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SUBMARINE MINING.* 
By Lieut.-Colonel Buckni11, R.E. (Ret.) 
I.—Inrropuctory. 


Also Analyses of Important Experiments, &c., 
already published. 


SuBMARINE warfare, whether it. be carried on by 


means of mines or torpedoes, or shells fired throug 
the air from a distance, depends upon the fact that 
the explosion under water of a charge of proper 
dimensions properly placed, will damage the vessel 
attacked so as to place her hors de combat, or destroy 
her. The idea of attacking vessels in this manner 
must have suggested itself to many minds long 
before we have any records of actual attempts 
being made, but the difficulties of placing a charge 
and of firing it with certainty when so placed, were 
enormous only a hundred years since, and what now 
appears so simple a matter, owing to the progress 
in science, must then have been considered an 
almost impossible problem to any but sanguine in- 
ventors. Nevertheless, more than a century has 
elapsed since British ships were subjected to the 
attack of drifting torpedoes in the Delaware river 
during the War of Independence; and early in the 
present century both Fulton and Warner en- 
deavoured to persuade European nations to adopt 
their ideas, but without success. Those were hard 
times for inventors. 

More recently the Russians used small gunpowder 
charged mines in the Baltic during the Crimean 
War, but the chemical fuze employed was slow in 
its action, and the results were insignificant, 

The birth of the submarine mine and of the 
torpedo in practical forms occurred in the American 
War of Secession, and it will be interesting to record 
the damage done by these weapons during that war. 
The results obtained are astounding, for, at the 
commencement of the war, the Confederates pos- 
sessed no special stores, no trained personnel, and 
but little scientific knowledge of the subject: 


* [We publish above the first of a series of articles on 
submarine mining, a subject which is now receiving much 
attention, and which for many years has been 
carefully and quietly worked out by our corps of Royal 
Engineers, and by our Royal Naval Torpedo School at 
Portsmouth. Her Majesty's Government recognised some 
time ago that the subject had gone beyond the stage of secret 
mystery, and when the Electrical Exhibition was held at 
the Crystal most of our apparatus was displayed 
and explained to the public, including any foreigners who 
cared to examine it. The apparatus was again shown at 
the Inventions Exhibition at South Kensington. Other 
countries, notably the Danish and the Austrian, have 
acted similarly ; and speaking generally those countries 
which have pate ae from any display of the kind are 
believed to be actuated by a desire to hide their weakness 
rather than their strength. The more thoroughly the 
ublic understand an engine of war, copesially one of a 
efensive character, and of a real and not fictitious value, 
the more readily and cheerfully are funds voted for its 
provision and necessities. We therefore hope and believe 
that the publication of the series of, papers we now an- 
nounce, will strengthen the hands of those who advocate 
the employment of submarine mines to a legitimate and 
per extent at.our sea fortresses, our commercial har- 
, and our coaling stations. Liett.-Colorel Bucknill, 
R.E. (Ret.), is the author of the series, and as he has been 
employed for a number of years in confidential posts con- 
with submarine ng and torpedo work, experi- 
mental, practical, and instructional, it is desirable tostate, 
once for all, that a Poti a will be examined in this 
series in such a mann ¢ the secrets of our service wi 
be scrupulously guarded.—Ep. E.] perl 








1. In December, 1862, the U.S.N. armoured 
vessel Cairo, 512 tons, 13 guns, was destroyed by a 
mine in the Yazoo river. 

2. In February, 1863, the U.S.N. monitor 
Montank, 844 tons, 2 guns, was seriously injured 
by a mine in the Ogeechee river. 

3. In July, 1863, the U.S.N. armoured vessel 
Baron de Kalb, 512 tons, 13 guns, was destroyed 
by a mine in the Yazvo river. 

4. In August, 1863, the U.S.N. gunboat Commo- 
dore Barney, 513 tons, 4 guns, was disabled by an 
electrical observation mine in the James River. 
Charge, 2000 Ib. gunpowder. Ignition rather late. 

5. In September, 1863, the U.S.A. transport 
John Farron was seriously injured by a mine in the 
James River. 

6. In October, 1863, the U.S.N. armoured vessel 
Tronsides, 3486 tons, 18 guns, was seriously injured 
by a spar torpedo boat off Charlestown. Charge, 
60 lb. gunpowder. 

7. In 1863 the Confederate vessel Marion was de- 
stroyed by a mine accidentally when laying mines 
off Charlestown. 

8. In 1863 the Confederate vessel Eltiwan was 
seriously injured by a mine off Charlestown. 

9. In February, 1864, the U.S.N. sloop of war 
Hoosatonic, 1240 tons, 13 guns, was destroyed by 
a spar torpedo boat off Charlestown. 

10. The torpedo boat itself being sunk and never 
seen or heard of again. 

11. In April, 1864, the U.S.A. transport Maple 
Leaf, 508 tons, was destroyed by a mine in the St. 
John’s river. 

12. In April, 1864, the U.S.A. transport General 
Hunter, 460 tons, was similarly destroyed. 

13. In April, 1864, the U.S.N. flagship Minnesota, 
3307. tons, 52 guns, was damaged internally by a 
spar torpedo boat in Newport News. Charge 53 lb. 
gunpowder, submerged 6 ft. 

14, In April, 1864, the U.S.N. armoured vessel 
aoa 800 tons, 8 guns, was sunk by a mine in 
Red River. 

15. In May, 1864, the U.S.N. gunboat Commo- 
dore Jones, 542 tons, 6 guns, was destroyed by an 
electrical observation mine in James River. Charge 
2000 lb. gunpowder. 

16. In May, 1864, the U.S.A. transport H. A. 
Weed, 200 tons, was destroyed by a mine in the 
St: John’s river. 

17. In June, 1864, the U.S.A. transport Alice 
Price, 320 tons, was destroyed by a mine in the St. 
John’s river. 

18. In August, 1864, the U:S.N. monitor 
Tecumseh, 1034 tons, 2 guns, was destroyed by a 
mine in Mobile Bay. 

19. In October, 1864, the Confederate armoured 
vessel Albemarle, 2 guns, was destroyed by a spar 
torpedo boat at Plymouth. 

20. And the torpedo boat sank. 

21. In November, 1864, the U.S.A. transport 
Greyhound, 900 tons, was destroyed by a coal mine 
in her furnace in James River. 

22. In December, 1864, the U.S.N. gunboat 
Narcissus, 101 tons, 2 guns, was destroyed’ by a 
mine in Mobile Bay. 

23. In December, 1864, the U.S.N. gunboat 
Otsego, 974 tons, 10 guns, was destroyed by a 
mine in the Roanoke river. 

24. In December, 1864, the U.S.N. tug Bazley 
was destroyed by a mine in the Roanoke river. 








25. In January, 1865, the U.S.N. monitor 
Patapsco, 844 tons, 2 guns, was destroyed by a 
mine off Charlestown. 

26. In February, 1865, the U.S.N. gunboat 
Osceola, 974 tons, 10 guns, was crippled by a drift- 
ing torpedo in Cape Fear river. 

27. In 1865, the Confederate transport Shultz 
was destroyed by a mine accidentally in the James 
River. 

28. In March, 1865, the U.S.N. gunbcat Harvest 
Moon, 546 tons, 3 guns, was destroyed by a mine 
at Charlestown. 

29. In March, 1865, the U.S.A. transport Thorne, 
403 tons, was destroyed by a mine in James River. 

30. In March, 1865, the U.S.N. gunboat Althea, 
72 tons, 1 gun, was destroyed by a mine in Blakely 
river. 

31, In March, 1865, the U.S.N. monitor Mil- 
waukee, 970 tons, 4 guns, was destroyed by a mine 
in Blakely river. 

32. In March, 1865, the U.S.N. monitor Osage, 
523 tons, 2 guns, was destroyed by a drifting tor- 
pedo in the Blakely river. 

33, In April, 1865, the U.S.N. gunboat Rodolph, 
217 tons, 6 guns, was destroyed by a mine in 
Blakely river. 

34. In April, 1865, the U.S.N. gunboat Ida, 104 
tons, 1 gun, was destroyed by a mine in Blakely 


river. 

35. In April, 1865, the U.S.N. gunboat Sciota, 
507 tons, 5 guns, was destroyed by a mine in 
Mobile Bey. 

36. In May, 1865, the U.S.A. transport R. B. 
Hamilton, 400 tons, was destroyed by a mine in 
Mobile Bay. 

37. In June, 1865, the U.8.N. gunboat Jonquil, 
90 tons, 2 guns, was seriously injured by a mine 
when raising frame torpedoes in Ashley river. 

When the employment of mines and torpedoes 
was first commenced by the Confederates, the 
Northerners affected to treat them with indifference. 
This feeling gradually wore away. The long list of 
vessels destroyed proves the efficiency of submarine 
mires more thoroughly than any amount of argu- 
ment. 

A certain number of people, especially those 
interested in gunnery, and more recently those 
connected with torpedo boats or with locomotive 
torpedoes, assert that the sphere of action of a 
submarine mine is very limited. It is conve- 
niently forgotten by these logicians that the posi- 
tion of a mine being unknown to a foe, the whole 
of any waters which may be mined must be treated 
as if they are known to bemined. To insure this 
end, mines should be scattered as much as possible, 
and the greatest secrecy should be maintained 
concerning their intended positions, the plans of 
the mine fields, and the approximate position of 
the mine fields being known only to a selected 
few, the number of the mines to be used in any 
harbour should be kept secret, and false reports 
spread concerning them even in times of peace. 

Soon after the American War of Secession, Euro- 
pean nations took up the subject in earnest, trained 
men in the preparation and planting of mines, and 

hased the necessary stores and appliances. 
mmittees were formed to investigate and report 
upon the matter, after making the necessary experi- 
ments ; but it was not until nearly ten years after- 
wards that experiments with targets representing 
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Iron ” ” 
No serious damage. 
Leak from loosened rivets. 
Ship shaken severely. Many rivets started. 
No serious damage. 

4,526 | Ditto, 

2,678 | Severe shock to vessel. No serious injury. 
14,718 | Hole 14x12. Both bottoms ruptured. 

6,245 | No injury to vessel. 

2,003 | Ship shaken severely. Plates indented. 
17,887 | Hole 64x2to 5. Inner skin bulged and crushed, 

7,669 » through both bottoms. 

8,274 »» 100 square feet in outer and 75 square feet in 
inner skin of bottom. Ship destroyed. 


plates. 











the hull of a modern warship were made in Europe | 
to discover with exactitude the distances of de- 
structive effect of various submarine explosions. 
England led the way by the long and important 
series of experiments against the hull of H.M.S. 
Oberon, which was altered so as to represent the 
bottom of the strongest ironclad then afloat, viz., 
H.M.S. Hercules, which has an outer skin about 
{ in. thick supported by frames forming rectangles 
about 6 ft. by 4 ft,, and 3 ft. to the inner skin. 
These experiments were described somewhat 
minutely in the TJimes by their able reporter at 


Portsmouth, and foreign governments thus ob-| 
tained much useful information. | 
General Abbot, of the U.S. Engineers, has for | 


several years been engaged in the investigation of 
the effects of submarine explosions, and his report 
to Congress on the subject is a classic and con- 
tains tabulated information concerning the Oberon 
experiments, but the pressures recorded in the 
column marked P (Table I.), and which are 
calculated from General Abbot’s formula to be 
examined in a following chapter, may be incorrect, 
as the formula does not give results agreeing with 
some other important and carefully conducted ex- 


the author, and to be examined in a future article, 
gives better results, which are shown in the last 
column of the Table now being examined. If 
correct, the pressure required to produce a fatal 
effect on an ironclad is much nearer 12,000 Ib. on 
square inch than 5500 lb. 

The values for intensity of action (I) in calcula- 
tions for P' were taken at 25 for gunpowder and 
100 for gun-cotton. In the column for P the value 


| 87 was given to gun-cotton, which is probably 13 


per cent. too low. The values for D are only correct 
approximately, the precise form of the Oberon’s 
hull being unknown to General Abbot. The weight 
of the hull, &c., was 1100 tons; draught, 11 ft. ; 
length, 164 ft.; beam, 28 ft. 6 in. 

A condenser was titted to the Oberon, but no 
boiler or machinery. A sheep and other animals on 
board were not injured by any of the experiments. 
The author remained on board during one of the 
experiments not recorded in the Table (100 Ib. gun- 
cotton 25 ft. off). The effect was a sharp jar on the 
ankle bones. Many other experiments were made 
with the Oberon, but the more important are all 
recorded in the Table now borrowed from General 
Abbot. 





eriments. If correct, ‘‘ a study\of the figures in 

able I., and of the injuries inflicted, lead to the 
conclusion that an instantaneous mean pressure of 
5500 lb, per square inch exceeded the resisting 
power of the Oberon ; and hence that such a blow 
would cripple the Hercules in action.” 

A large number of crusher gauges were attached 
to the sides of the Oberon, and the results as re- 
corded on them have never been published. They 
were unsatisfactory, probably due to water getting 
into the gauges. 

An examination of experiments 9 and 10 on Table 
show that there must be something wrong with the 
pressures calculated from Abbot’s equation, as the 
smaller pressure could not possibly produce so much 
the greater effect. Another equation proposed -by 


About the same date another series of important 


| experiments was carried out at Carlscrona by a com- 


| bined committee of Danish and Swedish officers. 
| An iron target representing the side and bottom of 
|H.M.S. Hercules was inserted in a very strong 
| wooden ship named the Vorsicticheten. 

These experiments were published in Com- 
mander Sleeman’s book on ‘‘Torpedoes, 1880,’ 
'and Abbot’s analysis now reproduced in Table II. 
was drawn up from it. A column is now added 
|for the pressure P' calculated by the author's 
formula to be described hereafter. An exami- 
| nation of the Table indicates that the results are 
better explained by column marked P' than by 
column marked P. 

If experiments numbered 8, 9, 11 be compared, 


the pressures under P are nearly the same, although 
the results are so widely different. Thus ‘‘no 
injury” is recorded against No. 8; ‘‘ plates in- 
dented” against No. 9; and ‘‘a hole through both 
bottoms ” against No. 11. 

(To be continued.) 





THE “BRENNAN” TORPEDO. 
(Concluded from page 603, vol. xliti.) 
VIII. The Operation of Running.—The torpedo 
is placed on a launching carriage, which is con- 
structed in such a manner that the torpedo is auto- 
matically set free, and launched or pitched clear of 
it into the water, on the carriage reaching the desired 
position on the line of rails, which are laid on an 
incline to the water’s edge; the hydrostatic valve 
is then set with the bow horizontal rudders at the 
proper deflection upwards for the particular depth 
and speed it is intended to run the torpedo at, the 
speed being regulated by the number of revolu- 
tions given to the winding-in drums. The shore 
ends of the two wires are taken from the torpedo, 
secured to their respective winding drums, and 
one or two turns of the wires wound on. The 
carriage with the torpedo is then run down the in- 
cline, and the latter launched automatically into 
the water, the winding engine being at the same 
instant started. The torpedo then runs the required 
course and distance, being maintained in a straight 
direction for the object aimed at by the necessary 
movement of the stern vertical rudders to port or 
starboard, its course being indicated to the observer 
on shore by the smoke in day runs, and light7in 
night runs emitted by the contact of the water with 
the composition in the case h (see Fig. 1, page 603). 

In the sketch Fig. 5, page 602, the winding 
engine is shown in a subterranean gallery in the fort 
F, with the line of rails laid from it to well beyond 
low-water mark. E is the engine, T a torpedo on its 
carriage ready for launching, T' a torpedo running 
its course towards the enemy’s ship attempting to 
pass this earthwork. 

This completes the description of the Brennan 
torpedo and its modus operandi, and from this it 
will be evident to every one versed in torpedo 
matters that much of the success of this torpedo as 
regards three most important points, viz., ‘‘ speed,” 
‘“‘maintenance of depth,” and ‘‘straightness of 
run,” is by no means due to any special features in 
the original invention, but rather to the fact of its 
having been perfected at Chatham under the foster- 
ing care of scientific officers who are intimately 
acquainted with the details of the Whitehead 
torpedo with all its wonderful and clever mecha- 
nism. 

1. Speed. —The high speed of the Chatham-Bren- 
nan is due not alone to the clever mode of its pro- 
pulsion, but in a great measure to the form and 
shape of its hull, and to the perfectness of the wind- 
ing engine ; the former has been proved by Mr. 
Froude to be the most suitable form for obtaining 
high speeds with the least power for totally sub- 
merged vessels (it would be adopted for the White- 
head were it not for the necessity of a cylindrical 
compressed air chamber) ; the latter (the engine) 
has been specially designed at Chatham, and con- 
structed by Messrs. Yarrow and Co. 

2. Straightness of Run.—Two screws revolving 
in opposite directions by which a wholly submerged 
vessel is more capable of maintaining by itself a 
straight course belongs to the Whitehead invention, 
so also is the system of gearing (shown at D, Fig. 1), 
by which this effect is obtained, an adaptation from 
the Whitehead. The two screws of the Whitehead, 
and the gearing used for the purpose of revolving 
them in opposite directions, is shown in Fig. 6, 
from which the similarity between the Whitehead 
and the Brennan in this respect, will be at once 
seen. 

3. Maintenance of Depth.—Horizontal bow rud- 
ders worked automatically by a hydrostatic valve 
and balance weight, woes er with fixed horizontal 
after fins, by the combination of which a wholly 
submerged vessel may be maintained during its 
run at a fairly constant depth, is also an adaptation 
from the Whitehead invention. 

In pointing out these facts it is by no means the 
intention of the writer to detract from the great 
ingenuity displayed by Mr. Brennan in devising 
and bringing to a successful issue his peculiar 
system of propulsion, but only to show how grievous 
has been the mistake of our legislators in voting 
the enormous sum of 110,000/. for the sole right of 








manufacture of the Brennan in this country, without 
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first insisting on a more satisfactory and complete 
statement from the Government than was vouch- 
safed by them, at the time of this vote being taken, 
as to their reasons for asking for so large a grant of 
the public money for this particular invention. 
For, admitting the Chatham-Brennan torpedo in its 
present state to be perfect, and to be a valuable 
means of defence, it is but a combination of other 
inventions and ideas, the greater and principal part 
of which have emanated from our military scientists, 
and on which the country has already expended 
vast sums of money. 

That this would occur from the fact of the 
Brennan being perfected at Chatham was pointed 
out in an article on this torpedo which appeared 
in the Standard of July 12, 1882, where the follow- 
ing remarks appear: ‘‘ But we may rest assured 
that the Brennan of the future will be fitted with 
all the improvements due to the experience of 
Woolwich and Fiume.” Of course the experience of 
our officers should be utilised to perfect any Govern- 
ment weapon, but why should the country pay for 
this, its own experience, over again ? 

When the vote(110,000/.)for the Brennan came on 
for discussion in the House of Commons on the 10th 
March of this year, Mr. Labouchere moved the re- 
duction of the vote by 30,000/., and Mr. H. North- 
cote in replying to his amendment stated, as the 
reason for paying this large sum of money to Mr. 
Brennan for his invention, that ‘‘ the Brennan 
torpedo was one for which great advantages were 
claimed by the inventor, and the advantages of 
which had been admitted by professional com- 
mittees.” But surely every invention has a similar 
claim made for it by the inventor. Fortunately 
for the country’s purse, however, rarely is one 
accorded such splendid and exceptional opportuni- 
ties of proving whether this claim be rightly or 
wrongly put forward. 

As to what. these said advantages of the Brennan 
consist of, Mr. Northcote merely. vouchsafed the 
solitary fact that, ‘‘it was controllable from the 
moment when it was launched until it struck 
the object at which it was aimed (providing it 
did) ;” and neither in Mr. Stanhope’s or Mr. W. 
H. Smith’s speech in support of the vote is any 
further light thrown on this important question of 
the peculiar advantages of the Brennan over the 
other torpedoes of the same class. 

Now every torpedo officer must be well aware of the 
existence of several other inventions of this class of 
torpedo, which have proved to be as absolutely con- 
trollable as the Brennan, in so far as being main- 
tained on a straight course from the starting-point 
to the object aimed at; while they must also be 
cognisant of the fact that many of these other 
inventions are, in addition, capable of being steered 
in any direction whatsoever, which is utterly beyond 
the limited steering powers of the Brennan, and 
they can also be steered round and run home again, 
which cannot be achieved with the new Govern- 
ment weapon. 

It will be thus evident tothe merest tyro in torpedo 
matters, and to every impartial person, that as 
regards mere controllability the new torpedo can- 
not claim any special merit. 

Mr, Smith hinted at there being a secret in con- 
nection with the Brennan system, for he remarked, 
‘*that if the Government did not acquire it (the 
Brennan) the secret would probably get into 
generaluse. Her Majesty’s Government were con- 
vinced and satisfied that it would be against the 
interests of the country that the secret should come 
into general use.” 

Now, in so far. as the Brennan torpedo as a 
torpedo is considered, there is nothing whatever 
which Mr. Brennan can have the shadow of a claim 
for putting forward as a secret part of the con- 
struction or manipulation of his torpedo, for the 
principle of his invention has been a public matter 
for the last ten years, as shown by the patent 
taken out by him in this country, No. 3259, and 
dated September 4, 1877. 

In the issue of the Standard previously referred 
to, the following remarks appear anent what the 
writer then supposed to be a secret: ‘ How this 
(the steering of the Brennan) is accomplished is the 
very crown of the invention. What the mysterious 
‘balance chamber’ is to the Fiume and the R.L., 
that in its paramount importance is its steering 

to the Brennan.” 

Evidently the great and only secret in connection 
with the Brennan was ‘the fact of its having 
been patented.” A secret which has apparently 
been very well kept. 





In Mr. Northcote’s speech it is stated that in 
1882, being asked the price he (Mr. Brennan) re- 
plied that it was 100,000/. ; but is it not a fact that 
this invention might have been previously pur- 
chased outright—i.e., when it was first brought to 
the notice of the Government —for the sum of 
50001. to 70001 ? 

Before leaving this part of the subject it will be 
interesting to quote from Sir E. J. Reed’s speech on 
the occasion of the Brennan vote: ‘‘I hope the 
Committee of Supply will not vote this money 
. . . . The Committee will be wanting in its 
duty to the public if it asks this sum for an inven- 
tion of which they knew nothing, and which was 
likely to be succeeded by fifty others in a short time 
setting up claims on the public purse.” 

It is somewhat difficult to discuss the question of 
the advantages of this ‘‘ Chatham-Brennan” torpedo 
as, compared with others of the same class, because 
the only advantage officially claimed for it is its 
controllability, and this advantage is by no means 
peculiar to the Brennan, but is shared to at least 
as high a degree of perfection by the ‘‘ Lay,” the 
‘* Sims-Edison,” the ‘* Nordenfelt,” the ‘‘ Patrick,” 
&c, so that it is necessary in treating of the 
Brennan and other torpedoes of the same class to 
study the other advantages attributed to the former. 

First it is claimed to possess a high rate of speed, 
at least twenty miles per hour ; but as it has never 
been pitted against either of the torpedoes men- 
tioned above, and as all its trials have been or are 
supposed to have been kept secret, there is no 
actual proof at hand of its ever having realised this 
speed in a full lengthrun. From information lately 
received from America, it would seem that even in 
this respect the Brennan does not stand alone, for 
the Patrick torpedo has been reported to have run 
at the rate of twenty miles an hour. 

Secondly, the Brennan is said to be more suitable 
than other torpedoes of the same class, because of 
its greater submergence during a run ; but this 
claim cannot be seriously entertained for one 
moment, because the means by which the Chatham- 
Brennan weapon effects this can be as readily 
adapted to any torpedoes taken up by a government 
possessing a knowledge of the secret of the White- 
head. he supposition that one of the great 
difficulties which all controlled locomotive torpe- 
does have had to contend with in running at a 
depth of 8 ft. or 10 ft. below the surface, viz., a 
means of noting their course above water, which 
shall not interfere with their speed, has been over- 
come inthe Brennan by the use of a composition, 
that on contact with water emits smoke and flame, is 
open to considerable doubt. Ifa torpedo be run from 
a fixed point to an object also fixed or practically so, 
and which is ina direct line with the starting-point, 
and if also the observer directing the course of the 
torpedo be stationed on an eminence, then possibly 
a line of smoke in the day, or phosphorescent light 
at night trailing over and behind the torpedo in its 
run, may be a fairly effective means of directing it ; 
but if these conditions are not fulfilled, if the ob- 
server be not placed on a height, or if the vessel 
aimed at be rapidly changing her position, then it 
is incredible to imagine so unstable a material as 
smoke or flame on the water being an effectual 
guide as to the actual course of the torpedo; while 
the state of the wind and weather must play a very 
important part in the efficiency or otherwise of this 
system of control. Of course, were this means of 
guidance proved to be inefficient, as it must be 
sooner or later, the Brennan could resort to the 
use of two guide rods, or as has been previously 
tried for it of a single mast, but then the power re- 
quired to drive two, or even one 10 ft. pole (guide 
rod) through the water at any speed, will seriously 
affect the actual rate of going. 

As far as hearsay evidence is to be relied on, it 
appears that the Brennan’s course beneath the water 
is erratic, running near to the surface at one in- 
stant, and a long distance beneath the fixed 10 ft. 
depth at another ; this result is only what would 
be expected to happen when attempting to run a 
25 ft. torpedo weighing 25 cwt. at the same depth 
and in a similar manner to the 14 ft. 6 cwt. White- 
head, for it is of course an impossibility to run any 
torpedo at a fixed depth below the surface by means 
of horizontal rudders, however cleverly manipu- 
lated by automatic mechanism, because it will most 
certainly be constantly attempting to rise above, 
or to dive below this fixed level, and the time 
required for the rudder to effect a change in its 
direction, and consequently the distance the 
torpedo will vary above or below its proper depth, 








will be in proportion to its length and weight, other 
things, such as speed and size of rudder, being alike. 
It is no secret that Mr. Brennan very much prefers 
a surface run with his torpedo. 

Thirdly, it is also claimed for the Brennan that it 
is comparatively cheap to construct. Admitting this 
to be a fact for the torpedo by itself, it must be 
owned that it has been dear to buy ; buta Brennan 
Ho ag is worthless without its winding engine, 
boiler, &c., and this engine is a costly affair. It is 
urged on behalf of the system that one engine 
would suffice for a number of the torpedoes, and 
so it would in one sense, but only for one at a time ; 
i.e., if it be desired to run at the same time more than 
one Brennan from say the same fort at an attacking 
squadron, then a separate engine for each torpedo 
would be needed ; so also if it be desired to run 
Brennans from different points of the harbour de- 
fended by them, as many engines would be required 
as the number of the points, so that in considering 
this question of cost, the actual cost of the engine 
equipment must be included. Of course, in the 
event of a Brennan being successfully exploded in 
contact with an enemy’s ship, the torpedo alone is 
lost, and this result would certainly be achieved for 
a less expenditure of money than if a similar result 
be achieved by either of the self-contained con- 
trolled locomotive torpedoes, such as the Patrick, 
Lay, or Nordenfelt, which carry their motive power 
within the torpedo itself. 

The question then resolves itself into one of effi- 
ciency, for if either of the latter weapons has in- 
herent qualities which render it more likely to strike 
an enemy’s vessel under any conditions than the 
Brennan, then the mere difference of cost of the 
two pespedoes proper, which would probably not be 
more than some 2001. to 300/., ought not to be 
regarded for one moment. 

One great and almost insuperable objection 
to the Brennan, and also to other controlled loco- 
motive torpedoes which are propelled by motive 
power not contained within the torpedo itself, is 
that it must be worked from a fixed point, thus 
greatly limiting its sphere of operation, and its 
general effectiveness. Before the Brennan can be 
of any use to the defence, the attacking ships or 
ship must be good enough to come into range of the 
particular fort or station from which it is worked, 
and it cannot but be supposed that our enemies 
will have full information as to the whereabouts of 
the various Brennan stations. 

The self-contained torpedo of this class is, on the 
other hand, practically unlimited in its operations, 
and with it, if properly managed, the blockading 
of sea ports would most surely be a service of great 
danger and difficulty. 

ith the possibility of obtaining self-contained 
torpedoes of one type or another, the adoption of 
the Brennan by our Government can only be com- 
pared to the adoption of a gun which cannot be 
trained to the right or left, in preference to one 
possessing unlimited training either way. <A further 
objection to the Brennan is that it cannot at any 
time be steered round and run home again, but 
needs to be towed back ; so that in war time, in 
the event of one failing to effect its object, it is 
practically lost. Then the propelling wires are 
very easily broken, if a kink occurs, or if a sudden 
jerk is brought on one of them. On one occasion, 
which can be vouched for, one of the wires did 
snap, and consequently the helm was put hard 
over, and the torpedo ran off on its own account, 
and was lost for some days, 

It may, be pointed out that a considerable 
time must elapse from the time of exploding one 
Brennan to the time of preparing its engine for a 
second run with a fresh torpedo, as the wire on the 
drums of the winding engine must first be removed, 

From this brief consideration of the advantages 
and disadvantages of the Brennan in its present 
improved state, it will be at once apparent to any 
impartial judge that the latter, on the face of it, pre- 
dominate over the former; at least this is so to an 
extent sufficient to cause every thoughtful person 
to wonder at the want of due consideration of the 
public money and public service exhibited on the 
part of our officials, in their adoption of a new in- 
vention on its own merits, instead of instituting 
exhaustive competitive trials between it and the 
many other inventions of the same class now exist- 
ing, so as to prove their pet’s superiority over, or 
even equality with, one or other of them for the 
particular work of harbour defence. 

If it should ever come to pass that a practical and 
impartial demonstration is made of the effectiveness 
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of the Brennan as compared with a proper eelf- | 
contained controlled torpedo for the protection of | 
harbours, it may safely be prophesied that it will go | 
hard with the former on that day. The reason that | 
no other Government has taken up the construction | 
of the Brennan is not that there is any secret in its | 
construction which prevents them from so doing, | 
but simply that it lacks several of the most impor- | 
tant essentials of an efficient controlled locomotive 
torpedo for harbour defence. 

In conclusion it may be said that the thanks of 
the inventors of self-contained torpedoes of this class 
are due to our Government for their hasty adoption 
of the Brennan, for it must tend to the introduc- 
tion of the better weapons by foreign governments, | 
and most certainly they will not abide by the de- | 
cision of our military torpedoists, but seek for an efti- | 
cient self-contained controlled locomotive torpedo, | 
types of which are now being manufactured. 

The experience recently obtained of the ineffec- | 
tiveness of the Whitehead and such-like weapons, | 


on the perfection of which enormous sums of money | ,,,; ght Red 


_ have been spent and wasted, in the face of the most 
simple precautions such as nets, &c., should act as | 
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a solemn warning to all intending purchasers of | Bright Red ue 


controlled locomotive torpedoes to secure the best | 
type extant, and not follow in the footsteps of our | 
Government and accept the first to hand merely | 
because it is a novelty, | 





MESSRS. BELL BROTHERS’ EXHIBITS | 
AT NEWCASTLE. | 

Messrs. Bett Brotuers’ exhibit, in the North | 
Court of the Newcastle Exhibition, popularly illus- | 
trating the manufacture of pig iron from the raw | 
ore, and entitled, ‘‘ What it takes to make a ton | 
of pig iron,” will undoubtedly attract a large | 
amount of popular attention. The exhibit, which 
is obviously intended to be of an educational 
character, graphically explains its subject with a 
consistent suppression of elaborate technicalities, 
so that the information it contains may be ac- 
uired by the public without much mental effort. 


he first object in the exhibit is an obelisk of 


ironstone from the Skelton Park mine, about 11 ft. 
high, and the approximate thickness of the seams 
in this locality, and weighing 66 cwt. Then follow 
the actual quantities of materials required to pro- 
duce a ton of pig iron from this block of Cleveland 
ore. Above are geological and other diagrams, 
illustrative of the location of the ore, the process of 
treatment, the generation and utilisation of heat, 
and the chemical changes produced in the course of 
manufacture. One di ; Which we reproduce 
above, represents an ideal section of strata from 
Blanchland to Whitby, indicating how access to iron 
ore is favoured by geological interferences and 
changes in the levels of the seams, &. After ex- 
amining the sample of limestone as it exists in the 
district of Skelton, the visitor turns to the mass of 
coke produced in Messrs. Bell Brothers’ ovens at the 
Browney Colliery. This isa ‘ine specimen of the 
material made in South Durham ; it represents the 
quantity used in the furnace to produce a ton of 
Cleveland pig iron, its weight being 22 cwt. The 
coal from which the coke has been obtained forms 
an adjoining exhibit, and is shown in blocks form- 
ing a full section of the Bustey and Brockwell 
. Beams at the Brancepeth and Tursdale collieries, and 
weighing 374 cwt. Adjacent to these specimens is 
a heap of 2 cwt. of small coal, which represents 
the quantity of fuel required to calcine the iron- 
stone, an operation which changes its colour from a 
green to areddish hue. Forty-five cwt. of the ore 
thus treated is shown, representing a reduction of 
about 21 cwt. from the weight of raw stone before 
calcination, eign the process does not appear to 
proportionately reduce its bulk. In order to pro- 
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duce a fusible slag for smelting the ironstone by the 
combustion of the coke, it is n to add a cer- 
tain definite quantity of limestone, 11 ewt. of this 
mineral taken from the firm’s quarries at Stanhope 
being shown amongst the exhibits. Attention may 
be directed to the striations defined upon the surface 
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have come out of it. The iron thus obtained from 
the blast furnace is delivered to the consumer in 
the form of pigs, weighing about 18 to the ton, and 
this number of pigs Sentlates the exhibit at New- 
castle, as far as Cleveland iron is concerned. 

Two tons of Spanish ore are also included amongst 
this collection brought from the firm’s smelting 
works at Walker-on-Tyne, and above this a ton of 
hematite pig iron is shown. In the centre of the 
space is a beautiful topographical model of the 
Cleveland district, which has been prepared under 
the direction of Mr. John Bell, and shows the 
position and nature of the ironstone outcrops and 
their relation to the River Tees. Upon boards 
erected over the exhibits a number of interesting 
diagrams and data connected with the blast fur- 
nace are placed. By the aid of these diagrams, 
which we reproduce below, the public may speedily 
learn how the heat is produced and utilised in a 
blast furnace, while the accompanying tables ex- 
plain the relations between the heat derived from 
the fuel and that produced by the blast, the former 
being utilised in two different ways, the larger part 
being expended in producing carbonic oxide, which 
evolves a comparatively small amount of heat, 
whilst the balance enters into proper combustion. 
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c ha ae 
6261 
Fie, 1. Fic. 2. 
Diagram Fig. 1 illustrates the development of 
heat in a blast furnace 80 ft. in height : 
A represents heat burning 12.24 cwt. of ~ Calories. 
carbon to carbonic oxide... “fs 3 
B represents heat burning 6.52 cwt. of 
carbon to carbonic acid... .. 62,160 
C represents heat in blast 11,919 
93,455 


Diagram Fig. 2 illustrates the utilisation of such 
heat developed in the above furnace : 





of this block, which has been cut fromthe top of 
the bed where glaciers of past ages have left traces 
of their existence. Drawings of typical blast fur- 
naces are shown above these exhibits, one being 
reproduced above. This diagram illustrates the 
production, development, and distribution of heat 
within the furnaces, the upper portion being shown 
filled with black material, intended to represent the 
coke, limestone, and ironstone. In addition to the 
various materials assumed to have been fed into 
the furnace, a volume of air equal to about 165,000 
cubic feet, and weighing some 5 tons, is blown in 
at the bottom at a pressure of about 4 Ib. per square 
inch, after having been heated to about 1000 deg. 
Fahr. by the waste products of combustion. 

We now on to the products obtained from 
the materials used in the furnace. Amongst them 
is a cylindrical mass of slag weighing 26 cwt., and 
adjoining it, 1 ton of pig iron produced by smelting 
the quantities of iron and limestone above men- 
tioned by the coke, and representing an aggregate 
expenditure of 117 cwt. of materials to ‘obtain 
20 cwt. of metallic iron. Nitrogen and oxygen (as 
atmospheric air), calcined ironstone, fuel and flux, 
weighing approximately 180 cwt. haye been intro- 
duced into the furnace, whilst nitrogen, carbonic 
acid, and carbonic oxide, metallic iron and slag, 








Calories. 
A, heat used in deoxidising the ore ... 33,108 
Booaay jctioge usion 0 ¥¢ 16,720 
"aa os iron ... x 6,600 
Te aes as a sundries... 7,973 
ee expulsion and decom- 
position of carbonic acid of lime- 
stone ... met ib of é. 10,302 
fre , 74,703 
Heat unutilised in the furnace : 
, in escaping gases OES 
r, ON cee see 9,892 
—— 18,752 
Total 93,455 


The sundries D above referred to, consist of water 
evaporated from the coke; carbon deposited from 
carbonic oxide ; decomposition of moisture in blast ; 
reduction of phosphoric, sulphuric, and silicic acids ; 
those included in G of heat escaping in tuyere 
water and by transmission and radiation through 
= walls of the furnace, &c. : * 
the foregoing diagrams the visitor is shown 
how ths heat’ praduced within the furnace and 
then utilised to melt the iron and slag, and effect 
the n chemical reactions, and finally the 
losses of heat that occur. Further, and in greater 
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BEVEL WHEEL-CUTTING MACHINE, BY MESSRS. SMITH AND COVENTRY, MANCHESTER. 
(For Description, see Page 6.) 
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DOUBLE TOOL GRINDER WITH TWIST DRILL ATTACHMENT, BY MESSRS, LUKE AND SPENCER, LIMITED, 
MANCHESTER. (For Description, see Page 6.) 


detail, the heat developments and appropriations, 
are shown in the following Tables giving compara- 
tive data, between the performances of a Cleveland 
furnace 48 ft. high as used in the district thirty 
years ago, and one 80 ft. high, as constructed at 
the present time. 

Referring to the geological section on the opposite 
page, we may readily understand how the ironstone, 





limestone, and coal are related to one another, and 
how geological changes which have taken place in 
the north of England have brought these minerals 
into adjacent positions. Had such geological inter- 
ferences not occurred, they would be still many 
miles apart, and at very different depths, and 
thus the Cleveland ironstone would have been 
separated by some hundred miles or so from the 





fuel, instead of being, as it now is, within a score 
of miles distant. 

Some interesting drawings are exhibited, illus- 
trating the different stages in the art of obtain- 
ing iron; one by General Grant represents the 
earliest stage of the manufacture, whilst another by 
Mr. Nasmyth shows how the ‘“‘monks of yore” 
manufactured iron in the forests, which at that 
time covered a large of this country. Asketch 
by Sir Lowthian illustrates the Catalan hearth, 
I.—Comparisons of the Development and Appropriation o 

Heat between jaa 48 ft. and 80 ft. in Height. : 





Furnace 80 ft. in 


Furnace 48 ft. in Seton Capacity 6000 Height. Capacity 





Cubic 20,000 Cubic Feet. 

Materials Used per Ton’ cwt, owt. 
of Iron, | 

Coke .. a pe 28.92 22.82 
Carbon in coke at 91 per 

cent. .. ée - 26.36 20.40 

Calcined limestone .. 48.80 48.82 

Limestone de Vid 16.00 13.66 





Carbon carried off by 
carbonic acid in th 





limestone... 4 1.92 1.64 
Heat Developed in 
Furnaces. 
Carbon in coke burnt to! ewt. calories, cwt. calories. 
carbonic oxide os 18.97 45,528 12.24 29,376 
Carbon in coke burnt to 
carbonic acid .. a. 5.47 43,760 6.52 52,160 
Total heat from carbon a 89, 288 pe 81,536 


Heat contained in the 
blast we 








oo « 128.12 14,726 103.74 11,919 
(485 deg. C.) (485 deg, C.) 
Total heat by combus-| 
tion of coke with hot 
blast .. = ee oo 104,014 ee 98,455 








II. Appropriation of the Heat, Evolved as Above. 

















Furnaces of 48 ft. Furnace of 80 Ft. 
owt. calories. cwt. calories. 
Evaporation of water in 
coke .. pad ed 74 399 .58 313 
Reduction of iron (in 
20 ewt, of pig) od 18.60 33,108 18.60 83,108 
Carbon deposited from 
carbonic oxide es 60 1,440 60 1,440 
Expulsion of carbonic’ 
acid from limestone. . 16.00 5,920 13.66 5,054 
Reduction of carbonic 
acid to carbonic oxide 1.92 6,144 1.69 5,248 
Decomposition of mois- 
ture in blast .. A, ll 8,740 .08 2,720 
Reduction of phospho- 
ric, sulphuric, and 
silicicacids .. aa ee 3,500 a. 3,500 
Fusion of pig iron os 20.00 6,600 20.00 6,600 
" des aA --| 82.20 17,710 30.40 16,720 
Total calories used in 
the furnaces .. <i od 78,561 we 74,703 
Loss of Heat. 
In escaping gases ..|_ 170.39 16,409 138.66 
(452 deg. C.) (832 deg. C.)= 8.860 
In tuyere water n os 1, “a 1,800 
By transmission. . ** 3,600 4s 8,900 
Sundries .. re Ge <a 38,844 oo 4,192 
Total heat unemployed he 25,453 * 18,752 
Total heatdelivered .. 104,014 Pe 93,455 











blown by a tromb, the current of air being obtained 
by means of a stream of water, which sucks up air 
with it, so as to charge a receiver in connection with 
the furnace. There is also a photograph of the 
Clarence Works, showing the time of transition in 
the sizes of the furnaces, as already mentioned ; two 
of them are represented of the smaller size, whilst 
the remainder are 80 ft. in height, a change of 
construction adopted by the Cleveland ironmasters 
about twenty years ago, 


LITERATURE, 


Minutes of Proceedings of the Institution of Civil Engi- 
neers, with other Selected and Abstracted Papers. Vol. 
Ixxxviii. Edited by Jamzs Forrest, Secretary. Pub- 
lished by the Institution at 25, Great George-street, 
Westminster. 

Iv is impossible to open a volume of the Proceedings 

of the Institution of Civil Engineers without being 

struck by the superiority of the discussions over 
those of kindred societies. The speakers not only 
criticise the paper before them, but also add a large 
amount of original information, and not seldom it 
happens that a communication of merely modest 
merit is the fortunate cause of bringing to light the 
whole of the existing information on a new subject, 
or of inducing men not generally given to public 
speaking, or to literary effort, to put on record the 
ane experience of a life spent in the prosecution 











. Fi 
ines 


SIME ARETE IT 


6 


ENGINEERING 


[Jury 1, 1887. 














of some branch of engineering science. We are re- 
minded in such case of one of those Oriental feasts 
where the guests bring offerings to swell the enter- 
tainment, and where the aggregate of the contribu- 
tions often eclipses the banquet provided by the 
host. This result, however, is only attained, we 
imagine, in households where there is a carefully 
compiled visiting list replete with names selected 
on account of the riches and generosity of their 
owners, and not from their connection with a clique 
or a set professing the same opinions as the master 
of the assembly. It would, nodoubt, be gratifying 
to an Eastern to find his table surrounded with men 
holding the same ideas as himself on disputed 
passages in the Koran, or sharing his own views as 
to the duty of spoiling the infidel, but if the table 
were barely spread, the entertainment, considered 
as a feast, would be a failure. The basis of a 
banquet is food, and not community of ideas. 
It is true that in societies in which men meet 
to fill themselves with the offerings of mutual 
admiration and reciprocal flummery, the members 
pe ge grown largely—in their own esteem 
—but the increase of bulk is due to flatulence, 
the result of a depraved appetite and an un- 
wholesome diet, and bears no aftinity to that growth 
which comes from the absorption of suitable ma- 
terial, properly prepared. If a repast, whether 
physical or intellectual, is to serve its avowed 
purpose of sustaining and strengthening the lives 
of those who share it, thought must be exercised 
and pains expended in obtaining the most suit- 
able and best prepared materials, and other things 
being equal, the results will be a measure of the 
ability and care of the caterer. 

This figure of a-feast where the guests are invited 
not only that they may enjoy the pleasures and 
recreations of the evening, but also for their known 
ability to increase the general enjoyment, and 
render the reunion one to which less gifted men 
shail aspire to be present, is no bad illustration of 
the meetings of the Institution of Civil Engineers. 
It is an open secret that the high position enjoyed 
by the ee ene gatherings at 25, Great 
George-street, Westminster, is largely due to the 
indefatigable exertions of the secretary, Mr. James 
Forrest, who for years past has laboured with un- 
remitting diligence to bring into the theatre of the 
Institution all men eminent in science and rich in 
engineering experience, whether they were members 
or not, and to whatever nationality or school they 
belonged. It has been his business to scan the 
country with an encyclopedic eye, to know the 
author of every improvement, the leader of every 
scientific movement, and the successful worker in 
each branch of engineering.science. And at the 
fitting time he has caused such men to be invited 
to lay their knowledge before the world either in 
the form of papers, or as oral or written criticisms, 
pS egg or antagonistic to the papers of 
others. Every one who has had anything to offer 
has been welcome to bring his contribution and to 
carry away as much as he could understand and 
appreciate. At the same time the presence of 
eminent outsiders has acted has a stimulant to the 
members, and hence it is that at the conclusion of 
@ paper speakers are found ready, and a steady 
stream of comment, criticism, and controversy is 
maintained, sometimes for several sittings. All 
this, carefully edited, is crystallised in the Pro- 
ceedings, and is read all over the world, in the 
solitary up-country station of India, on the rivers of 
Brazil, in the Rocky Mountains, and at the diamond 
mines of South Africa—everywhere, in fact, where 
engineering science is engaged in subduing the 
forces of nature to the service of man. 

The volume before us contains four papers which 
have been read before the Institution during De- 
cember, 1886, and January, February, and March 
of the present year. They are entitled respec- 
tively : ‘‘The Use and Equipment of Engineering 
Laboratories,” by Professor A, B. W. Kennedy ; 
** Sewage Sludge and its Disposal,” by Mr. W. J. 
Dibdin ; ‘* Filter Presses far the atment of 
Sewage Sludge,” by Mr. W. S. Crimp & and “ Trri- 

tion in Lower Egypt,” by Mr. W. Willcocks. 

ng abstracts of those pe have already 
sppeares in our columns, an that we can do in 
th 


e limited space at our command is to notice a 
few of the salient features of the discussions. The 
first was chiefly noticeable for the large number of 
professors and persons of official position who took 
part in it. In addition to the author, Professors 
Osborne Reynolds, Unwin, Smith, Hele-Shaw, 
Barr, and Roberts-Austen followed each other in 





succession, exhibiting a unanimity which would 
scarcely have been expected from so many of the 
same calling. They had all imitated Professor 
Kennedy more or less in the arrangement of the 
laboratories with which they were connected, and 
their speeches, taken with the paper, present a very 
complete picture of the plan of collegiate engineer- 
ing education in this country. Mr. Dibdin’s and Mr. 
Crimp’s papers were taken together, and attracted 
a very full audience from the magnitude of the 
interest connected with the former. Mr. Dibdin’s 
paper was really an account of the precipitation 
process which is about to be carried out on London 
sewage, and of the experiments which had been 
made to determine the conditions to be fulfilled, 


and the best means of meeting them. The points, 


he made were (1) that while an excessive quantity 
of lime affords a rapid settlement of the sludge and 
a clear effluent, it dissolves a by no means in- 
considerable quantity of the offensive matters 
previously in suspension, and is thus apt to render 
the last state of the liquid worse than the first ; 
(2) that iron is much superior to alumina for sewage 
purification ; and (3) that the lime must be dis- 
solved before it is added to the sewage. Mr. Dibdin 
was violently attacked in the discussion, but his 
foes differed as much among themselves as they did 
from him. Colonel Jones and Mr. Bailey Denton 
insisted that the siudge should be spread on Canvey 
Island, and not sent out to sea in steamers and 
there discharged, as had been proposed. Mr. Sellar 
urged that it should be precipitated without lime, 
and then it would be valuable as manure. By the 
process of the Native Guano Company a product 
worth 31. 10s. a ton, could be obtained. Mr. A. M. 
Fowler followed with a long list of towns which 
have spent large sums in carrying out such processes 
as Mr. Sellar advocated, and never got a penny for 
the manure. Dr. Angell, speaking as a chemist, 
objected strongly to the use of lime, and explained 
his own views as to a precipitant which, he said, 
should be some kind of earthy carbonised material, 
rich in iron and alumina, whose salts should be 
soluble and available. Dr. Tidy ridiculed the posi- 
tion of Mr. Dibdin, who, he said, had first appeared 
before the Parliamentary Commission to prove 
that no nuisance existed at the outfalls, and now 
undertook to cure that nuisance, The quantity of 
precipitating material—3. 7 grains of lime and 1 grain 
of iron sulphate to the gallon—he considered per- 
fectly inadequate. The lime would be converted 
into carbonate, while the iron would be lost in 
the quantity of liquid ; and even if it were not, 
it would take the oxygen from the permanganate 
which was to be used to attack the putrescence, 
and neglect the organic matter. Dr. Dupré 
defended Mr. Dibdin, and criticised Dr, Tidy 
and the ABC process. Mr. Charles Jones de- 
scribed the means he had adopted to burn the 
sludge of 20,000 persons, Mr. James Mansergh 
mentioned among other things a very interesting 
experiment he was making to obtain nitrification of 
sewage by means of bacteria, These creatures in 
carrying on their functions manufactured nitric 
acid, but they could not live and continue to do 
their work in it ; they had, therefore, to be supplied 
with a base, and this was being given them by 
putting on the land a certain quantity of carbonate 
of lime. The results had been so far encouraging. 
Mr. Baldwin Latham compared the amount of 
oxygen mingled with the water coming over Ted- 
dington Lock with that it was proposed to add to the 
sewage in the form of manganate.of soda, and 
he argued that if the former were insufficient to 
keep the river pure, the latter would have no per- 
ceptible effect. He suggested the use of sea-water, 
with lime, as a precipitant. Many other speakers 
followed, while several long written communica- 
tions were afterwards received by the secretary. 
Among these was one from Mr. J. Gordon, bearing 
testimony to the value of permanganate of soda with 
sulphuric acid in deodorising the outfall from pre- 
cipitation works. At Leicester the outfall flows 
into a canalised river with scarcely any current in 
summer. In hot weather the nuisance from secon- 
dary decomposition was very great, until 1 to 
1} grains of permanganate was added to each gallon ; 
this stopped further decomposition in the river and 
satisfied the complaining authorities. 

We cannot notice the opinions expressed about 
filter presses, or the accounts of works already in 
operation, or a score of other interesting subjects 
which cropped up in the debate, the record of 
which occupies a space equal to fifty of our own 
columns. Mr, Dibdin made a good defence, He 





swept half the criticisms aside by stating that the 
conveyance of the sludge to sea was no integral 
part of the scheme ; the sludge must be got rid of ; 
if any one could take it and convert it into valuable 
manure they were welcome to it, but until such 
person was found there was no other feasible 
method but to take it out to sea, for there was no 
land where it could be spread or dug in, while it 
would cost millions to carry the sewage to Canvey 
Island. Against the chemists he brought the re- 
sults of his own experiments to bear, insisting that 
London sewage was peculiar and that experience 
gained elsewhere could not be put against the 
results he had obtained. The permanganate was 
not added until the iron had been removed with 
the sludge, and did not combine with the whole of 
the dissolved matters, but only with the small 
portion which was actually putrescent, leaving the 
oxygen in the water to deal with the rest. 

The discussion on irrigation in Lower Egypt was 
not nearly so animated as that we have just 
noticed, for the paper treated mainly of the works 
executed to strengthen the barrages and to in- 
crease the depth of water in the canals. There 
was little matter for controversy, and all the 
speakers united in praising the efforts of Colonel 
Scott-Moncrieff, and the great results he had 
obtained with a very moderate expenditure of 
money. Some of those who addressed the meet- 
ing were familar with the barrages, having been 
consulted by the late Khedive regarding them, 
while others had been engaged on irrigation works 
in India. Altogether a very fair history of the 
attempts or plans to strengthen the barrages was 
unfolded, together with much miscellaneous in- 
— regarding canals, silt, dredging, and the 
ike. 

In addition to the papers read before the In- 
stitution, the volume contains others selected to 
be printed without reading. These are entitled 
‘* Friction Clutches,” by Walter Bagshaw ; ‘‘ Iron 
and Brass Foundries of the Grand Trunk Railway 
of Canada,” by F. L. Wanklyn; ‘‘On Utilising 
Waste Air in Filter Pressing,” by Joseph Hether- 
ington ; ‘‘ On Central Station Electric Lighting,” by 
Killingworth Hedges ; ‘‘ The Iron Skeleton of the 
Statue of Liberty,” by T. Seyrig ; and ‘‘ A Syphon 
Outlet for a Low Sewer District,” by G. E. Waring, 
Jun. Then follows the obituary, and abstracts of 
papers in foreign transactions and periodicals. 





DRILL AND TOOL GRINDER. 

A pD=xILL and tool geinder now at work at the Man- 
chester Exhibition is illustrated on page 5. The 
machine comprises two emery discs mounted on the 
same spindle and driven together. The right-hand 
dise is fitted with an attachment for grinding twist 
drills, and the left is shown in operation on a short 
tool in a patent holder. In some cases both discs are 
arranged for grinding twist drills, the one taking all 
sizes between fin, and 2in., and the other all] from 
ljin. to 3in. The makers, Messrs, Luke and Spencer, 
Limited, of Lime Bank-street, Ashton Old-road, Man- 
chester, have supplied a pair of these double machines 
to Indian State _andhad 





BEVEL WHEEL-CUTTING MACHINE. 

Messrs. SmrrH AND Coventry, of Salford, show at 
the Manchester Exhibition an improved and simplified 
form of Hamilton’s patent bevel wheel-cutting machine 
for cutting straight or skew teeth in bevelled, spur, 
crown, or contrate wheels. The machine (which we 
illustrate on page 5) is provided with a self-acting 
traverse and automatic stop motion, by which it is 
thrown out of gear at the end of each cut. The form 
of the tooth is obtained by a milling cutter, which 
gives the required taper to bevilled wheels by a vary- 
ing reciprocating motion, which is ni/ when the axis of 
the cutter cuts the axis of the wheel, and increases 
directly as the distance from this point. To obtain 
this motion the cutter spindle is provided with an 
eccentric and rod, but instead of it imparting a longi- 
tudinal reciprocating motion to the rod it gives it a 
transverse motion on account of its axis not being 
parallel to the axis of the spindle ; now if the rod be 
constrained from moving sideways a reciprocating 
motion of the spindle will take place. In order to 
vary this motion the cylindrical eccentric rod works 
freely in a long bearing which is pivotted on centres 
immediately above and below the axis of the rod; 
hence when the two axes of the pivot and spindle cut 
one another no reciprocation follows, but when they 
do not cut a reciprocating motion ensues which varies 
directly as the distance between them. 

The amount of travel required varies with the size 
and pitch of the teeth, which is obtained by altering 
the angle of the eccentric, the correct angle being 
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found by a very simple gauge termed a “‘ goniometer.” 
The table is fitted with a universal head, so that the 
wheels can be set to any required angle, while the 
dividing is done by a worm and wheel. ; 

When cutting spurwheels the reciprocating cam is 
thrown out of gear, and several wheels can be cut at 
the same time. 

This machine turns out its work in a highly finished 
state, instead of requiring the use of a file, as is often 
the case with ordinary machines when cutting tapered 
teeth, 








STRESSES ON GIRDER BRACING. 
On the Maximum Stresses ps ie Bracing of Large Railway 
irders. 


By A. C. Extiort, B. Sc., Edin, 

TuHE practical case chosen for treatment is one of 
the most common occurrence, namely, that of a uni- 
form dead load with a rolling load of total length 
greater than the span of the girder. Referring to the 
diagram and considering the rolling load alone,. it 
appears that the shearing force in a region comprised 
between two joints, such as m and ” + 1, will continually 
increase as the rolling load or train approaches from 
the right abutment ; and at each instance, so long as the 
head of the advancing train lies to the right of the 
shearing force in the region n, n + 1, is in magnitude 
equal to the reaction of the left abutment. When, 
however, the load has entered the region in question a 
different law will obtain; for although up till the 
arrival of the head of the advancing train at n, it 
clearly does not matter, so far as the shearing force in 
that region is concerned, whether in accordance with 
the ordinary theory of framed structures we have con- 
sidered the load to be referred to the joints or for 
purposes of calculation held it to be concentrated at 
its centre of inertia, immediately the point » has been 

assed the result of considering the load to be so re- 
erred is to give a partial luad at joint n + 1, say w, , 1, 
This partial load w,, , , falls to be subtracted from the 


corresponding value of the reaction of the left abut- 
ment to give the magnitude of the shearing force in 
the region n, n + 1. 

If R' be the value of the left abutment reaction when 
the train head is at n, the shearing force in the region 


in question is 
PHRF ee 


And if the train head be at a point between n and 
n+1, such that w, , ; is the partial load at joint n+1, 
R!' the coregmpding value of the left abutment re- 
action, then the shearing force in the same region is, 
as has been pointed out above, 


FU=RU-w,.,  . (2) 


Now, evidently, R'is greater than R', but whether 
F" is continuously increasing as the train head 
approaches x+1 must depend upon the law according 
to which w,,,, is imereasing. It will presently be 
shown that F'' attains a maximum value for some 
position of the train head lying within the region. 
Some authors have taken the maximum shearing 
force in such a region as 7, x +1, for the system of load- 
ing under discussion, to be the reaction of the left abut- 
ment when the train head is at». Others again have 
taken the maximum shearing force to be the value of 
the same reaction when the train head has advanced to 
n+1, The former assumption involves an error in 
defect, and the latter in excess, Itis true that these 
errors are not great; but as it is in some cases not 
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clearly pointed out that an approximate assumption 
has been made, some confusion of ideas has resulted ; 
and since, moreover, the true value turns out to be 
quite as orn calculated as the false one, the author 
has thought that the investigation might prove of some 


use, 
Let the loaded joints be numbered in the manner of 
the diagram, and let 





F=shearing force in any region. 
w=intensity of rolling load. 
i=span, 
s=length of a bay. 
m=number of bays in loaded fone. 
n=the number of the joint to the right of a given 


region. 
r=the fraction of the length of a bay covered by the 
load when the shearing force in the region to 
which the bay belongs is a maximum, 
Referring to the diagram and taking moments about 
the right abutment, 


Fa VS (ntr?_ wrrs? 
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Differentiating with respect to r and equating to 
zero to find F a maximum, 


2(n+r)—2 the 


oe -_ n ial n 
ideas i aun > (4) 
since m s=/. 

Putting this value of r in (3), the maximum shearing 
force, 


: ae ee eS c 
F max. 2 (nm —1) n? , * (5) 
From (4) it appears that the maximum shearing 
force in the region immediately to the. right of the 
left abutment occurs when the rolling load covers the 
entire span, since for that case r=]; and supposing 
for example that there are ten bays, that the maximum 
shearing force in the second region, reckoning from the 
left abutment, occurs when the load extends from the 
right abutment and into the region a distance of eight- 
ninths of the length of a bay; seven-ninths for the 
third region, and so on. , 

Carrying on this example, suppose that the bays are 
each 10 ft. long sothat the span is 100 ft. ; dead load 
.75 tons per feet run ; live load, 1.5 tons per foot run. 
For the sake of showing the method of dealing with 
the actual problem, — the girder to be single 
braced and the angle of slope to be 45 deg. 

The calculation is excessively simple. For the live 
load, all that requires to be done to obtain the maximum 
shearing force in each region is to tabulate values of 
(5), which for the case in point. becomes 


= 15 2-5 ya 
F max, is" "so" > cohaee (6) 


The calculation of the dead load shearing forces is 
hardly less simple. Dividing the total dead load by 
poe‘ pana of bays, one finds the load at each joint 
to 

-75 x 100_ 
on =7.5 tons. 


The reaction of the left abutment, leaving out of 
account the partial load directly carried, is therefore 
4} x7.5=33.75 tons 
due to the dead load. This is of course the corre- 
sponding value of the shearing force in the first region, 
reckoning from the left abutment; for the second 
region one has merely to subtract 7.5, and soon, The 
resultant maximum shearing force is obtained by takin 
the algebraical sum of the values for the live and de 
load systems calculated separately. The numerical 
results are given in the appended Table, The name 

















Maximum Shear-| £84 | shearing, Forse 
um Shear. ea ‘orce : 
™| ing force. Load — Live Load advane- a md ng 
advancing from | 57% ing from + iene 
ect a 
: Total Maximum 
Right | Left | Right | Left | Shearing Force 
Abut- | Abut-| — Abut- | Abut- | (irrespective of 
ment. | ment. | | ment. | ment. |sign) sec. or co- 
| sec. 45 deg. 
9 | 67.50 O | 33.75) 101.26 | 33.75 143.15 
8 | 53.383 | — 83 26.25 79.58 | 25,42 112,53 
7| 40.83 |— 3.33 18.75 59.58 |, 15,42 84.25 
6 | 30.00 |— 7.50) 11.25 41,25 3.75 58.33 
5 | 20.83 | —13.33 | 3.75 24.58 — 9.58 | 34.76 18,55 
4 | 13.88 |—20.88|/—3.75| 9.55 — 24.58 | 13.55 34.76 
8 7.50 | —80.00 | —11.25|— 3.75 ive 41,25 58.33 
2| 3.33 | —40.83 | —18,75 3 15.42 — 59,58 84,25 
1 -83 | —53.33 | —26,25 r 25.42 — 79.58 112.53 
0; 0 —67.50 | —33.75 ‘33 33.75 —101.25 143,15 














of the stress in each brace is easily found by inspection 
of a diagram. The double numerical values in the last 
column show the amount of counterbracing required. 
A strict adherence to algebraical sign has been observed. 

The case of a single concentrated rolling load, and 
even the case of two or more such loadg linked to- 
gether, might be tested in a similar manner. Indeed, 
the problem first presented itself in this form, but 
these cases are subsidiary to the really practical one of 
every-day occurrence, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 15. 

Durina the past two weeks, nearly 150,000 tons of 
steel rails have been ordered in American. mills. 
Within the past six days, contracts aggregating 25,000 
tons have been placed abroad. Delivery price at Gal- 
veston, 40.50 dols. There is a strong probability that 
contracts for the next thirty days in foreign mills will 
egate somewhere from 50,000 to 100,000 tons. 
¢ American contracts placed for this year’s delivery 
foot up 1,700,000 tons, and the maximum output is not 
in excess of 2,000,000 tons, and some authorities think 
it will not run beyond 1,900,000 tons, It is now 


evident that the demand for steel rails will be in excess 
of the maximum producing capacity and that the sur- 

must come from abroad. Thereis now no time to 
ose and brokers here and in New York are now in 
conference with their principals, relative to the placing 
of rail contracts before the oversold condition of 
American mills will be fully made known to British 
makers. Rails have advanced on this side 1 dol. per 
ton within two weeks, and the minimum price is now 
40 dols. A great many small orders are yet to come in, 
which will not be placed under 41 dols. The strike in 
the Connellsville coke region in Western Pennsylvania 
has caused the banking up already of some 56 furnaces, 
having a weekly capacity of 40,000 tons, and furnace 
after furnace is ine, van om up for want of coke. The 
North Chicago Rolling Mill Company, one of the 
largest rail mills in the country, shut down on Satur- 
day, throwing 2600 men idle. The cause of the strike 
was the announcement by the coke manufacturers of 
an advance from 1.50 dols. to 2 dols. per ton at ovens, 
on which their workmen demanded a 124 per cent. 
advance. They then showed by their books that they 
were realising but 1.35 dols. on their output, when the 
matter was submitted to arbitration. As the strike 
was made upon the supposition that coke had been 
advanced 50 cents, and was tosell thereafter at 2 dols., 
the umpire had no other recourse but to decide against 
the workmen, and from this decision they appealed. 
There are large contracts for structural iron coming in 
every week, and since June Ist between 10,000 and 
12,000 tons of angles, tees, beams, and channels have 
been contracted for, for delivery at the various bridge- 
works of the country. Common iron is selling at 1.90 
to 2 cents, and iron mills have in many cases come to 
single turn. The nailmaking capacity of the country 
is just about double the present demand and steps are 
being taken to form a national combination of nail- 
makers to restrict production 40 per cent. There are 
at present 311 blast furnaces in operation, producing 
107,364 tons per week. The outlook for the iron and 
steel trade is favourable, because of the extraordinary 
consumption of all kinds of material, 





PAINT MILL. 

TuE features of novelty in the paint mill illustrated 
below are the hopper and the spout by which the 
paint’is delivered in one stream instead of all round 
the mill, Its special use is for grinding up old paint 
and utilising. paint skins with the bottoms from ladles. 
These are mixed and ground with a little new white- 





lead to form a priming for new work. The mill will 
also grind colour as finely as required for coach-builders 
and decorators. It is made in three sizes, which will 
turn out from 100 lb. to 250 lb. per day. Messrs. 
Chas, Winn and Co., of St, Thomas’s Works, Birming- 
ham, are the makers, 





Apamson’s 100-Ton Testinc Macuiyge.—By an inad- 
vertence which we regret, the 100-ton testing machine 
shown by Messrs. Daniel Adamson and Co., at the Man- 
chester Exhibition, was described on page 564, vol. xliii., 
as an te for commercial purposes rather than for 
scientific work. This is incorrect, as the makers have 
taken special pains to make it both delicate and aceurate 
in its readings. A skilled observer can follow the motion 
of the floating weight to within 10 lb., while a stranger 
can read it within 100lb. The elongation can also be 
read off to within 5557-595 of an inch. The floating weight 
is only 41b., and this is supplemented by four other 
weights of 3 lb., which are added as required. 





makers claim that this is the most sensitive and accurate 
testing machine of the size in existence, 
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THORNE’S TYPE-COMPOSING AND DISTRIBUTING MACHINE; AMERICAN EXHIBITION. 


A Great deal of ingenuity has b».en exercised in this | 


eae on the Continent, and in the United States, 
upon the perfecting of labour-saving machinery for the 
composing-rooms of printing offices, and quite a large 
number of devices for setting up and distributing ty. 
mechanically are now actually in use, Whether the 
ordinary conditions of the printing trade are such as 
to render a general use of this machinery impracticable, 
or whether a conservative adherence to time-honoured 
customs is antagonistic to revolutions such as would 
ensue upon the adoption of wholly efficient composin 
and distributing machinery, need hardly be diecasued. 
It is certain that in this country at least, while such 
machinery does find favour in quite a number of offices, 
their use does not extend widely. Of course they are 
n ily costly and complicated, and assuming every- 
thing to be satisfactory, they must be kept in constant 














use to effect any nfarked economy, or rather perhaps 
to avoid a loss. 

One of the most interesting objects at the American 
Exhibition is a machine of this kind ; we illustrate it 
above by a general view, and by some diagrams on the 
opposite page, which will serve to show the mode of 
working, though they do not represent the details of 
the machine exhibited, and which are now passing 
through the Patent Office. 

As will be seen on reference to the general view, the 
two principal features of the Thorne type-setting and 
distributing machine, are a keyboard and two vertical 
cylinders, C and C™, having the same axis, the upper 
cylinderresting onthe lower one. Bothcylinders are cut 
with a number of vertical grooves C! C"! of such a form 
as to receive the type, which is to be first distributed 
and then reset, the machine shown at the Exhibi- 





tion there are 90 of these vertical grooves in each of 
the cylinders, sufficient to contain enough characters 
and kinds of characters as are wanted for ordinary 
purposes, but of course machines are made with a 
greater number of these grooves. The keyboard car- 
ries a number of keys corresponding to that of the 
grooves, and when the machine is in operation, what- 
ever key is depressed the letter corresponding to it is 
thrown from its proper groove in the cylinder C™' 
upon a circular and revolving table D, which has the 
same axis as the cylinder but is of larger diameter. Of 
course quite a number of + may thus be ejected 
from the grooves in each revolution of the disc D, and 
all are brought round in their proper order to a point of 
delivery where they are en up by a travelling 
metallic band K and fed continuously in front of the 
keyboard to a galley M. Here any justifying that is 
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as / and i, are formed with a nick at the bottom. The 


TYPE-COMPOSING AND DISTRIBUTING MACHINE, _. |£o0vet on, the cylindersare provided with projections 
will fall into any groove other than that it is intended 
for. This arrangement “oats only to the cylinder C!™, 
which does not revolve ; the grooves in the distributing 
cylinder C are large enough to receive all the ty 
indifferently that are fed into them. The work of dis- 
tribution is effected as follows: A suitable attachment 
to the side of the cylinder C enables the operator to 
place the galley containing the type to be distributed 
in contact with the cylinder, and by a very simple 
device line after line of type is fed into the c linder 
until, if desired, every groove is nearly filled. Weights 
are then introduced into the ves above the type 
to keep the latter steady, and the upper cylinder is 
cai to revolve upon the lower one with which it is 
in contact. As the columns of mixed type pass over 
the heads of the shaped grooves of the lower cylinder, 
letter by letter falls into its proper groove as soon as 
the nicks in the type find their corresponding wards, 
In this way, and at a speed depending on the rate at 
which the cylinder C is driven, the types are all distri- 
buted ready for the work of the compositor. 

The details on page 9, while. not representing exactly 
the arrangement of the mechanism of the Thorne 
machine shown at the American Exhibition, will give 
a clear idea of the principles upon which its action 
depends. 

ig. 1 is a diagram plan of the stationary type case, 
showing a sufficient number of grooves to illustrate the 
principle, These grooves or channels 2 are so formed 
in the type case as to be open at their-upper ends, and 
they are closed at their bottom ends by means of the 
base 20, Fig. 3, which forms a rest for the type lying 
in the channels... These channels are all furnished on 
one side with one or more wards 8, which are variously 
arranged’so as to correspond with nicks made in the 
os types as already said. 

The type-conveying mechanism consists of a .type- 
carrying table 30, the surface of which lies in the same 
horizontal plane as that occupied by the bottoms of the 
type channels formed by the base 20; it is mounted so 
as to revolve with the centre of the type case for its 
_ |eentre of movement, and thus is adapted to receive 
c= from the channels 2 upon its surface and carry 

; 6same around with it in its circular path of travel. 
pene A circular vertical guard 21 forms the outward limit 
to which the types may be projected ; this guard is 
ey) attached to the base 20 so as to project above the face 
32 of the table 30 to a height at least equal to the thick- 

= __ 33 : nal ness of the largest type used inthe machine, and this 
pie kd OR Ue ae o> 22 vertical guard is supplemented. by: a horizontal guard 
aa i=: W 22 which projects inwardly and nearly covers the type 

: A fy} } $0 race that is formed by the type case, the table, and the 
j 21 vertical guard, 

1 The lower end of the type case is furnished with 
: : guards covering the space between the type channels 
\ A \ 00 that prevent t in process of composition from 
: L\! ' becoming jammed between the guard 21 and the type 
aks a /} iB | case, as will be explained further on. 

ED { / PS The type case C and the mechanism and devices sus- 
}/ paeoneney 59 tained by it are supported by a central shaft 31 
+ mounted ‘in a stand 61, and by the framework that 

i] oe carries the keys and the side plates 62, 63. 
cv The means for revolving the type-carrying table 30 
, : 6 is a vertical shaft 51 at one side of the machine, which 
carries a spur wheel 53 that engages the toothed peri- 
meter of the table 30. This shaft is driven, by means 
of bevel gears 56, 57, from a cross shaft 58 mounted 
above the machine, and supplied with driving and 

loose pulleys. 

The type-ejecting mechanism is constructed as 
follows : h type channel of the type case C is pro- 
vided with a type ejector 6, each of such ejectors con- 
sisting of a flat plate of metal of a width adapted to 
that of the type channels, and of a thickness less than 
that of the type itis to operate upon. The faces of 
these ejectors are bevelled and are carried at the ends 
of bell-crank levers 67 that are pivotted in recesses of 
a fixed hub 59 and held normally in the positions 
shown in Figs. 2 and 3 by springs 100, the movement 
of which bell-cranks causes the ejectors to reciprocate 
horizontally in the bottom ends of the type channels, 
and during each forward movement to push the lower- 
most type out of a channel on to the revolving type- 
carrying table, and during each rearward movement to 
clear the channel, so that the types remaining therein 
may fall, 

The bell cranks 67 are attached by means of cords 
68 to the lower ends of rocking levers 69, to the upper 
eee ends of which latter the key bars 70 are pivotted. 
snacsell These key bars are provided with tappets 32; 33, at- 
tached to their: bodies so as to be above the plates 23 
necessary is done by a second operator, who stands|the manufacturer, are not liable to get out of order, | of a rotatin type bar driver, and with a ta 34 
opposite the small case N, containing spaces, quads, | Their mode of working will be presently explained, | that is carried by a curved arm 35 s0 as to be below 
and so forth, any desired one of which can be thrown|In the general view AB show the mechanism for | the plates 23 of the same type bar driver. 
forward by an ingenious treadle arrangement N and O, | causing the distributing cylinder to revolve. As in| This type bar driver consists of suitable heads at- 
Proof corrections are of course done in the ordinary | many other machines of this class, the control of the | tached to a carrying shaft 47, and provided with a 
way. The lever connections between the keyboard and | types is effected by forming on the side of each cha- | number of angularly-arranged plates 23, and it is con- 
the stops which eject the various rom their | racter recesses something iike the wards of a key, the |'stantly rotated by means of a pulley 54. The key bars 
respective slots are indicated by F, J, G, H, and Hi’. | arrangement of course being different for each different | are capable of being moved vertically as well as hori- 
They are necessarily complicated, but, according to| character. Besides this, some very thin types, such | zontally, and when carried downward their tapoet 32 
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will be engaged by one of the revolving plates 23, 
which will thus move the depressed key bar forward 
and carry its tappets 33 and 34 into their foremost 
position. When the key bar is thrown so far. forward 
that the plate 23 which propelled it passes off from the 
tappet 23, it will have brought its tappet 33 intoa 
position to have its rear face engaged by another of 
the plates 23, which plate, in moving over the inclined 
rear face of said tappet 33, presses the same upward 
and raises the key bar to which it is’ attached, thus 
lifting the tappet 34 high enough to be engaged by one 
of the plates 23, which will then, by means of the arm 
35, carry the type bar back to its rearward position, 
when it will be held by its sustaining spring in the 
raised position shown in Fig. 3. 

Each of these key bars has its front end guided in a 
vertical slot in the plate 41 and the division plate 42 
of the key board frame, and it carries at its front end 
a small cross stud that will pass through a slot at the 
front end of the division plate 42 when the key bar is 
pressed downwards and forms a riding guide bearing 
against the under side of the division plate 42 as the 
key bar is carried inward. At its rear end this divi- 
sion plate has another slot that permits the upward 
jose of the stud 43, and consequently allows the 

ey bar to rise at the end of its rearward stroke, so 
that it may be moved forward with its stud 43 riding 
upon the top of said division plate. 

Each key bar is surmounted by a key 36, which keys 
are held in vertical guide slots in the top plate 38 of 
the keyboard frame, and so as to rest upon the upper 
surface of the key bars. When a key is depressed it 
forces a key bar downward, thus bringing its tappet 32 
into a position to be engaged by one of the plates 23, 
the slot in the front end of the division plate causing 
the stud 43 not to obstruct such movement. Whena 
key bar 70 is thus moved downwards, a plate 23 en- 
- gages its tappet 32 and forces the bar rearward by a 
positive movement ; the stud 43 then bears against 
the under face of the division plate 42, and with it 
acting as a guide holding the key down the tappet 
32 is in engagement with the said plate. The rearward 
or inward movement of the key bar moves the lever 69 
and rocks the bell-crank 67, the latter forcing a type 
ejector 6 outward, and causing it to expel a type from 
its type channel. 

The type thus ejected is received upon the rotating 
carrying table 30, and is carried around with its face 
foremost until it reaches the throat 3, through which 
it is propelled on to a type-conveying belt 25 running 
over pulleys 26, 27, which is arranged to travel with 
its edge in the same plane as that of the table 30. 
This belt travels at a speed slower than that of the 
carrying table, and conveys thetype to an inclined 
guiding chute 28, whence it is conveyed to the line- 

orming mechanism with a momentum that will not 
cause its face to be injured. 

The detailed + ew illustrates the type-distributing 
mechanism, which is very simple and has already been 
sg mong 4 described. 

rom the foregoing description the t ingenuit 
of this machine will be ovilled It ams . hove 
been very successfully introduced in the United States, 
where its capacity for setting and distributing is equal 
to 12,000 ens per hour. The machine is made by the 
Thorne Machine Company, Hartford, Connecticut. 





THE GAS INSTITUTE. 

On Tuesday forenoon the twenty-fourth annual 
meeting of the Gas Institute was opened in Glasgow, 
under the presidency of Mr. William Foulis, M.I.C.E., 
the engineer-in-chief to the Glasgow Corporation Gas 
Commissioners, As may be known to many of our 
readers, the Institute was known for many years as the 
British Association of Gas Managers, and the practice 
of the Society is to hold its meetings alternately in 
London and in some provincial city or large town. 
This is only the second time the Institute has visited 
Scotland, the previous meeting having been held in 
Edinburgh fully a dozen years ago, when the president 
was the late Mr. Angus A. Croll, who was one of the 
most conspicuous members of the gas profession for a 
long time, The place of meeting for this year’s gather- 
ing was the Corporation Galleries, which are eminently 
well suited for such a conference ; and the attendance 
of members was very large, including visitors from 
almost all parts of the kingdom, and even some from 
abroad. 

When Mr, Foulis took the chair he was accompanied 
by the Hon, the Lord Provost of Glasgow, Sir James 

ing, and by two or three prominent members of the 
Corporation Gas Committee. Before the formal pro- 
ceedings were actually commenced, the President 
announced that Sir James King had attended with the 
view of maging ® few words by way of welcoming the 
members to the city. His lordship remarked that he 
was very glad to have the opportunity of bidding them 
welcome to the city of G@ w. It was very be- 


able if, in the interest of gas, they did not give a special 
welcome to those who were acknowledged as the head 
of the industry. ‘The art of gasmaking might be 
said to have taken its inception, as well as to have 
received its development, within the last hundred years; 
and, perhaps, with the exception of the railway 
interest, there was none which had had so rapid a 
growth and which had attained so large dimensions. 
Though intended at first simply for illuminating pur- 
poses, the uses of gas for cooking and as a motive 
power were now increasing so rapidly that it was 
difficult to see how far they might extend ; and if they 
regarded with interest the various uses to which gas 
itself was applied, they were lost in wonder when they 
thought of the marvellous results which modern science, 
the science of chemistry, had produced from the waste 
products that used to be looked upon as comparatively 
worthless. Possibly the development of the uses of 
the extracts might be still in its infancy, and the next 
generation might see still more marvellous results. 
After a few other remarks suitable to the occasion, 
Sir James referred to the high opinion which was enter- 
tained of Mr. Foulis, and expressed the hope that the 
members would accept the invitation of the Glasgow 
Trust to visit one of the corporation gas works, and to 
attend the conversazione to be given in the galleries 
on Thursday evening. His lordship was accorded a 
very hearty vote of thanks, and then the business of 
the meeting proceeded. 

The formal business included the confirmation of the 
minutes, the presentation of the annual report of the 
Council, the election of scrutineers, &c. In the report 
it was stated that the different classes of members at 
the close of the past year was 853, as compared with 
882 a year ago, thus showing a net decrease of 29. 
Several removals from the membership by death were 
referred to, and some prominence was given to the case 
of Hunter v. Lever, tried at Manchester several months 
ago, the result of which was the removal of two 
members from the official list by a vote of the Council. 
One or two other matters were also spoken of, in- 
cluding the unanimous nomination by the Council of 
Mr. Charles Gaudon, London, for the office of Presi- 
dent of the Institute. 

Mr. Foulis then read his presidential address. 
After referring to the recent statistics of the gas 
industry of the United Kingdom, published on the 
authority of Mr. Newbigging, gas engineer, Man- 
chester, the President remarked that it would be 
interesting to trace the development of the industry 
during the past fifty years, more especially in respect 
of the manufacture, distribution, ant utilisation of gas ; 
but although the retrospect must be very gratifying, 
it would be more beneficial if they would consider how 
greater progress might be made in the future, and 
what the Gas Institute could do to promote the further 
eo. the efficiency of which would very much 

epend on the amount of sound theoretical knowledge 
which was combined with practical experience. He 
went on to say that it was unfortunate that the words 
theory and practice were so often associated in their 
minds as if they expressed ideas which, if not quite 
antagonistic, were at least at variance, whereas all 
true theory must be based on practical experience. 
Theory must be described as meaning a connected 
arrangement of facts, and, therefore, in saying that 
they ought to have more theory combined with their 
practice, it was not suggested that mere, book-learning 
should supersede practical experience, but rather that 
all facts should be fully elicited with a view to their being 
per into a connected form, from which rules might be 

educed for future guidance. And with that object 
it was necessary that scientific analysis should be 
applied to all the details of manufacture. There should 
be no rules which were merely rules-of-thumb, but all 
their actions should be guided by sound scientific 
principles, and when a difficulty occurred they should 
not try to evade it, but endeavour to discover its cause. 
Proceeding to develop these ideas, the President said 
that for the gas manufacture to be conducted with 
scientific accuracy and consequent economy, it was not 
sufficient that the engineer or manager should have a 
thorough knowledge of all details, but it was also 
necessary that he should have associated with him 
efficient assistants, men who had received a sufficient 
amount of technical education to render them capable 
of conducting and watching the various operations 
with the intelligence which could only be derived from 
special training. That naturally suggested the subject 
which had oceupied some attention during the past 
year—namely, the education of engineers. He 
did not know any more useful work in which the Gas 
Institute could engage than in endeavouring to raise 
the standard of proficiency of the young men who de- 
sired to follow in their footsteps, and for that pu 

he advocated the introduction of gas lectureships into 
the technical colleges in various parts of the kingdom. 
It was in that direction that the energies of the Gas 
Institute might be usefully employed. There was also 





coming, he thought, that, in a matter of practical 
science so extensive and so important, the corpora- 
tion should acknowledge the leaders in so great and 
important an industry, and it would be unpardon- 


ther function of the Gas Institute, the exercise of 
which would do much to aid the progress of gas manu- 
facture—namely, the promotion of investigation and 





research on technical subjects, Deductions from investi- 


gations into matters appertaining to the manufacture 
of gas, influenced as they were by the different 
qualities of the materials used, and different condi- 
tions of manufacture, could only be of practical value 
when derived from experiments extending over a wide 
area with different qualities of material, and conducted 
in accordance with well-defined rules. Those investi- 
gations, therefore, could only be successfully made by 
a number of experimenters working under the control 
of some central authority. There was no doubt that 
the influence of condensation on the quality of a gas 
(which had formerly been under the consideration of a 
committee of the Institute) was a subject of much im- 
portance, but it was only one of many on which it was 
desirable that more information should be obtained. 
How much more information, for example, was re- 
quired before they could have a clear conception of the 
complex processes by which the forty or fifty different 
chemical compounds were formed in the retort? Few, 
if any, of those were educts from the coal, but nearly 
all were products resulting from the distillation. There 
was reason to believe that they were altered in cha- 
racter by contact with the hot surface of the retort, 
and that without the subsequent decomposition, they 
would have a larger proportion of condensable aor 
and less permanent gas. How many problems did that 
consideration suggest, the solution of which might lead 
to improved means of carbonisation? This matter 
was treated at some length by Mr. Foulis, and 
was illustrated by reference to recent correspondence 
and to investigations lately made on the Conti- 
nent, the experiments being materially aided by 
observations made with pyrometers. The applica- 
tion of regenerative furnaces to heating retorts, a 
subject in which Mr. Foulis himself has done much 
good work, was then referred to. He remarked 
that it still formed the subject of discussion in the 

ges of the technicaljournals ; andsaid that the fact of 
the successful application of the regenerative furnaces to 
iron works, glass works, and’ to many other purposes, 
might surely lead them to suspect that if they could not 
make them successful in heating gas retorts, the fault 
was not in the system, but in its mode of application. 
Subsequently he gave some of the conclusions at which 
he had arrived from his experience with regenerative 
furnaces. No great benefit, he said, could be got from 
the use of gaseous, as compared with solid fuel, in 
heating gas retorts, unless the secondary air was 
heated ; and he did not know a single instance where 
gas had been successfully employed for that purpose in 
which cold air had been used ; but in all cases where 
that had been attempted, the air had to travel through 
a flue or channel of highly-heated brickwork of sufficient 
length to raise it to a high temperature. If the air 
supply had to be heated, it surely did not need much 
argument to prove that it must be more economical to 
utilise for that purpose the heat of the waste gases, 
which would otherwise be completely lost. His 
experience led him to the conclusion that success in 
this method of heating retorts depended more on the 
manner in which the air and gas were admitted than 
on any modification of producer or regenerator. He 
was inclined to attribute most of the failures with 
regenerator furnaces to an improper mixing of 
the air and gas, rather to any defect in the pro- 
ducer or regenerator. They had succeeded in the 
Glasgow Gas Works in producing over 10,000 ft. of 
gas per mouthpiece in retorts 21 in. by 15 in. by 
9 ft. long, using coals of many different kinds varying 
from caking coals to shale, and yielding only 9800 ft. 
per ton, the result being an increase of 60 per cent. in 
the producing power of the works ; and higher results, 
he had every reason to believe, would be obtained. 
He next went on to note briefly what had lately, or 
was being, done in the process of purifying gas in close 
vessels by means of caustic ammonia ; and he specially 
mentioned the invention of Mr. William Young as 
promising great success, By that gentleman’s ar- 
rangement the apparatus would be more compact, 
and in some respects more under control. The next 
subject dealt with was the depreciation in the value 
of residual products, which to the Glasgow Gas Cor- 
poration was equal to reduction of 37,000/. per annum 
within the past two or three years, and which, at the 
same rate, would be equal to a reduction of not less 
than 1,200,000/. per annum over the whole kingdom. 
Arising out of that question was that of the propriety 
or Sony igs of lessening the quantity of tar in the 
market by burning a portion of it as fuel in the gas 
works, so as to raise the market price of what remained 
for sale. His own opinion was that they should 
rather consider if more good could not be done by 
encouraging invention in discovering new uses for the 
tar than in trying to force up the price in the way sug 
gested. The President atiergenke devoted some re- 
marks to the relation of gas lighting and lighting by 
electricity to each other, and indicated his opinion 
very strongly that the former had been much improved 
by the latter having been brought forward as a com- 

titor. Their duty, he said, was not in any way to 
impede the development of electric lighting, but rather 
to render it every assistance, while at the same time 





they strove to cheapen and improve the mode of light- 
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ing in which they were more immediately interested. 
The remarks of the President concluded -by a short 
reference to the desirability of obtaining an absolute 
standard by which light might be measured, not neces- 
sarily for use in ordinary photometric practice, but a 
definite unit by which other standards might be 
adjusted, capable of being reproduced with accuracy, 
unaffected by atmospheric conditions, and if possible 
not liable to be affected by the personal errors of the 
observer. 

After the President’s address, the premiums awarded 
on account of papers read at the London meeting of 
the Institute last year were presented to the authors 
of the same. The Institute Gold Medal and a money 

remium of 16/. were presented to Mr. Charles Hunt, 
Mt. Inst. C.E., for his paper on ‘‘Claus’s Process of 
Purifying Gas by Ammonia.” The second pone 
was presented to Mr, Dexter, of Swindon, for his paper 
on ** The Theoretical Value of Coke and Tar as Fuel ;” 
and Mr. Sommerville, of the South Metropolitan Gas 
Works, was presented with the third premium on 
account of his paper on ‘‘ The Economical Construction 
of Tanks and Gasholders.” 

During the remainder of the sitting two papers 
were read and discussed, The first was entitled 
**Some Notes on the Distillation of Shale for Oil- 
making and the Manufacture of Sulphate of Ammonia,” 
by Mr. D. R. Steuart, of Broxburn Oil Works. This 
paper was prepared at the special request of the Local 
Committee of the Institute in view of the members 
paying a visit to the very extensive works of the 

roxburn Oil Company, after the termination of 
the first day’s meeting. For the most part the 
paper was a description of the improved methods 
of working devised and patented by Mr. Norman 
Henderson, the general manager of the Broxburn 
Works. In this notice we shall only indicate the 
substance of the paper in a brief manner, as we pro- 
pose on an early occasion to give a fully illustrated 
account of the improvements, the adoption of which 
seems to have been a material factor in giving the 
Broxburn Oil Company the premier position amongst 
the oil companies of Scotland during the last few years. 
The author stated that the great secret of making 
good products was thorough fractionation, as any 
intermixture of one kind with another decreased 
their value. The only retort in use at Broxburn 
is that patented by Mr. Henderson. There are 
784 such retorts, which are arranged in sixteen benches. 
They are all vertical, 15 ft. in height, and of oval 
section about 24 ft. by 1ft. Superheated steam passes 
into the top of the retort by means of a series of pipes, 
and by this arrangement the right temperature is 
brought to bear on the mass of shale contained in the 
retort. No portion is overheated, and the steam 
sweeps the oily vapours rapidly out of the region of 
the heat immediately as they have been formed. The 
shale remains in the retorts about sixteen hours, the 
products of the distillation passing off to the main and 
condensers by means of a pipe at the bottom; and 
after the distillation is completed, there is still about 
13 per cent. of fixed carbon left in the shale, which 
was formerly lost. The utilisation of this spent 
shale, as fuel, is one of the special features of the 
retort. The distillation differs from that involved in 
gasmaking in being carried on at a lower temperature, 
Comparison made in 1881 of the products from makin 
and refining one million pie of crude oil from ol 
vertical retorts and Henderson’s retorts, gave a profit 
for the former of 6000/., and for the latter of 13,0001, 
About 1000 tons of shale are distilled at the Broxburn 
Works daily, each retort being charged with about 
18 ewt. of shale every 16 or 17 hours, The products 
are crude oil, ammonia water, and non-condensable 
gas. There are about 31 gallons of crude oil produced 

rom each ton of shale, of the specific gravity of .865 

The ammonia water amounts to 70 gallons, of about 
14 deg. Twaddel, and the yield when neutralised is 
about 17 lb. of sulphate of ammonia. The permanent 
gas is perhaps 2000 cubic feet per ton. Amongst 
the advantages of the retort there are the following: 
The gain in fuel; the saving in labour, as skilled 
labour is not required; less cost in maintenance; long 
life in the retorts from the mild temperature at 
which they are worked, and the good quality of the 
crude oil, which gives a high percentage of finished 
products of the best quality. e operations are of 
three kinds: 1, Distillation with fractionation; 2, 
treatment with oil of vitriol and with caustic soda; 
3, refrigeration and separation of the heavy oil from 
the solid paraffin by filter presses, 

In the course of the afternoon the members, to the 
number. of about 400, visited the Broxburn Oil Works, 
where they wére most cordially received by Mr. Robert 
Bell, chairman of the company ; Mr. John Hurll, direc- 
tor ; Mr. William Kennedy, managing director; and Mr. 
Norman Henderson, works manager. They were taken 
over the works in several sections, each of which visited 
in succession all the different departments, where ex- 
planations were given as to the breaking of the shale, 
the charging of the retorts, the process of carbonisa- 
tion, the modes of condensing and purifying, and there- 
after an explanation was given of the new method of 





distilling the oils, and of recovering the ammonia in 
the form of sulphate. It was stated that by these new 
processes the company, which is turning out over ten 
million gallons of oil per annum, is making a saving of 
nearly 30,000/. annually, as compared with the expense 
under the old system of carbonisation, purification, 
and recovery of by-products. 

The other paper that was read at the first day’s 
sitting was by Mr. Robert Fish, of London, whose sub- 
ject was ‘‘ The Monequaese of Workmen, Sunday 
Labour, Holidays, and Bonuses.” It scarcely calls for 
any detailed notice, or even for a summary, at our 
hands ; but it was deemed of sufficient and special im- 
portance to bring forth more or less sympathetic 
approval from Mr. R. Morton (Sydenham), Mr. Charles 
Gandon (Crystal Palace Gas Works), Mr. F. Marshall 
(Copenhagen), Mr. Sommerville (South Metropolitan 
Gas Works), Mr. Warner (South Shields), Mr. Travers 
(Cork), Mr. John M‘Crae (Dundee), Mr. King (Liver- 
pool), and Mr. Ellerby (Bath). 

On Wednesday morning the Institute met at ten 
o’clock, and sat for fully three hours, during which 
five papers were read and more or less fully discussed. 
The first was on ‘‘Gas from Oil,” by Dr. Stevenson 
Macadam, of Edinburgh. Then two papers on related 
subjects were read; ‘‘ Coke,” by Mr. C. Gandon, of 
Lower Sydenham ; and ‘‘Gas Coke,” by C. E. Jones, 
of Chesterfield, the discussion being taken on them 
jointly. Subsequently Mr. W. J. Warner, of South 
Shields, read a paper on ‘‘Gas Legislation,” which 


was followed by one on ‘“‘ A New Process for the Dis- | & 


tillation and Concentration of Chemical Liquid es- 
pecially Adapted to the Manufacture of Sulphate of 
Ammonia,” by Mr. George Anderson, of London, the 

rocess being the invention of the late Mr. A. A. 
Croll. Some of these papers and the discussions to 
which they gave rise, will be noticed in our next 
issue. 

On Wednesday afternoon a great body of the mem- 
bers went by special train to Maryhill, about three or 
four miles out of the city, at the special invitation of 
the Glasgow Corporation Gas Committee for the pur- 
pose of visiting and inspecting the Danesholm Gas 
Works, where the Siemens system of regenerative 
gas-firing, on the most improved plan, is carried out 
on somewhat enormous proportions, there being 
between 800 and 900 retorts, in settings of eight 
in a chamber, all worked on the system referred 
to. Before entering the works proper the visitors 
were entertained to luncheon in a very spacious 
marquee. In the unavoidable absence of the Lord 
Provost (Sir James King), the chair was occupied 
by ex-Bailie Ure, deputy convener of the Gas Com- 
mittee, who was supported by Bailie M‘Laren, Bailie 
Shearer, Bailie Fr stra ex-Bailie Crawford, and 
other leading members of the Gas Trust. The visi- 
tors were much interested in what they saw and 
heard in reference to the system of using gaseous 
fuel in firing the gas retorts, as adapted by Mr. 
Foulis. Both he and Mr. Terrace, the works manager, 
were most attentive to the visitors in the way of 
answering their questions so as to make the whole of 
the arrangements of the retort benches as plain as 


possible. 





THE PHYSICAL SOCIETY. 

ArT the meeting of the Physical Society, held on June 25, 
Mr, ‘Shelford Bidwell, F.R.S., vice-president, in the 
chair, the following communications were read : 

“* Note on Magnetic Resistance,” by Professor W. E. 
Ayrton, F.R.S., and Professor J. Perry, F.R.S. In the 
spring of 1886 the authors made experiments on the 
magnetic induction through horseshoe electro-magnets 
when excited by constant currents. The inductions 
through different armatures and air spaces were also 
measured. The results show that for small exciting 
powers, the law of parallel resistances is true for mag- 
netism, taking leakage into account. From experiments 
made with two electro-magnets, the poles of which were 
placed at different distances apart, the authors conclude 
that the magnetic resistance of air is proportional to 
length, or to length plus a constant. 

‘* A Note onthe Magnetic Resistance” was read before the 
Society on March 12, 1887, by the same authors, describ- 
ing experiments on two iron rings, one whole and the other 
divided by a radial saw cut. Since then the experiments 
have been repeated with care by Colonel Swinton 
and Mr. Sorénson, of the Central Institution. The result- 
ing curves agree with those previously obtained. On 
measuring the air space it was found considerably less 
than estimated, and the magnetic resistance of air relative 


to iron (assuming no ‘surface resistance”) comes about | p 


1500. Experiments made with different air spaces together 
with the above seem to show a considerable “‘ surface re- 
sistance.” 

Professor 8, P. Thompson thought dynamo makers had 
evidence of such ‘‘ surface resistance,” from the care 
exercised in avoidi idee in the magnetic circuit 
wherever possible, an . Bosanquet mentioned some 
experiments he had recently made on the resistance o 
joints during the various stages of fitting. The changes 
of resistance are very large, and he concludes that, how- 
ever good the fit, it is not possible to reduce the surface 
resistance to a negligible quantity. 

“* On Sounding Coils,” by Professor W. Stroud, D.Sc., 
and Mr, J. Wertheimer, B.Sc, The paper describes 


f| H.R.H. the Duke of 





experiments on coils and helices of wire which emit sounds 
when: variable electric currents are passed through them. 
The pitch depends on the frequency of the current varia- 
tions. The authors believe the sounds due to the attrac- 
tions of adjacent parts of the wire which cause shortenings 
and lengthenings as the current increases or decreases. 
To prove this, two identical coils were made, and one of 
them embedded in plaster-of-paris. This gave no sound 
when the variable current was passed, whilst the other 
emitted the usual note, It was also found that no 
sound could be got from a single turn of wire, whilst one 
and a quarter turns gave an audible sound under the same 
orm Om Con C by Mr. E. C. Re 

m Comparing Capacities,” by Mr. E. C. Remington. 
This is an investigation of the conditions under which the 
integral current through a galvanometer in a balanced 
Wheatstone’s bridge is zero, when the battery circuit is 
broken, two adjacent arms A and D of the bridge being 
shunted by condensers of capacities K; and K,. It is 
shown that HS = ° where C and B are the resistances 

2 
of the arms, opposite to A and D respectively. If A and D 
be made infinite, the necessity of balancing for steady 
currents is obviated, but if either of the condensers has an 
appreciable leakage, corrections are required. The best 
resistance to give to the galvanometer is shown to be G= 
B(G+D) and the conditions under which a telephone 
may replace the galvanometer are i = 7 é 

3 
where all the arms have self-inductions is investi- 
ated. 

** On the Effects of Change of Temperature in Twisting or 
ag ag Wires which have Suffered Permanent Torsion,” 
by Mr. Herbert Tomlinson, B.A. The author’s atten- 
tion was redirected to the subject by the note read by 
Mr. Bosanquet on the 14th of May. Some eight years 
ago he made experiments on such wires and upon the 
effects due to changes produced in the thermal expansi- 
bility of the metals, by permanent elongation or compres- 
sion. Thus, if a small square be drawn on the surface of 
a wire, and the wire subjected to permanent torsion, the 
square becomes a rhombus, the longer diagonal of which 
suffers permanent extension and the shorter diagonal 
fermanent compression. If permanent extension causes 
an increase in thermal expansibility and compression 
a decrease, then a rise of temperature will cause the 
wire to twist more, and vice versd. With annealed iron 
wires which have suffered permanent torsion, remarkable 
effects take place at about a red heat. On heating such a 
wire it untwists slightly until a bright red heat is attained, 
when a sudden twist takes place. On cooling a sudden 
untwist occurs at about the same temperature. These 
effects have been previously observed by Professor 
Barrett, who believes them to be connected with the 
sudden changes in the magnetic properties of iron and to 
take place at the same temperature. This latter conclu- 
sion was found to be erroneous, for the author exhibited 
experiments showing that the magnetic change takes 
place at a temperature decidedly lower than that at which 
the jerks above referred to occur. 

“On Permanent Magnet Ammeters and Voltmeters of 
Invariable Sensibility,” by Professor W. E, Ayrton, 
F.R.S,, and Professor J. Perry, F.R.S. The sensibility 
of ordinary permanent magnet ammeters and voltmeters 
increases as the strength of the magnet decreases, 
whereas in those of the Depretz-D’Arsonval type (in 
which a suspended coil, controlled by torsion, swings be- 
tween the poles of a permanent magnet) the reverse 
effect takes place. By combining the two systems the 
authors have devised instruments whose sensibility is un- 

tered by changes in the strength of the magnet. The 
torsional control of the D’Arsonval is removed, and a 
small permanent magnet attached to the swinging coil. 
As the large permanent magnet changes, the controlling 
and deflecting forces change in the same proportion, 
bod ag deflection for a given current remains un- 

tered. 


The case 





Soorety or Arts.—The annual general meeting of the 
Society of Arts was held on Wednesday, the 29th inst., 
concluding the 133rd session of the Society. The report 
on the per veane w of the Society during the year was 
read and adopted. There were eighteen papers at the 
ordinary meetings, seven in the Indian Section, six in the 
Foreign and Colonial Section, and six in the Section of 
Applied Art. Five courses of Cantor Lectures were 
given, and the usual course of juvenile lectures at Christ- 
mas. Prizes to the amount of 368/. have been offered for 
competition to art wcrkmen, for articles to be sent in next 
December. Prizes have also been offered for motors for 
electric lighting. Entries for these prizes are to be made 
by the end of the year. Amongst other matters men- 
tioned in the report were the reports on the Colonial 
Exhibition prepared by the Society, the presentation of 
the Albert Medal to her Majesty in recognition of the 
made in arts, manufactures, and commerce 
during her reign, and the erection of a memorial tablet 
on the house of the late Mr. W. M. Thackeray. The 
income of the Society during the ay year amounted to 
12,5751. After the reading of the annual report, the 
result of the ballotting for the election of officers was an- 
nounced. H. the Prince of Wales was re-elected 
President, and among the vice-presidents were included 
inburgh, H.R.H. Prince Albert 
Victor, Sir Frederick Abel, the Duke of Abercorn, the 
Attorney-General, Sir Edward Birkbeck, Sir Frederick 
Bramwell, Sir Philip Cunliffe-Owen, Sir Douglas Galton, 
the Duke of Manchester, Sir Henry Ponsonby, and Lord 
Thurlow. Mr. H. Trueman Wood was re-elected secre- 
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Now that the necessity for the employment of 
steam thrashing machinery in the large wheat-growing 
countries of the East, and especially in India, is daily 
becoming more and more recognised, it seems an op- 
portune moment for drawing special attention to these 
machines and the advantages they offer. 

Messrs. Ransomes, Sims, and Jefferies, Limited, of 
the Orwell Works, Ipswich, stand out prominently 
amongst the pioneers of steam thrashing machinery ; 
to this firm is specially due the adaptation of thrashing 
machines to the special requirements of hot countries. 
On account of the absence of hay in India, Egypt, and 
other hot countries, the cattle are fed with straw, and 
it was therefore impossible to introduce steam or 
animal-power machinery for thrashing the grain, unless 
it could be fitted with an apparatus which would chop 
and bruise the straw for fore er at the same time. 

In 1863 the late Mr, John Head, of Ipswich, at that 
time a partner in the firm, took out a patent for an 
addition to the thrashing machine of an apparatus for 


chopping and bruising the straw in the same way as | 
when trodden out by cattle. The operation is effected | 


by passing the straw into a hopper placed at the end 
of the thrashing machine, in which are two rollers re- 
volving at a high speed as shown in Figs. 1 and 2 
above. The first roller is fitted with a series of 
sharp knives shaped something like a shark's tooth, 
revolving in connection with a concave fitted with 
exactly similar teeth, so that when the straw falls 
upon these knives it is cut into pieces about l4in. to 
2in. long, The second roller, upon which the cut 
straw is delivered, is fitted, as well as its concave, 
with biunt rectangular projections, and these have the 
effect of softening the straw so as to render it easy of 
mastication. Thus is secured exactly the same result 
as when the grain is thrashed out and the straw 
bruised by horses, but both are kept clean and free 
from dirt and other impurities which are necessarily 
attendant upon the old system. If the straw is not 
required to be bruised the second roller is omitted. 
(Fig. 3.) In the same year, ié.e., as early as 1863, 
Messrs. Ransomes sent some of these thrashing and 
straw-chopping machines into Egypt, where they met 
with great success ; in fact, being the only description 
of machine able to answer the requirements of hot 
wheat - growing countries, the demand very soon 
became general from all parts of the world. : 

As early as 1871 Messrs. Ransomes sent out one of 
their already well-known machines to India, and it is 
believed that this was the first steam thrashing and 
straw-chopping machine ever used in that country. 
Other machines have since followed. This invention, 
thus originally introduced by Messrs. Ransomes, has 
been constantly adhered to, and has been since adopted 
with more or less success by all the principal makers 
in England. 








CEMENT TESTING MAQHINE. 

Tux conditions often imposed in ¢ement testing, 
viz., that the strain shall be applied at a certain spe- 
cified rate, necessitates a moreregula: application of the 
load than can be obtained by hand. In order to gain 
this end various expedients have been adopted, such 
as using water or sand as the weight and allowing it 
to flow through an orifice into a vessel fitted to a lever. 
In more recent machines a weighted lever has been 
allowed to descend gradually by means of a cataract 
eylinder,* a0 as to increase the leverage until the 
specimen broke, or a spring has first been weighted by 
a vessel of shott, and then the shot has been allowed 
to run out, relieving the spring and allowing it to exert 
a steadily increasing tension on the test piece, In 
Porter’s cement testing machine, which we illustrate 


* See ENGINEERING, vol, xxxix., page 480, 
+ Ibid., page 700, 








6 oe 

















herewith, both a cataract and a spring are used, but 
the arrangement is entirely different from either of 
those mentioned above, On the base of the apparatus 


Wyrmeauit 





is a vertical oil cylinder having-a piston in it. There 
is a valve which permits the oil to flow readily from 
the upper to the lower side of the piston, but it cannot 
return from the lower to the upper except through a 











Fig. 2. 






passage commanded by a cock, On the top of the 
piston-rod is a sliding frame on which is mounted a 
strong compression spring with its opposite end taking 
against a solid: abutment. The sliding frame is also 
connected to the bean at the top of the machine by a 
tension spring, and the lengths of the two springs are 
so arranged that when one is loaded the other is re- 
laxed, and vice versd. 

Before a test is made the piston, piston-rod, and 
sliding frame are all raised together by means of toggle 
levers and a screw. These levers are pivotted to the 
cylinder at the bottom, and at the top bear against, 
but are not connected to the frame. After the frame 
has been raised, the levers are screwed back, the oil in 
the cylinder meanwhile resisting the force of the spring, 
which has been compressed by the rise of the sliding 
frame. The sample briquette of concrete is then 
placed in the jaws, and the screw below them tightened 
to bring the index, which is connected by rack and 
pinion to the sliding frame, to zero. The valve is then 
opened, and the compressed spring forces down the 
piston at a regular speed. The extension of this spring 
produces an equal elongation of the tension spring 
which connects the sliding frame to the beam, and thus 
the strain is transmitted with a uniform increase to the 
sample until the latter breaks. When this occurs the 
flow of the oil is automatically arrested, while a loose 
index, pushed forward by its companion, registers the 
strain which has been applied. 

The machine, which is made by Messrs. Elliott 
Brothers, of 101, St. Martin’s-lane, is small and com- 
pact, and by its aid a large number of tests can be 
made in a short time, It is arranged for briquettes of 
one square inch in section. 





SHEARING MACHINE. 

Tue machine, which we illustrate on page. 16, has 
been designed especially for the rolling mill of the 
well-known cartridge works of Mr, G. Roth, in 
Vienna, and has to perform various duties. Plates 
50 mm. (2in.) thick, 500 mm. (19.69in.) broad, and of 
the average bag, ‘ee of 1000 mm, (39.37 in.) composed of 
several metals, having in the aggregate the hardness 
of wrought iron, are cast, and after the dead head has 
been taken off by the shears, pass the rolls, to be re- 
duced to about 30 mm. (1.18 in.) thickness. They are 
then cut in square plates, annealed and rolled again, 
till they attain the required thickness, when they are 
cut in strips, &c. All the cutting operations are per- 
formed by the shears as follows: In the first case, 
when heavy work has to be done, the shears work at 
four strokes a minute with double gear in the propor- 
tion of 1 : 25, the steam engine then making 100 re- 
volutions. In cutting plates up to 20 mm. thickness 
the machine works with single gear of 1 :5 and the 
engine runs at 60 revolutions, the shears performing 
twelve cuts in the minute. The following are the 
main dimensions : Length of shear blades, 39.3 in. ; 
gauge, 11.8in. ; and width between pillars, 21.6 in. ; 
so that plates of 19.6in. breadth can pass any length. 
The steam cylinder is 10.4in. in diameter by 17.7 in. 
stroke and the two velocities are varied by a cone 
pulley on the governor. The working steam pressure 
is 1001lb. The slide of the shear is well balanced and is 
actuated by a lever in the proportion 1 : 3. This lever, 
the crankshaft, and the slide are cast of crucible steel 
and all the bearings are lined with brass. The wheels 
are geared with double helical teeth, which secures 
smooth and noiseless running. There is a guide for 
parallel yes 1 a gauge for cutting strips, and con- 
trivances to disengage the slide as well as to keep 
down the plate during the cut. 

The total weight of the machine is 573,2001b., and 
that of the flywheel alone 44091Ib. It was constru 
by Messrs. Schultz and Goebel, Vienna, Austria, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Pig-Iron Market.—The warrant market opened | G 


uiet last Thursday, but rumours of a further order from 
the United States for Scotch pig iron sent prices up in the 
afternoon. Scotch iron closed 44d., Cleveland 1d., and 
hematite iron 14d. per ton over the previous day’s closing 
prices. Buyers at the close in the afternoon were offering 
43s, 14d. per ton for Scotch warrants, 35s, Id. for Cleve- 
land, and 44s. 6d. for hematite warrants. The market 
was strong at the opening on Friday, but gave way in the 
afternoon, the closing quotations showing a decline of 3d, 
per ton on Scotch iron, 1d. per ton on Cleveland, and lad: 
per ton on hematite warrant iron, Monday’s market 
shewed a downward tendency in prices, as low as 42s, 64d. 
cash being accepted for Scotch warrants in the forenoon, 
and 2d. lower in the afternoon; but the settlement prices 
at the close in the afternoon were: Scotch, 42s. 5d. er 
ton ; Cleveland, 34s. 74d.; and hematite iron, 44s. 14d. 
perton. The same tendency of prices was shown yester- 
day forenoon, when business was done in Scotch warrants 
at 42s, 44d., 42s, 3d., and 42s. 4d. cash, the close being 
buyers at 42s, 4d., and the closing quotations for Cleve- 
land and hematite iron were respectively 34s, 6d. and 
43s. 10d. cash buyers. In the afternoon the closing 
settlement prices were : Scotch warrants, 42s, 3d, ; Cleve- 
land, 34s, 44d. ; hematite iron, 43s. 9d. per ton, The 
market was again flat to-day, and Scotch warrants 
were purchased at 14d. per ton lower than the ad- 
vaneed, prices of last week. In the afternoon, how- 
ever, the pfice improved to 42s, 3d. buyers cash, 
Cleveland being quoted at 34s. 6d., and hematite iron 
at 433, 9d. buyers cash at the close of the market. It is 
concluded to-day that the recent report as to improve- 
ments in the American demand has been greatly exag- 
gerated. After being animated for some days the market 
seems to have taken a turn, The improvement lasted 
over a period of about six weeks, almost continuously, 
during which the price of Scotch iron advanced 1s. 10d. 
per ton, Cleveland 1s. 6d. per ton, and hematite iron also 
1s, 6d. per ton. Most of the transactions at the advancing 

tices were made between members of the trade, but 
atterly the outside public showed a greater disposition tu 
operate, under the impression that there will @ more 
active autumn trade, and encour by the fact of re- 
newal buying orders having lately been received from 
the United States. In a number of instances, also, 
there has been an advance in the price of special brands 
of makers’ iron to the extent of 1s. per ton. There are 
now 83 blast furnaces in actual operation, as the three 
that were blown out some time ago at Langloan Tron 
Works, in consequence of an accident to the blowing 
machinery, have again been got into working order. A 
year ago there were 86 furnaces blowing. t week’s 
shipments of pig iron from all Scotch ports amounted only 
to 3351 tons, as compared with 5384 tons in the preceding 
week, and 5694 tons in the corresponding week of last 
year. They included 670 tons to the United States, 110 
tons to South America, 475 tons to India, 175 tons to 
Australia, &c., 200 tons to Italy, 120 tons to Spain and 
Portugal, smaller quantities to other countries, and 805 
tons coastwise. The stock of pig iron in Messrs, Connal 
and Co.’s public warrant stores yesterday afternoon stood 
at 890,936 tons, compared with 887,175 tons yesterday 
week, thus showing an increase for the week amounting 
to 3761 tons. 

The Coal Trade.—Several private meetings of Lanark- 
shire coalmasters have recently been held in reference to 
the question of the miners’ wages, and the result, of their 
deliberations is announced this afternoon. It is that a 
resolution has been arrived at to give notice to-night that 
a reduction amounting to 74 per cent. will take effect on 
Friday of this week. That represents about 3fd. to 4d. 
per day. This reduction is said to be owing to the dull 
demand for main coal, which is the staple product of the 
leading colliery districts. Good main coal has been bought 
this week as low as 5s, 6d. per ton, and off that price dis- 
count has to be taken. The very best main has been 
bought at 53. 6d. net, a price which, it is said, can yield 
no profit. It is alleged that the amount of the reduction 
is just what would have been taken off the wages if the 
sliding scale had been in operation. Altogether, the coal 
trade as a whole shows but slight indications that the 
worst point has yet been reached as regards both prices 
and demand. 

The Priceof Gas in Scotland.—Owing to the great reduc- 
tion in the price of the secondary or residual products of 
the gas manufacture, together with the dulness of trade, 
by which the consumption of gas has been considerably 
diminished in some communities, the price of that com- 
modity is generally showing no reduction, so far as the 
a | meetings of the gas companies and corporations 
have yet been Feld. Rather more than a year ago it was 
found by the Dundee Gas Commissioners that the revenue 
for the year then just passed showed such a great reduction 
had been made, as compared with the expenditure, as 
almost to warrant an advance of 8d. per 1000 ft. on the 
price. It was then wisely resolved, however, to impose 
an advance of only 4d. per 1000 ft. {rom 3s. 6d. to 3s, 10d.), 
and continue that for two years. The Gas Commissioners 
recently held their annual meeting at which the question 
of “ways and means” was considered, with the result 
that the 4d. of advance was continued for the year 1887-8. 
At Hawich, where trade has been comparatively good for 
many months, the price of gas is likely to be reduced 
this week 24d. per 1000ft., or down to 3s, 14d.. When 
the Paisley Gas Commissioners come to fix the price 
of gas for the year 1887-8 it is probable that they 
will reduce it from 3s. 2d. (the present price) 


to 

2s, lid. per 1000 ft. It is just possible that the 
price in Glasgow may also be reduced from the level at 
s been sold during the past year—namely, 3s, 


which it has 





per 1000 ft. Paisley gas consumers have to pay a charge for 
meter hire, but there is no such charge in G: w. It may 
incidentally be mentioned that ‘the consumption of gas in 
w during the past year was fully. 150,000,000 cubic 
feet in excess of that of the previous year. A large pro- 
portion of that increase is understood to be owing to the 
great demand for gas for cooking and heating stoves, &c., 
and for gas engines. 

The Condition of Eyemouth Harbour.—The fishermen of 
Eyemouth are becoming more and more dissatisfied with 
the condtion of the harbour there. Nearly two years-ago 
a new and extensive harbour, which cost 25,000/., was 
~ me am When the scheme was embarked upon it was with 
the intention of providing a harbour into which boats could 
be run at all heights of the tide. An excellent harbour 
was made, but before it was entirely completed the money, 
which had been lent by the Public Works Loans Commis- 
sioners, became exha' , and the was left in the 
same condition as formerly. The fishermen admit that 
the harbour is a first-rate one, but complain bitterly that, 
after having been saddled with this heavy debt and land- 
ing dues, which they did not formerly pay, they are no 
better off than before. They cannot enter the harbour 
three hours before or after high water, thus losing time 
and the market, Several weeks ago a Fishermen’s 
ciation was formed for the purpose of redressing their 

rievances, of which they consider this one of the harbour 

r the most pressing. 

Depressed Condition of the Scotch Mineral Oil Trade.— 
The remarkably depressed condition which has in course 
of time come over the mineral oil trade of Scotland, 
and which has now become very acute, has led to various 
schemes being proposed with the view of meeting the 
demands of the shareholders. One of them has been to 
get the companies to enter into a sort of syndicate and 
make their individual interests common to the whole, and 
avoiding competition, in the hope that em may im- 
Eee That seeme to have completely fallen through. 

carcely any scheme has yet been proposed that has not 
been objected to by at least one of the companies. 
Another plan is to reduce the make by 25 per cent., and 
on most hands that is regarded as being a feasible one, 
and within the possibilities of accomplishment; but it 
may also fall through. 


Completion of the Harbour Improvements at Fraserburgh. 
—The work of removing the unexcavated portion of the 
Government Harbour at Fraserburgh, which~ was in 
progress for a number of months, has now been 
completed, and the coffer-cdam has been removed, 
and shipping admitted to the inner basin. The 
work has cost about 6200/., and it has been carried 
out under the superintendence of Mr. Buchan in a way 
that reflects the highest credit upon his engineering 
abilities. The work now completed exhausts the extensive 
scheme of harbour improvements inaugurated by the late 
Sir Alexander Anderson twelve years ago, which on the 


‘whole has cost a sum well-nigh 150.0007 With the last 


improvement so satisfactorily completed, facilities for the 
shipping trade being ed on in the most expeditious 
way are now within the command of all, and on the whole 
the inhabitants may now claim for Fraserburgh Harbour 
@ position second to none on the east coast of Scotland, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

John Brown and Co., Limited.—The annual eral 
meeting of the shareholders in this company was held on 
Saturday last; Mr. J. D. Ellis presided. The dividend 
recommended was equal to 6l. 13s. 4d. per cent. The 
balance-sheet showed a profit on the year of 86,000/., as 
against 73,000/. in the previous year. ec an in 
moving the adoption of t —— , said the large hydraulic 

ress for the manufacture of heavy forgings, guns, cranks, 

c., was brought into use on the previous day with very 
satisfactory results, Mr. H. D. Pochin (director) re- 
marked that certain of their extensions were necessitated 
by the notable changes in the course of trade, and 
said that, owing to geographical considerations, the 
manufacture of steel rails had been completely lost to 
them, and that the trade in steel ship-plates was, to a 
large extent, following. In view of such facts, they were 
obliged to seek for profitable openings for the extension 
of their business in other directions, and he believed that 
in the course on which be were embarking the share- 
holders would find a valuable source of profit. There was 
a likelihood of large requirements on the part of the 
Government for guns, and the Royal Commission which 
was now inquiring into the subject had visited the Atlas 
Works, and had, he understood, formed the impression 
that there were no works in the country better prepared 
for the trade that was likely to come in this Sieeotion 
than those of Messrs. John Brown and Co. The report 
was unanimously adopted, and the retiring directors were 
re-elected. 

Further Safety Lamp Ezperiments..—On Saturday, a 
second series of tests of safety lamps were conducted at 
the Neepsend Gas Works, Sheffield. A large number of 
lamps were experimented on. Many were compelled to 
leave before the tests were concluded, but the feeling 
ele those who remained was pretty unanimous in 
~ ing to the Clifford lamp the premier honours of the 

lay. 

Trade of South Yorkshire.—Business throughout the 
district has been completely upset by the recent holiday 
making, and the manufactories are only just getting into 
business trim. If anything, the steel trade appears 
to be a little more active, but there is no pressure of work 
in any department. Orders are principally confined to 
spring steel and qualities used on railway work, Aus- 
tralian buyers are stil] taking large quantities of plates, 





sheets, and tool steels, the result being that several 
Sheffield firms are exceedingly busy. Continental orders 
are falling off ; but the American trade taken all round 
is fairly encouraging. Those engaged in the engineering 
trade, both masters and men, are prea J with great 
interest the result of the moc struggle at Bolton. 
The effect on the trade, whichever is successful, will be 
very great. There are no market movements of im- 
portance observable. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEesBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was 
only a thin attendance on Change, and very little busi- 
ness was transacted. The reports of the decline in prices 
at Glasgow induced buyers to hold off, and, consequently, 
ay little iron changed hands. The fall in prices of 
makers’ iron, a8 compared with last week, is, however, 
only about 13d. pe ton; but warrants in which specula- 
tion is mostly done, have fallen fully 6d. per ton, and 
buyers refuse to take them even at the present rate. 
No. 3 Cleveland pig can now be purchased from merchants 
at 34s, 6d., and warrants from 34s, 6d. to 34s, 74d. 
nominal ; makers stick out for 35s., and as they are not 
badly off for orders, they ” they are for the present in- 
dependent of the market. The shipments from the Tees 
are improving, but they still fall short of those of last 
month, and also of those of April. It is not expected, 
however, that they will be much below those of May, and 
stocks are not likely to show any increase. There isa 
good demand for finished iron, and last week’s prices are 
maintained. Several of the works, however, remain 
closed, without any early prospect of their being reopened. 

The Cleveland Miners'and their Wages.—This (Wednes- 
day) afternoon a meeting of the Cleveland ironstone 
mineowners and the representatives of the miners was 
held at the offices of the mineowners, at Middlesbrough, 
for the pu of considering what steps should be taken 
with regard to the wages question, as the sliding scale is 
about toterminate. It was understood that the price of 
iron should be ascertained for the past three months, and 
that wages should be regula thereby over the three 
months ending September 30 next, in the same way as if 
the scale had continued in existence. The arrangements 
under the sliding scale terminate to-morrow (Thursday). 
During the three months fresh negotiations will be entered 
upon. 

The Steel Trade. —The steel trade throughout the north 
of England continues brisk, and prices are ner ils 
are quoted 4I. 2s. 6d. per ton and plates 6/. 2s. 6d., lees 24 
per cent. at works, 

Engineering and mp ad these industries 
are still fairly well employed and prospects are brighter. 
On the Tyne, Wear, and Tees there have been several fine 
vessels launched, and there are many more in course 
of construction, 


The Coal and Coke Trade,—The fuel trade is steady, and 
prices are unaltered. 











NOTES FROM THE SOUTH-WEST. 

Cardiff.—Last week’s shipments of coal amounted to 
nearly 150,000 tons, and the exports this week are ex- 
pected to be nearly as large, as 13 steamers, with an aggre- 
gate carrying — of 60,000 tons, have been lying at 
one time in the th basin awaiting coal cargoes. Prices 
for steam coal have hardened at Cardiff, the best qualities 
being in good demand at 9s. to 9s. 6d. and 10s. per ton, 
Shipments of manufactured iron have not been large, 
and prices have experienced no improvement. 


Shipping in the Bristol Channel.—The entrances and 
clearances of shipping at Cardiff last year amounted to 
6,568,736 tons. The corresponding entrances and clear- 
ances at Newport were 2,164,462 tons ; and at Swansea, 
1,267,816 tons. 


Ebbw Vale Steel, Coal, and Iron Company (Limited).— 
The report of the directors of this company states that 
the profit for the year ended March last, including 
10,3411. brought forward, was 37,654/. Froin this have to 
be deducted expenses of head offices and legal expenses, 
8959/., and interest on debentures and fully paid-up shares, 
25,333/., oaving S balance of 33601. to be carried forward 
to next year. @ open accounts due by the company, 
including the balances due to the bankers and sundry 
creditors, amount to 141,617/., against 178,637/. in March, 
1886 ; this result has been attained by a reduction of stocks 
from 165,8387, to 121,083. The depression in trade and 
consequent absence of profit, coupled with the fulfilment 
of the obligations to the trustees for the debenture _hol- 
ders, has necessarily reduced the working capital of the 
company. To partially meet this the directors issued 
14, of debentures during the year, and unless trade 
improves and profits be made, it will be necessary to 
take steps to increase such working capital. The amount 
due on mortgages, debentures, and loans is 412,7000. 


Third-Class on the Great Western Railway.—The direc- 
tors of the Great Western Railway have decided to run new 
fast up-and-down trains between Plymouth and London 
carrying third-class passengers. The down train is to leave 
Paddington at 1 p.m., arriving at Bristol at 3.44, and Ply 
mouth at 7.30. @ up-train is to leave Plymouth at 12 
noon, arriving at Bristol at 3.42, and Paddington at 6.30. 
Each train, it will be seen, is timed to run the entire dis- 
tance in six hours and a half, which is considerably faster 
than any existing third-class train on the western portion 
of the Great Western system. 


The ‘* Jumna.”—The Jumna is said to have broken 
down some twenty times, and her engines are so com- 
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pletely worn out that it is reported that as soon as she is 

id off she will be dismantled and sent to Hull to be 

tted with new engines and to be generally repaired by 
Earle’s Shipbuilding Company (Limited). 

A Floating Dock for Cardiff.—A floating dock which 
has been for some time under construction for the Dum- 
fries Dry Dock, Shipbuilding, and Engineering Company, 
was launched on Friday from the yard of Messrs. Clark 
and Standfield, of Grays, Essex, and was at once taken in 
tow for Cardiff. The dock is furnished with the newest 
appliances for curtailing the cost and time of docking, 
and a steamer of 2500 tons deadweight can be lifted com- 
pletely out of water in three-quarters of an hour. The 
dock will be moored on the West Mud after its arrival at 
Cardiff, until its permanent berth is ready for it. 

Pembroke Dockyard.—Lord G. Hamilton writes to 
Colonel Sanrin: ‘*I am glad to be able to answer at once 
the question that you put to me, viz., whether it was the 
intention of the present Administration to abolish Pem- 
broke as a building yard, We have no such intention, 
for we appreciate the advantages of position of Pembroke 
as a yard, and the excellent work it has done in the past. 
The establishments have, however, been allowed to run 
up in excess of the work to be done, and this excess of 
numbers, combined with the cessation of the building of 
ironclads, compels us to make considerable reductions. 

hese reductions will be carried out with as much consi- 
deration as possible, and with the view of permanently 
retaining and using Pembroke as a building yard.” 


Attempted Sale of a Colliery.—On Thursday, Mr. Gra- 
ham, of the firm of Graham, Son, and Hitchcox, New- 
port, offered for sale, by order of the Court of Chancery, 
the Naval Steam Coal Colliery, situated at Ystradyfodwg 
and Llantrisant, near Porth. Mr. Cuthbert bid 10,000/, 
for the property, but that amount was below the reserve 
price. No further offer was made, and the property re- 
mains unsold. 








MISCELLANEA. 
Tur Emperor of Russia has decided that the “‘ Through 
Siberian Railway” to Viadivostock shall be commenced, 


The Adelaide Jubilee Exhibition was opened on the 
21st June. 


The committee appointed to inquire into the creation 
of preference stock in connection with the Manchester 
Ship Canal has found the preamble proved. 


The Select Committee on the Stanneries Act Sarge 
Amendment Bill sat last week and took evidence o 
a Herbert Fisher, the vice-warden of the Stanneries 
Jourt. 


An International Railway Congress, composed of about 
100 members, is sitting at Berne to consider questions 
relative to the assimilation of the technical working of 
railways. 

The increase in the orders for iron and steel from the 
United States and Canada, continues. Three furnaces 
have been relighted in Scotland, so that there are now 8&3 
blowing, against 86 a year ago. 

As a heavy train was descending the incline at Peats- 
ferry, on the railway between the Hawkesbury river and 
Sydney, the brakes failed to act, and the train dashed 
into a siding. Coming into contact with the end of the 
siding the train was almost completely wrecked. 


Some extended experiments with three Maxim guns, 


last seventeen years, amongst navy guns exceeding 
64-pounders in size, there were 1715 cases in which they 
were pronounced serviceable, in 1139 cases minor re 
were required, 347 new A tubes had to be provided, in 
ten cases new cups, in five new muzzle ends, in one the 
trunnion arm was broken, in four new hoops, coils, or B 
tubes were required, and fourteen were pronounced un- 
serviceable, 


The off-shore floating dock, built by Messrs. Clark and 
Standfield for the Dumfries Dry Doex, Shipbuilding, and 
Engineering Company, Limited, of Cardiff, left the 
builder’s basin at Grays, near Tilbury, on June 24, in 
charge of two of Messrs. Watkins’ powerful tugs. The 
dock arrived at Cardiff about eight p.m. on the 28th, 
having worened ot —— « about aed now at an 
average of about 54 miles per hour. otogra: were 
taken of the dock on leaving the basin, from one of which 
we shall shortly publish an engraving. 


On the occasion of the Jubilee Ball at the Guildhall 
on the 28th ult., the temporary crush room in the Guild- 
hall Courtyard was lit throughout by Messrs. Woodhouse 
and Rawson, with about eighty incandescent lamps of 
ten and twenty candle-power. These were all fitted with 
elegant shades suspended with silk cord from the roof, 
the colours being chosen to harmonise with the character 
of the decorations. The E.P.S, accumulators were used 
to supply the current. 


The scheme of the Corporation of the City of London 
to obtain independent water supplies in the City, which 
has been discussed for a considerable period, has at 
length taken practical form. Some weeks since the Com- 
missioners of City Sewers invited tenders for sinking an 
Artesian well into the chalk at the Artisans’ Dwellings, 
close to Bishopsgate-street, E.C. All the most pro- 
minent firms in this branch of engineering competed, and 
at a meeting of the Commissioners the Streets Committee 
reported that the tender of Messrs. Z. Hills and Co., of 
ae | Works, 136, Old-street, London, should he ac- 
cep! The works will forthwith be commenced. 


The whole of the electric lighting throughout the Man- 
chester Jubilee Exhibition has been completed by means 
of wires and cables supplied by Messrs. W. T. Glover 
and Co. The arc lighting throughout the buildings and 

unds, comprising over 500 Brush arc lights, the largest 
installation of its kind in this country, has been wired 
throughout by their cables ; and the wire and cables used 
for the incandescent lighting of the Fine Art Galleries 
and of the other sections been furnished through- 
out by their wires and cables. The length of the ca 
used for connecting the dynamos with these several 
sections is over nine miles, whilst the total weight of 
copper employed for the conductors exceeds ten tons. 


A Blue-book has been issued containing a return of | las 


balance-sheets of the cost of manufactures at the home 
dockyards and victualling yards for the year 1885-86. The 
general abstract of the net cost of conversion of timber 
and the net cost of manufactures which returned to stock, 
shows a total expenditure of 552,535/., of which 175,1887. 
is set down to Chatham, 39,318/. to Sheerness, 125,051/. to 
Portsmouth, 207,968/. to Devonport, and 50101. to Pem- 
broke. The principal articles manufactured at the three 
home victualling yards, Deptford, Gosport, and Plymouth, 
are flour, biscuits, oatmeal, chocolate, and casks. The 
cost of production amounted respectively to 76,437/., 
14,3762., and 8395/., making for the three yards a total of 


purchased by the Government, have just taken place at | 99,2087. 


Portsmouth. Officers and sailors fi the guns with 
complete success, the volley firing at six targets being re- 
markable, 


It is understood that the Manchester Ship Canal Com- 
pany have contracted with Mr, T, A, Walker to complete 
the canal for a sum which is 561,000/. less than the Parlia- 
mentary estimates, Mr, Walker will also take, if required 
to do so, half a million inordinary 102. shares as part pay- 
ment, 


The gross rece of the twenty-two principal railways 
in the United Kingdom for the week ended June 19, 
amounted, on 15,426 miles, to 1,226,879/., and for the 
corresponding period of 1886, on 15,306{ miles, to 
1,318,772/., an increase of 1193 miles, or 0.7 per cent., 
and a decrease of 91,893/., or 6.9 per cent., comparison 
being made with Whit week. 


A Blue-book has been issued containing the annual 
statement of the navigation and shipping of the United 
Kingdom for the year 1886, Information is contained as 
to the trade of the United Kingdom with the colonies and 
foreign countries, and the number, tonnage, and na- 
tionality of steamers and sailing vessels that entered or 
left the ports of the United Kingdom. 


The Bolton employers, backed by the Ironmasters’ 
Association, are spending the 25,000/. granted by the 
executive in importing non-unionist men to take the aed 
of those on strike, and in five works affected beds have 
been fitted for the reception of such men, and every 
convenience made for housing and feeding them. One 
night this week nearly 100 men arrived at one manufactory 
from a distance, 


A Parliamentary paper has been issued containing a 
return of all guns of 64 lb. calibre and over, supplied to 
the Navy between the years 1870 and 1886 inclusive ; of 
the price of each gun when issued, and the condition of 
each gun when returned. The paper also gives the total 
number of guns of each calibre already on rd ship at 
the end of 1869, at which time there were in all 1432 guns 
of various calibre on board ship, and from that date to the 
end of last year 1655 were added. 


According to a recent return, it appears that during the 





The following Table shows the growth of the three 
principal cities in the United States : 








Year. New York. Philadelphia. Chicago. 
1830 . 238,000 188,800 45 
1840 os 398,500 261,500 4,400 
1850 ee 766,700 432,300 ‘ 
1860 re 1,332,700 q 122,700 
1870 “se 1,760,100 706,800 321,500 
1880 es 2,303,600 $94,900 572,600 














It should be added that the inhabitants of Brooklyn, 
Jersey City, and Hoboken, are included in the above 
totals for New York, while the ior a | between Hyde 
Park and Evanston is included as part of Chicago. 


The Select Committee of the House of Commons ap- 
pointed to reconsider the plans and Ly eoage for an Ad- 
miralty and War Office have published their report. The 
Committee state that by making additions to present 
Admiralty all requirements may be provided for ; that 
this work can done at a moderate cost, and may be 
completed within two or three years; that a very large 
reduction of expense for building would thus be secured, 
and te this must be added, as against the cost of erecting 
a new War Office, the value, estimated at 266,000/., of the 
new portions of the Spring Gardens site which would be pre- 
served after providing for the “a additions to the 
Admiralty and for the opening of the Mall into Charing- 
cross. The Committee recommend that the entire official 
staff of the Admiralty and War Office respectively should 
each, as soon as ible, be placed under one roof ; and 
that the two buildings cneakd be situated at no great 
distance from each other. 


A Parliamentary is published containing the 
report of the H. araneker of Xamiral surveys for the 
year 1886, ‘Twelve vessels—of which 5 wars of 
the Royal Navy—were engaged at home or d 
the year, and the officers employed were 81, the men 659, 
Only two vessels were employed at hoi Her Majesty’s 
ship Triton on the east, and the steamer Knight Errant on 





the west coast of England. The Triton was chiefly en- 
in re-sounding the bed of the Thames at Gravesend 
h, and in examining the Would fronting the shore 
between Winterton and Cromer. The Knight Errant 
was engaged in the Bristol Channel and Carnarvon Bay. 
The River St. pe y" parts of Africa and Spain, of 
the coasts of China and India, and Australia and other 
large islands situated in the Southern Pacific, were also 
y surveyed. In the course of the year, 57 new plates 
of charts and plans have been engraved and published, 
and nearly 33,000 corrections and additions have been 
made by the engraver or the draughtsman. The number 
of charts printed by the department was 235,166, and 
13 volumes of sailing directions and other hydrographical 
works have been published. 


The Canadian Pacific Railway Company furnish the 
= dates and facts about their route from Japan to 
England : “ The Abyssinia left Yokohama on May 30and 
reached Vancouver on June 13. Her passengers reached 
Montreal on June 20, ‘They were detained a day and a 
half in New York waiting for the departure of the City 
of Rome, which is due in Liverpool on Thursday next, 
June 30, or less than 32 days from Yokohama. A few 
chests of tea, as evidence of what can be done; are coming 
by the City of Rome. Were the Canadian Pacific Rail- 
way Company’s steamers on the Pacific a day and a half 
at least w be saved on that ocean. At least one day 
can be saved over the time at present allowed for the 
transcontinental run; and the New Canadian Atlantic 
service will, it is hoped, work in with the Pacific service 
so as to avoid delays. It is calculated that the time 
between Japan and England will be less than 30 days for 
mails, passengers, and light freight. Under the new P. 
and O. contract, which provides for accelerated speed, the 
mail time from Japan, vié Brindisi, will be 44 days. For 
Pee 6 and freight, vid Gibraltar, the time will be 

days.” 

The following figures, relating to the imports of iron 
and steel manufactures into Canada, are of interest at the 
present juncture :—In machinery, such as sewing machines 
and locomotives, Se! average of imports from 
Great Britain from 1877 to 1886 has been 19 ., but the 
value for last year was only 11,895/, The United States 
in the same period have sent an annual average value of 
137,699/., beginning in 1877 with 79,515/. In hardware 
and cutlery British imports have avecaged 192,392/. yearly, 
the amount last year being 182,860, “The yearly average 
from the United States has been 368,184/., beginning with 
218,197/. in 1877. In general machinery Great Britain 
has sent to Canada an annual average value of 65,7471., 
last year’s figures, however, being only 27,924/. The 
imports from the United States in 1877 were 101,940/., 
while their annual average value for the ten years has 
been 201,801/. In castings and forgings the annual average 
value of imports from Great Britain has been 50,955/., 
t year’s figures being 44,1737. The United States 
began with 9863/. in 1877, while their yearly average is 
now 50,955. In steel rails, which are still admitted free, 
Great Britain has sent to Canada, in the last ten years, 
including rail fastenings, a yearly average value of 
445,415/., against an annual average value of 73,965/. from 
the United States for the same period. 


The First Lord of the Admiralty has made a definite 
statement in the House of Commons respecting the vexed 
question of the draught of the Impérieuse. His lordship 
stated that it was decided that greater efficiency for fight- 
ing and d pare service would be secured by removing the 
sails and substituting fighting tops. The result of these 
and other changes has been a reduction in weight carried 
of about 100 tons. In the interval between the commence- 
ment and completion of this vessel 415 extra tons weight 
were added to her as follows, viz.: Machinery, 106, sub- 
stitution of ordinary type for locomotive type boilers; in- 
crease of armament, 135 ; complement, 30; increased weight 
of hull, 130—total, 415. In the design the belt was to be 
3 ft. 3 in. above the level of the water. This extra weight 
alluded to has increased the draught by 114 in. and re- 
duced the height of the belt to 2ft. 3hin. The coal 
bunkers have a capacity of 1130 tons in the design. The 
normal coal supply was fixed at 400 tons. The present 
Board of Admiralty considered this insufficient, and 
placed it at 900 tons. This supply gives the vessel a 
combination of speed and coal endurance in excess of any 
war vessel of similar tonnage afloat, but immerses the belt 
19 in. more, Adding together the gain from removal of 
sails and the logs from increase of coal and other weights, 
the helt is only 13 in. above water instead of 3 ft. 3 in., 
her extra immersion being 2 ft.1 in. With this extra 
immersion, the barbette guns are 19 ft. and the broadside 
guns 10 ft. above water. The vessel was most favourably 
reported upon by Captain Fane, who commanded her 
during the experimental cruise. The stability of the 
vessel is in no way affected by the extra weights. 





GERMAN ROLLING MILLs.—The production effected by the 
rolling mills of the Westphalian and Rhenish districts in 
April was 25,712 tons, e corresponding production in 

rch was 31,426 tons. The deliveries in April were 
26,505 tons ; in March, 32,619 tons, 





TUNNELLING THE Rockizs.—In a project for tunnelling 
the Rocky Mountains, the point proposed to be tunnelled is 
under Gray’s Peak, which rises 14,441 ft. above the level 
of thesea. At 4441 ft. below the peak, by tunnelling from 
east to west for 25,000 ft. direct, communications would be 
opened between the valleys of the Atlantic ae = and 

ose of the Pacific side. This would shorten the distance 
between Denver, Colorado, and Salt Lake City, Utah, 
and, consequently, the distance between the Missouri 
and San Francisco, by nearly 300 miles, 
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SHEARING MACHINE 


OONSTRUCTED BY MESSRS, SCHULTZ AND GOEBEL, ENGINEERS, VIENNA. 
(For Description, see Page 12.) 
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NEWCASTLE EXHIBITION. 


CONSTRUCTED BY SIR W. G ARMSTRONG, MITCHELL, AND CO., LIMITED, ELSWICK. 


HYDRO-PNEUMATIC DISAPPEARING GUN CARRIAGES AT THE 


(For Notice, see Page 13.) 
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AGENTS FOR “ENGINEERING.” 


Beri: Messrs, A. Asher and Co,, 5, Unter den Linden, 
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LAPSED PATENTS. 

Amone the responsible duties of a patent agent 
is that of reminding his clients of the stamp duties 
on their patents as they become due. Some time 
before each payment should be made, he sends a 
form setting forth the amount required and asking 














for a cheque to cover that and a small fee to recoup 
him for the trouble involved in watching over his 
client’s interest and in transacting the business. If 
no answer be received, some agents, knowing by 
experience the careless habits of inventors, will 
send a second and third notice, the last being posted 
only two or three days before the money is actually 
required, so that even the most procrastinating man 
may be stirred into action. But in spite of all this 
trouble many valuable patents are allowed to lapse 
by the neglect of their owners. When the matter 
at stake is great and a good reason for the neglect 
can be framed, steps are sometimes taken to revive 
the patent by means of a private Act of Parliament, 
and since the year 1849 aioe such Acts have 
been passed» How many Bills have been presented 
and thrown out we do not know, but probably a 
good many, for all those that passed seem to have 
good excuses to offer ; there had been delay in the 
post, or the patentee had been incapacitated by 
illness; or the agent had misapplied the money 
intrusted to him, or the patent had been assigned 
toa second party who had no knowledge of the 
obligations it involved. Some such reason appears 
in nearly every case in which a patent has been re- 
vived, although in a few nothing but inadvertence 
was alleged. During the last year or two which 
preceded the Patent Act of 1883, private Bills appear 
to have passed more easily owing to the belief that 
this method of relief would be abolished by the new 
Act, and that, therefore, there was no danger of 
establishing a dangerous precedent. This concep- 
tion has not been realised, for although the 50, 
and 1001. payments on existing patents were 
rendered easier by the substitution therefore of 
annual instalments, and the Comptroller has been 
empowered to grant three months’ grace, yet in the 
present session of Parliament three Bills have been 
presented by owners of patents who have not only 
missed the legal dates of payment, but who have 
also outstayed the discretion of the Comptroller. 
The three patents which have come before Parlia- 
ment are (1) Gilbert and Sinclair’s, dated October 
11, 1881 ; (2) Potter’s, dated June 22; 1882; and 
(3) Skrivanow’s, dated September 19, 1882. In 
the first case the statement in explanation of the 
facts laid before the Select Committee of the House 
of Lords before whom the Bill came, showed that 
the patent had been assigned to the Railway and 
Electric Appliances Company, in consideration of 
250/., and of a royalty of one halfpenny per article 
(an improved fastener for securing the coverings of 
railway and other wagons) made or sold. There 
were further provisions in case the company should 
grant licenses to third parties. When the Brat pay- 
ment of 10/. became due the agents who acted for 
the patentees notified the assignees of the fact, but 
in the following year (1886) they omitted to give 
such notice, and the omission was not discovered 
by the company until the llth of January in the 
present year, or more than three months after the 
payment became due. The money was offered, 
but the Comptroller had not the power to accept it, 
so the assignees went to Parliament, setting forth 
that they had expended considerable sums on the 
invention, and that they would not only lose that 
money by the lapse of the patent, but would more- 
over be rendered liable to a claim for damages by 
the patentees, and they might also be held liable to 
refund to other companies the whole, or a portion 
of the moneys paid by such companies for licenses 
to use the said invention. This plea failed to move 
the hearts of the Committee, and they reported that 
the Bill ought not to be allowed to proceed. 
Omitting for the moment Potter’s case, we will 
describe that of Skrivanow’s, as it met the same 
fate as Gilbert and Sinclair’s, although a much 
better excuse was offered, and the rejection involved 
still greater hardship. The original patentee, a 
resident in Paris, had died, and his brother took 
out English letters of administration to his estate. 
By an agreement, dated January 20, 1886, he 
agreed to assign the patent to Mr. Benjamin 
Nicholson, of London, but owing to the fact that 
Mr. Nicholson was at the time in negotiation for 
the sale of his interest to a company formed for the 
purpose of developing and exploiting the patent, 
no legal assignment was taken. On September 19, 
1886, a payment of 10/. became due on the patent, 
and twice before that date the patent agent who 
acted in obtaining the original grant of the patent, 
gave notice to Mr, P. G. Skrivanow, the executor, 
of the fact. The latter, however, seems to have 
considered it no affair of his; for the reason, it is 
assumed, that having agreed to assign the patent 





to Mr. Nicholson, he had no further interest in it. 
The patent agent was not aware that Mr. Nicholson 
was connected with the matter, and of course gave 
him no notice. Hence the patent lapsed, and the 
default was not discovered until on January 6, 
1887, it came to light in connection with some pro- 
ceedings with regard to the assignment. r. 
Nicholson has spent 20001. in perfecting the 
miners’ lamps to which the invention is applied, and 
further, is under an absolute obligation, notwith- 
standing ,the lapse of the patent, to pay Philip 
Skrivanow the further sum of 20001. in cash, in 
addition to 10,000/. in shares in any company 
which may be formed for the purpose of working 
the patent. In this case, also, the Committee 
reported that the Bill ought not to be allowed to 
proceed. 

As regards Potter’s patent, the last of the three 
under consideration, the plea of ill-health was 
raised on behalf of the assignee and was allowed to 
prevail. Richard Potter, the inventor, was a 
bricklayer without means and with little education. 
He devised an improvement in glass furnaces and 
showed it to his employer Mr. Dan Rylands, of 
Barnsley. The latter was so pleased with it that 
he found the money for taking out the patent, and 
eventually undertook to purchase it for 5501. The 
building of two furnaces was commenced, but the 
cost proved far greater than was expected. This 
led Mr. Rylands’ partner to withdraw from the 
firm, the separation involving a long litigation, and 
it also necessitated financial assistance being ob- 
tained from the bank, the assignment of the patent 
being lodged as security. The work and worry 
appears to have seriously affected Mr. Rylands’ 
health for a time ; his sight was subject to attacks 
of dimness and his memory became unreliable. 

The Committee of the House of Lords went most 
minutely into the evidence offered on this point, 
examining Mrs. Rylands, and several clerks from 
the petitioner’s works, and it was fully proved that 
at the time the patent payment came due, Mr. 
Rylands was practically incapacitated for business 
by ill-health, although he still continued to attend 
to itin a spasmodic fashion, instead of following the 
advice of his physician and going away. All his 
letters were delivered to his house, and were opened 
by himself with some assistance from his wife. 
Among these was a notice from the patent agent 
requesting a cheque to pay the approaching stamp 
duty. This letter was duly sent and must have 
been received, but there is no trace of its arrival. 
Some four months later, however, it turned up 
promiscuously, as Mrs. Gamp would say, in the 
office, and curiously enough, it was found in the 
desk of the clerk who attended to the patents, 
much to his surprise, as he could offer no explana- 
tion as to how it got there. It will naturally be 
asked how it was the patent clerk did not remind 
his employer that a payment was becoming due, 
and the explanation only furnishes another example 
of curious combinations of unlikely circumstances 
which sometimes occur. This clerk had been about 
two years in the office, and had compiled a list of 
the patents with their dates, obtaining his informa- 
tion from the letters patent which were kept in 
the safe. But Potter’s patent was at the bank, and 
hence he had no knowledge of its existence, until 
he saw in the Commissioners’ Journal that a 
patent for a glass furnace, granted to Richard 
Potter, had lapsed ; as there was a Richard Potter 
employed on the premises, this led him to make in- 
quiries and revealed the mistake which had been 
made. 

After a long and searching inquiry the Committee 
reported that the Bill concerning Potter’s patent 
should be allowed to proceed, and if the Commons 
take the same view the patent will be saved. At 
the same time the Committee set forth the general 
principles according to which, in their opinion, 
such cases should be dealt with. They find that 
relief should not be granted if (1) application 
might have been made to the Comptroller-General 
of Patents within the three months specified by the 
Act and was not so made ; (2) if such application 
had been made and refused ; (3) if the excuse for 
non-payment fall short of serious illness or some 
such cause from which the patentee ought not to be 
held responsible, and which sufficiently accounts 
for the default, otherwise than by neglect, inad- 
vertence, or mistake. The Committee were further 
of opinion that the persons beneficially interested 
in any patent ought to be held responsible for any 
neglect or default on the part of the registered 
patentee, or of any servant or agent employed 
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by him or them to make the required pay- 
ments. They also recommend saving clauses to 
be inserted in any Bill for the restoration of a 
patent, to protect persons who, relying on the 
publication by the Commissioners of the fact of the 
patent becoming void, have performed acts render- 
ing them liable to an action for infringement. Any 
machine or plant which has been erected between 
the voidance of the patent and the passing of the 
Act may still be used, and if time, money, or labour 
has been expended on the subject matter of the 
atent in the bond fide belief that such patent had 
ot void, the person making such outlay may 
apply to the Board of Trade to assess the damage 
done to him by the restoration of the patent, and 
unless the sum awarded be paid on the stated day 
the patent shall lapse in spite of the Act. 

This report shows that the Legislature is very 
indisposed to favour the resuscitation of patents by 
means of private Bills. And very rightly too, for 
it is only the wealthy that can afford the expenses 
of going to Parliament, while they are the very 
people who can command skilled assistance to guard 
their interests. The poor inventor, who has to act 
as his own patent agent, draughtsman, mechanic, 
and book-keeper, may easily forget the recurring 
date of payment, but if he does an Act of Parlia- 
ment is as impossible of attainment to him as is 
usually the fortune which, like a will-o’-the-wisp, 
ever keeps beyond his reach. The law provides 
three months’ grace to all who can adduce 
a decent excuse for their delay, and has given 
the Comptroller power to deal with each case 
as it arises. As the law stands the Committee 
could scarcely have come to any other con- 
clusion as regards the cases before them, but the 
hardship involved raises the doubt whether the 
law might not be improved. The possibility of a 
date being forgotten is quite acknowledged by the 
provision of grace, but the time allowed does not 
seem to bear any relation to the subject. If the 
difficulty occur by delay in the post, by the care- 
lessness of an errand boy, by the mislaying of a 
diary, or by a temporary lapse of memory, it is 
prere that ten days would see it put right again. 

ut if the fact that the payment has to be made is 
unknown to the holder of the patent, or if it escapes 
his memory entirely, what likelihood is there that it 
will be put before him during the following three 
months? After the day has passed the probability 
of it being remembered grows rapidly less, and it 
is not until a year has nearly elapsed that the 
annual due again attains prominence. Then circum- 
stances conspire to remind the patentee of his 
obligation, and the probability is that in some way 
or other the'matter will be brought before his notice. 
At the time the Patent Bill was under consideration, 
Mr. Lloyd Wise strongly advocated the extension 
of the grace to twelve months, with the addition of 
a fine so heavy as to prevent the indulgence being 
misused, and if the principle of condoning forget- 
fulness be admitted, this would seem to be the 
proper plan tofollow. Of course the interests of the 
general public must not be forgotten. The time of 
grace defers the date at which it is really judicious 
to take advantage of the lapse of a patent, and is 
therefore an invasion of the rights of the community 
for which some indemnity should be offered. At 
present the first payment, after the filing of the 
complete specification, comes four years after the 
date of the patent ; now if this were changed to 
three years the public would be no loser by the 
granting of twelve months’ grace, while patentees 
would secure a boon which, in many cases, would 
be worth thousands of pounds to them. 





THE NEW SWEDISH EXPLOSIVE. 

BE ur is a new explosive which has been disco- 
vered by Mr. Carl Lamm, managing director of the 
Ritebro Explosive Manufactory, Limited, close to 
Stockholm. It consists of nitrate of ammonium 
and dinitrobenzol, which, when ir a melted condi- 
tion (the melting point is 80 deg. to 90 deg. Cel- 
sius), are mixed with saltpetre, forming a com- 
pound of which each molecule explodes. Bellit, 
when pressed warm, has a specific weight of 1.2 to 
1.4, in its granulated state, which, according to the 
experiments already made, seems to be the one best 
suited for military purposes. One litre of bellit 
weighs 800 to 875 grammes. 

Heated in an open vessel bellit loses its con- 
sistency at 90 deg. Celsius, but does not commence 
to separate before a temperature of 200 deg. Cel- 
sius is reached ; at that point evaporation begins 








and increases with a higher temperature, without, 
however, explosion occurring. If the heating is 
sudden, bellit will burn with a sooty flame, 
something like tar, but if the source of the heat 
is removed, the bellit will cease burning and 
assume a caramel-like structure, the ingredients 
being the same as in its original state with the 
exception of a somewhat reduced proportion of salt- 
petre. The explosive appears to absorb little 
moisture from the air after it has been pressed ; if 
this operation be performed in the hot state the 
subsequent increase of weight is only two per 
cent, 

Mr. Werner Crouquist, a great authority on ex- 
plosives, has, on behalf of the Swedish Govern- 
ment, made and superintended a large, number of 
experiments with bellit in order to ascertain its 
various negative and positive qualities, and Pro- 
fessor Cleve, of the Upsala University, has likewise 
experimented with it in various ways. Of the 
numerous experiments we have chosen a few. 

Subjected to the most powerful blow a man is 
capable of inflicting with a steel hammer upon an 
iron plate, bellit certainly becomes heated, but 
neither explodes nor ignites. Two grains of bellit 
in a blank copper cartridge (that of a Remington 
rifle) were placed on an iron plate and subjected to 
the fall of a weight of 290 1b. from a height of 
17 ft. 6 in. without exploding. Layers of bellit of 
.47 in. in thickness on wood or iron have been 
pierced with rifle balls fired ata distance of some 
50 yards, without showing signs of explosion or 
ignition. While boring in cast iron with a steel 

ill, one grain of bellit has been placed in the 
hole, neither explosion nor ignition having resulted, 
although no sort of oil or other lubricator was used. 
A small quantity of bellit was affixed to the pointed 
end of a steel rod and the rod knocked so hard 
against quartz as to produce sparks, yet there was 
no explosion. A good sized piece of bellit was 
placed in an open tin box and covered with gun- 
powder; the latter was ignited, the explosion 
throwing the bellit several yards in the air, but it did 
not explode. In a piece of hard wood a hole was 
made of the size of a penholder ; two grains of bellit 
were pressed hard into the hole and this closed with 
a wooden cork. The wood was thrown into a coke 
fire and consumed, but there was no explosion. 
A compressed bellit cartridge was placed close to a 
rocky wall and some three inches from it a cart- 
ridge of nitrolit (nitro-glycerine, gun-cotton, and 
nitrate of ammonium) ; the latter charge was made 
to explode by a Stubine percussion cap, and after 
the explosion the bellit cartridge was found to 
have been crushed and the powder into which it 
was turned was affixed tothe rock. The bellit had 
consequently not exploded. The list of these ex- 
periments might be considerably increased, but 
sufficient has been said to prove that bellit can 
withstand blows, fire, friction, and vibration with- 
out the slightest risk of explosion. It can be safely 
transported by rail and stored without any danger 
of spontaneous combustion. 

Granulated bellit is caused to fully explode by 
the aid of a small quantity of fulminating mercury, 
even if its cover only consists of thin tin. When 
sarge warm, especially when it isin the form of 

ard cakes, it requires a stronger impulse and a 
stronger cover, which must adhere to the bellit. 

The suitability of bellit as an explosive for 
grenades (when these are provided with a proper 
percussion tube) has been established through a 
series of experiments carried out by officers of the 
Swedish Royal artillery. A series of experiments 
has been made by exploding under water, mines 
loaded with bellit against a dynamometer. The 
average of several explosions give, at a distance of 
17 ft. 6 in., a blow of equal power to that caused 
by a weight of 22 lb. falling from a height of 
39 in. At a reduced distance of 12 ft. 6in. the 
effect was proportionately increased. On compar- 
ing the efficiency of bellit with that of gun-cotton, 
under exactly similar circumstances, the former 
shows a superiority of 10.4 per cent. at a distance of 
17 ft. Gin. and of 15.2 per cent. at a distance of 
12ft. Gin. The firing of 25 millimetre machine gun 
ammunition and steel bullets against mines loaded 
with bellit had not the least effect upon the explo- 
sive, thus proving it to possess a great advantage in 
this respect over other explosives generally used for 
submarine mines. 

It is the opinion of those who have had the best 
opportunities of judging, and whose verdict is of 
acknowledged authority, that bellit bids fair to be- 
come of great importance, that it is equally suit- 








able for mining and mili Pp while it is 
not so liable to be put to an undesirable use as are 
most other powerful explosives. 








DEFEOTS IN THE DESIGNS OF WAR- 
SHIPS. 

No excuse is needed at present for a thorough 
analysis of the fighting ships of this country, 
nor is it inopportune to do so at a time when 
public interest has been so generally aroused by 
charges of alleged inefficiency, 1nd by examples of 
undoubted failures. In undertaking the task of 
such a comparison we have had to look closely 
into the policies which have taken possession of 
foreign naval administrators, and it will be as well 
to draw attention to some of these. 

To begin with the most powerful fleet, we find 
that France shows signs of giving up the building 
of heavy armour-clads, and has raised a cry for 
Alabamas. The hesitation in the building of the 
Brennus and Charles Martell, two first-class ar- 
mour-clads, signifies little more than that the tor- 
pedo scare which caused the stoppage has been dis- 
pelled by our first experiments and confirmed by the 
later ones. Should these ships ever be completed, 
it is hardly probable that more will be laid down. 
France has always tried to outrival us, not in build- 
ing more and stronger vessels of types designed 
here, but by taking the lead in novel designs, and 
it is undoubtedly due to the French that we 
had to build our armour-clads, and it is also from 
them that we have recently copied the barbettes, 
adopted on the ships of the Admiral class. They 
are now going to build fast steamers, and there 
is no doubt that we are going to follow. At one 
time they designed coast armour-clads that would 
just. be able to cross the Channel, bombard a 
town, and return home, and now they intend 
to build cruisers that can steam to America or 
the Cape and back. Unfortunately, when boats are 
designed for quite a special purpose, it is difficult 
and often impossible to beat them in their under- 
takings with boats that are intended for a more 
general service. Thus in order to hunt down these 
cruisers, English ships would not only have to be 
faster, but of greater coal endurance, otherwise 
their armament and protection would have tu be 
inferior. 

This taste for fast cruisers has also taken posses- 
sion of other nations, and we see unimportant 
navies trying to outdo us in the possession of such 
ships. There are three instances in which the pos- 
session of a single superior ship has proved more 
valuable than a fleet, and it is only a wonder that 
these examples have not produced an earlier effect 
in an attempt of other nations to outdo us by 
possessing such a gem. When the superiority of 
armour over wood was shown in the Chesapeak Bay, 
and when subsequently the Monitor’s superior guns 
and armour showed in what direction progress 
should be made, it was but natural that weak naval 
powers should try to get ahead of us, and the 
result is that bee of the smaller nations possess 
one or two armour-clads that were once the 
most formidable engines of war, and are now 
almost useless except against an equally weak 
fleet, It was found that France, but especially 
England, was able, in consequence of superior en- 
gineering resources, to make up for lost time, and 
to far outstrip the rest. This had a very dis- 
couraging effect on what may be called the "hadtle 
building tastes of those days, and is probably 
the reason why no nation, until quite recently, has 
taken to heart the lesson taught by the Alabama, the 
third of the naval heroes. Perhaps it was well known 
that for every foreign Alabama designed in those 
days we could have built half a dozen. More than 
twenty years have now passed since that ship ruined 
the merchant service of the United States, and some 
of the nations who had not tried to compete with 
us before, are suddenly found to be possessed of 
heavily armed cruisers of the swiftest types against 
which we can at present bring neither an armoured 
nor unarmoured ship, and it is due to our negli- 
gence and consequent encouragement extending 
over a period of five or six years, that we 
must now put forth all our strength, not only 
to come up to others, but to surpass them by so 
much that they will clearly see how useless it 
is for them to outdo us in the building line. This 
slowness to meet the emergencies of the day is 
doubtless also the cause why the Italian Govern- 
ment have decided upon and carried out a policy 
which leaves them to-day in possession of a fleet of 
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that although we had enough armour-clads for the 
present, we would have to build not only more but 
more powerful ones if other nations took the lead. 
We should prefer to put it the other way and say that 
as we did not take the lead in the building of the 
most powerful ships, Italy saw her chance, and took 
it from us. And so it will be again; if rumour is 
correct both Italy and Spain are seriously intend- 
ing to build cruisers with engines that can develop 
from 25,000 to 30,000 horse-power and a corre- 
sponding speed. Could our Naval Board, or rather 
our Parliament, be induced to sanction one or two 
still faster and more powerful ships, those plans 
and possibly the French ones too, would be 
dropped at once, As we are not in a position to 
say that these two ships have yet been decided 
upon, it would not be pertinent for us to ask the 
suggestive question: To what use could they be 
put if it is not against our commerce and our 
cruisers ? but with regard to the new Italian fleet 
we can ask a similar one, and the only possible 
answers would be either : Italy fears the ravages of 
the French fleet on her coast towns—but for that 
purpose fast ships scarcely protected by armour are 
not wanted. There is more sense in her fleet if Italy 
aims at, one day, being mistress of the Mediter- 
ranean, but the real aim of her policy is evidently to 
be a first-rate naval power, or as this is not possible 
at present she aims at being a formidable factor 
in any naval combination. Should, for instance, 
France and Russia join hands against us, we would 
be a match for them. If Italy lent us her ten fast 
monsters we would be able to drive them from off 
the sea. But, on the other hand, we would have 
to do our very utmost not to be beaten if they were 
ranged against us. Is it likely, then, that Italy 
would not take advantage of the position which we 
have allowed her to acquire? Should we not have 
to humour her and allow her to take some coveted 
coasts and islands if she remained neutral or joined 
us? This is undoubtedly the case, and although 
we neither wish to discuss politics nor to believe 
that Italy will ever raise her hand against us, we 
must take into account that this is possible, and in 
dealing with the various fleets we shall usually con- 
sider her vessels as our enemies. 

With reference to the Russian fleet, little need be 
said. In the Baltic it is more than a match for the 
German, and as long as the ships remain in shallow 
water, English ones can do little harm any more 
than against those in the Black Sea, which again are 
an overwhelming power as compared with the Turks. 
All other nations are lagging far behind in numbers, 
and though we may have to refer to some solitary 
fast cruisers later on, we shall leave the question 
of speed and attempt to give a clear view of the 
difficulties which surround the elementary but im- 
portant problem of floating men-of-war. 

We do not mean the very elementary question 
of displacement and stability, but the methods 
of construction by which the hull of a vessel 
on which these properties depend are protected 
from injury, or in how far an injury at the 
water-line or below it will tend to capsize or 
sink a ship. The naval battles in which ar- 
moured iron hulls have been sunk have not yet 
been fought. At Lissa some wooden hulls were 
rammed and sunk, but the severe artillery fire on 
the Huascar appears to have done no harm whatever 
to her floating power. There is the case of the 
Iron Duke ramming the Vanguard in the Irish 
Channel. Her sinking was said to have been due to 
some water-tight doors not being closed, and to 
some ventilation holes having been cut in the bulk- 
heads. In another case, that of the Grosse Kurfiirst, 
this excuse is not alleged, and the capsizing of the 
ship points to the theory that it was not for want 
of spare buoyancy but for want of sufficient sta- 
bility that she went down. It will be as well to 
dwell on the lesson she taught, as it has not been 
properly taken to heart by any designers, and as it 
is a case of special importance we shall illustrate it 
by considering one of the modern armour-clads, 
such, for instance, as the Benbow, to have been 
rammed or to have been injured by the explo- 
sion of a torpedo causing the side bunkers for 
one of the stokeholds to fill. If full of coal the 
weight of water would be about 200 tons, while, 
if empty, the water would weigh about 400 tons, 
and would act on a leverage of, say, 25 ft. from the 
centre of the ship. In defending himself against 
Sir E. J. Reed’s attack, Mr. W. H. White, the 
designer of this vessel, stated that if the ends were 








to calculate that, if undamaged, the Benbow has a 
metacentric height of from 7 ft. to 8ft. above the 
centre of gravity, the above quantity of water would 
therefore heel her over about 6 deg. If the ends 
are totally riddled the vessel would turn topsy- 
turvy. With one end entirely or both ends 
partially riddled, she would heel over 50 deg. 
to 60 deg., and though she will then hardly have 
reached her point of vanishing stability, she will be 
in an utterly defenceless position, exposing on one 
side a belt of 15 ft. to 20 ft. of thin ship’s plating to 
the enemy’s fire. Should a bulkhead get damaged 
and two bunkers, &c., fill, we would have another 
case of a Grosse Kurfiirst. These 400 tons of 
water, though not a fleabite in comparison with the 
10,000 tons total displacement, would only cause 
the ship to sink about 1ft., and a further foot of 
immersion would not be too dear a price to pay if 
that would keep her upright. It is true that pro- 
visions are made to flood nearly every compartment 
of modern ships, but it would take so much time that 
before a corresponding one on the other side could be 
filled she would have turned over. Arrangements for 
flooding corresponding compartments should there- 
fore be automatic. e pipes which cannot be 
choked by coal should connect the port and starboard 
bunkers and other spaces. Considerable saving in 
weight and greater convenience in examining the 
double bottom would be gained if neither keel nor 
kelsons were made water-tight, but in their stead 
every alternate deep frame. 

Carrying this consideration further, it is obvious 
that under present arrangements a ship would 
be in a still more awkward position if an engine- 
room or a stokehold were also filled, for except 
by the explosion of a mine torpedo—and its effect 
is fatal—the wings and side bunkers would first 
have to be pierced ; as the ship is certain to turn over 
the central bulkheads should be removed, The 
boilers could with advantage be placed the other 
way about, with their backs tothe ship’s side. This 
would make the stokehold either more roomy and 
allow the bunkers to be placed further away from 
the ship’s side, or, what would perhaps be still more 
advantageous, the bunkers could be placed in the 
centre of the ship over the heads of the stokers, and 
the present bunker bulkhead fitted round the boiler 
fronts. Only those who have seen steamers which 
have had their coals washed about the stokehold 
know the fearful effect they produce. The large 
lumps are heavy enough to break the bunker sides 
and stokehold plates, and the small coal and dust, 
or rather, black slush, is so fine that it chokes up 
every pipe and gets into a corner which is for the 
time being under water, forming a solid mass like 
patent fuel. There is many an engine afloat in which 
the hollows of the bedplate are filled, and ever will 
remain filled, with small coal, and it isno exaggera- 
tion to say that it takes two to four weeks to clear 
out a midship tank into which the bunker coals 
have been washed perhaps in a single night. If, 
therefore, the bunkers can be got out of harm’s 
way it should be done even if it entailed extra 
weight, but especially as such a construction is 
lighter and more convenient. Then instead of 
putting three boilers into one long stokehold, bulk- 
heads could be run from side to side-so that the 
boilers would be placed in pairs facing each other, 
as they must depend upon the particular circum- 
stances of each ship, but we have said enough to 
show the danger to which we consider our vessels 
are exposed from the filling of a side bunker, and 
the direction in which the remedy is to be sought. 
In a subsequent article we shall deal with other 
defects in design. 








THE MESSAGERIES MARITIMES. 

THs great company slightly improved its position 
last year, as compared with 1885, being enabled to 
give its shareholders a dividend for 1886 at the rate 
of 6 per cent. per annum, or 1 per cent. more than 
the distribution made in the preceding twelve 
months. The fleet of the company comprised at 
the close of last year 58 steamers, of an aggregate 
burden of 150,939 tons. The engines of these 
vessels represented an aggregate nominal force of 
24,265 horse-power. The value put upon the com- 
pany’s fleet, including the expenditure made at the 
close of 1886 upon ships building at that date, is 
returned at 4,903,744l., or 71,2501. in excess of the 
corresponding valuation made at the close of 1885. 
One new vessel, the Yoruba, was brought into service 


The company has three steamers in more or less 
advanced stages of construction, viz., the Portugal, 
the Manche, and the Tamise ; the two latter vessels 
are only cargo boats. Although the gross expendi- 
ture made upon the company’s fleet to the close of 
1886 stood at 4,903,7441., the charges to capital at 
the same date did not exceed 2,049,1281., the differ- 
ence of 2,854,6161. representing the aggregate 
amount written off year by year to provide for de- 
preciation. The capital represented by stores, coal, 
provisions, &c., stood at the close of 1886 at 
458,835/., or 23,8711. less than the corresponding 
total at the close of 1885. The reduction of 23,8711. 
indicated under this head was due principally to a 
reduction in the quantity of coal on hand. The 
capital represented by premises, establishments, 
tools, apparatus, &c., stood at the close of 1886, at 
632,484/., as compared with 636,257/. at the close 
of 1885, showing a reduction of 3773/. In the total 
of 632,4841., the tools, machinery, &c., at the. com- 
pany’s great works at La Ciotat, figured for 
183,892/. The company held securities at the close 
of 1886 to the value of 764,036/., as compared with 
621,7391. at the close of 1885, showing an increase 
of 142,2971. The statutory reserve fund amounted 
at the close of 1886 to 218,650/., showing an in- 
crease of 7676/., as compared with the correspond- 
ing amount at the close of 1885. 

The company’s various services were carried on 
last year with fairly satisfactory results, although 
some of the services were occasionally interrupted 
by outbreaks of cholera, small-pox, and otherdiseases. 
The aggregate distance run by the company’s ships 
last year was 741,108 marine leagues, as com 
with 727,486 marine leagues in 1885, showing an in- 
crease of 13,622 marine leagues last year. The obliga- 
tory serviceon postal lines subventioned by the French 
Government figured for 562,690 marine leagues 
last year ; the service of certain colonial lines, subven- 
tioned by Cochin China, figured for 33,448 marine 
leagues ; 7630 marine leagues were run by vessels 
replacing ships on certain stations; and 137,300 
marine leagues represented journeys made on lines 
in addition to obligatory postal voyages. These 
latter extra voyages were made by ships specially 
equipped for the conveyance of goods. Encouraging 
results were obtained last year with the cargo boats 
Ortégal and Matapan. employed upon the La Plata 
as far as Rosario. The Council of Administration pro- 
poses to continue the voyages of these vesselsas regu- 
larly as possible ; but it does not contemplate enter- 
ing into any special engagement respecting them. 
The average annual distance run by each of the 
company’s ships, which stood in 1885 at 12,126 
marine leagues, increased last year to 12,778 marine 
leagues, showing that an increased amount of work 
was done last year by the company’s fleet. The 
question of fully utilising the working power of 
each vessel in the company’s fleet is receiving the 
careful attention of the Council of Administration. 
Upon the company’s postal lines the average dis- 
tance run annually by each veesel employed has 
now increased to 17,105 marine leagues. The 
number of passengers carried last year by the 
company’s ships was 106,917. The quantity of 
g conveyed was 445,234 tons, and cash and 
securities were further carried to the aggregate 
value of 7,328,197/. In 1885, the corresponding 
movement comprised 105,523 passengers, 421,861 
tons of goods, and cash and securities to the aggre- 
gate value of 7,300,000/. A certain amount of work 
continues to be done gratuitously for the French 
Government in each traffic department. The coal 
used in the company’s steamers last year was 
obtained upon fairly easy terms, and great care was 
exercised to secure the utmost economy in con- 
sumption. The total revenue acquired by the 
company in 1886 was 2,095,711/. Of this amount 
1,919,8491. was absorbed by working expenses, 
leaving a balance of 175,902). From this, again, 
we must deduct.the charge of the company’s obliga- 
tion debt for the year, viz., 22,373/., leaving a final 
net balance of 153,528/. Of this sum 7676/. was 
‘carried to the statutory reserve, 144,000/. was 
applied to the payment of a dividend upon the share 
capital of the company at the rate of 6 per cent. 
per annum, and a balance of 1853/. was carried to 
the credit of 1887. 

The concessions of the postal lines worked by the 
company in the Mediterranean and the Indo- 
Chinese seas, as well as to Brazil and the Argentine 
Republic, will shortly run out; and a convention 





was concluded June 30, 1886, to provide for their 
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renewal to July 22, 1903. The terms of the new 
convention were very carefully considered by the 
French postal department, as well as by the 
Minister of Finance and the Minister of Marine ; 
and the convention is now finally awaiting the 
approval of the French Senate. The French 
authorities are not hurrying, however, very much 
about the matter, as the existing concessions do 
not run out before July 22, 1888. Fresh arrange- 
ments will have to be concluded a few years hence 
with reference to the Australian and New Cale- 
donian line, the concession of which expires De- 
cember 23, 1897. The service annexed to the 
Australian line from Réunion to Mozambique 
continues to 1892. The company, in seeking a re- 
newal of the concession expiring in 4888, is en- 
deavouring to meet the French Government in the 
most liberal possible spirit, and the arrangements 
by it will insure the French Treasury a saving of 
about 22,400/. per annum, while the speed attained 
upon the principal lines will, it is expected, be 
increased by from 10 to 20 per cent. As probable 
results of the new arrangements, we may add that 
the time occupied in carrying correspondence from 
Marseilles to Shanghai will be reduced by about 
six days, from Bordeaux to Rio Janeiro by five days, 
and from Marseilles to Melbourne and Sydney 
by six days. It may, thus, be fairly considered 
that the Messageries Maritimes is resolutely en- 
deavouring to keep fully abreast of the times. 








NEW ZEALAND. 

AurHoucH New Zealand is the furthest from the 
mother country of all Great Britain’s colonies, yet 
it is, in many respects, the most pleasant country 
in which the home-loving Briton can settle if 
driven from his native land by the stress of circum- 
stances. The reason of this is apparent, for our 
most truly antipodean dependency more nearly 
resembles the mother country in physical aspect 
and climate than any other part of Greater Britain. 
The three islands which form the colony extend 
over a length of nearly 1200 miles, and are situated 
between 24.23 and 47.19 deg. of south latitude. 
The two main divisions are known as the North 
Island and the South Island respectively, and are 
separated by the narrow strip of water known as 
Cook Strait. Stewart’s Island, at the extreme 
south, is of small size. The breadth of these larger 
islands is variable, and may be said to range between 
46 miles and 250 miles; but such are the irregu- 
larities of the coast that no point is more than 
75 miles from the ocean. The area of the North 
Island is 44,000 square miles, of the South Island 
55,000 square miles, whilst Stewart’s Island con- 
tains 1000 square miles. . This gives a total area of 
100,600 square miles, or somewhat less than the 
combined area of Great Britain and Ireland. 

It is now less than 120 years since Captain Cook 
first visited these islands, and less than 50 years 
since our present Queen’s sovereignty over New 
Zealand was established by a treaty made with the 
Maoris. This was in the year 1840, but shortly 
before the New Zealand Land Company had effected 
a settlement in the islands, and the town of Wel- 
lington had already been commenced. 

The total population at the end of the year 1884 
was 664,304 persons, in addition to which there 
were, it was estimated, about 44,000 Maoris. The 
latter figures refer to the year 1881, at which time 
there were also over 5000 Chinese in New Zealand. 
a half of the total population was then native 

orn. 

Of the 489,933 persons comprising the population 
in 1881, more than 50 per cent. (298,419) were re- 
turned as being of no occupation, these being 
doubtless chiefly women and children. Nearly 
71,000 were engaged in trade and manufactures. 
Agricultural and pastoral pursuits gave occupation 
to 14,273 souls ; there were 1), professional 
persons and 41,635 labourers, domestic servants, &c. 

New Zealand is of volcanic origin and has all the 
romantic features of such a formation. In the 
North Island the mountains occupy one-tenth of 
the surface ; and Tongariro is a volcano still occa- 
sionaliy active. Its height is 6500 ft. Ruapchu is 
9100 ft., whilst Mount Egmont is 8300 ft. high, and 
forms a noble feature as viewed from the ocean. 
Both the latter reach above the perpetual snow line 
and are extinct volcanoes. Most of the other moun- 
tains in the North Island do not range above 1500 ft. 
On the western side of the island are extensive low- 
land districts. On the South Island the mountains 
rise to a greater height, the range known as the 





Southern Alps towering to altitudes of 10,000 ft. to 
12,000 ft. Amongst these peaks are extensive snow 
fields and glaciers affording scenery of a grand and 
impressive character. The eastern side of the South 
Island is occupied by extensive plain and arable 
land, which is cultivated to a height of 2000 ft. above 
sea level. 

Wool is the’ most important production of the 
colony, the value exported in 1884 being 3,267,5271. 
There are two classes known as the combing wool 
and the clothing wool, which are used for worsted 
and woollen goods respectively. Long woolled 
sheep improve when transferred to New Zealand, 
the length of wool being increased and all its valuable 
properties preserved. This fact is attributed to 
the more equable climate of the colony compared 
to our own. The Merino is the most important 
breed, and of these sheep the flocks of the colony 
are chiefly composed. The New Zealand Merino 
fleeces are of unexampled fineness and in felting 
properties exceed those of any other part of the 
world. A weaving industry has been established 
in the colony, but it is confined to tweeds, plaids, 
blankets, and woollen underclcthing. 

It is said that every variety of cereal and root 
crop may be successfully raised in New Zealand, and 
the progress agriculture has made has been rapid. 
The average yield of wheat per acre reaches as high 
as 29.33 bushels in some parts, although this is 
considerably above the figures recorded of other 
districts. Oats average 34.84 and barley 30.37 
bushels per acre. Potatoes produce 5.79 tons per 
acre. 

The number of holdings of one acre and upwards 
in 1885 was 29,814. The exports of agricultural 
and farm produce (exclusive of wool) were valued 
in 1884 at 1,891,887/. In 1883 the exportation of 
wheat reached the value of 1,067,309. ; but owing 
to fall in prices the figures had decreased to 
436,7281. in 1885. The area under crop throughout 
the colony (exclusive of grass) in 1885 was 
1,335,130 acres. The number of acres under grass 
amounted to 5,315,504 in 1885, including grass- 
sown land not previously ploughed. The mildness 
of the winters is especially favourable to wool 
raising ; in 1884 the exports were 81,139,028 Ib. 

Coal mines are being worked in the districts of 
Auckland, Nelson, Canterbury, and Otago. In 
1884 there were raised in the colony 480,831 tons 
of coal, and 158,627 tons were imported. Of this 
by far the larger quantity came from New South 
Wales. 

Gold was discovered in New Zealand in 1842, but 
it was not practically worked until ten years later, 
when the Coromandel mines attracted attention. 
The yield from the mines in this district had 
amounted in value to over four and a half millions 
sterling up to 1880. The chief centres of quartz 
mining in the north are in the Coromandel and 
Thames districts, about 30 miles apart ; here the 
reefs have been proved to a depth of over 600 ft. 
below sea level. In some cases the yield of gold 
has been:at the satisfactory rate of 600 0z. to the 
ton, but such exceptionally rich deposits are 
naturally not very plentiful. Auriferous reefs are 
also extensively worked in the schistose rocks of 
Otago. A prosperous future is anticipated for the 
gold mining industry of the colony, although, as a 
matter of fact, the goldfields are not so productive 
as they were in some previous years. Alluvial gold 
is chiefly found in the South Islands in the districts 
of Otago, Westland, and Nelson. In Westland the 
diggings usually occur in places where there is little 
water, so that an organised system of irrigation is 
necessary for washing for gold. The total quantity 
of gold exported from the colony up to the end of 
1885 was 10,789,650 oz., valued at 42,327,907/. Of 
this close on a million sterling was exported in 1884. 

A certain amount of silver has likewise been 
raised. The amount exported in 1884 was valued 
at 51251. 

Almost every variety of iron ore has been found 
in the colony, but up to the present iron’mining 
has not been followed up. The iron workings are 
chiefly limited to the black sands of the coast, and 
several companies have been formed to manufacture 
steel direct from the ironsand. None of these 
companies have been a financial success. It is 
stated, however, that better results have been ob- 
tained ‘‘ by smelting in furnaces, bricks formed of 
the ore with calcareous clay and carbonaceous 
matter, and recently the sand has been treated by 
a continuous cementative process that produces 
puddled blooms.” A company is also engaged in 
making bar iron from theironsand bya direct process. 





At Parapara, Nelson, e quantities of brown 
hematite ore are found on the surface. Some con- 
verted into iron gave the following analysis : 

Le Ah suena agente gmatieye Sempre atte tis wos 
anganese ... —_... ; 
Desben; combined ... 

» free wt 
Silicon, with titanium traces 
Phosphorus ... sis 

phur a ist ri ee a -269 

A further deposit of this ore about 60 ft. thick 
and three miles wide in places, and containing 
about 56 per cent. of metallic iron, has been found 
on Mount Peel. 

Copper mines have been worked in Auckland, but 
the industry is of small extent. Lead, zinc, anti- 
mony, and manganese ores also occur. The hope of 
working mineral oil at one time attracted a good 
deal of attention, and some very fine oils have been 
found, but early promises have not been borne 
out. There isa plentiful supply of building stones 
throughout the colony, and there is no lack of suit- 
able road metal; statuary marble is also found in 

arts. 
; The indigenous forest trees of New Zealand are 
mostly evergreen, and the timber they supply is, as 
might be expected, generally harderand heavier than 
the woods of Europe and North America, The chief 
timber, however, is that of the famous kauri pine 
(Dammara Australis), which supplies such splendid 
slabs of knotless free-working wood. It warps very 
little, hardly cracks atall and is very durable ; in fact, 
the only thing against it, so far as English consump- 
tion is concerned, is the distance at which it grows. 
The trees attain a height of 120 ft. to 160 ft., and 
the trunk is sometimes 80 ft. to 100 ft. high before 
branching. At the base the diameter is known to 
reach as much as 20 ft. ‘‘ Mottled kauri,” an 
abnormal growth, is valuable for ornamental work 
and furniture making. The well-known kauri gum 
is the turpentine of this tree. On the sites of old 
forests this product is found in the earth, and its 
excavation affords a somewhat extensive industry. 
In 1884, 6393 tons of this timber were exported, the 
value being 342,1511. The specific gravity is .623, 
the weight of a cubic foot 38.96 lb., the greatest 
weight that can be carried with unimpaired elasti- 
city 97 1b. per square inch, and the transverse 
strength 165.5 per square inch. The black pine 
(Podocarpus ferruginea) is also a useful timber tree, 
which attains a height of 40 ft. to 60 ft., and is 2 ft. 
to 3 ft. in diameter. The wood is inferior to the 
kauri in not being so durable, but it is heavier and 
has a transverse strength of 1901b. to the square 
inch. The totara pine (Podocarpus totara) is a fine 
spreading tree, reaching at times to a height of 
120 ft. and a diameter of 10 ft. The wood is durable 
and close-grained, and has the appearance of cedar, 
working with equal freedom. In Wellington it is 
extensively used for house-building and piles of 
marine wharves and bridges and railway sleepers. 
It grows throughout both islands both on flat and 
hilly ground. The specific gravity is 35.17, the 
weight of a cubic foot.35.17 lb. ; the greatest weight 
carried per square inch without impairing elasticity 
is 77 lb.. and the transverse strength 133.6 lb. per 
square inch. The ornamental hard woods of the 
colony are very numerous, and a great deal of 
beautiful cabinet work and furniture is made from 
them. The black maire (Olea Cuivinghamii) sup- 
plies a very heavy wood, the specific gravity being 
1.159, or 72.291b. per cubic foot. The transverse 
strength is 314.2 lb. per square inch, This tree 
grows to a height of 40 ft. or 50ft., and is 3ft. 
to 4ft.in diameter. The rata, or ironwood (Metro- 
sideros lucida), also affords a valuable material for 
ornamental purposes, and is used for shipbuild- 
ing. The tree grows to 60 ft. high, and is as much 
as 10 ft. in diameter. The specific gravity is 1.045, 
the weight per cubic foot 65.13, and the transverse 
strength 196 lb. per squareinch. Altogether forty- 
four principal forest trees have been experimented 
with, and are classified as being of economic im- 
portance ; but doubtless there are others that would 
prove hardly less valuable should the need for them 
arise. New Zealand is exceptionally well provided 
with valuable timber trees, although unfortunately 
the bounties of nature in this respect are being 
wasted by the thoughtlessness of man. The bark 
of many of these trees will furnish dye substances, 
and that of some species has also been found 
suitable for tanning. The New Zealand hemp 
(Phormium tenax) has been introduced as a sub- 
stitute for Manilla, and several machines have been 
invented for separating the fibre from the leaf. A 
stiff harsh twine made from phornium has been much 
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used for self-binding reapers and serge sheeting ; 
canvas sacking and other varieties of cloth have been 
made from this fibre in Scotland and sent out again 
to the colony. In 1884 the quantity of phornium 
exported was 1624 tons, valued at 24,5001. 
ew Zealand. like most other new countries, has 
shown an eager desire to foster manufacturing in- 
dustries. An effort has been made to establish an 
iron and steel shipbuilding industry, thirty-one 
vessels having been constructed in all. Engineer- 
ing has been attempted, 'and in many parts there 
are foundries, boiler shops, and mechanical engi- 
neering establishments. A contract has been let in 
the colony for making locomotives for New Zealand 
railways. Within late years the manufacture of 
agricultural implements has been pushed forward, 
and now New Zealand even exports to the neigh- 
bouring Australasian colonies. Formerly the chief 
agricultural implements used were imported from the 
nited States, the American makes being preferred 
to those of England. Woollen factories have been 
started ; according to recent advices there were six 
of these in work, and two others were about to be 
started. The amount of wool manufactured in 1884 
was about 1,600,000 lb. The manufacture of furni- 
ture has assumed somewhat extensive proportions ; 
the varied and plentiful supply of excellent woods 
being favourable to such enterprises. The same 
remarks apply, perhaps in a lesser degree, to carriage 
building. 

Tanning was an early established industry, and in 
1884 leather, to the value of 37,2271., was exported. 
Boot factories have been established, and even the 
machinery required to work them has been made in 
the colony. Gas is largely used in many of the 
towns, and gas pipes, fittings, and chandeliers are 
made. There are also brass works where the 
necessary appliances for breweries, distilleries, &c., 
are turned out. A beginning has been made at 
carpet weaving, and the clothing factories are. de- 
cribed as ‘‘ extensive.” Kitchen ranges and stoves 
are produced, and chemical manufactories produce 
acids, manures, glycerine, &c. Soap-boiling and 
candlemaking are also mentioned amongst the 
native industries. The export of tinned meat, 
fruit, &c., is increasing, and there are great expec- 
tations from this source of wealth. any other 
smaller industries are spoken of, but unfortunately 
no very exact and comprehensive figures have been 
recorded of the progress of manufacturing indus- 
tries, although in the census of last year informa- 
tion on these points received more attention. 

The total length of railway lines open for traffic 
in October, 1885, was 1497 miles, and 155 miles 
more were under construction. Up to March of 
that year 12,856,627/. had been expended in con- 
struction of railways. The annual working expen- 
diture was then 690,096/., and the working receipts 
1,045,712/. There were 4264 miles of telegraph 
lines open, the length of wire being 13,294 miles. 
The telephone has been introduced, and it is claimed 
that there are more subscribers in Auckland, 
Wellington, and Dunedin, in proportion to the 
population, than there are in either London or New 
York, whilst the rate of subscription is less than 
oné-half that of the latter cities. In 1885, 786 
vessels were entered inwards, the total tonnage 
being 519,700 tons, 





NOTES. 

Port-ARTHUR. 

Some interesting data have lately been published 
regarding Port-Arthur by a special correspondent 
of a north country paper who has been travelling 
through our ‘‘ Western Empire,” the designation 
which he gives to Canada and the North-West. In 
the year 1870 the town in question was simply a 
wharf, called Government Landing, and subse- 
quently Prince Arthur’s Landing. Situated at the 
head of Thunder Bay, Port-Arthur has become the 
Lake Superior terminus of the Canadian Pacific 
Railway, and has a population of 6000. It is the 
most important trade centre between Ottawa and 
Winnipeg, a distance of 1300 miles, and it owes 
its importance in a great measure to the circum- 
stance’ just mentioned, but in part also to its being 
the centre of a rich mining region, and to the fact 
that it is the port of five lines of steamships plying 
to all points on the great lakes. Port-Arthur has a 
harbour, which is strongly built of stone, together 
with commodious transit sheds and an elevator of 
very considerable extent. Asregards the freightage 
rates for grain to Montreal, Port-Arthur has a con- 
siderable advantage over Winnipeg, the difference 


in favour of Port-Arthur being, itis stated, 18 cents 
per bushel. 


A New Russian Gonsoat ror THE Batic 
FLEEr. 

While Russia is displaying considerable energy 
in developing the Black Sea fleet, she is not over- 
looking her naval armaments in the Baltic. During 
the last few days a new gunboat has arrived at 
Cronstadt from Sweden, the first of a series being 
built for the Baltic fleet. The Mandjoor has been 
built by Messrs. Burmeister and Co., of Copen- 
hagen,*for 55,5007. She is of steel, 210 ft. long, 
35 ft. broad, 11 ft. deep, and has a displacement of 
1224 tons. The engines are of 2000 indicated 
horse-power. The vessel is fitted throughout with 
the electric light ‘and is provided with six boats and 
a steam cutter, built by Messrs. White, at Cowes. 
The anchors are of the Martin type. The 
semi-official Oronstadt Vestnik speaks in warm 
terms of the skill and excellence displayed in the 
construction of the vessel by the Swedes. The 
Mandjoor will be the fastest and most powerful 
gunboat of the Baltic fleet, which it will join in a 
few weeks’ time. 


MAGNETISM AND SOLAR PHENOMENA. 

Recent observations at the observatory of Lyons 
have led to some interesting results in connection 
with the perturbations of terrestrial magnetism: 
Curves plotted from these observations show that 
each period of maximum perturbation coincides with 
the passage of a group of solar spots or a group of 
facule at its shortest distance from the centre of 
the solar disc. There does not seem to be a relation 
between the intensity of the perturbation and the 
diameter of the spots. The conclusion come to by 
M. Marchand, from a consideration of the results, is 
that there is a direct relation between the pertur- 
bations of terrestrial magnetism and the displace- 
ments in. regards to us, of certain solar elements 
accompanying the spots and facule. We may add 
that the period between October and December last 
was very remarkable for the absence of solar spots. 
According to M. Ricco, from the 3lst October to 
1lth November, from the 18th to the 25th No- 
vember, and from the. 27th November to the 7th 
December, that is to say, twice during eleven days, 
and once during eight days, no spot was visible on 
the sun disc. 


A Marine VourMeter. 

Sir William Thomson has devised a voltmeter for 
electric installations on board ship, which he terms 
a marine voltmeter. Its essential parts consist of 
a small.oblate piece of soft iron supported on a 
stretched platinoid wire in the centre of a solenoid 
of fine copper wire, connected in series with ‘plati- 
noid resistances variable according to the potential 
to be measured. A pointer carried by the oblate 
‘needle’ shows by inspection the electromotive force 
in volts. The instrument is based on the principle 
that an oblate spheroid of soft iron movable round 
a diameter tends to turn its equatorial plane parallel 
to the lines of force in a uniform magnetic field. 
In the zero position the equatorial plane of the 
oblate is inclined about 45 deg. to the lines of force 
of the solenoid, and torsion by the upper and lower 
parts of the bearing platinoid wire, tends to turn it 
into a position perpendicular to the lines of force. 
This tendency is balanced by a stop against the 
needle when no current, or any current exceeding 
ninety milleampéres, passes through the solenoid. 
When a current exceeding ninety milleampéres 
passes, the torsion couple is balanced by the couple 
due to the electro-magnetic force. 


Improvine THE River Don. 

Although one of the largest rivers in Europe, 
the Don bears a bad reputation for unnavigability 
in summer, and serves as a very indifferent means 
of transport for the commerce of the many Russian 
provinces traversed by it. This, however, does not 
appear to be due so much to the general shallowness 
of the river as to local shoals and obstructions, to re- 
move which the Russian Minister of Ways of Com- 
munication has ted 20,000/., to be spent this 
year. The sont of the clearing of the channel 
will be to render 750 miles, hitherto unnavigable 
in summer, accessible to steamers, and place the 
Chicago of Russia (Elets) in communication with 
the Black Sea. At present corn sent from Elets to 
Europe is sent chiefly. by rail to Riga, and costs 
thirty-three copecks the pood, whereas when the 
river Don is cleared of obstructions it will be pos- 
sible to despatch it from Elets to Rostoff by steamer 








at a cost of only six copecks the pood, a difference 








in the transport rates that will enable Russia to 
compete more advantageously with the United 
States. Elets is the town where the first corn 
elevator in Russia is being erected. It lies only a 
short distance above Voronej, where Peter the 
Great established the first Russian dockyard, and 
built the flotilla that subsequently enabled him to 
capture the fortress of Azoff from the Turks. 


Coan In TURKESTAN. 

According to an official report just published, 
the coal industry is becoming established in Turkes- 
tan, and the inhabitants are gradually replacing the 
use of wood by coal ; which, on account of the 
scarcity of forests, and the climatic changes wrought 
by their disappearance, is regarded with great satis- 
faction by the Russian authorities. Coal is now 
selling at about 10s. a ton in some of the Turkestan 
towns, whereas when the Russians first pene- 
trated to the Sea of Aral and established. a flotilla, 
the price paid for coal for the steamers more than 
once reached the astonishing height of as man 
poundsaton. The fuel generally used is catndoul 
a species of brier, with Gibea fibre and abundance 
of knots. Extreme difficulty is experienced in 
cutting or sawing it, and it mostly breaks into 
crooked and unmanageable pieces. Attempts 
were made to use it for the steamers, but with 
little success, and Russian coal had to be sent 
from Drenburg to Kazala on the backs of camels, 
a distance of over a thousand versts. In 1867 dis- 
coveries of native coal began to. be made by the 
Russian troops. The yield of coal from these was 
not at first very satisfactory, and the cost was ex- 
tremely high ; but at length better supplies were 
opened up near Khojakent, and these have under- 
gone successful development of late years. In 
1884 the Isfaran mines, near Khojakent, yielded 
3000 tons ; in 1885 nearly 5000 tons, and last year 
about 8000 tons. Recently the Government has 
subsidised the development of other mines, in con- 
pos, 5 of the report of the engineers in Bokhara 
and Merv, that the barren character of some of the 
districts was due to the destruction of the saksaouwl 
woods, which allowed the sandy soil to be played 
upon by the wind, become shifting sands, and over- 
whelm fields and canals in their course. 


Woop Putp Paus. 

Pails excelling in lightness, strength, and dura- 
bility are now made from wood pulp converted inte 
indurated fibre by the papier-maché process. The 
method of operation is simple, and the result of ex- 
tensive experiments. The wood pulp is prepared by 
any of the processes used to convert it into a form 
suitable for. mixture with bleached rags, as in the 
manufacture of paper. This wood pulp is mixed 
with water and stirred by an agitator and pumped 
into a mould, in the form of the outside of a pail, 
made of sheet brass pierced with numerous minute 

rforations as close as possible over its whole sur- 

ace. A rubber bag is inserted in the mould and 
distended by hydraulic pressure until the greater 
part of the water is expelled from the pulp; the 
rubber mould is then withdrawn, and the brass out- 
side mould separates, leaving a rough pel, similar 
in appearance to unbaked dough. It is dried 
at a temperature of about 100 deg. Fahr., and then 
trimmed and sand-papered by automatic lathes in- 
vented for this pu . The pails are dipped in 
raw linseed oil and then baked at a temperature of 
about 180 deg. Fahr., a process which oxidises the 
oil, converting the rather fragile pulp into a tough 
substance resembling dry raw hide, and which will 
resist nearly every chemical of a corrosive nature 
used in the arts. After the treatment with oil the 
pail receives a coat of coloured varnish, or any other 
desired application to impart a more presentable 
appearance. Basins, trays, and similar articles of 
domestic use are made by this process, and a slight 
modification used in the manufacture of paper 
bottles. A wholly different method of using pulp 
made from macerated straw is used in the manufac- 
ture of paper barrels, which are tight and strong to 
resist internal pressure, but they are not as well 
suited to withstand the severe handling incident to 
transportation of liquids, as the present form of 
casks. 
Coat IN FRANCE. 

Some valuable statistical information has just 
been made available with reference to the produc- 
tion and consumption of coal in France. Itappears 
that the extraction of coal and lignites from the 
French soil last year was as_ follows: Coal, 
19,558,928 tons; lignites, 455,669 tons; total, 
20,014,597 tons. In 1885 the corresponding figures 
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stood thus: Coal, 19,068,548 tons; lignites, 
441,982 tons; total, 19,510,530 tons, showing a 
— increase for last year of 604,067 tons. 

rench coal is beginning to drive foreign coal 
out of French markets to some extent, the 
total imports of foreign coal last year into 
France having been 9,425,487 tons, as compared 
with 9,943,469 tons in 1885, showing a reduc- 
tion in imports last year of 517,982 tons. 
The close approximation of the decline in the im- 
ports to the increase in the output last year was 
certainly not a little remarkable. Of: the coal 
imported into France last year, 3,470,612 tons 
came from England ; 3,917,036 tons from Belgium ; 
973,314 tons from Germany ; and 5243 tons from 
other countries. The imports of English coal into 
France last year fell off 184,708 tons, as compared 
with 1885, while the imports of Belgian coal 
declined to the extent of 124,410 tons; those of 
German coal to the extent of 135,981 tons; and 
those from other countries to the extent of 185 tons. 
Beigian coke was imported into France last year to 
the extent of 783,187 tons, German coke to the 
extent of 263,026 tons, and other coke to the 
extent of 13,069 tons. These figures, when com- 
pared with those for 1885, show reductions of 
67,628 tons, 4917 tons, and 153 tons respectively. 
The falling off in the imports of foreign coal into 
France last year was most marked in the case of 
German coal, which showed a decline of rather 
more than 10 per cent. The corresponding decline 
in the case of Belgian coal was about 4 per cent. ; 
and in the case of English coal, 5 per cent. 


Sr. Hermer Harsovur, 

Very extensive new works are being carried out 
at St. Helier Harbour, Jersey, under the direction 
of Mr, W. R. Kinipple. These include the exten- 
sion of the Hermitage Breakwater for 500 ft. ; the 
dredging to a level of 21 ft. 6 in. below half-tide 
of a portion of the Victoria Harbour, and also of a 
portion of the channel way outside the pier heads ; 
the protection of the bases of the pier heads and of 
the harbour walls by sheet piling; and the con- 
tinuation of the new North Quay wall to the old 
harbour. From an engineering point of view the 
extension of the breakwater is the most interesting 
feature of the scheme, as it is being carried out by 
novel methods which are well worthy of being 


studied. The average height of the breakwater | h 


from the surface of the rock to the cope will be 
about 65 ft., the width being 42 ft., except in the 
base or foundation layer, which will be 50 ft. wide. 
The whole of the extension will be founded on rock, 
but over the first 200 ft. there is a layer of sand and 
clay of nearly 8 ft. in depth, which is being re- 
moved by a dipper dredger. The method of form- 
ing the foundation is as follows : Narrow trenches 
are first dredged parallel with but outside the line 
of the work, and are carried down to the rock. 
Walls are built in these trenches by laying in them 
bags of concrete, measuring 7 ft. 6 in. by 4 ft. by 
2 ft., piled one on the other to a height of 18 in. 
above the present surface of the bottom. Cross 
walls are built at intervals in the same manner, 
dividing the area into compartments 9 ft. deep. 
These are filled up with large size granite rubble 
and round stones, and the surface is swept to a 
uniform level. The stones are cemented together 
by Portland cement grout, which is passed down 
into the entire mass through stand-pipes, the 
bottom ends of which are inserted in the fillings, 
while the upper ends reach to above water level. 
On this solid foundation the breakwater is built of 
blocks laid in courses, and bound together by 
petite and projections. This work is expected to 

finished in three years at a cost not exceeding 
50,0007. 

Tue Russtan Ratitway To THE Pactric. 

We have repeatedly drawn att.ntion to the efforts 
of the sian Government to improve the com- 
munications with Siberia, so that it will surprise 
few of our readers to learn that the Emperor has 
redeemed his coronation promise to Siberia by 
ordering a through railway to the Pacific to be 
made. Of course the railway will not be ‘‘ through” 
in the common sense of the term; what will be 
done will be to simply connect the waterways of 
Siberia by short stretches of railroad, to replace 
the present postal highways. Although the prin- 
cipal Siberian rivers run north into the useless 
Arctic circle, their branches spread out east and 
west in such a manner that, with a break here and 
there, there is really river communication across 
the greater part of Siberia, The intervening sec- 





tions between the rivers it is now proposed to 
bridge across railways, which will afford, 
during summer months, complete steam communi- 
cation between St. Petersburg and the Pacific, and 
enable the Russian Government to send mails from 
the capital to Vladivostock in fifteen days. With 
regard to the winter, however, things will be only 
slightly improved, and therein the ‘‘ through” 
Siberian railway will differ from the ‘‘ through” 
Canadian railway to the Pacific. Still, the results 
achieved will be of a highly important political and 
strategical character, and when once steam is esta- 
blished across Siberia we may expect to see the river 
sections in turn replaced by railroads. Already, for 
several years past, Russia has been colonising the 
Amoor region to protect it from the migratory in- 
roads of the Chinese, and the present railway is 
intended to serve as a counterpoise to the Canadian 
Pacific line, which enables England to send troops 
to attack Vladivostock three or four times quicker 
than Russia can send troops to protect it. Russia 
is keenly alive to the circumstance that so long as 
her communications with Pacific Siberia remain in 
their present condition her seaboard in the Far 
East is dangerously exposed to foreign attack. 
Hence, in spite of the threat of the Minister of 
Railways to resign because his advice has not been 
followed to let the Siberian railway alone until cer- 
tain home lines are complete, there will probably 
be no slackening in realising the Emperor's wishes. 





EXPLOSIONS IN COAL MINES. 
To THE EprToR OF ENGINEERING. 

Srr,—I noticed in the Times of the 23rd inst. the dis- 
cussion in Parliament of the ‘‘Coal Mines Regulation 
Bill,” and cannot help thinking that the ‘‘securing the 
lives of coal miners from explosions” is the first question 
of importance which ought to occupy the attention of 
bien | legislators, yet I notice little attention given to this 
subject. 

There can be no question but that all known means of 
ventilation yet adopted in coal mines have had little or no 
power to contend with the forces of nature, and mitigate 
the severity cf the terrible and oft recurring calamities 
which periodically shock the world. 

Only yesterday morning I noticed a telegram from the 
Marquis of Lansdowne, Ottawa, to Sir H. Holland, 
Bart., at the Colonial Office, stating that ninety-six 
miners of different nationalities (Chinese miners killed not 
counted) had lost their lives at the Nanaimo coal mines 
disaster on the 3rd of May. No returns of wounded 
aving been sent to Ottawa, it is presumable there are 
none, This horrible calamity will be forgotten by the 
general public long before the details of the disaster will 
reach these shores. 

When visiting Europe some twelve or fourteen years 
ago a terrible explosion occurred in one of your mines 
soon after my arrival, and I then first proposed in the 
columns of a weekly journal then publis. in London, 
the Cosmopolitan, to modify or possibly prevent these 
coal mine explosions by a means not before proposed and 
not since tested. Still I feel more deeply convinced than 
ever, that it is the only rational mode that can be adopted 
to secure the coal miner’s safety. 

During the past twenty-seven years my attention has 
been almost exclusively devoted to the development of 
petroleum territory in the United States, Europe, Asia, 
and latterly in Egypt, so that I have had every oppor- 
tunity afforded me, over broad fields of operations, to 
observe and correllate facts from which to deduce accurate 
conclusions. 

From 1860 to 1876 I was actively engaged drilling for 
petroleum, and refining mining coal, &c., on an extensive 
scale in Western Pennsylvania and West Virginia. I 
lived then in the midst of the Pennsylvania bituminous 
coalfields, the stratas of which are nearly horizontal. 
The coal generally is much more bituminous than any 
English coal and contains large volumes of occluded 
gases ; yet during the period I mention I cannot remember 
one single coal mine explosion in the immense and numerous 
mines of the Monongahela or Allegheney valleys. Nor 
did I ever know of a coal mine that had a ventilator attached 
to it. Itis true they are usually entered by horizontal gal- 
leries from a side hill, often running through and — 
the hills and sometimes have air shafts. Yet from 1200 ft. 
to 1600 ft. below these worked coal beds (which are 
from 4 ft. to 10 ft. thick) is to be found a horizon of 
natural gas, which is under a pressure of from 200 lb. to 
300 lb. persquare inch. I have known it 1200 lb. per 
square inch, This gas has always gradually finding 
its way to the surface by innumerable minute crevices ; 
as its exudation in the bottom of the numerous rivers, 
streams, and creeks which intersect the Allegheney, 
Monongahela, Ohio, and Big and Little Kanawka valleys 
bear witness to by their burning springs. 

This compressed gas consequently escapes from the earth 
in the valleys of the coal basin at low pressure, usually 
from twenty to several hundred feet below the worked 
coal veins, so that it can never enter the coal mines under 
great pressure as it does in English and Continental deep 
underground coal mines. 

These practically natural gas gasometers underlie 
hundreds of thousands of square miles of territory in the 
States of New York, Tapers, Ohio, Indiana, West 
Virginia, Kentucky, and Tennessee, Illinois, and other 
Western States, and from them to-day Ido not believe 





it is an exaggeration to say, that hundreds of millions of 
feet of gas are daily being drawn off and distributed, -by 
a comprehensive orem of thousands of miles of pipes to 
hundreds of towns between the Mississippi and the Atlantic 
seaboard, contributing to the economy and wealth of the 
country by its utilisation for manufacturing and domestic 
purposes. To the iron, steel, glass, and chemical trades, 
it has given an immense stimulus by enhancing the 
quality of the products owing to the purity of its flame 
and its intense heating power. 

The discovery and application of this gas fuel has doubt- 
less temporarily thrown armies of miners, stokers, and 
firemen, &c., out of employment, but they have been 
rapidly absorbed in the numerous necessities of the many 
new industries developed by this economical fuel, as at- 
tested by the higher plane of wages now current in the 

ions where it is used. 

have drilled many wells along the flanks of the Cau- 
casus Mountains in Circassia for upwards of two hundred 
miles, and everywhere found more or less of natural gas. 
At the south-eastern extremity of the mountains on the 
Caspian Sea it is extremely abundant. In Roumania 
and Galicia you have more or less along the flanks of the 
Carpathian range. In fact, almost wherever you drill on 
the earth’s surface, you find invariably more or less_pent- 
up gas, just as it exists under the American States I have 
previously mentioned. 

In England, underlying and adjacent to your coalfields, 
especially the ‘fiery districts,” where the test number 
of coal mine explosions occur, are doubtless many such 
natural gas gasometers, and probably petroleum deposits, 
just as they existin America, only on a limited area, which 
when drilled into will yield up their wealth in the same 
manner. By drilling wells, the pressure of gas in the 
immediate horizon below the lowest coal beds would pro- 
bably be soon so reduced as to admit of their being worked 
in comparative safety, as the cavities in which gas is now 
pent up underhigh pressure, and from which ‘‘ blowers” pro- 
ceed, would only contain gas under the reduced pressure 
which would not exhaust into the mines when opened 
with the lightning-like rapidity it now does when a chan- 
nel leading to it is punctured by a miner’s pick. 


My reasons for this assertion are derived from long 
practical experience and observation from 1861 to 1876 in 
the Pennsylvania oil r i 
—— development 


ions, In the earlier period of 
have known the = pressure to 
indicated on the gauge up to 1200 lb. per square 
inch. How much greater I cannot say, as we had no 
gauge then that would indicate higher pressure. But I 
do know this unimpeachable fact that underlying a territory 
a hundred miles long by from three to thirty miles wide, 
which was riddled like'a sieve with thousands of oil wells 
from 600 ft. to 1500 ft. deep each, you cannot find to-day 
any gas wells that will show more than from 5 Ib. to 8 lb. 
pressure, where we formerly had hundreds of pounds to the 

uare inch. The natural gas gasometers, which I pre- 
viously refer to, are below the oil horizon some hundreds 
of feet, and from these are obtained the great supplies of 
gas fuel being utilised to day. 

From 1861 to 1876 hundreds of millions of feet of gas 
were daily wasted. Between 1870 and 1874 the first 
efforts were made to utilise it for manufacturing, and the 
writer took great interest in the work. 

One gas well in Butler County, Pennsylvania, was 
stated to yield alone seventy millions of cubic feet daily. 
Who made the computation, or how the measurement was 
arrived at, I cannot say, but I can well remember taking 
some of your countrymen when the thermometer was 
about 40 deg. below zero to see it, and we witnessed the 
grass growing and cattle browsing for 150 yards around 
this burning well. The flame swayed about like a giant 
balloon in the air at least 150ft. in height. The roar of 
the escape of gas and flame was absolutely deafening. The 

as inflamed at about 2 ft. distant from the pipe, 6 in. in 
iameter, from which it escaped, and though the tem- 
perature of the atmosphere was so low, it was impossible 
a get within 40 ft. of the well owing to the reverberated 
eat, 

For several years subsequent to 1867, a line of burning 
wells illuminated the valley of the Allegheney river along 
the line of the oil belt in Butler, Armstrong, and Venango 
counties for at least 40 miles in length. 

One of the greatest dangers of natural gas is that as it 
has no odour, its presence cannot be easily detected, so that 
in mines it is as insiduous as it is deadly. Its illuminating 
power is low, varying from eight to nine candle-power. 
One thousand feet of gas have practically a heating power 

ual to about one hundred pounds of coal. When mixed 
with nine volumes of air it explodes with violence. 

In the city of Pittsburg between three and four 
thousand domestic houses, iron works, glass houses, and 
factories use this fuel, and the Birmingham of America, 
once the blackest, smokiest, of cities is now one of the 
Ont th al i derl 1 

nce tap the natural gas supplies underlying your coal- 
fields and their flanking stratas, and have an organised 
system of distribution, London, Liverpool, and your 
agi smoky cities might vie with Paris or Philadel- 
phia, 
. To avert or modify these coal mine explosions I believe 
it will only be necessary to drill a limited number of holes, 
say to 1500 ft. or 2000 ft. below the lowest part of the coal 
formation in the fiery districts, in the first place making 
a proper survey of the district and carrying out the borings 
in a comprehensive manner in the properly selected locali- 
ties. By this means only can immunity from these oft- 
recurring calamities be secured. 

A thorough ventilation of mines I believe is absolutely 
requisite ; but that either the best system of ventilation or 

ety lamps will secure the coal miner from eruptions of 
natural gas, which in nine cases out of ten are the cause 
of explosions, is too ridiculous to entertain. Even above 
ground, when we are drilling in territory where we know 
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gas pressures exist, and take every possible precautionary 
measure to secure the safety of the workmen, still the 
lightning-like rapidity of gas explosions sometimes cause 
serious accidents ; so that you can readily conceive what 
chance to escape is afforded a coal miner one or two thou- 
sand feet below the surface. 

That it is the duty of the Government to regard the 
moral welfare of the miner’s wife and children is proper 
and just, but it seems to me that it is of higher import- 
ance that the Government should use every effort within 
its power, in the first place, to secure the lives of the 
husbands and fathers and then pay attention to his 
family’s welfare. 

I am quite sure that if the suggestions which I make 
can be put into some practical shape, in a few years coal 
mine explosions will be seldom recorded, and when they 
do occur, their effects will be much modified. 

Herpert W. C. TWEDDLE. 

Primly House, Paignton, Devon, June 29, 1887, 

P.S.—During the present cycle of seismic disturbance, 
we may expect a frequent occurrence of mine explosions. 
It seems to me that there are four different causes from 
which coal mine explosions can proceed : 

1. From accumulation of gas which has been occluded 
in coal itself, and which exudes into the workings. This 
cause can be combatted by an efficient system of ven- 
tilation. 

2. Gases caused by chemical decomposition accumu- 
lating in the working. This can be combatted in the same 
manner. 

3. Coal dust (combatted by leeeeretb 7 but I do not 
think 1 per cent. of explosions proceed from this cause. 

4, Natural gas, which has no odour, being suddenly 
discharged into the working ; impossible to combat by 
any mechanical appliances; and this, I believe, causes 
99 per cent. of all disastrous explosions. 





GOVERNING MILL ENGINES. 
To THE Eprror oF ENGINEERING, 

Str,—We cannot understand why your anonymous 
correspondent, ‘‘ Consulting Engineer,” should think fit 
to sneer at us for offering to place our engines at his 
service to satisfy himself about the working of the Proell 
apparatus. 

e may know much more about engines than we do, 
but he will have to give better proof of it before many 
people will consult him. We do not claim to be scien- 
tific engineers, but this we do claim, that a practical 
experience of many years enables us to say whether a 
sawmill engine is governed efficiently. What we said 
and now repeat, is that the Proell governor regulates our 
engines so that we cannot detect any variation, Can the 
very knowing ‘Consulting Engineer” find its equal? 
Our reason for writing you in the first instance was, we 
thought, it would be of interest to your readers to have an 
independent view about the efficiency of the governor 
from practical people who have used it for a long time 
and are satisfied that there is no better and simpler method 
of governing so difficult an engine as one in a sawmill ; 
and unless you, Sir, had taken the same view about our 
letter you would hardly have inserted it. 

Yours faithfully, 
R, anp T, Groom AND Sons. 

June 27, 1887. 





To THE Eprtor or ENGINEERING, 

Str,—Mr. Kuhne says “‘ he refuses to accept the Mos- 
crop recorder as a correct standard of s as soon as 
deviations from a straight line are to be accepted as pro- 
portions of variation in the s of an engine.” 

I think it would only have been courteous if Mr. Kuhne, 
before publishing his opinion, had conferred with me, and 


I am very sure it would have been desirable, because it is | w 


clear that Mr. Kuhne has not made himself acquainted 
with the recorder. I have not attempted to balance the 
governor ; I have made it my particular aim to avoid that 
source of error, and to leave the two factors of gravity and 
centrifu force pure and unadulterated. The only 
source of error I have had to contend against is friction, 
and that I have minimised to such an extent that it 
practically does not exist. 

However, I prefer to leave the elastic realms of con- 
troversy and theory to politicians, and to come down to 
the hard and fast lines of plain facts. 

When I first took up the idea of a recorder, now some 
six or eight years ago, I at once saw the advantage—I hom | 
say the necessity—of having an viens pears by whic 
the recording pencil should move ah equal s for 
equal increments of angular we designed such an 
instrument. I referred it to Dame Nature for her opinion 
—that isto say, I made a machine and tested it with 
speeds of 100 revolutions, 95, 90, 85, 80, &c. Practice 
proved the design sound, the marker varied directly with 
the speed, and it only remained to fix a scale. [I ulti- 
mately arranged the levers so as to make a scale of yin. 
for 1 per cent. of speed ; the lines on the recorder paper, 
being ,;in. apart, consequently represent 5 per cent. of 


speed. 

If Mr. Kuhne should be in Manchester this summer 
and would call at Messrs. Arundel’s, Bromley-street 
Works, he could see this matter tested, for it is not a 
matter of my opinion, or Mr. Kuhne’s, or Dr. Proell’s ; 
it is a very simple matter of fact. 

If Mr. Kuhne has tested the Moscrop recorder of which 
he speaks, and finds it not registering y' in. to 1 per cent. 
of speed, then the recorder is out of order; how it has 
become so, unless it has been tampered with, Iam at a 
loss to know. ours truly, 


Urmston, near Manchester, June 29, 1887. 
P.S.—Mr, Kuhne apparently does not understand the 





functions of a Moscrop recorder, he says “ he must decline 
to accept its verdict, until its acting governor has been 
proved more correct than another governor which itis set to 
control.” Itis not set to control the governor. I will 
give an anecdote (I could give a thousand) which illustrates 
what it is set todo. One morning a recorder was found 
to be showing bad running, the engine was oscillating 7 or 
8 a cent. in periods of 15 to 20 seconds, the driver was 
asked what he had done to the engine since the night 


before; he replied, ‘* packed the throttle valve.” The 
engine was stopped, packing eased, and the result was 
better running. long iod 


After ne for a 

another engine began to give a record, a search was 
at once made and it was found the eccentric had slipped. 
In another case it de a meddling yo' engine 
driver trying experiments in valve setting. In hundreds 
of cases it shows slow running in the early morning, 
generally through the steam being low. 





HELICAL JOINTS. FOR BOILERS. 
To THE EpiTor oF ENGINEERING. 

Sir,—With reference to recent correspondence, vide 
June 8rd, upon helical joints for boilers, will you kindly 
allow me to state that ‘‘ Fantéme” would, in my opinion, 
arrive at precisely the same strength ratio for these joints 
as Messrs. Alexander and Thomson, Nicholson, and 
myself (viz., 1.26 for 45deg. joints), if he were to take 
poet qoceene the transverse pressure acting upon the 
join 4 

The area of transverse pressure projected upon the 
normal M nwill be 





HI.cos xr _ +x H I sin 0.cos @ (4) 
> Ay 2 sin @ tie 
Ry the length of seam opposed to this pressure = 
sin 0 : t z rt , ‘ i . @) 
Dividing (4) by (2) we guarentee’ AR rey 


(5) represents the pressure area to each unit of length 
of seam for that component of the transverse pressure 
which acts perpendicular to the direction of the normal, 
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i.¢., parallel to the seam EF, ‘‘ Fantéme’s” general equa- 
tion is pressure area to each unit of length of seam= 


5 (sin? Spt soul pig... 
Compound (3) with (5) and writing R for the resultant 
e get 


R= TW { (sin? 6+1)? + sin? 0.cos?@ i 
= 5% JVisintO+i) + + (6) 
then ¢ being 0 R=" iain a(ivaaawitets | 


2 kp ees 
@ 4 45 deg. R=" x a/ 3 =-19r=(inalined at 
eg. 
6 » Wdeg.R=r . .  . = (longita- 
Might ow (aialy 


therefore the strengths of similarly rivetted joints are as 
follows, the maximum stress being in a direction of about 
72 deg. to the seam EF: Transverse or circumferential 
joint strength=2, helical joint at an inclination of 45 deg. 
strength =1.26, longitudinal joint strength =1. 
I am, Sir, your obedient servant, 
James E. CaIneE. 

38, Playfair-road, Southsea, June 9, 1887. 

P.S.—A friend of mine informs me he has seen an old 
boiler with helical joints lying in a field midway between 
the Fighting Cocks and Darli n. 

Likewise the eral formula expressing the ratio of 
a of a helical to a longitudinal seam may be de- 
duced from Eq, (6) and becomes 


2 
Ri =—__—___—————. 
1+ 3sin?9 
when ¢ = angle between helical and transverse seam, and, 
2 
R= ——_——___— 
Ww 1+ 3c0s*@ 


when ¢ = angle between helical and longitudinal seam. 
This latter formula, it is only fair to state, was first 





obtained by Messrs. Alexander and Thomson, who 
showed that the formula given by Mr. Booth, viz. : 
Rae 
J 4+ tan? ¢ 
might be obtained from theirs, vide ENGINEERING, April 
22nd, p. 380.—J. E. C. 





THE UNITED STATES ALIEN ACT. 
To THE EDITOR OF ENGINEERING. 

_Sir,—A little more than three months have elapsed 
since the new Alien Act, so-called, became law. During 
this time general opinion as to its practical effect has be- 
come quite definite. 

The following is the Act in question, which was passed 
by Congress, and was approved on March 3, 1887 : 


** An Act to Restrict the Ownership of Real Estate in the 
Territories to American Citizens, and so forth. 

** Be it enacted by the Senate and House of Represen- 
tatives of the United States of America in Congress 
assembled that it shall be unlawful for any person or 
persons not citizens of the United States, or who have 
not lawfully declared their intention to become such 
citizens, or for any corporation not created by or under 
the laws of the United States, or of some State or Terri- 
tory of the United States, to hereafter acquire, hold, or 
own real estate so hereafter acquired, or any interest 
therein, in any of the Territories of the United States, 
or in the District of Columbia, except such as may be 
acquired by inheritance, or in good faith in the ordinary 
course of justice in the collection of debts heretofor 
created: provided that the prohibition of this section 
shall not apply to cases in which the right to hold or dis- 
pose of land in the United States is secured by: existing 
treaties to the citizens or subjects of foreign countries, 
which rights, 82 far as they may exist by force of any such 
treaty, si continue to exist so long as such treaties are 
in force, and no longer. 

**Sec. 2. That no corporation or association more than 
20 per cent, of the stock of which is or may be owned by 
any person or persons, corporation or corporations, asso- 
ciation or associations, not citizens of the United States, 
shall hereafter acquire or hold or own any real estate here- 
after acquired in any of the Territories of the United 
States or of the District of Columbia. 

‘*Sec. 3, That no corporation other than’those organised 
for the construction or operation of railways, canals, or 
turnpikes, shall acquire, hold, or own more than 
acres of land in any of the Territories of the United 
States; and no railroad, canal, or turnpike corpora- 
tion shall hereafter acquire, hold, or own lands in any 
territory other than as may be necessary for the proper 
operation of its railroad, canal, or turnpike, except such 
land as may have been granted to it by Act of Con- 
gress. But the prohibition of this section shall not 
affect the title to any lands now lawfully held by any 
such corporation. 

_*Sec, 4. That all property acquired, held, or owned in 
violation of the provisions of this Act shall be forfeited 
to the United States, and it shall be the duty of the 
Attorney-General to enforce every such forfeiture by bill 
in equity or other proper process. And in any suit or 
a may be commenced to enforce the provi- 
sions of this Act, it shall be the duty of the court to 
determine the very right of the matter without regard to 
matters of, form, joinder of parties, multifariousness, or 
other matters not affecting the substantial rights either of 
the United States or of the parties concerned in any 
such proceeding arising out of the matters in this Act 
mentioned. 

‘* Approved March 3, 1887.” 


The Act applies to the following Territories: Alask 
Arizona, Dakota, Idaho, iestenee ee Mexico, Utah, 
Washington and Wyoming, and to the District of Co- 
umbia, 

It does not affect the rights of aliens to hold propert 
in any State, because eaca State enacts the laws ped 
ing the tenure of real estate within its boundaries. An 
alien who has formally declared his intention to become a 
citizen of the United States, as he can do on the day of 
his arrival here or at any time thereafter, may acquire 
any real property that might be acquired by an American 
citizen. On the other hand, any corporation is considered 
as becoming ‘‘ alien” under this Act if more than one- 
fifth of its shares are owned by aliens. Inferentially, 
therefore, it would seem to be the duty of officers of a 
corporation to refuse to register transfers of shares to 
aliens in excess of one-fifth of its capital, and alien pur- 
chasers should ascertain whether their shares may be 
legally transferred before completing their purchase. 

Mines and mining rights are undoubtedly to be classed 
as real estate, and hence cannot be | y acquired by 
aliens or alien corporations in the Territories while the 
Alien Act remains as it now is. The Act will also pro- 
bably prevent foreigners from making loans in the Terri- 
tories on the security of mor’ es of real estate, because 
though the Act may not preclude the taking of. such 
security by a foreigner {an open question), it would un- 
doubtedly prevent a foreign moi himself pur- 
chasing under a foreclosure, and it is not impossible in 
8 y settled Territories that no other purchaser would 
appear. 

The penalty for violating the provisions of this Act 
is forfeiture pure and simple, and notice is formally 
given in the last section that evasions are not to be 
winked at. 

It is undoubtedly a fact that that this law was enacted 
to prevent in the future the acquisition by aliens or b 
corporations of large tracts of land suitable for agricul- 
ture, pasture, or timber, and in this intent the law is 
wholly consistent with the general policy of the United 
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States, which has been to give its lands almost free of 
cost to-actual settlers, in order to encourage the growth of 
population in the Territories until the citizens become 
numerous enough to justify the changing of the territorial 
overnment into the full’ self-government of States. 
he sentiment of the people at large is quite in unison 
with this policy. It was not, however, the intention of 
the author of this Act that the tenure of mining propert 
should be affected by the law; this bearing of the Bill 
was overlooked by him and, apparently, by every one in 
Congress, for no mention of mines was made either in 
Committee or in the debates. . Moreover, Section 3, re- 
stricting any corporation, whether foreign or domestic, 
from acquiring more than 5000 acres of land in the Terri- 
tories seems to sustain this view. It ap more than 
probable that Congress, at.its next. session, will exempt 
mining property from the. operation of this law, in 
response to the unanimous demand of the mining Terri- 


tories. 

Whether the effect of the Act in preventing the many 
aliens and foreign corporations who lend money in the 
United States from making mortgage loans in the Terri- 
tories was also an oversight is not so easy to ascertain. If 
there were any intention to “‘ protect” American capital 
in securing higher rates of interest because of lessening 
competition by excluding foreign money it is certainly to 
be hoped that the g sense of the American pee le 
will assert itself by insisting on the repealing of this 
portion of the Act. 

There have been made many inquiries for some method 
of evading the application of the Alien Act, especially in 
the case of mining rights, but there has not been found as 
yet any certain or safe means for acquiring legal title to 
mines. Although several plausible suggestions have been 
made, the fact remains that before any one of the sug- 
gested plans could be relied upon it must have withstood 
the test of submission to the courts, and before a decision 
could, in the natural course of law, be obtained there is 
good hope for the radical amendment of the Act. ‘Mean- 
while, would-be purchasers of our territorial mines must 
have patience and solace themselves with ‘* Truth’s” amus- 
ing suggestion, that this law was passed for the protection 
of British investors. . 


New York, June 14, 1887. 





ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpiTor or ENGINEERING, 

Str, —The specifications ** T, D,” asks for of American 
locomotives will be forwarded soon for publication. The 
bulk of the testimony goes to show that English locomo- 
tives are nowhere near as perfect.in the valye gear as the 
American locomotive. Mr. Dayid Joy, when in America, 
was shown by a } am pag American master-mechanic, a 
diagram of an American locomotive, points of cut-off, 
exhaust, &c., and Mr, Joy then admitted he found no 
such perfection in English engine valve gears. The dia- 

ram submitted to Mr. Joy was as perfect as is made by 
fis own gear—which, by the way, is a most, excellent 
device and has advantages which will probably make it a 
necessity in the ‘‘ American type” sooner.or later. That 
is, if the grate area is to be increased, it must be done by 
eliminating the eccentrics and using. the Joy gear. 
“TD.” asks if the ‘‘foot rule” is usedin America, It 
certainly is and with good results with the American re- 
finements for getting the ten-thousandth part of an inch 
into every-day shop use. If “'T, D.” will visit any large 
American locomotive manufactory—the Baldwin for in- 
stance—he will find refinements of measurement so neces- 
a perfect interchangeability as he never dreamed of. 
hy, then, “'T. D.,” complain’ of using the ‘ foot 
rule,” when for some reason the exhausts of English 
— though: music to **T, ‘D.”  aré discord to Ameri- 
cans 

Your ‘‘ decimals,” ‘‘ T. D.,” are hardly put to a good 
use, else why do we hear the following concerning 
English locomotives, written by Angus Sinclair, who was 
born in England, learned the machinist trade, and “‘ drove” 
a locomotive there? ‘Mr, Sinclair writes on a visit to 
England in 1886 as follows: *‘* While loitering round 
the London and North-Western station at Liverpool I 
was struck with the locomotives as having a very soft and 
irregular exhaust. ‘The soft exhaust was confined to 
engines using a fine steaming quality of Welsh coal. 
Where engines burned Scotch coal, which is about equal 
to our Western American coal, the exhaust of the engines 
was the same in intensity as our own locomotives. The 
irregular or lame exhaust seemed, however, to be the rule 
with British locomotives. Indeed, I did not hear a single 
engine exhausting in a My hp an ordinary American 
locomotive engineer would be satisfied with, and many of 
them sounded as if they had slipped'an eccentric. e 
straight link is very much used, but the exhaust of the 
locomotives from Wick to Portsmouth ap to proclaim 
that it is a doubtful improvement over the shifting link 
universally used in America, 

“The average British locomotive does its work fairly well 
on the fine roads it is designed for, but it is more expen- 
sive for repairs per mile run than an American engine is in 
doing the same work, and its claimed superior economy in 
fuel is much of a fallacy. The English engine nearly 
always pulls a very light train, is got into speed slowly, 
and seldom has to have the steam shut off between wide 
apart stopping points ... The heavy engines that run 
the subur trains on the underground and North 
London railways would have todo much livelier work than 
they are accustomed to, if they tried to take an ordinary 
train on the elevated railroads of New York over the road 
on time, and neither of these engines could begin to handle 
the suburban trains on the Illinois Central Railroad at 


perry 4 &co.” 
At the discussion of Mr. Brown’s paper, on the “ Cana- 





dian Pacific Railroad,” much ‘amusing discussion is 
brought out. For instance, Mr. Halpin, who had only 
seen one American locomotive, built twenty years ago, at 
the Paris oy eee I believe, condemns her because she 
had the bar frame between the driving wheels. Does not 
Mr. Halpin known that many American engines are built 
with the bar frame forward of the drivers and slabbed 
between them, thus giving the same width for firebox as 
an English engine ? Then the idea of condemning 
American locomotives, of to-day, from one built over 
twenty years ago! However, that same engine is still in 
service on passenger trains here and ow laeew work. 

Mr. Worsdell is very much behind the times, as no 

crucible steel has been used in fireboxes here in ten or 
twelve years. It is openhearth. Does not Mr. Worsdell 
know that steel is used successfully in fireboxes here where 
the water is so bad that the flues have to be removed and 
“scaled” every four to six months? Now I venture to say 
no English road has such bad water, and if steel fire- 
boxes stand that kind of water here, why won’t it in 
England? The fact is English steel is too impure to stand 
such work. Some other member condemns the finish of 
American locomotives as being rough. That gentleman 
never saw an American locomotive, because American 
pop are proverbially much better finished than Eng- 
lish engines. 
If English railroads are so much more valuable and 
safer for investments, as per **T. D.,” how is it there is 
so much English money invested in American roads? 
The American dividend evidently suits ‘‘ T, D.’s” country- 
men, or they would not bring their money here to put 
into railroads, when those ** valuable English roads” are at 
hand at home. 

The American locomotive is used in the followin 
English colonies: Canada exclusively, New Zealand, 
Queensland, New South Wales, Victoria, South Aus- 
tralia, and the Government of New South Wales is now 
asking for bids in America on a lot of locomotives, so that 
the American locomotive must suit, 

“T. D.” will make no mistake in visiting American 
locomotive building concerns, as he will return to England 
with the fact strongly impressed on his mind that the 
world does not begin and end in England; in fact, he 
will find a good-sized chunk of the earth on this side. 

In the discussion of Mr. Brown’s paper on the Canadian 
Pacific engines, which are of the ‘‘ American types,” pure 
and simple, I do not notice that the Institution of Mecha- 
nical Engineers of England makes any h 
ing how or why their engines are built for half what an 
English engine costs. How isit that Mr. Brown, who is an 
Englishman, and educated on English railroads, comes to 
America and adopts the American engine? Did it ever 
enter the cerebrum of the Institution of Mechanical 
Engineers that there may possibly be a little—of course a 
very little—virtue in the American locomotive. 

June 11, 1887, Frank C, Satu. 








THE DREDGER ‘ PHOLAS.” 
To THE Eprror oF ENGINEERING. 


Srr,—In your description of the Pholas, the names of. 


the makers of the cranes and diggers have been omitted, 
and we would be obliged if you would mention in your 
next issue that they were wongeed by Messrs. Stothert 
and Pitt, Limited, engineers, Bath. 
Yours truly, 
Davip J. DunLop AND Co. 
Inch Works, Port-Glasgow, June 29, 1887. 





SANDBERG’S “GOLIATH” RAILS. 
To rag Epiror oF ENGINEERING. 
Sim,—Being convinced how essential to the welfare of 
railway communication, combining safety, comfort, and 
economy, the introduction of heavier rails is, and also 


way in explain- | 


it has come to rather a disproportion in many instances 
between the two divisions of railway plant. 

There is also a railway map of Sweden, showing the 
cost of construction of different roads, proportionate to 
the speed they run and the weight of the rails they use, 
almost in direct ratio; and with also rail joints actually 
representing these different systems of railways marked 
on the map with different colours—red, blue, and % 

No one having an opportunity of seeing both the one 
and the other would deny the conclusion that, for lines 
with heavy traffic, the heavy rails are the salvation, both 
for economy, comfort, and safety. 

Pe AeA Yours truly, 
C. P. SANDBERG. 

London, June 29, 1887. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, June 22, Messrs. Russell and Co. 
Port-Glasgow, launched a large iron sailing ship, nam 
the Elbe, a vessel of 1620 tons net register, and measuring 
257 ft. =o by 23 ft. Built to the order of Mr. James 
Nourse, don, she is the sixth vessel constructed for 
him, and there is still another on the stocks in the same 
yard for the same owner. 





On the same day Messrs. Scott and Co., Greenock, 
launched the Alca, a handsome steel steam yacht of 70 
tons (Thames measurement), built to the order of Colonel 
Malcolm, of Poltalloch, M.P. She measures 80 ft. 6in. 
by 14 ft. lin, by 8ft.9in.. The Greenock Foundry Com- 
pany are fitting the Alca with a set of triple-expansion 
engines, designed to work up to 150 horse-power indi- 
cated, and with a steel. boiler designed for a working 
—— of 1501b. per square inch. The Alca has been 

tted out in an elaborate style, and was launched with 
steam up, and ready for proceeding on her trial run. 


With the same tide, Messrs, Russell and Co. launched 
from their Greenock shipyard two steamers. One is a 
powerful screw steamer, named the Tasso, a vessel of 
2900 tons gross and measuring 320 ft. by 40 ft. by 
21 ft. os bw She has been built to the order of Messrs, 
R. M‘Andrew and Co., London, and is being supplied 
with triple-expansion pemanes by Messrs. Houston and 
Co., @ w. » She is to be employed in the Spanish and 
Monte Video general carrying trade. The other vessel 
was the David, a screw steamer of 250 tons net, and 
measuring: 130 ft. by 25ft. by 7ft. 9in. She has been 
specially des for the Panama coasting trade, and is 
being supplied with her engines by Messrs. Kincaid and 
Co., Clyde Foundry, Greenock. 


Messrs, S, and H. Morton and Co., Leith, on June 22, 
launched an iron screw steamer named the Margaret, 
which measures 75ft. by 15 ft. by 7 ft. 10in., and is to be 
— ed as a tender to Messrs. Donald Currie and Co,’s 
At astle Line” steamers at the Cape. She is being sup- 
plied with compound surface-condensing engines, having 
cylinders of 8in. and 16in. in diameter respectively, with 
piston stroke of 12in. 


A few days ago the fine steel steam screw yacht 
Theodora, which was rr 4 built by Messrs. Gourlay 
Brothers, Dundee, for Mr. J. T. Morton, of Caterham, 
Surrey, had her trial trip-on the Tay. The run from the 
Buoy of Tay.to the Bell Rock showed a speed of nearly 
12 knote per hour. The Theodora has been built from 
the designs of Mr. J. H. Ritchie, of London, who also in- 
spected her during her construction. She, has steam 
Drothece’ Claagenr, atl. alesis lightiug by "Mee 

r w, and electric lig’ y Messrs. 
Stephens and Smith, London, 


On June.23° there was launched from the yard of 














having regard to the time it takes to break the ice and| Mr. J. 


convert engineers out of their old ves, nO opportunity 


should be lost in laying before them facts—not in the’ 


form of papers, drawings, or figures, but the actual thin; 

—steel rails, executed and laid upon the tracks, ‘shoul 

be shown, which will speak volumes to the unbelievers. . 
I have succeeded in converting the Belgian State Rail- 


way engineers to the use of a heavy “Goliath” rail— 


say, 100 lb, per yard ; they had it rolled at Seraing and 
laid upon the track between Brussels and Antwerp, with 


the good result that it is to be continued and adopted for’ 


all the main-line systems of railways in that country. It 


is, therefore, time to come from sound to things ; and, ' 


consequently, Messrs. Cockerell have exhibited” their 
heavy rail in Paris at the ‘‘Cinquantenaire,” and in 
London at the American Exhibition. 

I enclose a description of the former—the one in Paris 
—and have now to give you a short resumé of mine in 
London, 

The pm being the introduction of heavier flange- 
rails for all countries, I have taken a stand, and invited 
all makers in America, England, Belgium, Germany, and 
France to send short rail pieces of their heaviest sections 
for exhibition, free of all patents and of all charges, and 
I am happy to say the stand is well represented. 

From America there are rails from Bethlehem Steel 
Works and Joliet, neither, however, approaching in 
weight anything like the ‘‘Goliath” ; there are English 
rails from Barrow and West Cumberland, 90 lb. to the 

ard; also rails weighing 80lb. from Rhymney and 

bbw Vale, in Wales, and some lighter ones from Ger- 
many; but, of course, the 1001lb. “Goliath” is the 
prime rail,of the stand. In fact all countries are repre- 
sented, with a view to showing the different types of sec- 
tions, as well as the heaviest weights used, with the idea of 
promoting greater safety, economy and comfort—in fact, 
to let the permanent way grow in aa rtion to what the 
rolling stock has grown through the increased traffic, as 





| breadth 42 ft., and depth moulded 29 ft. 6in 





. James Laing, at Sunderland, a handsome steel screw 
steamer named). Ville de Metrand, for the Com- 
ignie Havraise Peninsulaire, of Havre. This steamer is 
of 4500 tons capacity, her length for register “tag 350 ft. 
. She will 
be fitted with triple-expansion engines by Mr. George 
Clark of about 2000 indicated horse-power, equal to a 
speed of 13 knots. 


On Saturday, June 25, the s.s, Electrician #  gameane 
on her trial trip from Middles h Dock, is vessel 
is the fifth built by Messrs. Raylton, Dixon, and Co., 
Cleveland Dockyard, Middlesbrough, to the order of 
Messrs. Thos, and Jas. Harrison, of Liverpool, and is 
sprciely adapted for their Calcutta trade. er leadi 
ensions are: Length 337 ft., breadth 40 ft., dept 

29 ft. 2 in., and her carrying capacity is over 4000 tons. 
Her engines are by Blair and Co., Limited, of Stockton, 
on. the fetvle-expansisn pfinciple, and have cylinders 
24in., 40in., and 66in., by a strokeof 18in. The vessel 
attained a speed of 12 knots, 








New Soutn Wa ss Rartways.—Recent heavy rains and 
floods have greatly delayed the completion of a line from 
Tenterfield to the Queensland border ; but the contrac- 
tors, Messrs. Stevens and Co., are pushing it forward as 
rapidly as possible. The distance from Tenterfield to the 
border is something like eleven miles, and it is hoped that 
it will be ready for traffic in about three months. Pro- 
es has been greatly impeded by the contractors having 

m under the necessity of waiting for bricks. On the 
Queensland side—from Stanthorpe to the border—the line 
has been completed. The works on the sections of the 
Itlawarra line, between Waterfall and Kia: have been 
also greatly interrupted by heavy rains, and contrac- 
tors Sconphelti of having been put to great loss by floods, 
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AIR-COMPRESSING AND VACUUM PUMP FOR PNEUMATIC DESPATCH SYSTEM. 
CONSTRUCTED BY MESSRS. F. B, WELCH AND CO., ENGINEERS, MANCHESTER. 








A PNEUMATIC despatch tube connects the offices of 
certain Manchester newspapers with the post-office. 
The tube is of lead, 14 in. bore, and is 400 yards long. 
A message, inclosed in a carrier, traverses this distance 
in from 20 to 25 seconds, in spite of the curves, both 
vertical and horizontal, which are to be found in the 
line. The pump by which the vacuum is created in front 
of the carrier is illustrated by two views on the present 
pases and was manufactured by Messrs. cis B, 

elch and Co., of Atlantic Works, City-road, Man- 
chester. The air cylinder is carried by four short 
standards from the top of the steam cylinder, and is 
8 in, in diameter by 12 in, stroke ; it is provided with 





valves “of the vertical leather flap type. The steam 
cylinder is 6 in. in diameter and 12 in. stroke 3 itis 
fitted with a block piston and Ramsbottom rings. The 
valve is worked by an eccentric on the crankshaft 
below, which is fitted with two flywheels to secure 
uniformity of rotation. All the bearings and slides 
are supplied with oil from —* pipes from a large 
feeder in the front of the cylinder. The pump runs 
contiuuously 18 hours per day at about 120 strokes 
per minute, exhausting from a steel container. With 
slight modifications this pump can be used for air-com- 
pressing. It has been constructed for the offices of the 
Manchester Courier and Manchester Sporting Chronicle, 








THE COST OF BLAST FURNACES. 


Notes on the Construction and Cost of Blast Furnaces in 
the Cleveland District in 1877.* 
By Sir B. Samvuztson, Bart., M.P., F.R.S. 
(Concluded from page 584, vol. xliti.) 

REFERRING to what I have said as to the necessity of 
carrying the slag out to sea, I will now describe a plan 
for reducing the cost and wear and tear attending that 
removal which we have for some time worked on a small 
scale, but so successfully that we are applying it to all our 
furnaces. 
_ The molten slag is run from the furnaces through a bronze 


* Paper read before the Iron and Steel Institute. 
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ta i ira —< ~~ ~¥ internal diameter; this prevents é- 2-4 2 ; 
s known as 5 
trough and run fato ental HM which Senate peat @ pi ony ety et Bhores and tools [in- spi li ag ai a 
less chain of bar links ; the chain is slowly driven by a| meerien 0,766 18 6 ome 
6-in. cylinder engine suitably geared, the speed of bi —_—_ 1eetonbh » eT i7 =. s 
t ameniated t ei peed of which ouble slag boxes :. 156 i7 0 1068 9 8 
regulated by the attendant to suit the flow of slag. The} y vepoeelliadieg : 17,191 
chain passes over two polleys 4 ft. in diameter, which are Norz.—The shipping wharf is not included in this estimate, (b.) ’ ll 2 
—— 45 ft. apart. he outer pulley, or that further Furnack GALLERY (for 3 furnaces) 
rom the furnace, is fixed at a catliclont elevation to allow Biast FURNACES. Wun oe 
serge) rene. aan peace 2 The trucks are made of te. ot Bs Bollersrniths? ag. wee 8 72118 8 
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er 8: cretin, ages .. ee oa 
so that when a truck is filled it is lowered down the in. | Red bricks for founda- sss tended Stores and <o08s 20 u é 
cline, and another following it is placed beneath the sl tions (233,500) re 12 0 25617 0 1,482 9 1 
delivery. The slag is cooled with water from a “ro: se Red bricks for pig-bed URN. 
fixed over the trucks, and also from a perforated pi: fixed walls (62,000 120 640 : Furnace Horst, 1887. 
about the centre of the belt, and over a tank whi Ans holds "on and ier omnes Exoacating a 
water deep enough to stand part way up the pane, which = _ backing up Fe A Red bricks 21, 000) 130 2140 
- running yy a on the belt are thus kept cool and the | Fire-lumps for hearth sept: ton a Be oa 
*6 is set. e trucks are drawn by a locomotive to . and well 7210 0 112 6 11716 8 C rest i 78 0 
wharf on the river, where the bottom doors are dro Fire- mame for lining jolumns, bases, and 
and the slag shot down a spout into the barge. AP eee | 1:28 1184 0 0 015 9 808 0 6 aero. - Beets Sts 
slag is disposed of in this way, except that w ich 4 is run Lime ad anne 2 wrought-iron cages. 2. mes 
at «Np furnace at tap _* ime ; this is run into balls,| Lime and sand for i Sporene ee gates. s10 0 14 00 
bt ich are tipped near t oots, ‘and there broken upand | _ foundations .. 5219 0 pa a. BY 2a wes 
The greate — ye shoots ently the ba: ree. giver A for well and Woes be 018 0 
eater part of the immense wear an ea "ee | 120 0 0 
and boxes is saved by this arrangement, “ty aloo, whisk Fireclay for furnace Bas hy i Stores and tools 62 3 8 
is very important, a large saving will be effected in the Coals for h Belt i ede le aie Ons ¢ 3 2 hoist: for 2 sea 
wear of the barges by having the slag broken into shingle eines, 0. naling 75417 6 
instead of being cast into them in hu er 4 The barges | Bricklayers’ time at ncaa Cont 0 of? 3 "hoists og ‘3 ae ss aT 
are towed to sea and the slag there deposited. pig-bed walls : 3714 1 furnaces... 1,509 15 0 
- his om on of course be adopted for land tipping | "7Cklayers’ time at 
when side or end tip wagons would be 1 ney ag 522 2 8 How? E ‘ 
me from the wachithe to the ipigpeae ne “ieee rg pints, 1 pair hoist aging, = 
cal ere hematite ore or ironstone not requiring to be | _ shell andtunnelhead 108 5 1 817 0 91317 6 —— 
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— rete only to the extent of not building kilns papi he. 5 2 0 46 2 8 ai 3 ar aa pit 7301150 :089 
n e supports t road > | Bell and h ies pixies as 
be aliesmnrae colamell agrellatternae: way would 461.; des ~ Sai tap cope oes ee 
rin ,, 211.3 inch 301. ; 
=e cost would thus be reduced by 26001. This leaves ene Pca 80k Las ah lubricator, &, 15 410 
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the results stated. It remains to be seen whether steeper | 1 pire i «. 2 Seber Furnace Hoists (2 ror 3 Furnaces), 1870-72. 
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0, 8 than for Nos. 6 and 7. ei oo B adhe Pulley as A ‘ 273 6 0 
LAS’ ‘ulley an 
Summary of comat Sp Aree Blast Furnaces and Plant = 4 poe ahi i ; ipluding vat situ 
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: ers 601 13 7 bed walls. —e 62 3 3 
it Secadinetna yo a py i Se eon 
15. Bunkers, yh , nace foundations, &c. ot 
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(). Chimney tor boilers “en 08 rougts ecouent 2 5 9 1025 0 2 oe + 8° 03 223 5 9 
m ° 7 : or 
oC fealcning tine and water pipes, &o. —_ “on pipet oo In, foundations, flues, met * 
Bunk ’ and water pi j . ee te Be 
s hoppers and 1 ee SS npes os 26 — ctl coping and pl Pi- at Oe Caneentaeee 04 ome 8 0 
(p). 1 kala lift oe ee % 0 0 wa bi spatovee— cheque 
ages bid ad ee ee ee 697 0 3 ( 7) + Lad oe ee 0 2 6 284 12 6 g98 

























































































Jury 1, 1887.) ENGINEERING 
. 27 
2and2z2ad&a4 
Wages: 9 e _ t.chqrn £ad £8d £ 3d 
Painting, excavating, a boilers with * "| Red bricks (163, Bo .. Wag. 2 2.6 8&9 
Se — sundey 5 ERS, saddles, ee avers phe : - 12 10 1 
id ’ 
Se oats . , 360 7 0 fredoors, fr frames, fire- Benge are ae © 9010 5 
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Valves : . oors, gas inlets, &... 9013 0 562 6 11 Wrought-iron plates, 3 . 
ba valves, and man- Stores and tools :. . 778 14 2 Boiler enitieoall Hives fe. on = a. 
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11 Westray valves A Hed 4 4 Peaches 10 8 Stores ca tole etatrenens) er 
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, UE. ‘ . . 3018 8 Firebricks (5000 $e 
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Ditto oy ye nm a syphons, eh 
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Lime and sand. . i house, &c. 590 Stores and tools .. uy 124 8 
Fireclay a 61 10 Plumbing and gl glazing .. 4210 8 —2648 17 
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Erecting vi ; 1 0 Wrought-iron plates for Red bricks (47 0) “ 32 7 6 
28 valves . : 39 4 0 irders .. 1 , 6117 7 Fire lumps 1207 2 ase See 
52 ,, «12in, 2 294 0 0 Boiler, smith-work . ee we 29 3 Fireclay . . ~~ iM : 0139 8215 2 
ee tee : 212 0 0 Perforated floor-plates.. 610 0 0 6 0 39 1 1 Lime and sand . a 
eptine ne iron chimneys, dampers, Oe - em foundation Brickwork... “ ~ = ; 
and seats complete f ks plates and girders 13 3 2 Cast- sds 
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— 2 7 10 ee 1500 070 S 5 0 Force Pumps, Steam a” 1 Pipes, &¢., 1870-72. 
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__ ENGINES. ricks (169,500) : Suction pipes and 
4 blowing engines, with Firebricks (56, 2 500) i 5 0 rr "7 8 xes, pe a A stack 5 
valves, &c,, complete... 1365 0 0 5460 0 0 Lime and sand .. 47 0 0 Superheater J : —s 
Oil drippers, lubricator, Fireclay . 911 0 Feed heater Ht 1 3 
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Lime and sand |. 83 10 11 Red bricks (234,000) 1 3 029 2 0 kilns. 635 00 01 ) 
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eee an glazing . of r ‘ toresandtools.. ..  .. 21 0 9 ene a -99916 0 4 441268 8 3 
ae C1187 | we ‘ oe 24815 4 
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Cast-iron tank, “erected o~_ valves .. ve 8 00 SMALL Coa Horper 
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Wages 7 ete re Stores and tools 2014 5 Slag-wallin ' i Bo 
Storesand tools.. .. 41 8 10 (j.) 800 17 11 Red bricks (405, 000) 460 11 3 
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10 boilers (8 at 2327., 2 at ae Sadat. 36 2014 5 1 steam lift, including 
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ti.ct.qr £8 da £8. d£8 d. 
Stone cornice... on i oe 39 6 8 
Sand, lime, and cement 25 610 
Drain pipes ey 417 0 
Brickwork 131 19 10 
1 lubricator be 410 0 
Wrought-iron ladder . 220 
Wages ve se 87 0 0 
Stores and tools .. 21 5 0 
Excavating és oe 1500 
1478 11 0 
(17.) 
KILN GANTRY. 
Wrought-iron plates .. 11018 0 91701002 7 4 
O. 8. floor plates. . -103 0 0 2 20 216.6 0 
Rails a> - 15 00 38116 6312 6 
Fishplates .. 1:10.97 WO0cc7a78 
Wages... ee ‘ de 263 9 0 
Stores and tools .. . 8217 8 
——-—1716 10 0 
(18.) 
Kin Dror. 
Excavating sa -~ «s 818 
Concreting and brickwork pa 1411 0 
Red bricks (4300). . ve 120 4147 
Lime andsand .. os 514 8 
Columns, girders, bal 
ance weights .. -. 7415 0 6100 48517 6 
Wrought-iron shaft and 
brake strap, &. pe 9 0 29 8 4 
Flat wire ropes .. 83 2 6 
Wrought-iron ladder 690 
Wages os ae 9 0 0 
Stores and tools .. 2100 
698 18 5 
Kin Lier, 1870-72. 
(p.) 
Excavating = o@ oe 72 49 
Slag-walling and concret- 
ing . bis “3 A se 172 7 0 
Red bricks (13,700) : 1283 149 
Lime and sand .. a oa 3 #8 110 
Columns and girders .. 75 8 0 9 00 678 7 2 
Pulleys and _ balance 
weights .. 2° o3 48 10 10 
Cage am a - 100 0 0 
Cylinder and piston rod 308 9 7 
Wrought-iron plates for 
casing .. “4 810 0 9 88 80 2 8 
Boileramith work : ry 11017 9 
2 lubricators ve sh 1212 0 
Wrought-iron ladder 06 2 8 9 0 
Wages... <s» a 395 83 6 
Stores and tools .. ne 124 6 
———-2234 17 4 
(q-) 
Kiun Gantry. 
Wrought-iron plates ..11018 0 9 151007 1 4 
Metal floor plates -- 108 00 8 00 309 0 0 
Boiler smithwork ; y 2s 689 7 6 
Wages ee oe 23 9 0 
Stores and tools .. 8217 8 
——_——-2351 15 6 
(r.) 
Kitn Drop, 
Excavating a. a4 i oe 
Slag-walling and brick- 
work... ¥ oe $e 1411 0 
Red bricks (4300) 1283 416 8 
Lime and sand .. T bs 914 8 
Columns, girders, bal- 
ance weights, &c. 7414 0 0 90 681 2 8 
Wrought-iron shaft and 
plummer block ee gt ie 218 4 
Wrought-iron brake 
straps, &c. .§ 0048 60+ 1 OO 3:6 © 
Wire rope .. i’ as os 83 2 6 
Wrought-iron ladder 8 90 
House over drop.. 2000 
——S8li 5 8 
Sunprigs, 1887, 
(19.) 
Fire-lump paving -. 7000 01836 47 56 0 
Open sand floorplates .. 178 0 0 2 20 37316 0 
1 locomotive, 14-in. cy- 
linder .. 2a oe 1225 0 0 
1 locomotive, 12-in. cy- 
linder_ .. os es ° 1000 0 0 
45 metal bogies .. 20 00 900 0 0 
20 charging barrows 350 6 00 
2 charge weighing ma- 
chines .. his e 382 00 6400 
1 weigh for minerals and 
metal, and cabin for 
same... os es 1385 0 0 
1 portable crane (hand) 
5 tons .. ks ss 140 0 0 
Railways = to about 2 
tmailes of single line 2650 0 0 
6 iron wagons for sundry 
purposes ee os 45 00 225 0 0 
—6825 1 0 
(20.) 
Suiprinag WHARF AND ONE 
Sr#aM TRAVELLING 
CRANK, 
Timber and amecting - 630 0 0 
1 steam crane (travelling) 630 0 0 
Railway on wharf for 
crane and bogies... oo 63 0 0 
1278 0 0 
: (21.) 
Ong WuHarF FoR Suip- 
PING SLAG TO SEA. 
Wharf erected complete 950 0 0 
Railways, 640 yards ne 31017 8 
16 trucks .. 61 00 976 0 0 
12 slag bogies .. at 25 00 300 0 0 
3 slag machines, oom- 
plete... ae se 180 00 540 0 0 
Crane for loose tops... - 75 0 0 
12 loose tops on steel 
castings... -- each 1 6 0 ~ 88 4 5 
4 mooring dolphins 
erected .. ye ee ee 183 0 0 
2 barges 2000 004000 0 0 
———-7373 1 8 





CENTRIFUGAL OIL SEPARATOR. 
CONSTRUCTED BY MESSRS, WATSON, LAIDLAW, AND CO., ENGINEERS, GLASGOW. 
(For Description, see opposite Page). 


Sunpkriks, 1870-72. 


(s.) 
ts.ctqr £8423 4d £ 3. d 

Fire-lump paving -- 6 00 0156 4610 0 
o sand floor-plates .. 178 0 0 Se 634 1 0 
2 locomotives for shunt- 

ing (10002. and 12501.) 2250 0 0 
1 locomotive for slagging 750 0 0 
80 metal bogies .. ‘a 870 0 0 
45 slag ohh 1085 11 7 
30 charging barrows .. 135 0 0 
2 weighing machines 

(charge) ye - 60 0 0 
Railways, about 14 miles 

of single line .. - 8034 9 11 
2 new iron wagons and 

27 hoppered woode 

wagons .. ae 941 83 0 


50 


Water estimates .. 00 
———9756 15 6 





CHAINS. 

At the Civil and Mechanical Engineers’ Society, Mr. 
Henry Adams, M.I.C.E., recently read a paper. ‘‘ On 
the Use and Care of Chains for Lifting and Haul- 
ing.” He divided chains into two classes, those with 
oval links and those formed of flat bars or plates, the 
former were again subdivided into ‘‘ common” and ‘‘ short 
linked” chains. The latter being of the most importance 
received the principal attention ; it was pointed out that 
the links being well rounded each one acts as a spring 
when the load surges, and hence their universal adoption 
for lifting purposes. The dimensions of the links are for 
the extreme length and breadth 4% and 33 times respec- 
tively the diameter of the iron of which the link is made. 
In repairing or joining a chain the new link has to be 
made a little longer, to give room for welding, as there 
are two others in it instead of one as in making a new 
chain. The various modes of welding were then de- 
scribed, and the peculiar tendency of some chains to twist 
while in use. The different sheaves in use according to 
circumstances were shown upon the diagrams, ‘the dia- 
meter in any case being not less than thirty times 
that of the chain iron. The loose end of the chain should 
have a swivel either separate or as part of the hook, 
and all cranes, except coal cranes, should have counter- 
weights; in these cases, as the tubs have to be pulled 
from under the hatchway coamings, no counterweight is 
admissible. Several illustrations of chain fastenings were 
shown and described, and the modern forms of hooks and 
shackles were contrasted with those thought to be “nice” 
some years ago, Conveyance sheaves and other supports, 
chain boxes for cylinder ends, and the best position of 
the machinery for cranes and hoists were described, and 
reference was made to Mr. Westmacott’s patent cupped 
drum gearing for cranes, capstans, and gate engines. 
Turning chains next came under review, and the 
various methods of connecting them to the crane, stud 
link chains being used only for ships’ cables and 
mooring purposes, were passed over with only one remark, 
that the use of the stud was to prevent the chain = 
kinked, and that it added slightly to the strength for a 
steady pull by keeping the link in shape. The strength 
of chains received very full notice; it was shown that 
with crown S. C. iron of B. B. quality equal to ari average 
tensile stress of 26 tons per square inch, an elongation of 
15 per cent., and a contraction at point of fracture of 20 

rcent., the chain should have a strength of double this, 

use two sides are acting, or one side with a leverage 
of 2to 1, but there is usually a loss of 25 per cent. from 
npestect welding and other causes. Several defects in 
w — were explained, and an interesting collection of de- 
fective links handed round. From a large table of formule 
we select the following, d being the diameter of iron in 
4 in. ; breaking weight in tons short-linked crane chain 
=4d?; Admiralty proof strain in tons=,, d?; safe load 





*| described in detail the system 


\ 

a 

\ 
' 


a — 


cranes in cwts.=1} d?; weight in pounds per fathom=d?, 
The proof test is made upon lengths of 15 fathoms each, 
the breaking test upon 4 ft. lengths. The author then 
opted for the care aad 
maintenance of the chains at Messrs. Cory and Son’s 
coaling establishments, where he has been responsible for 
chains which have lifted upwards of 15 million tons of 
coal in the last ten years, and during that period onl 
one fatal accident occurred from a chain breaking, al- 
though the machinery is at work day and night and the 
men necessarily work under the cranes. The inspection 
and lubrication are very thorough, and each chain will 
make about 100,000 lifts before it is worn out for lifting 

urposes ; it is then cut up into sling chains, barge moor- 
ings, &c., as there are still many years of useful life in it. 
In hotels, warehouses, and large offices much damage is 
done by the servants sweeping the dust off each floor into 
the hoistway, cutting the chain like emery. Coal dust is 
not bie detrimental to chains, but coke dust is decided] 
bad. Sling and fall chains used in the erection of machi- 
nery and buildings are always used dry for various rea- 
sons ; they should be put through a wood fire and an- 
nealed after every large contract, or say every two years, 
and carefully examined by a skilled man before being 
taken into use again. 

In summarising the points of economy in the mainte- 
nance of chains, the author said the testing should be 
moderate, the annealing frequent, the lubrication 
thorough, and when the wearing is not uniform through- 
out the length, the chains should be cut and pieced 
when partially worn, so that when finally discarded 
each link shall have done its full share of work without 
overstepping the limits of perfect safety. 

An animated discussion took place in which the Pre- 
sident and several members and visitors joined, and the 
proceedings closed with a vote of thanks to the author for 
his excellent paper and the large collection of diagrams 
and specimens by which it was illustrated. 





HammersmitH New Briper.—In connection with this 
new bridge, recently opened, the Brentford Gas Company 
have laid across it and upon each side of bridge, gas mains 
of wrought-iron 12-in. lap-welded drawn screwed tubes, 
in place of the ordinary cast-iron pipes. The tubes 
were made by Mr. Aird, Wellington Tube Works, near 
Wednesbury. 2 


AMERICAN LocomorivEs IN CHINA,—The Grant Locomo- 
tive Works, of Paterson, New Jersey, recently shipped, 
through Messrs. Russell and Co., the first locomotive 
engine ever built in America for use in China. It goes to 
the Kaiping Railway Company (Limited), which controls 
the Kaiping coal mines, about 75 miles north-east of 
Tien-tsin, in the province of Chihli. The line has a 
= gauge, is 28 miles long, and is used for hauling 
coal, 


WaterSuppry In NewSoutu WAtgs, —Theconstruction 
of a reservoir at Prospect, which is part of the Nepean 
water scheme, has now made considerable progress. It 
was estimated that in its construction it would be neces- 
sary to excavate and cart something like 2,316,000 cubic 
yards of material, and that when this had been built up 
across the upper part of a certain valley a reservoir would 
be formed which would contain a body of water equal to 
10,635,000,000 gallons, covering about 1291 acres of 
ground. Already a large portion of the embankment, 
representing some 1,626,000 cubic yards of earth, has 
been formed, and there is in the reservoir thus formed 
4,000,000,000 gallons of water, covering about 725 acres of 
ground. Tocomplete the embankment it will be neces- 
sary to excavate and cart 690,000 cubic yards of material. 





To carry out this and other works connected with the 
reservoir will probably take eighteen months or two 


for ordinary cranes in cwts.=1}d*?; safe load for coal | years. 
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SLURRY PUMPS. 
CONSTRUCTED BY MESSRS, TAYLOR AND NEATE, ENGINEERS, ROCHESTER. 





three pump barrels, each 104 in, in diameter by 15 in. 
stroke. The earth is moved through a 6-in. pipe nearly 
a mile and three-quarters long, and is mixed with 
double its volume of water. A series of trials have 


WE illustrate above a pump constructed by Messrs. 
Taylor and Neate, of Medway Works, Rochester, for 
pumping brick earth at the brick works of Messrs. 
Smeed, Dean, and Co., Sittingbourne. There are 


Messrs. SMEED, DAN, AND Co.’s Pumping AND WASHING SraTION AT LITTLE BAx. 



































| 
ce a Ditto reduced to Mean Speed of 
Observed Data. Probable Distribution of | 130 Revolutions by Direct 
Power, Proportion. 
$ | ‘ m bo : | “DO ca ates a i i ie 
oF | agg) 4 gg |F |= Seeele |B |e IF 8 
| o Pas as ad at 4 Pa =) ei o./% (shag 2 3 = a 
7, 2i¢ié ies) &§ § faa24/3 |Beee|2 |o |B 12 |, 
- | 5 p= | & — me. o 
alg lales |aa| O 1845) 28 /$2 segyia |e | 88/3 | Ss 
Behe peg led. rd es he fH [sae em | se ange} so i. ag |. qs 
3/3 )3)8 }23| 2. | & 8siSeled| sbepls | 84] s4| sbi oe 
| 313 & Bae! ga | & Sess) oa | Sess S, 188) 84) seas 
g ® ® % | am ai = oh8)/ Ss) Bs BS 43 | 83 | 25 BS | 3 2 
2/8) 2) & |B) Aa | 3 BaF Ee) se | amos | oe | ce | SF | ee | 6 
| Probably | 
0 | = pea 
1 | 12] of | Of 3 ft. Oin 
2 114 7 oo {ue ditte, 5.5 | 5.5 Off | Off Off 6.24 | Off | Off | Off | 6.24 
3 | 133|."° | % | dslati4in.| 88:1 7] 4, 1 SL | [say7| wo | 30] | 97 
4 124 se » | 143 | 4ft.4in.| 33 7 2 26. | aa 7 Mr 28 35 
5 130 | 20.8 824-5 143 |3ft.6in.| 56 7 8 |. 23 18 7 8 23 18 56 
6 129 | 20.6 | 70+5 136 | oie 52 7 8 22 15 7 8 22 15 52 
7 104 | 16.6 | 70+5' 141 at 49 | 6 | 6 25 12 7 8 31 15°} 61 
| oe | 
about | | 
8 | 88| 141 75+5, 151|3ft.Oin.| 44 | a 7.| 8 | 3 | 16) 65 
Leth cea] 5 a 























Remarks.—1. Preliminary diagram, one end of cylinder only, not worked out, 2. Mean of both cylinders which 
agree within one per cent. washmill, pinions out of gear, and pump on loose pulley. Well pump at work doing about 
one theoretical indicated horse-power. 3. The washmills were now thrown into gear, the slurry pumps being still at 
rest. By the time the diagram was-taken the washmills were overflowing. Friction of engine assumed to be 7 indi- 
cated horse-power. 4. Taken very shortly afterwards’ at slightly lower speed, other conditions being practically 
identical, This shows that the horse-power absorbed by the washmill increases more rapidly than di y, as the 
speed. 5, Washmill 10 in. lower; pumps thrown into work. Power absorbed by washmill assumed to be directly 
proportionate to depth of slurry in mill. Power absorbed by slurry calculated from velocity of pumps x pressure in 

ipes + 5 lb, for suction; the balance of horse-power is taken to represent the friction of pumps, including glands and 
Fetetion in passages as far as air-vessel. 6; Pressure was not taken, but assumed to have been equal to No. 7, which 
was taken a few minutes later. 7, The great increase of power apparently absorbed by the washmill appears to be 
due to the increasing thickness of slurry. 8. Still further increase in thickness of slurry and power in washmill when 
calculated to 130, but actually the engine was almost pulled up, and after the diagram had been taken the second 

rtable engine was connected on. he : 

™ Fao the horse-power at 130 revolutions is calculated in direct proportion only, it is probably considerably 
under the mark where the speeds were low. If the power as the square of the speed, 90 indicated 
horse-power would have been required instead of 65, and this power ought to be available for emergencies. 


been made to find the power required for the trans- 
port of the earth, and the results are given in the Table 
in the preceding column. At these trials the entire 
plant consisted of two ‘‘ washmills,” well pumps, and 
the slurry pumps driven by a 20 horse-power portable 
engine with reduced boiler pressure. This engine was 
not powerful enough for the work, and was usually 
assisted by a 12 horse-power portable engine driving 
on to its flywheel ; during the experiments, however, 
the 20 horse-power engine was forced, and the auxi- 
liary disconnected. 

The quantity of earth delivered through the 6 in. 
pipe line, 2782 yards long, was equal to 1600 cubic 
yards per week of 60 hours, mixed with about double 
this volume of water. The power, averaged through 
a number of diagrams, was about 60 indicated horse- 
power, of which the slurry pumps took approximately 
half, and the washmills the other half, the well pumps, 
which only lifted the water about 10 ft., being prac- 
tically negligeable. As one man only is required to 
attend to the engine, the washmill, and the pumps, 
and coal is worth about 17s. per ton delivered to the 
clay pit, it is obvious that the cost for current ex- 
penses (taking the consumption at 4 Ib. per indicated 
horse-power per hour) will not exceed ld. per yard of 
earth transported, or about 4d. per ton per mile ; and 
when it is considered that the clay would have to be 
washed in any case, the cost for transport comes to 
less than 3d. per ton per mile, which is probably the 
cheapest example of land transport on record, consi- 
dering the distance. Unfortunately the conditions of 
depth of slurry in the washmill, proportion of water 
in the slurry, and speed of working varied so consi- 
derably that the results were very divergent. The 
above may be taken, however, as fairly approximate, 
as eight sets of diagrams were taken, and reduced 
by direct proportion (for want of a better rule) to 
a a speed the average of which has been given 
above. 





CENTRIFUGAL OIL SEPARATOR. 


TuHE centrifugal oil separator and economiser, which 
we illustrate on the opposite page, is shown at the Man- 
chester Exhibition by Messrs. Watson, Laidlaw, and 
Co., of Dundas-street, Kingston, Glasgow. This ma- 
chine is intended to quickly and thoroughly recover the 
oil adhering to cuttings, drillings, and screwings, &c., 
also to free the finished articles such as screws, small 
bolts and nuts, &c., from the surplus oil which clings 
to them after coming from the screwing machine. 
Oily waste can also be treated by this machine, by 
which the greater part of the oil can be recovered. 
The recovered oil as it issues from the separator is 
necessarily dirty, from whatever source it may have 
been obtained; it is, however, quite fit for such 
purposes as lubricating drills, screwing, &c., but it 
may be effectually cleaned by passing it through a fine 
cloth sieve. 

The construction and action of the machine are ex- 
tremely simple; the screwings, cuttings, waste, &c., 
are placed in the pan A, which is driven by a belt at 
2000 revolutions per minute, The centrifugal action at 
this speed separates the oil from the cuttings, &c., and 
forces it through the lips B B, which are only just 
wide enough to allow the oil to escape without any 
cuttings getting through. The separated oil is caught 
in the outer casing D and from thence flows away 
through the drain pipe E. 

The time occupied in the whole operation for each 
charge is about five minutes, hence a ton of screwings 
can be treated in six or seven hours; the quantity of 
oil recovered varies from 45 to 50 gallons per ton. 
Taking the value of the oil to be 2s. per gallon, we have 
at least 4/. 10s. recovered from a ton of material which 
may be purchased for about 25s. Some deduction 
must of course be made for the expense of recovering 
the oil, but on the other hand we still have left about 
16 cwt. of dry screwings. Messrs. Watson, Laidlaw, 
and Co. sometimes realise as much as 3/. 16s. per 
ton net profit by buying old screwings, and extracting 
the oil by this method. 





THE MANUFACTURE OF STEEL PLATES. 


Some Investigations as to the Effects of Different Methods of 
Treatment of Mild Steel in the Manufacture of Plates,* 


By Mr. James Rizey, Glasgow. 


Tue investigations which form the subject of this paper 
were carried out some time ago, with a view to obtai 
evidence on points which had from time to time arisen in 
discussion either amongst ourselves at the works, or 
during public consideration of papers dealing with the 
behaviour of steel Marge 

I venture to submit the results, as I think they may 
prove of interest to you, and may possibly lead to the 
settling of some of the matters dealt with ; and further, 
because—so far as I know—they have not hitherto formed, 
as a whole, the subject of any previous paper. 

inv were very carefully carried out under 








* Paper read before the Iron and Steel Institute, 
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TABLE I.—RESULTS OBTAINED IN USING LARGE INGOTS WORKED ON EDGES AS WELL AS FLAT. 


. Of Reheating or Soaking Ingots before Hammering them into Slabs for Plates. 
Direction. 3, Of Rolling these Slabs—after Reheating—into Plates of Various Thicknesses. 4. Of Annealing the Plates. 


2. Of Rolling these Slabs (into Plates) Crosswise or only in one 














































































































































































ony F 
8 } AVERAGE RESULTS OF TENSILE Tests. AVERAGE RESULTS oF Benn TESTS. 
si se Bos Re ee : 
NR Ga arene cares emery com on) ei - 
a | f | m_¢ : ch = P 
oi 4 | || Unannealed. Annealed, $3 § é | es 32 z a3 r 
& | & leis! BEY | d+) Tl ee ann as E ie | = os 
5 3 2 $| Lengthwise. | Crosswise. | Lengthwise. Crosswise. ee es g& fa] g é “a g se 
ce} fa) itis x me = Z of s ; She : a2) 4 
Bie ee oo — _ | s—| 28 184190 e/ ES | & 
Dee Ve Thol, wbesteck’ | beac ~ le. ldal fz (dal Be [deel de | | 2 
| | | | | : | : | ; | | :is@¢ ° a 
| € 8ielow | fe| es] 88) eu} Sa es) 8] os | fe / 25/38) os | fel os | of) a2 [a8 | c= |aPe| ge | sa | 8 
s 2 22 $2 $2\ 52/22/92) 72|\ 22 22 22/92 | 22 | Ss | ¥8 | Gz | ge | 28 ro 
| == — | i=} ~~ ™= | Sa es ~ a= | ey c ~ = » ~ j 
Z| ée| a" £2 /28 8% | a5 | ge a°(/8° a4 | a2) go) 8) aa ga Be S°| Lic Lic|Lic|tlc|n|c|ujeo Lic 
Speyer ME sric 1; oe OS (EEE MME CF TSIRADN VRDRETE! WNTTLSal ISSSDTR BESTE SUTRA; Re Re artes —_— —— 
lin. in. in lin! | | | | | Pi 
1A oles x15 8 1| 16.5 | 27.5 | 23.5 | 37.0) 16.4 27.2 | 20,0 80.0 14.7 | 26.5 | 25.0 | 43.0 | 14.4 | 26.5 | 24.0 | 24.0 |100°| 4891G, G lv G|V G| G |105°\V G| G* | G | 60°] G 45° L = Length- 
1A T 24x16 8, 1/154 | 280 | 23.7 | 386 | 15.0) 288 | 20.7 24.5 | 11.9 | 27.4 | 247 | 44.0 | 11.8 | 27.2 | 27.6 | 48.0 [105"| 500) G VV GiG* |G} G |v G) Gs |1560° G {140° 62° wise of 
SS are ee ee | late. 
Mean reheated | 15.9 | 27,7 | 23.6 | 87.7 | 15.7 | 28.0 | 203 | 27.2 | 18.3 | 26.9 | 24.8 | 43.5 | 18.1 | 26.8 | 25.7 | 36.0 C = Crosswise 
—_J_——_—_———_———— oe of plate. 
1 B 0/24 x15) 8 1) 15.9 | 27.8 | 26.0 | 44.0 15.8 | 27.3 23.2 | 26.0| 13.6 | 26.3 | 28.2 | 68.5 | 18.9 | 26.1 | 26.0 | 38.0 | 72°| 46°1G| G |V GIV G| G| G* |¥ Gi1209| G* |1009| G 65+ 
1 B Ti24x16) 8 1) 163 | 26.9 | 25.7 | 45.5 | 16.0) 27.1 23.5 84.0 | 14.0 | 26.6 | 29.5 | 50.0 | 14.1 | 26.8 | 27.0 | 42.5 |165°) 24°/1G| G iV GiV G| G | G* Vv GIV G| 62°} 45°:125° 127°, V a= Very 
PTE Bo NR Oe Be rere CRI ET eee CSS oe SEE IRIE! mR Eset Bee | good, the 
Mean soaked .,| 16.1 | 27.1 | 25.8 | 44.7 | 15.6 | 27.2 | 233 | 30.0 | 18.8 | 26.4 | 28.8 | 51.7 | 14.0 | 26,2 | 26.5 | 87.7 | piece quite 
eran IRE Ey, ar eaeyy WrNING Ey haeks @ CoRR BERRY MEaEReY TETCES YEE, closed. 
A 0124x158 3] 16.2 | 29.5 | 265 | 46.5 | 16,1 | 29.9 | 22.0, 265 13.7 | 28,2 | 29.2 | 61.5 | 18.6 | 28.8 | 21.3 | 29.0 | G*{118°1G| G*|V G| G*|G! G*iv G G | G*| G* 40° 
1 B Oj24x15, 8) i 13.5 | 28.9 | 26.7 | 53.0 | 15.2 289 24.5 41.0] 14.5 | 27.2 | 20.5 | 51.5 | 14.0 | 26.8 | 25.5 | 47.5 |@ 1G 1G]1G lV GivGiG|G valvciG|a|Gi Gia zag Fs 
Mean rolled only) ——|—————— | ——- —_ —_—__ , ——__,—___ —_ ‘ clos to 
one way 748 _ | 26.6 | 49.7 | 15.6 | 20.4) 23.2 33.7 | 14.1 | 27.7, 29.8/ 51.5 | 13.8 | 27.6 | 28.4 | 38.2 | usual radius. 
1 A T/24x15) 8 3) 16.1 30.0 | 27.7 | 48.5 | 16.0  80.0| 19.5 39.0 14.1 | 28.1 | 29.0 | 56.5 | 18.9 | 27.8 | 24.5 | 48.0 | 92° |10081G| G |v G| G |G| @ lv Glv Gi a |160°| G*_ G*G* = Slightly 
1 B Ti24x1t| 8) §| 15.7 | 28.3 | 25.7 | 43.6 | 15.2 286) 26.7 43.0 | 13.1 27.8 | 28.2 | 54.0 | 18.7 | 28.0 | 26.2 | 455 |G | @*iG|G |v GG jG|G lvGiv Gi G| G| G* G*| inf’r., closed 
agi Iya, WET, cone CEES, SE SO = HABE ROSNER eee Pema: my to usual 
Mean x —rolled ..| 15.9 | 29.1 | 26.7 | 46.0 | 15.6 | 29.3 | 28.1 41.0 | 13.6 | 27.9 | 28.6 | 55.2 | 18.8 | 27.9 | 25.3 | 46.7 radius, at 
bi a a Sears ee oe Lwiep set ta = conan ip cece Gas rae WR wit! 8. s: t 
| | | | | | cracks, 
1 A O)24x165) 8 3] 17.2 | 82.3 | 21.2 | 44.0 | 17.3 | 824 | 20.3 | 37.5 | 15.7 | 30.4 | 22.5 | 42.5 | 15.7 | 30,2 | 21.0 | 40.0 |G | G*iG)G V GV GIG G VGiv G G| G| G*115°°=Angle _ to 
1 A T)24x15 8 4] 17.0 | 32.1 | 24.7 | 46.5 | 16.8 | 31.6 | 23.2 40.5 18.9 | 308 | 22.2 | 585 | 18.7 | 20.7 | 227 | 47.0 | @ |G |G) G |V GV G/G/ G Vv Glv G| G | G | G*130°| which the 
1 B O24x16 8 j] 16.8 | 82.8 | 16.7 | 63.5 | 17.9 | 82.3 / 16.5 286 14.1) 27.0 | 22.5 | 49.0 | 144 | 27.0 | 19.5 | 85.0 |G | G |G| G |V Gv GG | G*\v G| G | G | G*| G*150°| piece bent 
1 BT 24x15 8 }/ 17.4 | 31.3 | 207 | 49.0| 17.5 | 81.8 | 185 | 42.0 | 14.8 | 27.4 | 23,5 | 52,0 | 14.7 | 27.3 | 185 | 465 |G |G G|G iV GV GG! Ga VGiva| a} a all G* afore o-- 
re PE ag repay js creer Tepreapegy peo Seagret Prous pega ee Pp e rac- 
Mean --| 171 | 82.0 | 20.8 | 48.2 | 17.3 | 82.0 aad 87.1 | 14.6 | 28.8 | 22.6 | 49.2 | 14.6 | 28.5 | 90.4 | 42.1 | ture 














TABLE II.—CONDITIONS THE SAME AS IN TABLE I., EXCEPT THAT SMALLER INGOTS WERE USED, AND THESE NOT 
WORKED ON EDGE. 






































































































































































the personal supervision of our Mr, Packer, and I believe | 
they may be accepted as thoroughly reliable. | 

In arranging the programme of tests, &c., which we) 
intended to carry out, we had before us the following | 
considerations : 

1. The effects of different amounts of ‘‘ work” done on 
the ingot and slab in making plates; to be shown by 
using ingots and slabs of different sizes and reducing them | 
to plates of various thicknesses. 

2. The comparative results due to ‘“‘re-heating” 
soaking” ingots. 

3. The results of *‘ hammering” compared with those 


2 Ingots 24 in. x 15 in. 
as Deh toa and h 


slabs 8 in. thick. 
1 8, Soaked and hammered to six 
slabs 8 in. thick. 


2 Ingots 14 in, x by 14 in. 
2 a. Reheated and hammered to six 
| slabs 8 in. thick, 
or | 2.8. Soaked and hammered to six 
slabs 8 in. thick. 


1A d to six 














were sheared off (exce) 





14 in., four ingots 18 in. x12 in., and four ingots 12 in. x 
6 in,, which were treated as follows : 





due to “‘ cogging” the ingot. | 4 Ingots 18 in. x 12 in. 
4. The merits of ‘‘ cross-rolling” as compared with 34. Reheated and} prom each in- |, These slabs were rolled 
rolliag in one direction only. | hammered. | got three slabs Led oe be ay a 
5. Phe results due to annealing. | 3B. — One Ein. “thick, andy ee ee 
: > ; ° | ammered. cross-rolled as usual. The 
6. Any points worth noting in carrying out a large) ¢ Reheated and / tree slabs 4in.\ pistes from 4in. slabs 
series of bend tests under different kinds of treatment. | , ae were IPod a distinguishing 
To insure uniformity in the steel to be used, the whole| 3p, Soaked = and Pe letter F on them. 
of the plates subjected to tests were made from one) cogged, 
ny yeh at“ shity tans” oa | ¢ Ingots = ae 
a , of ‘ship plate” quality, was used ; it| 44. re-} rom each 2 
gave the following results on pene : ; heated _and nate Rolled to lin, din., 
| hammered, 3. slabs «4 in and jin. plates, cross- 
Carbon ... eee oe 18 | 4B, 2 ingots re- * } rolling as usual. 
Silicon ... 03 heated and ? 
Sulphur... .04 | cogged. ; 
Phosphorus -06 The slabs from the two ingots 14 in. x14 in., and the 
Manganese... 2s ee sete 8B four ingots 12 in. x6 in., were not worked on edge, the 
From this charge the fellawing sized ingots were cast : | others were. : 
‘Two ingots 24 in. x 15 in. sectional area, two ingots 14 in. x | From the plates rolled as described the following test- 


i where 
forge enough to allow of the full number being cut) : 


in, in, in.in | | | | j | f | 
2A O)14xi4) 8) 1 23,2 | 25.2 | 44.5 | 28.7 | 20.5 | 28.5 | 27.8 | 80.0 | 60.0 27.2 | 26.0 | 84.5 hae? 55° 
2A T14x14| 8! 1 28.2 | 24.7 | 88.5 | 28.1 24.5 | 85.0 | 27.5 | 27.0 | 47.0 27.0 | 27.5 | 47.0 | G*| @* 
} ————!|____ | —— — |_| —_—- } | 
Mean reheated ..| 28.2 | 24.9 | 41.5 | 28.4 22.5 | 81.7 | 27.4 | 28.5 | 48.5 27.1 | 26.7 | 40.7 | 
pater Taare, eer ene : 
2 B Ojl4 x4) 8) 1) 27.7 | 28.5 | 46.0 | .. 27.4 | 17.0 | 20.0 | 26.0 | 27.0 | 49.0 25.7 | 24.0 | 30.0 |110°) 37° 
2 B Ti4x14| 8 1! 28.2 | 22.2 | 89.0 } 0. 4 98.2 | 22.2 | 33.5 | 26.6 | 29.2 | 52.0 26.5 | 25.5 | 41.5 | 77°) 29° 
——|- —- --- - —_ —— Pa 
Mean soaked ..| .. | 27.9 | 22.8 | 42.5 | 27.8 19.6 | 26.7 | 26.3 | 28.1 | 60.5 26.1 | 24.7 | 35.7 | | 
ae | a | —— —— Cee Ena | | 
2 A Ol14x14] 8| .. | 20.2 | 24.7 | 46.0 | 29.8 | 24.2 | 28.5 | | 80.5 | 27.3 | 57.0 | 27.2 | 25.0 | 85.5 | G |150° 
2B Oll4xid! 8) i .. | 28.4 | 26.5 | 55.0 | 28.2 20.7 | 33.0 | 27.0 | 27.2 | 54.0 | 26.7 | 24.5 | 88.5 | G | @* 
Mean rolled only| a —- — (ee | | 
one way ml. | 93.8 | 25. | 60.5 28.7 22.4 | 80.7 | 28.7 | 27.2 | 55.6 | 26.9 | 24.7) 87.0 | 
yuane —\— |—_—'_——_ -—— fea. fat wa oo Sy vay | 
2A Ti14x14 8) 4! .. | 28.9 | 24.5 | 48.0 | 98.8 | 25.5 | 41.0 27.1 | 28.2 | 61.0 | 27.2 | 25.2 | 38.0 | G | G* 
2 B Tii4x14! 8! 3 | 28.2 | 23.5 | 42.0 28.4 | 23.2 | 47.0 | | 27.8 80.0 | 46.5 | 27.3 | 27.5 | 53.0 | G by 
Meanx-—rolled ..| ... | 285 | 24.0| 425. "28.6 | 24.3 | 44.0 (27.2 20.1 | 48.7 | 27.2 | 26.3 | 45.5 | 
| | ; 
2A O14x14 8) 3} 31.5 | 24.0 | 37.0 81.5 22.5 | 86.5 | .. | 206 | 27.7 | 53.5 29.4 | 22.7 | 36.5 | G | G* 
2A Til4x14| 8) 3 32.3 | 21.7 | 39.6 82.5 | 20.2 | 835 | .. | 30.2 | 26.7 | 38.0 29.7 | 26.0 | 39.5 | G |G 
2B 014x114! 8) j 29.4 | 23.2 | 50.0 | 29.4 | 19.7 | RB 1c. 21.6 | 24.7 | 55.5 27.6 | 22.5 | 31.0 | @ | G* 
| | | | 28.5 | | 
| i i | | | 
LJ | | } | 
2BT}4x1d 8} .. | 296 24.2 | 49.0 | | 29.8 | 23.7 | 46.0 | | 25.0 | 55.0 27.7 | 23.7 | 51.0) @ |G | 
Mean 80.7 | 23.3 | 43.8 | 80.8 | 21.5 | 85.8 | 28.9 | 26.0 | 50.5 28.6 | 23.7 | 39.5 le | 
| | | 4 re eu he are ANS fet 





( _ Oneset of each of these | 
slabs was rolled into 
lates 1 in., $ in., and | 
in, thick respectively ; | 

cles bees meena dines 
on (lengthwise of ingot). 

These plates were marked 

O. The second set was 

rolled to plates of same 

thickness as those above, 
but in two directions; 
first across the slab, then 
lengthwise ; these were 
\ marked T. 








the plate was not 


aa 
aa 
=< 
QQ 


boda. 


QQ 


QQ 


AAD 
<=4 
QAA 
<<< 
QAA 
QAA 





= 
aa 


= 
ae 


=4 
aa 
=< 
_@e 
aa 
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QAQ 











VG 





QQ 


QQ 


Nots.—Elastic limit and breaking strain are expressed in tons per squareinch, Extension is expressed per cent.on 8in. Contraction is expressed 
plates were rolled from slabs made from ingots which had been reheated in furnaces. B.—These plates were rolled from slabs made from ingots which had been soaked. 
rolled in one direction only--lengthwise of ingot, T.—hese plates were cross-rolled—first across the slab, then lengthwise. 








| | | 
Va@@ G 160° 107°! 87°\L = Length- 
VGVG G 140°/100° 95°| wise of 
plate. 
aca | C = Crosswise 
IV G — | 90°) 75°) 87° 10°| of plate. 
V GV G G* |100°| G* | 62°,V G = Very 
| | | good, the 
| | j piece quite 
| { closed. 
VGVG GG} G*; 92° 
VGVG G /|G*| G 127°7G = Good, 
| | closed to 
! | usual radius, 
VGVG G | G@ |135°110°/G* = Slightly 
VGVG G / G*| G*'155° inf’r., closed 
| bar it to usual 
phe Sa radius, but 
with slight 
| cracks, 
VG G! G| G/G*/G* |e = Angle to 
VG G!Gj{|G@{G* Gt] which the 
VGVG GjiG*|G | G* iece bent 
| | } efore com- 
| | plete frac- 
Reni 3h | ture 
VGVGG (152°) G* G* |—=No test. 
ro | 








r cent. on original area, A,—These 
O,—These plates were 


Two tensile tests lengthwise _as rolled. 
” ” cross »” 
” ” lengthwise annealed. 
” ’ crosswise Pe 
» bend tests lengthwise _as rolled. 
” ” crosswise a 
» $s lengthwise annealed. 
” ” crosswise cussiened lakes . 
0 f9 lengthwise { ware of $8 Gon, Deke 
0b. crosswise the aoual temper test.” 
” ” lengthwise {water at 82 deg red in 
deg. Fahr., 
ee crosswise the usual temper test. 
* > lengthwise { heated to blue heat and ben 
” ” crosswise at that temperature. 
One tensile test lengthwise (8 rolled, but with edges 
moo” eusskiar: { tien 
. vs lengthwise { tempered as usual, but with 
~ ” crosswise edges previously planed. 

In each case the bend test is as usuall ‘ormed, #.¢. 
the piece is bent till the inner radius pore A poe and a half 
times the thickness of the piece; except with the planed 
pieces, which were bent as far as they would go. 

Thus there were rolled in all fifty-four plates from this 
charge, and as 4 tensile tests were made from each 
oy the total of these tests was 432. The number of 

id tests was close on 1300 


In Tables I., II., ITI., and IV., appended hereto, will 


be found the av of the 
first two of as tele 


issue. ) 


results of these tests. (The 
only appear in the present 


(To be continued.) 
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“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitzep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

bay of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 
the advertisement of pt a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


2473. E. Reynolds, Sheffield. Improvements in 
Apparatus for Regulating the Supply of Water to 
Syereatia Cylinders. [lld. 7 Figs.) February 19, 1886. 
—The improvement in hydraulic presses having several cylinders 
with separate rams acting on a crosshead, consists in connecting 
pence f valves of the cylinders in such a way that when the 
crosshead becomes canted by the advance of one or other of the 
rams, it throttles or closes the supply valve of the cylinder the 
ram of whichis in advance. (Sealed February 25, 1887). 


7182. J. Earle and G. Bourne, Birmingham. Im- 
proved Machinery for Manufacturing Metallic 
Tubes or Metallic Cased Tubes and Rods, [6d. 11 
Figs.] May 28, 1886.—The improvements consist in the employ- 
ment of a hollow plug through which passes the inner tube, rod, 
or mandrel, and around which the strip forming the tube or 
casing is bent and hooked. (Sealed September 28, 1886). 


7579. KR. E. Davis and J. Primrose, Leith, N.B. 
Improvements in Machines for Bending or Bevelling 
Angle and other Metal Bars, [lld. 5 Figs.) June 5 
1886.—According to this invention, L, T, Z, and other shaped 
metal bars are bevelled or bent to a different angle to that originally 
given to them, by being between or over three rollers, of 
which two at least are adjustable. Two of these rollers are hori- 
zontal, and grasp part of the bar by one of its legs or members, 
whilst the third roller presses ost the other leg of the bar in 
such ” manner as to bend it to the desiredangle. (Accepted April 
9, 1887). 


7691. W. P. Thompson, London, (A. J. Gustin, Boston, 
Mass.,U.S.A.) A New or Improved Machine Applicable 
for Straightening Me c Rails, Bars, Tubes, and 
the like, [ls.1d. 11 Figs.) June 8, 1886.—In this improved 
machine the straightening of the rail is effected by supporting the 
rail at two points and subjecting it at an intermediate point to a 
suitable pressure. The machine is provided with four pressure 
devices acting from different directions, so that the rail may be 
straightened from all sides without being turned. The irregu- 
larities in the rail are rendered instrumental in controlling the 
action of the pressure devices, so that appropriate devices are 
brought into operation automatically. ( June 14, 1887). 


9237. J. ¥. Hawdon, Newcastle-upon-Tyne, and 
A . end, Northumberland. A New and 
Improved “Slotting Punch.” (6d. 4 Figs.] July 16, 1886, 
—The improved punch comprises in one piece a circular punch 
and a slotting punch, The circular end in the first instance 
| seg a hole in the plate, and afterwards acts as a guide so that 
he edge of the plate where the hole isslotted is perfectly even and 
lar. The punch and die have a circular motion which enables 
holes to be slotted in long plates which cannot be turned in the 
punching machine. (Accepted May 18, 1887). 


10,171. E. H. Bissett, Winnipeg, Manitoba, Canada 
Improvements in — Machines. [6d. 4 
Figs.) August 9, 1886.—The improved machine has a rotary 
head provided with peripheral cutters to cut a tapering nail, 
head and point alternately ; an oscillating feed table to present 
the ag my cut edge of the nail plate parallel to the face of the 
rotary head at each succeeding cut; a chute having two passages 
fer conveying the headless nails ; a pair of rotary discs having 
peripherally a series of nail-holders to receive a nail from each 
chute alternately ; and trip hammers to head the nail during the 
passage of the nail-holder against a fixed cam, the nail subse- 
quently falling through an opening in the bed under the holder. 
(Sealed November 16, 1886). 


10,550. W.R. Lake, London. (J. £. Gaitley and G. W. 
Percy, Troy, New York, U.S.A.) Improvements in Ma- 
chines for Coiling Wire. (8d. 18 sigs.) August 17, 1886.— 
The object of this invention is to bend wire into coils of various 
kinds in such a manner that the successive coils in a series shall 
be uniform in shape and size. (Sealed December 31, 1886). 


10,708. J.T, Eltringham, South Shields, Durham. 
An improved Method of Bending Iron or Steel Plates 
for Constructing Boilers and similar Vessels, and 
Machinery for Effecting such Bending. [6¢d. 2 Figs.) 
August 21, 1886.—The plates are bent cold to a true curve b: 
means of concave and convex moulds of the eg radius, eac’ 
application of which bends a portion of the plate equal circum- 
ferentially to the breadth of the lds, and axially or longi- 
tudinally to their length, which is sufficient to take in the largest 
plates required to be dealt with. (Sealed December 81, 1886). 


1960, A. G. Brookes, London. (4. Weed, Philadelphia, 
Penr., U.S.A.) Improvements in File-Cutting Ma- 
chinery. (8d. 4 Figs.) February 8, 1887.,—The file blank b 




















is secured upon a movable bed B, which is moved forward by | the rope 


worm gearing. The cutting tool is held in a carrier E, which is 








reciprocated by a rotating cam G fixed within a recess in the head 
D, and operated by a pulley G? and fywheel G+, The tool carrier 
E moves in dovetailed guides d@ fixed to head D, which can be 
adjusted to any desired angle. The force of the blow delivered by 
the cutting tool may be adjusted ding to the hard of the 
blank during the operation of the machine by compressing one or 
the other of the springs contained in the cylinders H and H? by 
turning the handnut. (Sealed May 23, 1887). 


SMALL TOOLS. " 


5980, T.R. Shillito, London. (J. Uhle, Aaachen, Ger- 
many) An Tm ved Adjustable Boring Tooi for 
Me and other Materials. (6d. 7 Figs.) May 3, 1836. 
—Theimproved boring tool has two cutting pieces, which, b. 
turning a disc or pin provided with projections, may be adjusted, 
and secured by means of keys, for boring holes of different dia- 
meters. (Sealed June 8, 1887). 


6617. J. Kenyon, J. Barnes, and R. W. Kenyon, 
Accrington, Lancaster. Improvements in Vices. 
(8d. 4 Figs.) May 17, 1887.—This invention relates to a parallel 
vice. Theend of the movable jaw A projects into and slides 
within the base of the fixed jaw B. To the jaw B is fixed a rack 
C adapted to engage with a rack D, which is capable of being 
raised and lowered by means of acam E onthe spindle F. By 
turning the spindle until the cam E lowers the rack D clear of the 
tack C, the jaws are released, and may be advanced towards or 










N KY 
SSSI SS 
' SVAAURUYER ARUN 

Se “ 
a LEA YL EE G 
drawn from each other. The jaws when loose are set or closed 
by hand to any position so as to clamp the object to be held. The 
bush G is then turned by means of a handle, carrying round 
with it for one-half of a revolution the cam E on the spindle 
F, which causes the racks C and D to mesh andlock the jaws. As 
the handle is turned further round, the bush G bears against the 
loose jaw, and forces it towards the other. When turned in the 
opposite direction the reverse action takes place to release 
the jaws, (Accepted April 16, 1887). 


8140. J. Case, Sheffield. Improvements in Screw 
Boxes for Vices, Cramps, and similar Tools. (8d. 3 
Figs.) June 19, 1886.—Inventor claims: The formation of a 
screw box, in parts fastened together or in one piece, in such a 
manner that only one portion or end of the box is subjected to 
wear and strain, leaving the other end available for reversal and 
use whenever required. (Accepted April 23, 1887). 


213. T. Plesner, Porsgrund, Norway. Improve- 
: Manufacture of Artificial Grindston 


ments in the es, 
Edge Runners, and Peripheral Grinding 
lishing 






similar 
and Po! Stones. [4d.] June 22, 1886,—The grindstones 
are formed by moulding an internal ordinary sand mass core sur- 
rounded by the proper grinding or polishing mass firmly combined 
with the core. (Sealed November 19, 1886). 


ROLLING, DRAWING, AND FORGING. 


7130. L. Richards, Dowlais, Glamorgan. Improved 
Ap atus for Working the Screws of Cogging and 
Rohin Mill Rolls. {lld. 7 Figs] May 27, 1886.—This in- 
vention relates to improvements in the mode of working the screws 
for lowering and raising the top roller in such a way that any de- 
sired draught can be put upon the work to be passed between the 
rolls. The improvements consist in an arrangement of pinion and 
clutches upon the screw spindles forming a clutch arrangement 
which may be put in and out of gear by means of springs, levers, 
and balance weights or pistons in cylinders worked by hydraulic 
pressure. (Sealed June 10, 1887). 


9382. B. C. Tilghman, Altrincham, Cheshire. Im- 
provements in Straightening, Stiff . Drawing, 
and Rolling Metal Bars. (8d. 2 Figs.) July 20, 1886.— 
Inventor claims: The process of drawing or rolling metal bars by 
the application of longitudinal tension throughout the whole 
length of the bars simultaneously with and in addition to the com- 

ression of their surfaces by the action of dies or rollers. (Accepted 

‘ay 18, 1887). 


HOISTING AND HAULING. 


7811. H. J. Haddan, London. (C. Heyer, Ottensen, 
Prussia.) Improvements in Lifts. [1ld. 10 Figs, June 
10, 1886.—According to this invention the lift is raised or lowered 
by means of a screwed nut adapted to revolve below the lift and 
be displaced upon a vertical shaft passing through the lift. The 
nut is set in rotation in either direction Sy means of a belt from 
outside the lift or by a motor arranged within the lift. The nut 
may be replaced by an externally screwed drum adapted to be re- 
volved toe the lift, and gearing into vertical tooth racks on the 
walls of the well of the lift. (S June 10, 1887). 


7890. G. Russell, Motherwell, Lanark, N.B. Rope- 
Driving Arrangement for Cranes. (8d. 3 figs.) June 
12, 1886. —The object of this invention is to convey the power for 
driving travelling cranes by means of an endless rope in such a 
manner that all the pulleys will revolve in the same direction so 
as to avoid reverse bends in the driving rope, and thus lessen wear. 
(Sealed June 14, 1887). 

3072. S. Newton and T. Newton, Manchester. Im- 


ments in Saf A tus for Cages of Lifts 
pr Hoists. (6d. 5 Fo) Fe ruary 28, 1887.--This invention 











has the object of preven’ the cage or hoist from falling when 
page Se ee which the cage is raised or lowered, 
The improvements consist in the employment at the top of the 





cage of two or more safety levers f. Each lever fis provided 
with a stud or pin g working in a slot A, in a bracket ¢ fixed to the 
top of the cage. One end of the lever is attached by a small 
chain to the chain or rope d which operates the cage c. The 
other end m of the lever is roughened and is made to fit the 
groove in the guide @ in the well of the hoist. The lever / has an 
incline ¢ on it which bears against a pin j in the bracket ¢, when 
the lever is held up free of the guide a by its chain. On the 
breaking of the cage chain, the weighted end of the lever / falls 
by its own weight or by the assistance of a spring, and in so falling, 
the pin j in the bracket acts upon the incline ¢ of the lever, and 
causes the lever to slide forward in the slot A of the bracket 
towards the e guide ; the downward movement of the cage 
itaelf causing the roughened end m of the lever / to jam itself 
firmly between the guide @ and the pin in the bracket e, and 
thus arrest the downward movement of the cage. (Sealed June 3, 
188' 


3097. E. Pohl, Betjdorf, and J. Jungk, Hanover, 
Germany. Improvements in Lifting Gear or Hoist- 
ing Apparatus, {6d. 3 Figs.) February 28, 1887.—The im- 
provements consist in the employment in screw lifting gear, of 
the screw wheel, which is constructed of two equal halves A, A, 
fitted loose against each other on a common axis. Twochain pulleys 


























C and D of different diameters are cast on the outer side of each 
half A of the screw wheel, Upon the stoppage of the gear the re- 
ag mete halves A, A, exert opposite rotary effects by reason of 

e load acting upon them, and thus exercise opposite pressures 
on the screw threads of the worm, thereby preventing the worm 
from running back, and keeping the load suspended automati- 
cally. ( June 3, 1887). 


PUMPS. 


3829. KE. Hubner, Halle a/8, Germany. Improve- 
ments in and Connected with Pumps for Pumping 
or Moving Air and Gases. [6d. 2 Figs.) March 14, 1887.— 
The pressures on opposite sides of the piston of a pump are 
equalised by means of a slide valve provided with negative outside 
lap, and of a delivery valve which is shut during the equalisation 
of the pressures. (Accepted April 16, 1887). 


6094. C.8. De Bay, London, and W. J. Moxon, 
Hanley, Staffs. Improvement in Screw Fans. (4d.] 
May 5, 1886.—Inventors claim chiefly the use of two or several 
screw fans working in the same casing, and all on the same shaft. 
(Accepted May 4, 1887). 


3016. R. K. Evans, Nottingham. Improvements 
in the Construction of Cen gal Pumps and Fans 
for Blast and Exhaust Purposes. (6d. 4 Figs.) February 
26, 1887.—The fan or A ngs is mounted on a shaft A rotating in 
bearings formed in the frame B and provided with the usual 
driving pulley. The fan is inclosed in a casing C which has formed 
in it the side inlets ¢ and the outlet P. The leading vanes D are 























segmental arcs of circles, and an opening d is formed midway in 


each vane. These openings d are pai ly covered by curved side 
plates F fixed to the leading vanes D. In ae 3 4 additional 
vanes G are employed for the purpose of contracting the internal 
area of the ing, thereby throttling the entering fluid and so 
diminishing the back pressure. (Sealed June 8, 1887). 


7146. W. J. Da London. An Improved Valve, 
Specially to Circulating Air 
{ 3 Fige.) June 9, 1886.—The improved valve is made with 
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a conical or rounded face, and the seat is of corresponding form. 
The valve and its seat are both metallic. (Accepted April 16, 1887). 


16,003. G. Castanon, R. Menendez, and §, Gil, Paris, 
Improved Pump. (8d. 10 Figs.) August 4, 1886.—This 
invention relates to pumps in which the piston is formed as a 
flexible diaphragm that is moved by a piston-rod so as to assume 
inverted positions at opposite ends of a pump chamber, thereby 
displacing the fluid drawn into the latter by the motion of the 
diaphragm. According to this invention the flexible diaphragm 
ismade of caoutchouc in which is embedded canvas and rings of 
metal serving to strengthen the diaphragm and secure it to the 
casing without bolts passing through it, the casing being provided 
with an annular groove for the reception of the outerring. (Sealed 
March 1, 1887). 


ROCK DRILLS. 


6440. F.C. Phillips and H. E. Harrison, London. Ne 
or Improved Means or Ap) tus for Im Per- 
cussive or ting Motion to Rock or 
other Tools or truments, (8d. 5 Figs.) May 13, 1886. 


—This invention has for its object to enable percussive or recipro- 
cating motion to be imparted by means of electricity to rock drills 
or other tools, such as hammers. This is effected by the employ- 
ment of two circular coils, 1 and 2, of insulated wire. Each coil is 
inclosed on three sides by bent bars or plates 3 of iron arranged 
at right angles to the direction of the winding of the coil, and 
carried byaframe4. These bars 3 are insulated from each other 
and from the frame, and form the sheathing and core of the coils ; 
5 and 6 are insulated hoops for binding the bars and coils securely 
together. Each coil, with its bars or plates 3, constitutes an 
electro-magnet having for its armature a series of insulated iron 
bars or plates 7 carried by a boss on the shaft 9 and secured by 

















J 


an insulated hoop 12*. One pole of an electric generator is per- 
manently connected through its pivot to an insulated plate 14 
pivotted at 15 to one of the frames 4, and the other pole with one 
end of each of the coils 1,2. The other end of the coils 1, 2 are 
connected to contact pieces 19 and 20 respectively. When the 
plate 14 is in contact with the contact piece 19, the coil 1 will be 
in circuit, and becoming excited, will cause the armat 7 to 


7089. G. F. Redfern, London. (J. N. M. Millot, Noix 
Com: Sand 


aux Forges.) ents in 

heh Sy ad in the Se me he 
eC pes and Apparatus therefor. Figs. 

May 26, 1886.—A large bedplate A, which may be mounted on 
ae a turntable C of a size sufficient to carry at least 
er turntables D as near as possible to its outer peri- 
hery, Each turntable D serves to carry a core-box E hinged to 
t so as to enable the two parts of the box to be opened, as shown 
to the left of Fig. 1. A hollow cast-iron pillar F fixed to the bed- 
tit ditcotions, ahd the groopad helbey which st eiies nag « Shea, 
rections, and the groovy: y which it guides a n, 
one end of which is fixed to a Scautlvbatincing weight within the 








pillar F, whilst the other end of the chain is hooked to the upper 
rt of the core-box. Two cast-iron pillars G are fixed upon the 
bedplate, and serve as a fulcrum for the mechanism which affects 
the compression of the sand in the core-box by means of rammers 
M, which is operated by cam-shaped leather-coated cylinders N. 
The turntable C having a circular continuous intermittent motion, 
h core-box is brought successively under the sand-compressing 
atus. An equal distribution of the sand is effected by means 

of a regulating device K, For the compression of exterior cases or 
moulds for pipes, the compressing sppareiue is movable, and runs 
on a circular railway. In this case the apparatus is guided by the 
crane pegs hg, and passes successively above each vertical 

er 


mould in o to effect the compression of the sand. (Sealed 

June 8, 1887) ae 
7141. T. Nordenfelt, London. Im ents in 
Chain Cables. [4d.] May 27,1 A number of 


separate steel or wrought-iron links are united to form a chain by 
casting the alternate missing links in position. Or else all the 
—- may be cast in their proper places. (Accepted April 27, 
1887). 


MANUFACTURE OF WIRE ROPE. 


2203. J. B. Stone, Worcester, usetts, 
U.S.A. Improvements in the Man of Wire 





move forward. A pin 18 on the shaft 9 will then strike’ against | Ro 


the plate 14 and cause it to make contact with the contact piece 
20, thereby completing the circuit of the coil 2, which will then 
cause the armature 7 to move backward. After closing the circuit 
of coil 1, the circuit of coil 2 is broken by the movement of the 
plate 14. This procating movement of the armature 7 will 
continue automatically, thereby operating the tool secured to the 
shaft 9, (Sealed May 23, 1887). 


CASTING AND MOULDIN: G. 


$261, W. Potthoft, Louisenhutte, Lippe, Germany. 
Improvements relating to the Manufacture of Metal 

and to Apparatus therefor (8d. 2 Figs.) 
March 8, 1886.—The improvements consist in the employment, in 
the mechanical production of metal castings, of moulding tables 
n', n* arran to carry the ~~ and lower mould boxes or 
flasks vely, and to rotate intermittently for the purpose of 
bringing the fiasks successively beneath the patterns, in combina- 








tion with a ng ring ¢ which intermittently rotates with 
the mo: me | tables, and upon which the upper and lower halves 
of the moulding boxes are put together as they are lifted from the 
moulding tables, The ring i then conveys the mouldsto the place 
for , and after returns the emptied halves of the 
at xes to the moul tables. By turning the driving 


and Cables. (8d. 3 Figs.) February 12, 1887,—This 
invention has for its object the manufacture of a wire rope or 
cable which will not kink or twist when unwound from the re- 
ceiving spool for use. The invention also does away with the 
n ity of employing mechanical means to prevent torsion being 
put into each individual wire during the twisting operation. The 
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improvements consist in twisting the wires together without re- 
ference to the torsion put in the wires, and then passing the 
twisted wires through a wire-straightening device K of. the usual 
and well-known construction and operation, adapted to give 
alternate bends to the wires, for the pi of removing the 
tendency to kink and contort, all in one continuous operation. 
The wire straightener K may either be caused to revolve simul- 
oe with the flyer B or may be stationary. (Sealed May 20, 


NUTS AND BOLTS. 


4597. J. Scattergood, West Bromwich, Staffs. An 
Improvement in the Manufacture of Lock-Nuts. 
(8d. 7 Pigs) April 1, 1886.—The nuts are made to fit their bolts 
for part of the depth of their screwed holes, and for the rest of 
their depth are tapered to a smaller diameter, the sides of the 
hole being at the Lg ope part divided by one or more cross cuts so as 
to permit the nut. to expand and have an elastic grip on the bolt. 
(Sealed April 7, 1887). 

4821. A.J. Boult, London. (G. Coulon, Paris.) Im- 
provements in or rela’ to Bolts or the like, 
(8d. 9 Figs.) April 6, 1886,—The improved bolt is provided near 
its point with two parallel tapering slots for the reception of the 
arms of a forked key, which are split to form tongues that are 
= to prevent the key from slipping. (Sealed April 12, 
1887). 


1583. J. H. Burdick, U Wisconsin, U.S.A. Im- 
vements in Nuts. [6d. 6 8.) February 1, 1887.—The 
mproved nut of steel or other elastic material is formed with a 
longitudinal slit from one end to the other, and with one or more 
sides of the nut somewhat flattened or driven inward, whereby 
the nut in its normal condition has a bore at a variance froma 
true circle at the aut or points where such flattening occurs for 
Cc! 


tes ¢ which are cranks 6, are | the purpose of locking the nut on its bolt, (Sealed May 6, 1887). 
upon the dew in the moulding boxes. (Sealed March 15, » . , on asia 
MISCELLANEOUS. 

London. Tuprovements in| 1062. J.B. Stone and F. W. Hindson, Birmingham. 
the of Cores for Use in 1 of | Improvements in the Sand Blast Process and in 
Me {4d} 6, 1886.—The cores are made by m Apparatus a ay ae in the said Process. [ild. 9 
powdered carbon with sand, loam, ashes, asbestos, or other fibrous | Figs.) January 23, 1886.—According to this invention, condensed 


sad ibis napedlag this paste liso ot Gury ion’ ci) tating 
. in’ or 
the water, pring closed vessels and ovens. (Sealed June 10, 





or compressed air is employed for the propulsion of thesand. The 
pre a a ea te See Bl ete ee 
curren compressed air surface ‘ated A 
(Sealed December 14, 1886). soy oe 





3663. S. Pitt, Sutton, Surrey. (C. Haret, Paris.) Im- 
Mpresextatiod of 


rovements in the 
tters and in for Rend Bodies 
ninflammable and -for. . [6d.] 
March 15, 1886, —The matters or bodies'to be rend uninflammable 
are coated or impregnated with ‘‘ glycero bi-alkaline,” consistin; 
of glycerine, cream of tartar, phosphate of soda, sulphate 
car te of ammonia, and river water. (Sealed April 26, 1887). 
10,237. J. H. Horne, erenee: Mass., U.S,A. Im- 
~¢ (8d. 4 Figs.) Au 0, 1886,—The pulp vat is pro- 
vided with spiral-passages of uniform capacity in any cross ion 
of such a shape that the pulp approaches a beater roll in a body 
of greater height than width, and immediately before reaching 
the roll, is converted into a body of greater width than height, 
but returns to its first condition after passing over the roll. 
(Sealed November 16, 1836). 


17,161. _A.J.Boult, London. (E. C. Higgins, New York, 
U.S.A.) Improvements in Apperesee for Couplin 
an ncoup pearuas. . & Figs.) December 31, 
1886.—The improved coupling a ment for shafting consists of 
an adjustable hanger carrying a coupling key, and operated by a 
lever, whereby the coupling key is caused to‘disconnect or connect 
adjacent portions of the line of shafting. (Sealed April7, 1887). 


179. W. Burrell and R. Carver, Great Yarmouth, 
Norfolk. An Improved Adjustable Neck Bearing 
for Upright § (6d. 3 Figs.) January 6, 1887.—Ac- 
cording to] this invention neck bapting? for uprigh shafts are con- 
structed with sliding brasses and wedges adjustable either from 
above or from below the ig by means of screws and sliding 
nuts. (Sealed April 29, 1887). 


184. J.Wroe, Manchester. Improvements in the 
Construction and Manufacture i) 
Buffer, Draw, and Bearing 5: 
oses, and commonly known as Volute Sp " 
{8d. 2 Figs.) January 6, 1887.--The springs are made according 
to this invention from bars or plates of steel or other suitable ma- 
terial, which are corrugated in the direction of their length. 
(Sealed May 23, 1887). 


val Pat oe, See, qo ah 
men’ acking for Pistons, Stuffing-Boxes, an 
other similar Parts of os or Machines, and in 
Composition for Treatment of the same. [4d.} January 
7, 1887.— According to this invention gasket or similar packing 
made from hemp, jute; or other fibrous substances is saturated 
or impregnated with a mixture of asbestos, sulphur, plumbago, 
steatite, paraffin wax, palm oil, castor oil, and soda crystals. 
(Sealed April 15, 1887). 


2251. J. H. Johnson, London. (A, Leon, Paris.) Im- 
pesreents in Tubes or Conduits for Gas, Water, 

ectric Conductors, and thelike. (6d. 5 Figs.) Febru- 
ary 12, 1887.—The improved tube or conduit is provided with a 
wood sheath made in two parts, one being channelled for the 
reception of a pipe, and the other pipe forming a cap or cover, 
( d May 23, 1887). 


2866. EZ, M. Armand, Paris. Improvements in 
Scutching or Decorticating Machines. [6d. 2 Figs.) 
February 24, 1887.—This invention relates to machines for the 
treatment of textile plants such as flax, hemp, and particularly 
ramie in a greenor dry state. The stalks are spread upon a table 
I, and are pushed by hand between the ‘two rolls B, B!. These 
rolls may be smooth flattening rolls, or be provided with a screw 
thread with a cutting edge so as to open the stalks inthe direction 
of their length. On leaving these rolls, the stalks are acted upon 
iby a single serrated lower crushing or breaking roll A of large 
d ter, in tact with two or more smaller serrated rolls 
Bu, B', which are driven by the roll A. The stalks now pass 


and for other 











between two cleaning drums EE! provided with blades, and 
rotating at a greater speed than the crushing rolls, and causing a 
—s or scratching which cleans both sides of the stalks. The 
blades of the cylinder E rotate in close proximity to the cylinder 


A, and would turn back any elk which might have a tendency 


to coil itself around macy | er A, An essential part of this in- 
vention consists in providing a sliding clutch.and loose pinions for 
reversing the movement of roll A, for the purpose of 


causing 
the stalks to return when their rear ends, which are still held on 
the feeding side of the machine, are about to enter between the 
crushing rolls. The stalks in their return movement are subjected 
more thoroughly than the first time to the action of the cleaning 
drums E El, which continue to rotate in the same direction after 
the motion has been reversed, (Accepted April 16, 1887). 





UNITED STATES PATENTS AND PATENT PRAOTICB, 

oer ony with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Water ConsERVATION IN New SoutH Wa ss. — The 
construction of tanks for the conservation of water in the 
western districts of New South Wales is now engaging 
the attention of the New South Welsh Mines Depart- 
ment, and some of the works will be commenced at an 
early date. The stock on, gi and inspectors of the 
public watering places have requested to furnish re- 

rts containing recommendations as to works necessary. 

ile the officers are occupied with the preparation: of 
these reports, the Col | Government will take -such 
action as will enable them immediately, upon reeeipt of 
the a to proceed at ‘orice with the more urgent 
works, 
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THE AMERICAN SOCIETY OF MEOHA- 
NICAL ENGINEERS. 


(From our New York CoRRESPONDENT.) 


Wuite the name of Washington may not be 
altogether so attractive to an Englishman as that of 
Wellington or Nelson, yet there are few cities in this 
country more fascinating to a foreigner than the 
Capitol of the United States. 

The first impression produced on the mind of a 
stranger in Washington is a sense of grandeur. 
The avenues are extremely broad, being for the 
most part 160 ft. wide, and the streets are from 
80 ft. to 90 ft. It has been truly described asa 
‘* city of magnificent distances,” and the unwary 
stranger will find to his cost that two or three blocks 
is a distance worth considering, especially on a hot 
or on a cold day. In the latter case the cutting 
wind has an ample sweep through the broad 
avenues and will howl like a condemned fiend 
around the head of Pennsylvania Avenue, carrying 
the wayfarer off his feet and filling his eyes, nose, 
and ears with dust. 

The public buildings, principally constructed of 
granite, have a massive appearance, aud everything 
combines to give to the beholder the impress of 
magnificence and permanency, although republi- 
can simplicity prevails almost to a painful extent. 
Nothing save the Capitol itself has any appearance 
of ornateness, even the White House, the home of 
the President, being of architecture of the most ex- 
treme simplicity. 

The plan of the city was prepared in 1791 by 
Peter Charles L’Enfant, a French engineer who 
had given to this country distinguished services in 
the revolutionary war. The arrangement of the 
city in general is similar to that of Versailles. 

On Pennsylvania Avenue the Capitol stands at 
one end on the summit of a hill, and the Treasury 
Building at the other. The streets are regular and 
intersect at right angles. There are numerous 
parks throughout the city adorned with statues of 
bronze of many of our great heroes, and numerous 
monuments, equestrian and others, are to be 
found at the intersections of many of the streets. 
Since the civil war these have multiplied greatly, 
and hardly a military or naval commander of emi- 
nence has been forgotten, affording a refutation to 
the oft-repeated proverb that ‘‘ Republics are un- 
grateful.” In Washington may be found one of 
the largest sewers in the world, having a diameter 
of from 24 ft. to 30 ft. 

In this city is also a remarkably fine botanical 
collection, the whole world having contributed spe- 
cimens ; even the sacred palm tree flourishes in its 
native splendour, while the bread-tree, the giant 
fern, the aloe, and candle-nut tree are to be seen. 
If New York has its Bartholdi Statue, Washington 
has its Bartholdi Fountain. At Washington is also 
the Navy Yard, where the Government is about 
to erect machinery for making heavy guns, the 
Potomac river, on which the city is located, afford- 
ing a ready access to the ocean. 

As the most remarkable building in the city 
is naturally the Capitol, whose immense dome can 

seen for miles in the distance, a few words 
regarding it may not be out of place. 

The building is 751 ft. long and the greatest 
depth is 324 ft. The dome rises from the central 
building, and there is an immense wing on either 
side, one being for the House of Representatives 
and one for the Senate. In the central part of the 
building is the Congressional Library. To obtain a 
copyright forany book in the United States it is 
necessary to send two copies to the Librarian of 
Congress, and one is deposited in this library and 
onein the Smithsonian Institute, which is but a 
short distance from the Capitol. The dome itself 
was designed by Walter, and its dimensions 
are as follows: From the base line of the eastern 


facade to the top of the lantern is 288 ft.; the} sash 


statue of Freedom surmounting the dome is 
19} ft., and the diameter of the latter is 135 ft. 
The lantern which crowns the dome and supports 
the statue is 15 ft. in height. The statue was made 
by Clark Mills, and is of bronze weighing about 
15,000 lb. ; it rests upon a globe, thus typifying the 
idea that Liberty shall, in time to come, rest upon 
the world. In point of height the dome of our 
Capitol is the fifth in the world. The great bronze 
doors of the building were modelled by Randolph 
Rogers and cast in Munich by. F. v. Miller; they 
are 19 ft. high and 9 ft. in width, and in their panels 
are made in relief many events connected with the 
early history of this country, The magnificence 








of this work of art is simply enchanting, and visitors 
ee to be found in groups before these doors at all 
ours. 

The various public buildings in Washington are 
for the different departments of the Government, 
such as the Treasury Building, the Post Office 
Building, the Army and Navy Building, the De- 
partment of Agriculture, the Bureau of Printing 
and Engraving, &c. Although the United States 
has no centralisation of power, but each State has 
its own form of Government, yet the heads of all 
departments are to be found here, and from this 
city start the actions, which are dictated by the 
will of people and delegated to their representatives 
to put into execution for them through the proper 
functionaries. 

With this introduction as to the place of holding 
the meeting and the surroundings of the members, 
it will suffice to say that the meeting convened on 
May 31 received a hearty welcome from Mr. Webb, 
the President of the rd of Commissioners of 
the district of Columbia, in which the city of 
Washington is situated. For in order to have all 
Congressional Acts as free from any local influences 
as possible, the Government of the district is ad- 
ministered by three commissioners. The Society 
was told in this address all those nice little matters 
which it delights a speaker to tell a body of men, 
such as the greatness of their efforts in mechanical 
science and the utter inadequateness of language to 
express them, till even the youngest member felt 
that if he had not been the first to discover steam 
and to apply it, it was only from the ungenerous 
accident of birth, and had he lived in the time of 
Watt, Fitch, or any of the early discoverers, he 
would not only have discovered all they did, but a 
great deal more they never dreamed of. All this 
is excellent, for it stimulates thought and endeavour. 
However, Mr. Webb’s remarks were quite true, for 
whereas in former days a mechanical engineer 
meant in general, what we know at present as a 
machinist, the development of science and the 
wants of mankind have brought this pursuit to 
the rank of a profession, and the successful me- 
chanical engineer of to-day must be a scientist and 
skilled in all other sciences needed in his profession, 
he must not alone know the strength of steel, but 
must be familiar with its structure, calling in even 
the microscope to point out its hidden mysteries. 
The response of our President, Mr. Geo. H. Bab- 
cock, was worthy of the man and of the occasion, 
and he called our attention to the beauties of our 
national Capitol and chronicled the event of our 
meeting there as a most happy one, and soit proved 
to be. 

The meeting being now organised, proceeded at 
once to business. Some time ago a committee had 
been appointed to devise a system of uniform tests, 
and with a view to obtain a wide range of ideas, 
this committee had sent material to manufacturers 
and establishments having facilities for making 
tests ; they had also sent blanks in which to report 
the results, but the replies had differed so widely 
that the committee intended to get up a more per- 
fect system of investigation, and with that idea 
excused themselves from making any detailed re- 
port at this time. 

It certainly was a comfort to find a committee 
appointed who really thought they were expected 
to do something. The average committeeman 
considers that this is simply either in personal 
compliment to him, or else is designed to confer 
honour upon the body who appointed him, and in 
either case rests contented. That he was appointed 
to do some work never occurs to him, and if there 
is a distinctive badge for such a committee he 
thinks his duty is done when he has strutted 
around awhile wearing the badge and letting the 
Society see him ; just as the mounted marshals on 
St. Patrick’s Day having donued an immense green 
and a rosette, which almost obscures the 
wearer, dash madly up and down our streets and 
shout impossible orders to men who pay no sort of 
attention to them. Our Committee, cae were 
workers and had done most excellent work, which, 
when presented as it will be before long, will 
benefit not alone our Society, but engineers in 
general in the United States and elsewhere. 

The Committee on ‘‘Standard Pipe and Pipe 
Threads,” whose previous report has appeared in 
ENGINEERING, made a supplementary report ; the 
consideration of a standard for pipe threads other 
than that covered by the Briggs formulas and tables 
having been referred to them. 

They had considered the advisability of attempt- 








ing to standardise pipe and pipe-thread_ sizes for 
their brass tubing and special tube for oil, natural 
gas and other pipe lines, and considered that as 
such pipe was ‘‘special,” and not for general use, 
the question belongs rather to the manufacturers 
and the users of this pipe, and they expressed 
an opinion that such cislanticing was important 
and should be brought about with as little delay as 
possible. 

The canvass of the Society was announced, and 
that the membership had reached 800. 

Mr. John W. Weston, the United States Com- 
missioner-General for the Paris Railway Jubilee, 
asked the Society to be represented there, either by 
models or delegates. He evidently did not con- 
sider the usual delegate a model, but Mr. Weston 

lainly did not include the anomaly known in the 

nited States as the ‘‘ walking delegate,” because 
he always rides at the labourer’s expense. That 
delegate is a model, and a model of all the mean 
and contemptible elements which go to make up 
one who gets a living by deceiving the honest but 
ignorant labourer. If such men could be sent to 
Paris and exhibited in the Morgue, not only this 
country, but all humanity, would breathe more 
freely. However, we are gradually growing out of 
the labour question, the agitators find it pretty hard 
work to get enough money to hire a hall in which 
to collect more, so if matters don’t look up for 
them pretty soon, the walking delegate will in truth 
become one at last, in other words he will become 


a ‘*tramp.” 
The first eee of the session was now presented. 
It was entitled “ Test of the Comparative Value of 


Different Kinds of Belting,” by Samuel Webber. 
Each belt tested was taken as put on the market, 
without oiling. The conclusions reached were that 
the leather-lined canvas belt was capable of trans- 
mitting more power without injury to itself than 
any belt tested. The 5-ply belt of this kind showed 
a higher coefficient of effect with a strain of 76 Ib. 
to the inch than it did with 117 lb., and the 4-ply 
cotton and leather, and also the Hugh and Schultz 
belts, showed a higher coefficient at 624 1b. per inch 
than at 834 lb. The Gandy belt gave its best co- 
efficient with a strain of 43} lb., while the ‘‘ rub- 
ber” and ‘‘ Economy” belts showed no perceptible 
difference between the strains of 624 Ib. and 834 Ib. 
The average results, however, show the medium 
strain of effect to have given the best coefficient 
of effect, and this at ,*; in. thickness of belt is 
equal to 333} lb. per inch. 

The ‘*Economy,” ‘“ rubber,” ‘‘ Schultz,” and 
‘*cotton leather” belts showed themselves capable 
of transmitting one horse-power per inch in width 
at a speed of 500 ft. per minute on iron pulleys, 
and the ‘‘ Schultz” belt at 400 ft. per minute on 
wooden pulleys ; but it was evidently overstrained 
by its stretching in the test. The cotton leather 
belt gave the same power at 350 ft. per minute 
on both wooden and paper pulleys. 

The superior holding capacity of the wooden and 
paper pulleys only corroborates well-known pre- 
vious experiments. Of the link belt the writer 
said it was wrong in principle and defective in ope- 
ration. 

Mr. Dutton defended the link belt, which he had 
used for running a cross-shaft driving a 60-in. 
lathe. The per Be were 36 in. in diameter and 
15 ft. apart ; the ordinary belts stretched, so that 
they decided to use a 4 in. link belt, and it gave 
them entire satisfaction. 

Mr. Towne thought all tests of belting should be 
extended over such a period as would take into 
account the hygrometric condition of the air. 

After some further discussion, the paper of Mr. 
Rutherford, ‘‘ Should a Piston-Packing Ring be of 
the same Thickness at every Point?” -was read. 
This was a mathematical discussion of the question, 
Should the inside of the ring be concentric with the 
outside, or should the ring be thicker opposite the 
cut? The matter was discussed by Mr. Porter, 
who gave an account of the rings used by Mr. 
Ramsbottom, superintendent of the London and 
North-Western Railway as early as 1825. This ring 
was a parallel one of equal depth all around. Mr. 
Porter found in his own practice these rings wore 
unequally, and he used a cast-iron ri red 
eccentric, the thin side being one-half the depth of 
the opposite side. 

The next paper was ‘‘ The Systematic Testing of 
Turbine Water Wheels in the United States,” by 
Professor R. H. Thurston. 

This was a historical sketch of what had been 
accomplished in the United States since 1823, and 
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commenced with the early experiments of Elland 
Morris, made in 1843, which showed a maximum 
efficiency of 75 per cent. Mr. James Francis, of | 
Lowell, by the use of a Prony brake fitted with a 
dash-pot, established hydraulic formula at nearly | 
the same time. In 1845, Uriah Boyden tested a tur- | 
bine wheel and derived 78 per cent. as a maximum, | 
and in 1846 obtained 88 percent. After various | 
other tests at different times, the Centennial tests | 
in 1876 were made ; the method was as follows : 

A large tank was built under the floor of the 
‘* Hydraulic Annexe,” and at a height of 33 ft. 
above it was placed another tank supplied from the 
lower one by a set of Andrews centrifugal pumps, | 
capable of raising nearly 2000 cubic feet of water 
per minute. The pen-stock was 4ft. in diameter, 
to the wheel casing, which was 8 ft. in diameter and | 
6 ft. high. The tail-race was 14 ft. wide and 8 ft. 
deep, terminating at the lerge tank under the floor. | 
The measuring weir was 9 ft. long, the water flow- | 
ing over an edge formed on a cast-iron plate, planed 
down to }-inch thickness and then bevelled to an | 
edge at an angle of 45 deg. The Table on the oppo- | 
site page shows the results obtained. 

The competition in turbines has been so great | 
that the Holyoke Company have finally constructed | 
a testing flume, which was opened in July, 1883, | 
arranged to test wheels of ary of the usual dia- | 
meters. The pit is 20 ft. square, and the power is | 
up to 230 horse-power. The measuring weir has a | 
capacity to 200 cubic feet per second. On inspect- | 
ing the tables submitted in Professor Thurston’s | 
paper, it appears that the highest efficiency was ob- | 
tain in a 36-in. Hercules turbine, and was 86.94! 
per cent. Professor Thurston stated further that a 
careful examination of the methods of observation | 
and calculation employed, had convinced him that the 
Holyoke Company gave the efficiency within a limit 
of 1 per cent., and probably within’ 4 per cent., so 
that for all practical purposes it might be considered 
exact. He looked forward to the time when every 
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roceeded to weigh the matter by means. of 


“* Helical Seams in Boilermaking,” by Professor | he 
ematics, reaching the conclusion that this form 


water power company would have a flume of its| Thurston, was then read. He considered the in- 
own and every large manufacturer of turbines! crease of strength thus gained in the longitudinal 


a private testing flume. 





of seam is very wasteful of metal, if so much inclined 
| seams was at the expense of the girth seams, and | as to secure any considerable gain of strength, if 
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Tests oF TURBINE WATER-WHEELS AT THE UNITED STates CENTENNIAL Exuisition, 1876. 




















Per cent. Per cent. | Per cent. | Percent. | Per rome | | Percent, | Per cent. 
Maxer’s Name, on Name ras WHEEL 18 KNOWN By. | at full | * “wn | — oe open * > iden | at aoe at os 
[poste or | of full | of full | of full | of full | of full | of full 
| Discharge. Discharge. Discharge. Dis:harge. Discharge. Di:charge.| Discharge. 
Risdon Wheel 87.68 | gazo | sear} 3. | 76.86 
National Wheel .. er: 83.79 | pe 70.79 
Geylein Wheel (single) .. 83.80 | | 
Thos. Tait .. ok - P 82,13 | es 70.40 | 66.35 55.00 
Goldie and McCullough... 81.21 El UAE 55.90 | 
Rodney Hunt Machine Company 78.70 71.66 | ia 68.60 | 51,08 
Tyler Wheel rt »> é 79 59 ¢e | $1.24 79.92 | 67.23 69.59 | 
Geylein’s (duplex)* 77.57 ad pop a | 74.74 | 
Knowlton and Dolan ; ‘se rf ee «| 77.48 74.25 ve | 62.75 
E.T.CopeandSons .. .. «1 «swe | eel 76,94 ss | 69,92 fre 
Barber and Harris ee ‘“e oa af es --| 76.16 73.33 | oe °» 70.87 | 71.74 
York Manufacturing Company 75.70 we 67.08 67.57 | 62.06 | 
W. F. Mosserand Co. .. ad 75.15 74.89 71.90 70.52 | he | 66.04 
A. N. Wolf.. ae 74.89 we o¢ 74.15 | 65.00 61.82 
Eee 8 | Sous ints braeact an ee s 71.66 cre | & Sahat era gg | 
0, J. Bollinger .. a ee ve ¥ ; 70.46 68.78 | 65,33 os | 60.20 | 656.62 
American Turbine én oa we ws “4 ..| 68.59 aa | 69,29 - | od $n | 60.14 
Chase Turbine Company +o AA me 68.30 67.79 | es 57.52 | 
York Manufacturing Company (experimental) 67.63 x 61.15 aa 61.42 
J.T, Noyeand Sons... FP $4 de -+| 65.68 65.59 | a 64.80 
\ | ) 











* This wheel was a double wheel with double guides, having no gate. 


Only one part of the wheel and guide was uncovered to get 


part-gate results. Therefore the part-gate result reported is not a part-gate compared with the other wheels, but a full-gate test of a 
i venting about five-cighths of the water of the combined wheel. 


the boiler or the flue is built of a succession of ring 
courses laid side by side; in such constructions as 
Root's ‘‘spiral pipe,” in which the courses are 
helical, this objection does not hold. 

The topical question, ‘*‘ What have you found the 
best method of removing gas and smoke from black- 
smiths’ shops?” was discussed. Mr. Sterling had 
tried large hoods over the fires with pipes running 
underground to a chimney 120 ft. high without 
avail. No remedy was stated which seemed alto- 
gether satisfactory, and probably the only effectual 
one would be to dispense with the fire. The next 
topic was ‘* What is the best cross-section for the 
frame of a steam engine?’ It seemed, however, 
that this was not the question intended, but the 

uerist desired to know what was the practice of 
the members in proportioning the cross-section in 
uare inches to the load on the piston. It was 
decided that so many other conditions came into 
@ proper answer to this, that the querist was 





left to frame a suitable question rather than to 
question a suitable frame, and the convention pro- 
ceeded to the next query, ‘* What data can you give 
from your experience as to the working pressure of 
gear teeth ?” 

One hundred pounds per inch pitch was the 
experience of one engineer ; but this question, how- 
ever, like the previous one, was subjected to so 
many varying conditions modifying the results, that 
no conclusion could be reached. 

(To be continued.) 


THE WESTERN TERMINUS OF THE 
CANADIAN PAOIFIC RAILWAY. 

Victoria, the capital of British Columbia, 
hitherto known as the ‘‘ Empress City of the 
Plains,” has the promise of a very dangerous rival 
in the future, in the new-born town of Van- 
couver, the terminus of the Canadian Pacific 
Railway. 











British¥Columbia, as we know, is the extreme 
western province of Canada, and was one of the 
latest States to join the Dominion. Since the 
completion of the Canadian Pacific Railway last year 
this province has become of increased value. The 
fact of its being the one only outlet on the side of 
the Pacific is sufficient to render it of great im- 
portance, but beyond this its mineral capabilities, 
to say nothing of its furs, fisheries, and agricultural 
powers, promise to bring it well to the front. The 
completion of the Canadian Pacific Railwayis a great 
step towards bringing the province forward, and 
indeed of binding together the whole Dominion. 
However, this is a matter which is more or less 
known to all who take an interest in colonial 
affairs ; what we propose to do now is not so much 
to discuss’ the effect of the railway generally on 
British Columbia, as increasing its valve in the eyes 
of proposing settlers, but to go still further and 
discuss the local effects that may be caused by the 
position of the terminus being at Vancouver instead 
of as originally intended at Victoria. 

A glance at the accompanying map will give an 
idea of the relative positions of the two towns 
which we are going to discuss, observing that 
Vancouver, to which the line has just been com- 
pleted, and which has not as yet a place on the 
chart, is situated at the entrance of Burrard’s Inlet 
and on English Bay, just below where the terminus 
is now shown at Port Moody. 

When the line was first started, the people of 
Victoria, who where the prime movers, were of 
course very anxious that its terminus should be at 
Victoria, which was, and indeed is the only decent 
seaport town in British Columbia, and at one time 
it was proposed to run the line somewhat as shown 
by the dotted line in the chart, that is, crossing the 
water by Seymour Narrows and so wending its way 
down to the capital. The work, however, was 
found to be too heavy, and eventually it was re- 
solved that the terminus should be fixed at the 
mouth of Burrard Inlet, the new town , being 
christened Vancouver. 

Taking everything into consideration, there is no 


| doubt that this is a wise determination, for the 
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harbour is infinitely superior to that of Victoria, 
which is too shallow to admit vessels of deeper 
draught than 15 ft. and these only in very limited 
numbers ; the site for the town is magnificent, 
and the natural formation of the place makes the 
approaches comparatively easy of defence. This 
town numbers at present about 3000 inhabitants, 
and the site presents an appearance calculated to 
make any of our English readers, used to trim 
streets, with brick or stone houses and paved high- 
ways, laugh at the presumption of settlers in 
calling ita town. Some 200 houses, most of these of 
wood, situated in the midst of a vast blackened area 
where trees have been cut down and the roots burnt 
in order to make room for the houses that are to grow 
up, and take the place of these ‘‘ original possessors 
of the soil,” are all that as yet constitute the town 
of Vancouver. Yet to look at the plans of the land 
surveyors you certainly would be persuaded that 
the town of Vancouver was as populous and 
flourishing as could be desired by its best wishers. 
However, Rome was not built in a day, and doubt- 
less another year will make a vast difference in the 
general appearance of the place. The question 
that remains for us to discuss is how Victoria—up to 
the present time the principal and only city on the 
coast—will be affected by this new place being 
selected as a terminus for the Canadian Pacific 
Railway. To do this, we must look at what the 
state of trade has been that has nourished Victoria 
for all these years, and then see how this trade is 
likely to be affected by the completion of the 
Canadian Pacific Railway, which will doubtless 
become one of the most important highways in the 
world. Will the opening of this road increase or 
decrease the trade of Victoria? Will the increased 
facilities afforded by the Canadian Pacific Railway 
for bringing trade to Victoria be more than coun- 
terbalanced by the fact that vessels proceeding to 
Vancouver can communicate direct with any portion 
of the interior ? 

The trade of Victoria consists at present of lum- 
ber, furs, fish, and gold dust as exports, meaning 
that it is the centre or emporium from which the 
different branches of these industries spring, and 
from where the supply is issued direct to the home 
markets, it up to the present time being the only 
place from which there was direct communication 
with Europe and America. Thus all the head 
offices and agencies of the various salmon can- 
neries, sealing companies, prospectors, lumberers, 
&c., are situated at Victoria, and it is to this place 
that ships come to load with the selfsame furs, lum- 
ber, gold dust, canned fish, &c., destined for 
European or American markets. Besides this, 
Victoria was not only the outlet of the northern 
coast, but everything from or to British Columbia 
had to pass through it, the communication between 
this province and the east being effectually closed 
by the Rocky Mountains. Now, however, the open- 
ing of the Cunadian Pacific Railway has changed 
all this. Why should agriculturists up the country 
get their implements and stock, &c., through San 
Francisco or round the Horn vid Victoria, when 
they can get it probably more cheaply and in a 
shorter time from Canada by the Canadian Pacific 
Railway ? Or again, supposing they did get these 
things from San Francisco or from England by sea, 
why should they go first to Victoria to tranship 
these for Vancouver anc then up by the Canadian 
Pacitic Railway in preference to shipping direct to 
Vancouver? In the same way the sealers, lum- 
berers, canners, and miners have a Canadian market 
opened to them by means of the Canadian Pacific 
Railway. Surely it appears only too probable that 
Vancouver with advantages in choice of routes 
equal to Victoria (with reference to the Northern 
and Central Pacific, whose termini are respec- 
tively at Portland, Oregon, and San Francisco), 
and with infinitely greater advantages as being 
itself the termini of the Canadian Pacific Railway 
(the English high road), should be found a better 
trade centre than Victoria, separated from its base 
by 60 miles of water. Naturally all this will take 
a little time to work out. A city with old-established 
trading connections like Victoria, will not lose its 
trade all in aday; but looking at it as affecting 
future generations, or even intending settlers, there 
appears to be little doubt that Vancouver will be 
the city of the future on the Pacific Coast, and as 
such offers the best opening for those who desire to 
seek their fortune in the colony. The dry dock at 
Esquimalt will be one inducement for ships to go 
to Victoria, and the fact of there being a dockyard 
there must always attract men-of-war and keep 


trade going, but it appears only too probable that 
if once Vancouver attracts the trade these adjuncts 
will in a very short time spring up there. As it is, 
there has been serious talk of removing the naval 
stores to Burrard’s Inlet on account of the ex- 
tremely exposed position in which the dockyard at 
Esquimalt now diade, and the great difficulty in 
defending it. Had it not been for the dry dock 
which we have just mentioned (a description of 
which appeared in our ‘issue of February 18th), itis 
more than probable that by this time the naval 
establishments at Esquimalt would have found 
themselves on their way to the neighbourhood of 
Port Moody, where the Admiralty have land re- 
served, and where the arsenal would be safe from 
the chances of any bombardment. 


LITERATURE. 


McClellan’s Own Story. C. L. Webster and Co., Hart- 
ford, Conn., U.S.A. 

A REVIEW, of course, is simply the expression of 
the writer's opinion, and is necessarily liable to 
prejudice and error. It will, however, be the 
reviewer's aim in this notice to be fair to one 
under who he served for a short time, and whose 
good characteristics he has always admired. All 
true friends of General McClellan, it seems to 
the reviewer, must greatly deplore the issue of this 
volume, for it shows a side of the author which 
was not hitherto’even suspected ; the whole tone of 
the work is bitter, the cry of a disappointed man, 
while in some places it is positively malicious. It 
is also greatly to be regretted that the editor was 
not more discreet in cutting out passages which 
cannot fail to injure a man who was highly es- 
teemed by his countrymen, whose services to the 
Union were of a high order, and whose loyalty was 
beyond all question. The whole difficulty seems 
to lie in the fact that General McClellan was not a 
great man in the sense of being a man of broad 
views, that his capacity as a commander was also of 
a limited nature, and that sadly enough neither he 
nor his friends ever recognised this fact, of which 
his superiors and the nation at large were fully 
cognisant. 

He was impatient of control and assumed that 
his plans were the only feasible ones, and in his 
tl he has attacked every one who presumed to 
differ from him. This is the greater pity, because 
he showed in emergency a ready resource, and un- 
doubtedly by his prompt action restored the army 
of the Potomac to a state of discipline and 
efficiency from a chaotic condition, but he 
gives himself the most ample praise for his services, 
calling himself by implication and almost in words, 
the saviour of his country. His book shows at the 
outset that he was not in sympathy with the ad- 
ministration on the question of slavery, although 
the country had most emphatically decided this 
question, and he weakly cites the views of rebel 
officers to the effect that he always ‘‘ fought 
them like a gentleman.” One thing that strikes 
the reader is the wonderful egotism of this dis- 
tinguished author. He states that the President 
and his advisers made a great mistake when they 
thought he desired political advancement, and yet 
the first step he took at the end of the war was to 
contest the first vacancy for the presidency. The 
country at large showed their opinion of it by giving 
him 21 electoral votes out of 236, and 11 of these 
were cast more on a local issue than on the presi- 
dential question. Delaware, New Jersey, his native 
State, and Kentucky, neither the largest or most 
influential States, alone voted for McClellan. His 
allusion to General Grant is also of a patronising 
character. In this he states if Grant had received 
a place in McClellan’s staff he would have probably 
remained with him and shared his fate. He calls 
it ‘*Grant’s good luck” which prevented this. It 
would be very difficult to make Americans believe 
such a statement in view of General Grant’s career. 
We are told that, had General McClellan’s plans 
been carried out as to Tennessee, Richmond and 
East Va. could not have been held, and further, 
that if the command had not been taken from him, 
he would have moved upon East Tennessee and At- 
lanta ; but these are simple assertions, and it is rather 
difficult to see on what they rest. When the Federal 
forces had full control in Tennessee, Richmond and 
East Va. were still held by the rebels, and the idea 
of Sherman’s march was never supposed to have 
originated with McClellan. The private letters of 

















the general so unwisely published bring out his 





extremely good opinion of himself in a most un- 
pleasant way. ey are full of the flattering 
remarks he heard regarding himself and his plans, 
but add nothing to the value of the book. 
Expressions as to his saving his country, with 
which they abound, and the contrasts he makes 
between his services and those of other gene- 
rals, while well enough as his own private opinion, 
sound strangely in a work intended for the 
public. Although General McClellan states he did 
not desire political perferment, yet his book teems 
with what he evidently intended to be views of 
statesmanship; he would put down the rebellion, 
but he would not touch the root of the whole evil, 
namely, the property in human beings. The argu- 
ments of the book are of a peculiar character, a 
conclusion being stated frequently wholly un- 
warranted by the premises. For instance, he 
argues because recruiting was stopped in 1862, it 
was done in order to prevent the Government 
from having sufficient men to carry on the cam- 
paign. All Americans, who are old enough to 
recall those days, remember well that no one 
at the North had any idea of the needs of 
war. The first call of 75,000 men seemed large, 
and the 300,000 call seemed almost to pass belief. 
General McClellan must have known these facts, 
and yeton this one matter he imagines a gigantic 
conspiracy to thwart his efforts, and to sustain this 
view accuses some of the men to whose memory 
the country to-day pays a hearty devotion, of the 
blackest crime in history. President Lincoln 
he hardly dare accuse in this manner, for long-suffer- 
ing as the American people are, yet there is a limit 
to their patience, and no word against Mr. Lincoln 
would be tolerated, which fact General McClellan is 
too good a politician not to know; he therefore 
presents him as a weak and vacillating man swayed 
by various counsels hither and thither, but always 
in the end opposing General McClellan’s plans. 
This view of Mr. Lincoln will surprise the country 
which twice called him to the highest office, and 
which fully believes to this day that no man 
ever grasped the helm of State with more vigour 
and determination, and that no one of his day 
was more gifted in anticipating the demands of 
the time or more persistent in enforcing them. 
Yet McClellan speaks of him as being played 
upon by his fears for Washington and his political 
aspirations. The complacent way in which he 
dismisses the question of why he did not resign 
command of his army when he found he was at 
variance with the administration, is rather re- 
freshing. ‘‘I knew of no commander at all likely 
to be assigned to it in my place who would be com- 
petent to conduct its operations.” He styles some 
of the cabinet of Mr. Lincoln ‘‘ the greatest geese”’ 
he has ever seen, and is elated with the title of 
‘* Our George,’’ which, by the way, the writer never 
heard applied to him. That he did aspire to states- 
manship, and that of a high character, appears in 
another of these unfortunate private letters. ‘‘ This 
unfortunate affair of Mason and Slidell has come 
up, and I shall be obliged to devote the day to 
endeavouring to get our Government to take the 
only prompt and honourable course of avoiding a 
war with England and France.”’ Just what this 
course was we are not told, for here, at least, some 
wisdom was shown by the editor, or some one, of 
eerie, for a convenient series of . . . . ensue. 

robably it was something the Government could 
not have done, for it must be borne in mind that 
this book is written as a sort of retrospect, and 
many things have undoubtedly been written in 
view of the results which occurred. It is never 
difficult to make predictions as to what will happen 
after the resultis known. After accusing the Govern- 
ment of ignorance of military affairs, charging upon 
it partisan motives instead of patriotic resolves, 
and after saying that General Scott not only disap- 
prores of his plans but sometimes thwarted them, 

e tells us, that he proceeded to do what he thought 
necessary to save the nation, that he accomplished 
it, and knows ‘‘ of no case in history where so great 
a great a task was so thoroughly performed in so 
short a time.” 

In passing, he speaks of General Buel as another 
creator of armies, and declares he saved Grant and 
Sherman from defeat at Shiloh. In fact, he lets 
his hostility, or rather his envy, of these great 
generals appear in many places in his book, but for- 
tunately their fame does not depend on any state- 
ments from him. The American nation has given 
its endorsement to each one of them in most un- 
mistakable language, and had McClellan been one 
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quarter the statesman he assumed himself to be, he 
would have known anything like carping criticism TABLE IIL.—Assor’s ANALYsIs OF MisceLLANEOUS Exprriments, &o. 
of either would react terribly on its author. But it) — 282 34 ) 
is for Stanton he has the greatest bitterness ; he un- | 3 Explosive. s Bawa! S22 
hesitatingly calls him a traitor and a slanderer, and | 3 3 22se18 E 
accuses him of crimes that would bring a blush to 5 * a ig 55 | a | 
the face of Judas. In one paragraph he complains al Target. § Re g ‘& a2e| rs 3 > | REMARKS. 
that recruiting was stopped, and in the next one |= | Deseription.| & | = | 8 - Ea 8s| os BS | 
says the numbers demanded by the draft were| © Ei : SS ies | $233 | 
absurdly large. Here, as in almost every other || {ie lq | az <| Ate< | Be e 
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been adopted, would have saved the country. Hl pote venga Ganpowder 15 180} 3 | 180, 16,020 Tota destruction. s 
i , Terpsichore -. Rifle powder | 22 150 | 19 175, 1,403 2,627 | Hole n diameter. 
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sieges? McClellan built some nine miles of for-}1g Fulton =<. 2!) as | aaun 122 | 6456 | 81145 | Crushed. Hole 20ft. long. 
tifications around Yorktown; he had also the 19} Gunboat .... >, [ane - = | 4 ane —a ft. 
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was just this prevailing idea which so greatly 
impaired McClellan’s usefulness. His book is 
full of such sentiments, and anything of credit 
to others is belittled or ignored. After the 
battle of Williamsburg, where he was bound to 
give some credit to General Hancock, he states that 
had he, McClellan, come in the field earlier he 
would have achieved greater results and saved 
a thousand lives, but comforts himself with the 
thought that the officers and men feel that he saved 
the day. He says later that the capture of Norfolk 
was the result of his movements. His opinion of 
himself is shown when he says, ‘‘ It would be utter 
destruction to this army were I to be disabled.” 
He next tells Stanton that he has done his best 
to destroy the army, the trouble being that McClel- 
lan asked for impossibilities, and the authorities 
at Washington, who were surveying not simply 
the small compass of his operations, but the needs 
of the country at large, were unabletodo his bidding. 
The country to-day believes that the loss of Wash- 
ington would have seriously imperilled the ulti- 
mate success of the war, if not the stability of the 
Union, and has honoured again and again the men 
whom McClellan accuses of being traitors. A 
little later we are again treated to a suggestion to 
the President in which if he acts, ‘‘ the country will 
be saved.” Instances might be multiplied where 
the realleaders are called ‘‘ dolts,” ‘‘ fools,”’.‘‘herd,” 
‘* treacherous hounds,” and the like ; but why con- 
tinue the somewhat monotonous task? It may 
be said in conclusion, that while General Grant’s 
book has greatly added to his fame, and has shown 
him to be even a greater man than was supposed, 
General McClellan’s book has detracted from his 
reputation not alone as a soldier, but also as a 
man. The fact that it was written in no heat of 
action, but in calm cold blood, makes it all the 
worse, and it is only to be hoped that time will 
relegate it to the realm of oblivion, that Americans 
will forget its existence, and only remember its 
author in the light of the great services that he 
actually rendered his country, and not in the light 
of those he assumed himself to have rendered, nor 
those he says he would have rendered if he had 
only been allowed to have his own way. 


SUBMARINE MINING. 
By Lieut.-Colonel Buckni11, R.E, (Ret. ) 
I.—Inrropvuctory. 
With Analyses of Important Experiments, cc., 
already published. 
(Continued from page 2.) 
Somk experiments were carried out by the 
Austrian Government at Pola in 1875, and are re- 
corded in Abbot’s report. Target, a pontoon, 
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through both skins of Oberon, this result must 
| have been evident, 





draught of water 19 ft., 60 ft. long, 40 ft. beam, 
with circular ends, and fitted with a condenser and 
two Kingston valves, and with a double bottom to 
represent the Hercules. 

Experiment 1.—C=617 lb. dynamite, D—58 ft., 
D horizontal = 62 ft. from keel, submersion 40} ft. ; 
depth of water 60} ft. at charge and 62 ft. at target. 
Effects: outer skin slightly indented, a few rivets 
started, several screws of valves locsened. 

Experiment 2.—C==585 lb. dynamite, D—48 ft., 
D horizontal—60 ft. from keel, submersion 36 ft. ; 
depth of water, 78 ft. at charge, 74 ft. at target. 
Effects: some rivets loosened, a few angle irons 
sheared, outer skin slightly indented, no damage to 
condenser or valves. 

In each experiment the charge was placed opposite 
the centre of the pontoon. On Table III. is given 
Abbot’s analysis of miscellaneous experiments, &c., 
a column being added, as before, showing the pres- 
sures calculated by the author’s formula to be de- 
scribed hereafter. 

General Abbot’s remarks on this Table are as 
follows : 

1, ‘‘ Except in the uncertain and anomalous gun- 
powder trials upon the Wagram and the Requin 
(the former vessel not described, and the latter a 
very small craft) in every instance where the 
computed mean pressure exceeded our adopted 
standard of 6500 lb. per square inch ”’ (as calculated 
by General Abbot’s equations) ‘‘the vessel was 
destroyed.” 

2. ‘* The injuries to the Terpsichore, and to the 
Conklin and Olive Branch, show that an ordinary 
wooden hull will not always endure a computed 
mean pressure of 1500 lb. per square inch.” 

By the author’s formula these pressures appear 
to be much greater than 1500 lb., viz., 10,000 lb. 
and 19,000 lb. 

3. ‘The injuries inflicted upon the Ironsides and 
Minnesota indicate that 3006 1b. per square inch 
exceeds the limit of safety even for a strong 
wooden hull. The blow received by the latter is 
especially interesting as fixing her extreme en- 
durance.” 

Experiment No. 9 on the Oberon series proves 
conclusively that the distances recorded against the 
Ironsides and Minnesota must be erroneous. 

4. ‘* The trials upon the Austrian pontoon con- 
firm the conclusion that the recoil of a target 
reduces the effect upon it. . . ..” 

5. ‘* The discrepancies exhibited by some of the 
gunpowder experiments, and the remarkable uni- 
formity shown by those with gun-cotton and dyna- 
mite confirm the conclusion reached when testing 





these explosives in rings” fitted with crusher gauges, 
to be described in another article. The conclusion 
referred to, was that explosive mixtures appear to 
act with a decided maximum intensity in some one 
direction at each explosion. In other words, that 
there is a marked burst of gas from such an explosion, 
but that it is as likely to occur in one direction as 
another. With explosive compounds no such 
erratic action was observed. This is one of several 
reasons for preferring the compounds to the mix- 
tures for submarine mining. 

The following additional information concerning 
some of the entries on Table III. is taken from 
General Abbot's report. 

1. The Dorothea, a strong 200-ton brig, was 
blown up in England by Robert Fulton in 1805. 

2. HLALS. Terpsichore, sloop-of-war, 10 ft. 
draught, was blown up in 1865 in England. The 
charge was 2 ft. clear of the ship, horizontally. 

3. This target was an iron case 20 ft. long by 
10 ft. high by 8 ft. deep or thick. It had six com- 
ote being divided by one }-in. longitudinal 

ulkhead and two #-in. cross bulkheads. The front 
and rear faces were 1} in. thick. 

Large pieces of iron were hurled nearly 200 ft. in 
the air and to a distance of about 100 yards. 

Experiments 4 to 24 on the Table were carried out 
in France, and but little is known about them. The 
Prudence had some kind of plating on her side 


presented to the explosions, The dimensions of 
the vessels were as follows : 
Oe a. ft. by ft. , ‘ 
uin y 16 by 4.5 draught 
Express ... 08 ,, 20 ,, 6.6 me 
Marie 115 4, Blo 7.2... = 
Cormoran ost pe ans ae, Wok oa 
Eldorado... ae tn Oe eo 
Prudence... 177 ,, 494,143 ,, 


It is impossible to say much about these experi- 
ments, because the relative strengths of the hulls 
and the weights on board and the method of moor- 
ing adopted are all unknown. 

As a result of the series, the French commission 
recommended the following charges for ground 


mines. 
Depth of Water. Gun-cotton, Gunpowder. 
tt. Ib. To. 
26 to 36 550 2200 
50 660 3300 
60 880 4400 
67 1100 
73 1320 
80 1540 
The charges of gun-cotton appear to vary nearly 
as the depths. Thus, ‘ 


30 : 80 : : 550 ; 1467. 
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At the smallest submersion the gunpowder charge 
is four times the gun-cotton charge, and the ratio of 
charge to depth is also retained. Thus 

30 : 60 : : 2200 : 4400. 
The charges are certainly larger than necessary, and 
the practice of employing ground mines in very 
deep water is not to be recommended. 

The Austrian experiments Nos. 26 and 27, on 
Table IIL, have already been described. No. 25 
was carried out in order to test the effect of a 
large charge on a wooden vessel. It would, in all 
probability, have been equally effective at double 
the distance. 

The German gunboat, destroyed in experiment 
No, 28, Table III., was strengthened internally. The 
charge was placed directly under the vessel’s keel, 
and the result proves how tremendously the effect 
on a vessel is increased when the line of least re- 
sistance from a gunpowder charge lies through the 
hull. The force of the explosion is directed, and 
the damage is much greater than the calculated 
pressures would indicate. Experiments numbered 
29, 30, and 31 on Table III. are of no value; 
No. 29 because the result ought to have been a 
foregone conclusion, and Nos, 30 and 31 because 
the distances of the charges from the hulls are 
evidently erroneous, which can be proved by com- 
paring with No, 9 (on Table I.) of the Oberon ex- 
periments. 

The last two experiments on Table III. are 
chiefly interesting because the pressures as calcu- 
lated by Abbot’s equations are so low, although the 
vessels were blown to atoms. In the case of the 
Olive Branch, 50 Ib. of gunpowder at 3 ft. gives a 
calculated pressure of only 1421 lb. on. the square 
inch, according to General Abbot; but in No. 9 
experiment on Oberon Table, 66 lb. of gunpowder 
at 3 ft. he calculated to give a pressure of 4155 Ib. 
on the square inch. The pressures calculated by 
the formula proposed by the wri'er of this paper 
are 19,541 for the one and 19,125 for the other, 
which appear much more reasonable and would 
account for the great destruction recorded. 

The formule are as follows, and they will be 
carefully examined in Chapter ITI. 

General Abbot’s formula, 


ne (ee 
(D+1)2 R® 
ws (= (a+E)C 


' for explosive mixtures, 





)} for explosive compounds, 


(D+0.01)? 
Lieut.-Colonel Bucknill’s formula, 


_9CI 25 a 
= 1 hon XK exo 
 ( +53) (12 Xs 
and 


) for all explosives 





_9CI O5\ deus 3 : 
P= ae ( 1+ ) ditto in horizontal plane only, 


In these equations, 


P = pressure per square inch on nearest point of target 
in pounds, ' 
C = charge of explosive in pounds. 
De distance from centre of C to target in feet. 
so: 
M = a value found by experiment with the different 
mixtures. 
E = ditto, with the different explosive compounds, 
I = relative intensity of action of the explosive, dyna- 
mite being 100. 
a = angle from nadir of direction of the target from 
centre of charge, in degrees. 
B = angle from horizontal plane of ditto, plus if above, 
minus if below. 
e = a value (in the nature of a percentage) dependent 
on the explosive, 
S = submersion of charge in feet. 
R = radius in feet of sphere of explosive mixture 
ignited by one fuze, 
The value of M adopted 
after experiments by Gen. 
Abbot... obs ode ». (=3331 ,, sporting ., 
The value of E which de- {= 186»; dynamite No. 1. 
pends on relative intensity 135 { pet og 
of action of the explosive ... (I heine tek ge 87). 


The value of I adopted { 100 for dynamite No, 1. 
1 


= 790 for mortar powder. 
=1554 ,, musket ,, 


It 


= 
by the author differs some-< = 100 ,, gun:-cotton, 
what ... cs ee on at =< ws quopowder, 
. = ynamite. 
Se value of ¢ for vertical { = 20 ” gun-cotton. 
eee oe ee - = 85 a gunpowder. 


General Abbot assumes that an instantaneous 
mean pressure of 6500 lb. on the square inch will 
give a fatal blow to a modern ironclad. 

The author assumes that a pressure of 12,000 lb. 
is required. 

It will now be convenient to examine the appa- 
ratus for measuring these pressures, which have been 
used in various countries, 

(To be continued.) 





INVALID SALOON RAILWAY CARRIAGE, 

Tue Lancashire and Yorkshire Railway Company 
show at the Manchester Exhibition an invalid saloon 
railway carriage, which we illustrate on page 34. 
The body of the carriage is 32 ft. long, and consists of 
a saloon for the use of an invalid, a servant’s compart- 
ment, with lavatory and luggage compartments. The 
saloon is highly finished ; the cabinet work being of 
walnut and sycamore, which, with the aid of gilt lines, 
produces a very ue effect. The upholstering is 
of claret-coloured morocco, and is very tastefully 
arranged. Double doors are provided at each side 
with a view to the easy entry of an invalid on a chair 
or otherwise; care having been taken that when the 





doors are closed no draught will be felt. 
A bed is introduced, and is so hung (by springs 





being inserted in each pillar, and attached to the frame 
of the bed), that when the carriage is in motion the 
amount of vibration is reduced to a minimum. The 
bed is provided with a spring mattress, &c., and over 
the is placed a table which is movable longitudi- 
nally ; also a book rest, which can be placed in any 
convenient position. Immediately over the bed, and 
recessed into the partition, is a bracket, which holds 
a water bottle and tumbler ; a bed-pull is suspended 
from the roof to enable the invalid to alter his position 
if desired, By the side of the bed is a small chair for 
the use of the attendant. A curtain is hung froma 
bracket fixed to the partition, to prevent any draught 
from the sliding door leading into the servant’s com- 
partment. 

Four chairs are also provided, also a table with fall- 
ing leaf for the use of any relatives or friends travellin, 
with the invalid. The floor is covered with a ric 
velvet pile carpet, bordered, of special design ; also 
two Daghestan rugs, one by the side of the bed, and 
the other between the two double doors. 

A sliding door in the partition nearest the bed, leads 
to the servant’s compartment, the cabinet work in 
which is of sycamore and walnut. This compartment 
contains: two couches, upholstered in plum-coloured 
cloth, the shorter one being covered, when not in use, 
by a loose table, which serves as a dumb waiter in the 
saloon when required. The compartment is panelled 
with papier maché, ted brown, and relieved with 
dark brown and gold. An umbrella stand is also pro- 
vided. ‘The floor is covered with a similar carpet to 
the saloon. 

At the other end of the saloon, and in the centre of 
the partition, is a sliding door, leading to the closet 
and lavatory compartment. This compartment is 
finished with lincrusta Walton of a tint of light green, 
and the cabinet work is composed of sycamore and 
walnut. Immediately opposite the door is a large 
mirror, with a bracket antlebhenth to hold a vase. At 
one side of the lavatory is a cupboard, which contains 
a “slipper” commode, The floor is covered with 
linoleum of a ree pattern. a to the lavatory is 
a compartment for passenger’s lu, ie. ~ 

The coach is lighted ~# eae Pope’s —— of 
gas lighting, a controlling valve being placed in the 
servant’s compartment to control the lights. 

The lower exterior of the carriage is painted a rich 
lake, while the upper is brown, relieved with 
gold and black lines. e carriage is supported on 
three pairs of wheels, which have a total wheel base of 
> ~ It is also fitted with the automatic vacuum 

rake. 

The same railway company have also on exhibition 
the following models, to a reduced scale: The first 
passenger carriage, called ‘‘ Experiment,” the body of 
which is similar in design to the old stage-coaches, 
The original was first ran between Stockton and Dar- 
lington on October 10, 1825; a second-class carriage, 
in use in 1839 on the old Manchester and Leeds Rail- 
way (the original name of the Lancashire and Yorkshire 
Railway ; a third-class carriage, without rooforseats, in 
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HIGH-SPEED VERTICAL ENGINE. 
CONSTRUCTED BY MESSRS. R. HORNSBY AND SONS, LIMITED, ENGINEERS, GRANTHAM. 


use on the same line at the same date; an under car- 
riage, fitted with aslipper brake, invented by the late 
Mr. W. Handley about forty years ago, and which is in 
marked contrast to the continuous automatic brakes 
of the present day; a low goods wagon, fitted with 
Attock’s patent axle-boxes; also a model of Attock’s 
patent axle-box. 





PNEUMATIC PULVERISER. 

THE pneumatic pulveriser is an ingenious machine 
for effecting the reduction of ores by causing two 
streams of particles to impinge on one another and 
thus produce mutual disintegration. Such pieces as 
escape collision are thrown against a hard cast-iron 
| aay where many of them are broken. Those that 
ail of reduction to the required degree of fineness, 
fall into an elevator which carries them again to the 
hopper to be passed a second time through the ma- 
chine. The arrangement of the mechanism is shown 
in the engravings on page 38. Steam at a pressure of 
200 Ib. to the square Inch is passed through the super- 
heater to the left of the figure, and is then conducted 
by two pipes to each of the six pulverisers, These 
pipes each terminate in a nozzle 7 in. in diameter, the 
two nozzles being opposite each other, as shown in 
the sectional view. addition to being supplied with 








‘sin 


D> Kear —— 


steam each nozzle is fed with ore previously crushed 
to pass through a } in. mesh, much in the same way 
that an injector is fed with water. The two streams 
of steam and ore impinge on one another, and the fine 
particles thus produced are carried away by an air 
current produced by a steam jet; the larger pieces 
fall into the foot of the elevator and are returned to 
the hopper. 

The consumption of fuel for a plant of six pulverisers 
is said to be 1} tons to 2} tons of coal Pond day, and its 
capacity to be 40 tons to 60 tons of ore crushed to 
fineness corresponding to a sieve of 40 to 100 mesh per 
lineal inch. The wear is confined to the nozzles, which 
are of cast iron, and weigh only 1 lb. each. 

Reports from various places in the States, where 
the pulveriser is at work, are very satisfactory. At 
the Baltimore Chrome Works they have replaced 
buhr stones in reducing chrome iron ore to 150 mesh. 
Atasilver mine in Mexico a saving of 40 to 50 per 
cent. of time has been effected in dealing with the 
material, while the loss in the tailings has been re- 
duced from a very serious amount to a mere trace. 
The pulverisers are constructed by a company whose 
offices are at Nos. 2 and 4, Stone-street, New York, 
and who will make guarantee contracts. 

We are indebted for these iculars to the Engi- 
neering and Mining Journal (New York). 


JERSEY NEW WATER WORKS. 

In our -issue of August 6 last year, we briefly 
noticed the completion of the additions to the water 
works for the supply of the two principal towns in the 
Isle of Jersey, St. Heliers and St. Aubins. After 
these works have been in successful operation for 
nearly a year we return tothe subject and commence, 
on our two-page plate and on page 43, the publication 
of a series of the drawings from which the works were 
constructed, and which were kindly supplied us by the 
engineer to the Water Works Company, Mr. E. K 
Burstall, M.1I.C.E. 

In the present issue we publish Figs. 1 to 17. Fig. 1 
is a general view of the pumping station and filterin 
beds at Millbrook ; Figs. 2, 3, and 4 show genera. 
sections of the filters and pure-water tanks on lines 
marked on Fig. 1; Figs. 5 and 6 show two sections 
and a plan of a filter bed; Fig. 7 illustrates the ar- 
rangement of the filtering material ; Fig. 8 is a section 
showing the outlet from the filter bed to the pure- 
water tank ; Fig. 9 is a section of the pure-water tank 
with the suction to the engines; Fig. 10 is another 
section of the same through the cleansing pit ; Figs. 
11 to 17 represent the pure-water tank. 

In a subsequent issue we shall complete the illustra- 
tion of the subject and give a detailed description. 





VERTICAL ENGINE. 

THE inverted engine illustrated herewith is by 
Messrs. R. Hornsby and Sons, Limited, of Grantham, 
and has been designed by them for high-speed purposes, 
such as driving electric light machinery. The cylinder 
is 7 in. in diameter by 9 in. stroke, and drives on to a 
double crank which is directly counterweighted. The 
governor recalls the Pickering type, but instead of 
three balls there are only two, mounted on a bow 
spring secured to the spindle and to a sliding collar on 
the spindle. The centrifugal force of the balls is re- 
sisted by this spring, and also by a helical spring, the 
tension of which can be adjusted to vary the speed of 
the engine, which is intended to run at 450 revolutions, 
but which has worked satisfactorily at 600 revolutions. 
An engine of this kind is driving a dynamo 375 re- 
volutions per minute at the American Exhibition, and 
one is also to be seen at the Royal Agricultural Show, 
which opens to-day. 





THE GAS INSTITUTE. 

RETURNING to the proceedings of the twenty-fourth 
annual meeting of the Gas Institute, which was held 
in Glasgow last week, we now pass on to notice some 
of the papers read at the second day’s sitting. Dr. 
Stevenson Macadam, F.R.S.E., lecturer on chemistry, 
Edinburgh, submitted the first paper, which was on 
‘*Gas from Oil.” He said that during the last seven- 
teen years he had devoted much attention to the 
photogenic or illuminating values of different qualities 
of paraffin oils in various lamps, and to the produc- 
tion of permanent illuminating gas from such oils. The 
earlier experiments were directed to the employment 
of paraffin oils as oils, and the results proved the great 
superiority of the paraffin oils as illuminating agents 
over vegetable and animal oils, alike for lighthouse 
and ordinary house service. The later trials were 
mainly concerned with the breaking up of the paraffin 
oils into permanent illuminating gas. Experiments 
were made at low heats, medium heats, and high heats, 
which proved that, according to the respective qualities 
of the paraffin oils employed in the trials, there was 
more or less tendency at the lower heats to distil oil 
instead of permanent gas, whilst at the high heats 
there was a liability to decarbonise the oil and gas, 
and to obtain a thin gas of comparatively small 
illuminating power. When, however, a good cherry- 
red heat was maintained, the oils split up in large 
proportion into permanent gas of high illuminating 
quality, accompanied by little tarry matter, and with 
only a slight amount of separated carbon or deposited 
soot, The best mode of splitting up the paraffin oils 
and the special arrangements of the retort or distilling 
apparatus, also formed, he said, an extensive inquiry 
by itself. In one set of trials the oil was distilled 
into gaseous vapour, and then passed through the 
retort; in another set of experiments, the oil was 
run into or allowed to trickle into the retorts ; whilst 
both modes of introducing the oil were tried in retorts 
charged with red-hot coke, and in retorts free from 
coke. Ultimately, it was found that the best results 
were obtained by the more simple arrangement of 
employing iron retorts at a good cherry-red heat, and 
running in the oil as a thin stream direct into the 
retort, so that it quickly impinged upon the red-hot 
metal, and without the intervention of any coke or 
other matter in the retorts. The paraffin oils em- 

loyed in the investigations were principally: (1) 

rude paraffin oil, being the oil obtained direct from 
the destructive distillation of shale in retorts; (2) 
green paraffin oil, which is yielded by distilling or re- 
running the crude paraffin oil, and removing the 
lighter or more inflammable portion by fractional dis- 
tillation ; and (3) blue paraffin oil, which is obtained 





by rectifying the twice-run oil with sulphuric acid and 


































































-oil as gas was 5150 lb., it was calculated that 5 lb. of 
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soda, and distilling off the paraffin spirit, burning oil, 
and intermediate oil, and freezing out the solid paraffin 
as parafiin scale. The best practical trials were obtained 
in Pintsch’s apparatus and in Keith’s apparatus, After 
describing both of these, Dr, Macadam went on to give 
in great detail the results obtained in splitting up blue 
paraffin oil into gas in each apparatus. He then said 
that these experimental results demonstrated that 
Pintsch’s apparatus yielded from the gallon of oil in 
one case 90.70 cubic feet of gas of 62.50 candle-power, 
and in the second case 103.36 cubic feet of 59.15 candle 
gas, or an average of 97.03 cubic feet of 60.82 candle 
power gas. In both cases, the firing of the retorts was 
moderate, though in the second trial greater care was 
taken to secure uniformity of heat, and the oil was run 
in more slowly, so that there was more thorough 
splitting up of the oil into permanent gas. The gas 
obtained in the two trials was of high quality, 
owing to its containing a large percentage of heavy 
hydro-carbons, of which there were, respectively, 
39.25 and 37.15 per cent., or an average of 38.2 per 
cent., while the sulphuretted hydrogen was nothing, 
and the carbonic acid a mere trace. Besides testin 
the gas on the occasion of the actual trials, he had 
also examined samples of the gas which he had taken 
from various cylinders in which the gas had been 
stored for several months under a pressure of ten at- 
mospheres ; and in all cases the gas was found to be 
practically equal to the quantity ientioned, and hence 
of a permanent character. By using Keith’s appa- 
ratus the results obtained were generally the same, 
with the exception that an average of 0.27 per cent. 
of carbonic acid gas and decided proportions of sul- 
phuretted hydrogen were found to be present in the 
gas. Dr. Macadam devoted some remarks to the con- 
sideration of the question as to how far the gas obtained 
from the paraffin oil represented the light power of 
the oil itself, and then he proceeded to say that, 
taking the crude paraffin oil at 2d. a gallon, and 
with a specific gravity of 850 (water = 1000), or 
84 lb. to the gallon, there were 264 gallons to the 
ton, at a cost of 2/. 4s. perton. The sperm light 
from the ton of oil as gas being 3443 lb., he reckoned 
that fally 6 lb. of sperm light were obtained from a 
Sag, atc of the crude oil as gas. Then, taking the 
lue paraffin oil at 4d, per gallon, and there being 
255 gallons to the ton, it was found that the cost of one 
ton was 4/. 5s, ; and as the sperm lightof a ton of that 


sperm light were yielded in the gas from a penny- 
worth of the blue oil. The very rich character of the 
oil gas rendered it unsuitable for consumption at 
ordinary gas-jets, though it burned readily and satis- 
factorily at small burners not larger than No, 1 
jets. In practical use it would be advisable to reduce 
the quality by admixture with thin and feeble gas, or 
to employ the oil gas simply for enriching inferior 
gases - A from the more common coals. On the 
question of dilution, he said that he preferred to use 
carbonic oxide and hydrogen, and most of the re- 
mainder of his paper was devoted to an explanation of 
the best mode of preparin _ agree gases (water gases). He 
concluded by saying: The employment of paraffin oil 
for gasmaking has advantages in its favour, in the 
readiness of charging the retorts, as the oil can be run 
in continuously for days at a time, and may be discon- 
tinued and commenced again without opening, clearing 
out residual products, recharging, and reclosing the 
retorts. There is necessarily, therefore, less labour 
and cost in working; and as the gas is cleaner or 
freer from impurities, purifying plant and material 
will be.correspondingly less. Oil gas is now employed 
for lighthouse service in the illumination of the lanterns 
on Ailsa Craig, and as motive power in the gas engines 
connected with the fog-horns at Langness and Ailsa 
Craig lighthouse stations. Jt is also used largely in 
the lighting of railway carriages. Various populous 
places are now introducing oil gas for house service; 
and he felt sure that the system is one which ought 
to commend itself for its future development to the 
careful consideration and practical skill of the members 
of the Gas Institute. 

Mr. C. Gandon, London, opened the discussion on 
the questions raised by Dr. Macadam’s paper. In the 
course of his remarks he referred to some experiments 
made a number of years ago with the view of enrich- 
ing poor gas from wood by means of oil. Mr. Charles 
Hunt, of Birmingham, was concerned to know how far 
oil might be depended on as a source of gas without 
the price altering. He understood that the most 
ontuhin material was the intermediate oil which they 
had seen at Broxburn Oil Works on the preceding day, 
Mr. George Beilby, F.C.S., F.1.C., who has had much 
practical experience in the making and refining of oil, 
made a long statement which he had received from 
Professor Foster in regard to certain samples of 
oil gas which he had examined for him. The com- 
munication from Professor Foster was highly satis- 
factory, as it quite established the permanent cha- 
racter of the gas examined. Mr. Henry Aitken, of 
Falkirk, said that the subject under consideration was 
not new to him, for he had been experimenting on 


come to was that, however pretty the process of taking 
gas from oil might be, and however pleasant to work, 
it was wanting in one very essential feature, namely, 
profit. Even if the figures given by Dr. Macadam 
were realised, the process would not be profitable to 
make gas from oil, in comparison with coal, more par- 
ticularly when they considered the present prices of 
the higher classes of cannel coal, Further, the quantity 
of these oils to be got, with the exception of ordinary 
crude paraffin oil, was so small that in the event of the 
scheme being adopted to any considerable extent, the 
market would rise and the benefit would be lost. As 
far as his knowledge went, he did not think gas from 
oil could be made a commercial success. Dr. Macadam 
made a long reply, in the course of which he introduced 
some additional matter on the subject embodying data 
supplied by his son, Mr. W. Iveson Macadam. The 
President (Mr. Foulis) closed the discussion by relating 
some information as to results of experi made in 
distilling gas from oil at one of the Glasgow gas works. 
Mr. Charles Gandon, of Lower Sydenham, followed 
with his paper on ‘‘ Coke.” After some introducto’ 
remarks, he said that in the southern parts of England, 
and in other places where the cost of coal is high, 
the successful working of a gas undertaking depends 
in no small degree upon hl good markets for the 
residual products, and especially for coke. The great 
fall during the last year or two in the value of all 
residuals produced in gasmaking, rendered it interest- 
ing to consider whether means could be devised for 
increasing the demand for any or all of them, In 
most cases coke did not appear to realise its proper 
value. It was generally assumed that the calorific value 
of ordinary coke was about equal, weight for weight, to 
that of coal—that was to say, that a pound of coke would 
evaporate the same quantity of water as a pound of 
coal ; but if the prices obtained per ton of coke were 
compared with the cost of a ton of coal, it would in 
most instances be found that the coke had to be dis- 
posed of much below its relative calorific value, From 
details obtained from a number of gas works in various 
parts of the kingdom, as to the cost per ton of the coal 
and the prices realised per ton for the coke sold, the 
author found that during the last half of the year 1885, 
the prices per ton obtained for the coke varied between 
104.4 per cent. and 37.7 per cent. of the cost of the coa 
per ton ; and for the last half of the year 1886, the prices 
varied in the same way between 118.7 per cent. and 
40.3 per cent. of the cost of the coal per ton, In 
some few cases the coke appeared to have been sold 
for even more than the full valne ; but, in many others, 
less than half the value was obtained. There were 
instances, he said, where large reductions in the prices 
of coke had occurred during the last six or twelve 
months ; and the ever-increasing quantities produced 
for sale would, no doubt, in some measure account for 
the lesser value; but there seemed reason to suppose 
that undue competition might also in some cases have 
contributed to its depreciation. Coke produced in 
gasmaking was principally used for manufacturing 
and domestic purposes, For some thechanical pur- 
poses—such as smelting and for locomotive boilers—it 
was unsuitable, not being sufficiently dense and not 
es sufficient heat for the furnace space oc- 
cupied; but for ordinary steam boilers, and for 
numerous mechanical operations, there seemed to 
be no adequate reason why such coke should not 
be much more extensively employed than it was, 
provided it was as cheap as, or cheaj than coal. 
A larger grate surface was required, so. that the full 
effect could not be obtained in furnaces intended for 
coal ; but that could be easily supplied in most cases, 
and the freedom from smoke was one t recom- 
mendation for coke. It had been thought to have an 
injurious effect upon boilers, on account of considerable 
heat being developed in the vicinity of the furnace ; 
but by suitably shielding the parts likely to be exposed 
to such heat, no inconvenient results need arise from 
that cause. Numbers of boilers could be referred to 
which had been worked with coke for many years with- 
out suffering greater deterioration than would have 
eccurred if coal had been used ; indeed, most gas works 
would furnish proof of that statement, as steam boilers 
in such works were very generally fired with coke, or 
even with breeze. Of course, where space was of import- 
ance, either for furnace area or for storage room, as in 
the case of locomotives or sea-going steamers, coke 
might be out of the question ; but there were so many 
instances were it might bead vantageously employed that 
its merits did not seem to be so generally appreciated 
or understood as they should be. Mr. Gandon next 
dealt with coke for domestic purposes, in which it 
seemed also to be quite as little appreciated. How it 
might be used as a domestic fuel, in closed stoves and 
otherwise, received some attention from him ; and he 
devoted some remarks tothe best means of breaking and 
preparing the coke for use. There was also the question 
of using the breeze which accumulated abouta gas works, 
The author remarked that fine breeze was a good 
substitute for sand in making mortar, and he said that 
at the Crystal Palace District Gas Works, large quan- 
tities of concrete had also been used composed of 





oil for thirty years, and the conclusion which he had 








breeze and clinkers, with lime or cement. A tar and 


liquor tank of 400,000 gallons capacity had been entirely 
constructed, including the arched top, of concrete 
made of the materials mentioned. The ground, how- 
ever, in which the tank was built was a stiff clay, quite 
water-tight in itself ; so that the chief duty of the tank 
walls was to hold up the ground. But there were other 
tanks above ground, built in the same manner, which 
had been made water-tight with cement rendering. 
Concrete composed of 10 to 12 parts of breeze to one 
part of cement would certainly be quite porous ; but 
where the ground itself would not hold water, there 
would be no difficulty in forming a water-tight tank 
with such concrete, either by clay puddle exter- 
nally or with cement rendering internally. The 
foundations of all retort houses and other buildings, 
and for all apparatus at Sydenham, had for many 
years been formed of breeze concrete, the exten- 
sive use of which, for such purposes, had pre- 
vented the accumulation of breeze to any inconvenient 
extent, The remainder of Mr. Gandon’s remarks 
were principally devoted to a notice of Perret’s breeze 
furnace, which had been introduced into England by 
Messrs. Bryan Donkin and Co.? 

On behalf of Mr. C. E. Jones, of Chesterfield (who 
was unable to be present), Mr. Hunt read a short 
paper on ‘‘ Gas Coke as a General Fuel.” The ground 
which it covered had been already in most part 
covered by the preceding paper. Its chief feature 
was the prominence given to coke as a domestic fuel, 
whose use was unattended with smoke and its con- 
comitants. 

The discussion was subsequently taken on both 
papers. It was of considerable length, but on the 
whole it did not bring out any very important facts or 
general principles of extensive application. The 
speakers were Mr. Hack, of Birmingham, Mr. William 
Sugg, of London, Mr. W. H. Broadberry, of Totten- 
ham, Mr. J. T. Lewis, of Wellingborough, Mr. C. S. 
ab of Bath, Mr. George Anderson, of London, Mr. 

. H. Wilkinson, of Harrogate, Mr. Marshall, of 
Copenhagen, Mr. Fish, of London, and the President. 
So far as any general opinion was expressed it was to 
the effect that gas managers should endeavour to 
popularise coke as a fuel for domestic purposes, and 
that in order to do this it should be broken into pieces 
of suitable size. A number of the speakers stated that 
the sale of coke for domestic purposes was steadily in- 
creasing ; and the President stated that in Glasgow 
their coke (obtained from cannel and shale) was un- 
suitable for such purposes, but they did manage to sell 
about 80,000 tons a year, and by far the largest portion 
of that was sold for a purpose that would not at first 
sight be thought a likely purpose, which was for use 
in smelting iron. About 40,000 tons per annum were 
sold for that purpose, at a low price, of course. 

Mr. George Anderson, London, submitted the next 
paper, which was on ‘‘ A New Process for the Distilla- 
tion and Concentration of Chemical L.quids, especially 
adapted to the Manufacture of Sulphate of Ammunia. 
Inventor, Alexander Angus Croll.” In introducing 
Mr. Anderson, the President announced that the 
pees which that gentleman was about to read 
embodied much of Mr. Croll’s latest ideas and experi- 
ments on the question named ; in fact, it was the last 
emanation of his b and inventive mind. Mr. 
Anderson had taken up the matter, having worked 
with Mr. Crol]. The author in the latter part of his 
paper stated that the method under consideration con- 
sisted in passing the products of combustion of a fur- 
nace froma clear fire in a hot state through a still 
containing the ammoniacal liquor. The hot gases from 
the furnace impart their heat to the liquor, causing 
the volatilisation of the condensed gases, and at the 
same time act chemically on the liquor and evolved 
gases, so that ammonia and sulphuric acid are resulting 
products, in the compound state of sulphate of am- 
monia, The formation of the ammonia produced in 
the. process is probably due to the decomposition of 
nitrogeneous bodies contained in solution in the liquor, 
the nitrogen being given off in the form of ammonia. 
Of the sulphuric acid produced, the sulphuretted 
hydrogen is looked upon as the source; also any 
sulphites existing in the liquor, which in their volatile 
state take up the atom of oxygen necessary for their 
conversion into sulphate. The apparatus used in 
working the process consists of a tower still, contain- 
ing a number of superposed trays about 3 in. or 4 in. 
apart, with a lipped hole through the bottom of each 
at the side. These trays are so placed in the tower 
that the holes are at alternate sides. The liquor passes 
into the top of the still, and zig-zags down through 
the series of trays, as in an ordinary Coffey still. The 
bottom tray differs from the rest, being much deeper, 
and having holes through it connecting it with the 
furnace, which is set immediately below it. The pro- 
ducts of combustion of the fuel are caused to pass from 
the furnace up through holes in the trays of the still, 
and, together with the gases evolved from the liquor, 
are directed into the saturator, where the sulphate of 
ammonia is obtained either in solution or in the crystal- 
line state. Mr. Anderson went on tostate that a small 
pent had been put in action at the Kilkenny Gas 





Works, and another on a larger scale, and differing 
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somewhat in detail, at the Alum and Ammonia Com- 

y’s works in Glasgow, where the liquor from the 
‘'radeston Gas Works is converted. As the trials on 
a working scale had only been made at both places 
within the ten days or so before the meeting, nothing 
in the shape of full details as to economical results 
could be given by Mr. Anderson, but so far nothing 
had appeared against the principle of the process de- 
scribed, 

A short discussion took place, in which the speakers 
were Mr. Charles Hunt, Birmingham; Mr. Carr, 
Halifax ; Mr. Broadberry, and Dr. Stevenson Maca- 
dam. The President, in closing the discussion, said 
that both the paper and the discussion had shown that 
Mr. Croll had possessed a prolific and active brain. 
Had he lived, no doubt he would have brought the 

rocess to a remarkable success, and they could only 

ope that Mr. Anderson, having taken the matter up, 
might be able to do at least somewhat of what Mr. 
Croll would have accomplished. He thought that any 
process by which they could either increase the quan- 
tity or diminish the cost of making sulphate of am- 
monia, in the present depressed condition of residuals, 
was one which they would wish to succeed ; and they 
could only wish Mr. Anderson such success that next 
year he might be able to report the process, not as an 
experiment, but as an accomplished fact. 

A paper by Mr. W. J. Warner, of South Shields, 
followed, the subject of which was ‘‘ Gas Legislation,” 
in the course of which he dwelt on details under the 
heads of ‘‘ Public Lighting,” ‘‘ The Hire of Meters,” 
** Accounts,” ‘* Dividends,” ‘‘ Reserve and Insurance 
Funds,” and ‘‘ Capital-and Price of Gas.” The dis- 
cussion upon it was held over till the following day, 
when it was taken along with the discussion on a paper 
by Mr. George Livesey, of London, whose subject was 
‘The Sliding Scale.” Nothing of special interest to 
our readers generally arose out of these two papers, 
and the discussion upon them, and hence they do not 
require at our hands even the briefest summary. 

The next paper dealt with a somewhat novel sub- 
ject, namely, ‘‘ The Guide-Framing of Gasholders,” 
the author being Mr. W. H. Y. Webber, London. 
Its leading principle was the substitution of a system 
of guiding from the base for that which has hitherto 
been in use. As we propose to publish this paper 
along with the illustrative diagrams in an early issue, 
a very few remarks in the way of summary will here 
suffice. The author spoke of the difficulty of the ques- 
tion of gasholder stability having been acknowledged by 
the highest authorities, and specially referred to the 
memoir upon gasholder construction, prepared for the 
French Society of Civil Engineers, by M. Arson, 
the learned chief engineer of the Paris Gas Company ; 
and to the investigations of Mr. Benjamin Baker, M. 
Inst. C.E., in reference to Mr. Geonae Livesey’s 
first three-lift gasholder. The author refrained from 
claiming any originality for his proposal to dispense 
with lofty framing for gasholders, but he believed 
that his was the first attempt to place the subject 
upon a rational basis, which rendered the problem 
susceptible of theoretical and practical investigation 
and proof by any engineer who might be sufficiently 
interested in the matter. 

An interesting discussion took place in reference to 
Mr. Webber’s proposals, in the course of which an 
opinion was expressed in favour of limiting the fram- 
ing to the height of one or one and a half lifts in the 
case of a three-lift holder ; and the author considered 
that his aim had been served in causing attention to be 
directed to the subject. The opinion of the President 
was that the paper was full of suggestions on a very in- 
tricate subject. 

The concluding paper was by Mr. Frederick Lux, 
of London, whose subject was ‘‘The Gas Balance,” 
an apparatus for the automatic determination of 
the specific gravity and composition of gas. It 
dealt in succession with four methods which had 
hitherto been resorted to in practice: (1) The direct 
weighing ; (2) the aérostatic method of weight ; (3) the 
effusion test of Bunsen, and (4) Recknagel’s mano- 
metric test. Subsequently he explained his own 
method, aud described his apparatus, but it transpired 
in the course of the proceedings that the author of the 
paper had, in a great measure, been anticipated some 
twelve years ago by Mr. Somerville, of the South 
Metropolitan Gas Works. 

When the discussion came to a close, it was an- 
nounced that Mr. Gandon had been elected President 
for the next year; and the names of the other office- 
bearers were mentioned. Subsequently several per- 
sonal matters were taken up and disposed of. In the 
evening the members rag their lady friends were 
received at a conversazione in the Corporation Galleries 
by the Lord Provost (Sir James King) and the Corpora- 
tion Gas Committee, and on the following day they had 
an excursion to Inverary by the splendid saloon 
steamer Lord of the Isles, which was greatly enjoyed. 


LAUNCHES AND TRIAL 





TRIPS. 
steel screw steamer Albania, the third and last of 
the Greek Royal Mail steamships, built by Messrs. 
barton, went on a 


Archibald M‘Millan and Son, Dum 








cruise at the end of last week, in order to have her speed 
tested when fully loaded. The other two vessels—the 
Ionia and Thrace—performed their speed trials within 
the past few weeks with eminently satisfactory results in 
both cases. All the three steamers carried over the 
cg guaranteed, and performed the speed undertaken 
by the builders, and a third of a knot over the specified 
rate of twelve knots per hour when loaded, as a mean of 
the means of six runs on the measured mile at Skel- 
morlie. These vessels have been designed to carry the 
mails, about 100 first and second class passengers, and 
cargo for the Greek service, and are also adapted to 
fulfil the requirements of the Royal Greek Government 
as transports for troops and for the torpedo and defensive 
service of the country. They have been built and com- 
pleted within six months, and are capable of carrying 
2000 tons of deadweight. Their engines, which are of the 
triple-expansion type, and of 1750 indicated horse-power 
in each case, were supplied by Messrs. David Rowan and 
Son, Glasgow. When moderately loaded the vessels have 
a speed equal to fourteen knots per hour. They are 
fitted with all the most recent improvements in the wa: 
of mechanical appliances, including Messrs. G. and J. 
Weir's feed-heater and accessories, and Messrs, Alley and 
Maclellan’s patent steam steering gear. 


On Monday, the 4th inst., the steel screw steamer 
Moselle, which was recently launched from the dockyard 
of Messrs. Archibald M‘Millan and Son, Dumbarton, left 
the Clyde for Marseilles, after having undergone the 
trials of her machinery for speed and consumption of 
fuel, which proved entirely satisfactory. The Moselle, 
which is a vessel of 315 tons gross register, measures 
145 ft. by 224 ft. by 11 ft., is fitted with accommodation 
for a considerable number of passengers, and is intended 
for the Armenian and Mediterranean cvasting trades of 
her owners, Messrs. N. Paquet and Co., of Marseilles. 
Messrs. Scott and Co., Greenock, fitted her with com- 
pound engines of 440 indicated horse-power, which on 
the trial of the steamer developed a speed of fully eleven 
knots per hour. 


There was launched from the shipbuilding yard of 
Messrs. Craig, Taylor, and Co., of South Stockton on 
Wednesday afternoon a new steel screw steamer built to 
the order of Mr. Joseph Hoult, Liverpool. She has a 
capacity for 2500 tons of cargo, and will be fitted with 
triple-ex pansion engines by Messrs. Carr and Co., Limited, 
Sunderland, the cylinders being 18 in., 29 in., and 48 in. 
in diameter by 36 in. stroke. The vessel was christened 
Bengal by Miss Pyke, of Liverpool. 


The s.s. Benholm, launched by Messrs. Craig, Taylor, 
and Co., shipbuilders, Stockton-on-Tees, to the order 
of Mr. Joseph Hoult, of Liverpool, had a most success- 
ful trial trip at sea, a speed of over 10 knots having 
been attained. She is built for the Demerara sugar trade 
or American cotton trade, and is fitted with triple-expan- 
sion engines with cylinders 18 in., 29in., and 48 in. in 
diameter and 36 in. stroke, by Messrs. Carr and Co., 
Limited, Sunderland. 


On Wednesday, July 6, Messrs. Edward Withy and 
Co., West Hartlepool, launched the steel screw 
steamer Picton, built to the order of Messrs, R. Ropner 
and Co., West Hartlepool. She is a vessel of ft. 
in length, long raised quarter-deck, short poop, long 
bridge house, and a topgallant forecastle, and is built 
on the web frame system. The main bridge and quarter- 
decks are of iron and steel, the chart-house, cabin skylight, 
engine-room skylight, bulwarks, rails, galley, grain 
divisions, and four water-tight bulkheads, of iron. The 
steamer is fitted with Withy and Sivewright’s patent 
improved cellular double bottom fcr water ballast fore 
and aft; four steam winches, patent windlass, and two 
donkey boilers by Messrs. Clarke, Chapman, and Co, : 
stockless anchors hauling up into hawse pipes ; hand and 
steam gear amidships by Messrs. Davis and Co; and 
Hastie’s right and left-hand screw gear aft. The vessel 
is rigged as a two-masted fore and aft schooner, and will 
be fitted with triple-expansion engines by Messrs. Blair 
and Uo., Stockton-onTees, 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIPDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair attendance on ee at Middlesbrough, and the 
market was steady, No. 3 Cleveland pig, in second hands, 
being again quoted at 34s, 6d. per ton for prompt de- 
livery. Makers, however, held firmly out for 35s. for 
this quality. Reports from other iron centres are more 
encouraging, and a greater business is being done with 
foreign countries. The statistics of the ironmasters 
showed a better condition of affairs than was expected, 
and this had the effect of strengthening the market. 
Hematite pig: iron is quoted 43s. 6d. per ton for Nos. 1, 2, 
and 3, f.0.b. east coast ports. In the manufactured iron 
trade there is nothing new to report. The marked 
feature at present is the aes activity in the steel works, 
and most departments dependent on railways, such as 
bridge builders, locomotive and wagon works, are 
getting gradually filled up with work. Shipbuilding is 
somewhat of a drug on the whole, but many of the ye 
on the north-east coast are full of work, which will last 
them this year. Iron ship-plates are quoted 4/. 10s. 
per ton, angles 4/. 5s., steel ship-plates 6/., and angles 
5l, 128, 6d., all less 24 per cent, at works, Rails are 
41. 2a. 6d, to 41. 5s. per ton, f.0.b, Tees. 


The Make and Disposal of Pig Iron in Cleveland. -The 
Cleveland Ironmasters’ Association issued from their 





offices at Middlesbrough this week the returns showin 

the make. and. disposal of pig-iron in the North o 
England during the month of June. Of 155 blas 
furnaces 95 have been in operation, and they have 
produced 211,053 tons, a decrease of 7427 tons. The total 
stocks of — now stand at 614,937 tons. This isa 
decrease of 4145 tons on the previous month of May. 


The Actual Price of Pig Iron in Cleveland.—To-day 
(Wednesday) the accountants to the Cleveland Iron- 
masters’ Association, Middlesbrough, issued their certifi- 
cate, showing the actual net invoice — of pig-iron for 
the three months ending June 30. rom this document 
it appears that the invoice — of No. 3 Cleveland pig 
was 33s, 2.68d. per ton. hese figures will leave the 
blast furnacemen’s wages peony unaltered, but the 
ironstone miners are entitled to an advance of 14 per 
cent. 


The Coal and Coke Trades.—Coal continues quiet, but 
coke is firm. 





== 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Davy Brothers, Limited.—The fifteenth annual report 
of this company was issued on Saturday. The directors 
report that the operations of the past year have resulted 
in a profit, after writing off 1400. for depreciation, of 
44641. 5s. 10d. The balance brought forward from last 
year is 11201. 8s. 4d., which makes a total of 5584/. 14s. 2d., 
subject to interest on mortgages and loans, amounting to 
1585/. 6s. 8d., leaving for disposal 39997. 7s. 6d. This 
amount the directors propose should be appropriated as 
follows, viz.: The payment of a dividend of 18s. per 
share (equal to 4 per cent. per annum), free from income 
tax 2700/., and to carry forward to next year 1299/. 7s. 6d. 
The building and machinery have been maintained in an 
efficient state of repair. The stock has been valued at 
the market price of the day, and the work in progress (as 
nearly as can be ascertained) at cost price. The director 
retiring by rotation is Mr. David Davy, who is eligible 
for re-election. The auditors, Messrs. John Watson and 
Sons, offer themselves for re-election for the ensuing year. 


Sanderson Brothers and Company (Limited), Samuel 
Newbould and Company (Limited).—These amalgamated 
companies have held their annual meeting at Newhall 
Works, Mr. Bernard Wake, in the chair. The report 
presented showed that the year 1886 had been uneventful 
as regards English business; that during the year divi- 
dends aggregating 5 per cent. had been paid to the share- 
holders ; and that an undivided balance of 77611. 18s. 6d. 
was carried forward. Resolutions were passed adopting 
the report and accounts and authorising the payment 
during the current year of dividends at the rate of 5 per 
cent. per annum, the first of such payments to be made 
at the end of this month. Mr. Halcomb and Mr. T. S. 
Furniss were re-elected directors of the Sanderson Com- 
pany, and Mr. Halcomband Mr. Francis Newbould, direc- 
tors of the Newbould Company. A separate report with 
regard to the American capital of Sanderson Brothers and 
Co. (Limited), was presented. It alluded to Mr. William 
Henry Watson and Mr. Edward H. Wake having gone 
to America in the autumn of 1866 to report upon the 
position of the company established at Syracuse. It 
quoted Mr. Watson’s opinion that the idea which led to 
the establishment of the American works was sound, and 
that it was desirable that they should be carried on. 
Those views were supported by Mr. E. H. Wake, and 
had been adopted by the board at Sheffield. The report 
referred to the disastrous fire which occurred at the works 
on March 28 last, and which necessitated Mr. Halcomb 
and Mr. W. H. Watson being sent as a deputation to do 
what was needful in such an emergency. The fire re- 
sulted in a loss of nearly 9000/., fortunately covered by 

licies, which were adjusted promptly and satisfactorily 

y the insurance offices. The deputation whilst at Syra- 
‘cuse ordered the partial restoration of the works, and 
subsequently the board at Sheffield directed that they 
should be entirely reconstructed, and by this date it is 
hoped that all, or almost all, the work may have been 
done. The report concluded by stating that the board 
think that the American company has got all the requisites 
for making best cast steel in America, and so has acquired 
an exceedingly valuable position. After the reading of 
the report, and after its statements had been enlarged 
upon by the chairman and members of the deputation, the 
meeting expressed entire approval of everything the 
directors had done. 


Guisely and Yeadon Coal Company (Limited).—The 
bon err | half-yearly meeting of this company has been 
held. In the absence of the chairman of the company 
Mr. Jonathan Peate, Mr. Thomas Denison was called 
upon to preside. The report which was presented to the 
meeting showed that the sales during the past half-year 
have amounted to 19,059 tons, an increase of 1500 tons 
over the amount sold in the corresponding time last year. 
In 1884, the sales for the same half-year were 13,751 tons. 
In the last four years, therefore, the sales have increased 
by more than ! tons. The meeting decided to issue 100 
new shares. Messrs. Joseph Langley, John Waite, and 
F, Brook were re-elected directors. Mr. Thomas W. 
Peate was elected in — of Mr. Alfred Brayshaw, and 
Mr. Isaac Moon in place of Mr, J, W. Headen. 


Sheffield Trade with America.—The returns of trade with 
America for the quarter ending June, show a satisfactory 
increase as compared with the corresponding quarter of 
last year. The exports of steel amounted to 83,184/. For 
the quarter ending June of last year they were 64,241/. 
The exports of cutlery were 46,617/., as compared with 
45,1791. in the corresponding quarter of last year. The 
total exports of the quarter were 226,049/. ; forthe June 
quarter of last year they amounted to 129,443/. 
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RADIAL DRILLING AND BORING MACHINE. 


CONSTRUCTED BY MESSRS. HULSE AND CO., ENGINEERS, SALFORD, MANCHESTER. 


A 








.WE illustrate above a radial drilling and boring 
machine made by Messrs. Hulse and Co., of Salford. 
It is of very strong proportions, being designed for 
operating largely in steel ; it weighs, including the 
baseplate, upwards of 20 tons, and is provided with a 
large steel spindle, powerfully geared and adjustable so 
as to drill at an angle with the perpendicular. The 
radial arm is about 12 ft. 6in. long over all, and the 
drill spindle will operate through a radius of 10 ft, and 
through a height of about 8 ft. The mainframe, which 
is tall and massive, is firmly bolted to a deep baseplate, 
T-grooved throughout its upper surface,, It carries 
a vertical slide, movable vertically by power, and this 
in its turn carries the massive radial arm and drilling 
headstock. The radial arm is adjustable horizontally 
around its trunnions by worm gear, and vertically by 
power readily brought into action or suspended. The 
drilling spindle has « variable self-acting down feed 
and likewise a quick returning upward motion, either 
being readily applied as required. 





THE OTTO GAS ENGINE. 

Messrs. Crosstty Brotuers, Limited, of Open- 
shaw, Manchester, show at the Manchester Exhibition 
one of their well-known Otto gas engines driving a 
Lightfoot dry air refrigerator. The combination consists 
of an ordinary 4 horse-power Otto gas engine mounted 
on a cast-iron bed of double its usual size to allow of 
the refrigerating cylinders being placed by the side of 
the engine cylinders. The two air cylinders are 
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placed ‘‘ tandem” with the fpr be peg cylinders at | 


the front and the expanding cylinders behind, both 
the pistons are on the same rod. The crankshaft is 
provided with double throws, one for the gas cylinder 
and the other for the air cylinders, and is supported by 
three bearings, one in the centre and one at each end. 
The compressing cylinder issurrounded bya water jacket 
to cool the air during compression; the air then passes 
through a cooling chamber in the bed of the engine, 
The cooling chamber is provided with tubes around 
which water is kept constantly circulating; the tubes 
are so arranged that any moisture in the air is deposited 
on their sides and then drains away and keeps the air 
as dry as possible, The air then passes to the expand- 
ing cylinder, and expands down to atmospheric pres- 
sure, which consequently cools it by virtue of the work 
done on the piston, and also helps to drive the engine. 
When discharged the temperature of the air is from 
50 deg. to 100 deg. Fahr. below zero, and is practically 
free from ice and snow. This machine will deliver 
2000 cubic feet of air per hour at the above tempera- 
ture, which is sufficient to maintain a chamber 10 ft. 
square and 6 ft. high below the freezing point. All the 
valves of the air cylinders are of the Corliss type, driven 
by four eccentrics on the outer end of the crankshaft, 
which arrangement secures a positive action and 
Ea noiseless motion when running at high speeds, 

his combination forms a most compact and neat 
arrangement ; the workmanship and design throughout 
are of a high-class character. 

We illustrate on page 46 a combined horizontal gas 





engine and dynamo by the same firm. The arrange- 
ment consists of an ordinary 4 horse-power horizontal 
Otto gas engine with a Crompton dynamo bolted to 
the upper part of its cylinder. The dynamo is driven 
from the flywheel by means of a link leather belt 
running on a small pulley on the dynamo shaft. The 
pulley is provided with a friction clutch, by means 
of which it can be thrown in and out of gear while 
running. A small disc flywheel is provided on the 
dynamo to keep its speed as regular as possible. The 
belt being necessarily short and liable to slip, is pro- 
vided with a third pulley to keep it tight, and to in- 
crease its arc of contact on the small driven pulley. 
The speed of the engine is kept very regular by one 
of Messrs. Crossley Brothers’ ‘‘ Cataract” governors, 
which we have already illustrated a short time since, 
Our other illustration shows the same combination 
with a vertical engine; the dynamo in this case is 
bolted to the baseplate of the engine. The great 
advantages arising from this combination are at once 
p srtaes as the combined engine and dynamo occupies 
the same floor space as the engine alone, all expense 
in fixing the dynamo being thereby saved. In both of 
these cases the dynamo is easily removed for repairs 
when required, and can be fitted to any existing Otto 
engines, 
essrs. Crossley Brothers, of Openshaw, Man- 
chester, show in connection with their dynamos at the 
Manchester Exhibition an ingenious ‘patent auto- 
matic cut-out” for use with dynamos charging ac- 
cumulators. It is made by the inventors, Messrs, 
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THE JERSEY NEW WATER WORKS. 
MR. E. K. BURSTALL, M.LC.E., ENGINEER, OXFORD. 
(For Notice, see Page 39.) 
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TRAVELLING BRICK TABLE WITH SIDE DELIVERY. 
CONSTRUCTED BY MESSRS. J, WHITEHEAD AND CO., ENGINEERS, PRESTON. 
a. 





Fig.7. 








Holmes and Vaudrey, of Liverpool. It consists of a 
soft wrought-iron rocking lever, pivotted so as to move 
fceely within a coil of wire forming part of the shunt 
circuit of the dynamo, The end of the lever is provided 
with a counterbalance weight to keep it in its normal 
ition, the other end is provided with a contact fork 
ent downwards to within about } in. of the surface of 
some mercury placed in cups immediately below, which 
are inserted in the main circuit of the dynamo. At 
eich end of the rocking lever a horseshoe magnet is 
placed bowing its north pole above the lever and the 
south pole below. Before the dynamo starts the rock- 
ing lever is in normal > position, and the forked 
end, which is a north pole, comes in contact with 
the north pole of one of the horseshoe electro- 





end, is in contact with the south pole o the other 
electro-magnet. When the dynamo has attained its 
proper speed for charging, the current round the 
electro-magnets causes the similar poles to be repelled 
and forces the contact fork into the mercury cups and 
so completes the main circuit, The two horseshoe 
magnets have coils forming part of the main circuit 
wound round them in the same direction as the shunt 
coils, consequently when the main circuit is completed 
through the mercury cups, the extra current round 
the magnets increases their power and keeps the fork 
securely in the cups. But when the dynamo stops the 
current is reversed by flowing from the cells to the 
dynamo and weakens the horseshoe magnets so that 
the counterbalance weight restores the lever to its 
normal position and breaks the main circuit. Thus 
when an installation of accumulators is fitted with this 
instrument the attendant has only his engine to look 
after, and is relieved of all responsibility with switches, 
&c., as the instrument is perfectly automatic. 


BRICK-CUTTING TABLE. 

Tue brick-cutting table we illustrate above is 
of the side-delivery ‘pe, and contains improvements 
introduced by Mr. R. C. Robinson, of the Albert 
Works, Preston, to insure that the issuing stream of 
clay shall be cut perfectly at right angles, and at such 
a point that the detached piece shall leave no waste 
when cut into bricks. The table runs on rails, and at 
the end furthest from the die there is a vertical stop, 








magnets ; likewise its south pole, viz., the weighted 


against which the stream of clay impinges, pushing the 





table before it. The wire for cutting the clay is 
mounted on the table and travels with it, so that the 
cut is square with the clay, and is not dragged or un- 
even. After the length of clay has been detached the 
table is pulled forward, and the clay is-forced sideways 
through vertical cutting wires on to a board. 

When the table moves outwardly it leaves a gap or 
space between the ordinary fixed supporting rollers 
under the mouth of the die and itself, and over this 
the clay must gti unsupported, were it not that a 
supplementary roller is brought up to help to carry it. 
This roller is mounted on the side arms of a vertically 
arranged pivotted frame, capable of radial movement. 
When the table is moved inwardly towards the die, 
the frame and roller are pushed downwardly out of 
the way, and when the table moves outwardly the 
frame is pulled up by means of a cord and weight 

ing over a pulley on the table. The weight thus 
ulfils a threefold object: it operates the roller, it 
helps to pull the table back, and it holds the table 
against the friction of the clay sliding over it. 

Referring to the engravings, it will be seen that the 
portion of clay Ais cut o a: the dividing wire X, 
carried by the bent arm E, and is then forced by the 
push-board H through the vertical wires GG. This 
push-board is carried on a bent arm, operated by the 
toothed quadrant J, which is mounted on a hollow 
shaft, rotated by the handle L. Within the shaft isa 
second shaft M, —_ the toothed quadrant N, 
which operates the dividing wire arm E. P is the 
vertical stop against which the issuing clay comes in 
contact, before it is cut off and the table is pushed out- 
wardly. When this occurs, the pivotted frame R and 
roller S rise, and support the piece of clay projecting 
from the die. A brick machine with this table is being 
exhibited at the Royal Agricultural Show at Newcastle- 
on-Tyne, by Messrs. Whitehead and Co., of Preston. 





A Cuicaco Street Viapuct.—The Pittsburg Bridge 
Company was the lowest bidder for an iron viaduct to be 
erected over West Indiana-street, Chi . The bid made 
by the successful company was 54,656/. A number of 
other bridge companies bid for the work, the highest bid 
being about 70,0007. 


QUEENSLAND TENDERS.—The Queensland Railway De- 

artment has accepted a tender of Messrs. Springall and 

rost for the following: 80 axle-boxes for the Northern 
Railway at 19s. 8d. each delivered on the Townsvillewharf ; 
20 tons cast-iron brake blocks for the South-Western 
Railway, at7/. 193. 6d. per ton. 
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THE ELECTRICAL RESISTANCE OF STEEL 
SOLUTIONS. 
To THe Epiror oF ENGINEERING. 

S1r,—Some time ago (October and November, 1885), 
while making some experiments with quite a different 
object, I observed an electrical phenomenon of which J 
had not been able to find any previous record. 

The experiments were made for the purpose of ascer- 
taining whether any appreciable relation existed between 
the mechanical or chemical properties of any sample of 
steel and the electrical resistance of a solution of the same 
in nitric acid. ‘ 

I thought it possible that, as the mechanical pro- 
perties—with which engineers are chiefly concerned— 
of any steel are dependent on its chemical composition 
and the electrical properties on the latter, a system of 
classification according to the electrical resistance of a 
solution of the metal in nitric (or some other) acid of a 
given density, might be practicable. A solution was the 
form chosen for the tests as being that in which homo- 
geneity is most easily secured. 

One gramme of the sample steel in the form of borings, 
was dissolved in 20 cubic centimetres of nitric acid of i3 
density. With this solution a U-shaped glass tube was 
filled, and into each arm of this one of the electrodes in 
connection with a battery and Wheatstone bridge of the 
Siemens type, projected a certain distance. The electrodes 
were made of platinum wire formed into a helix to secure 
a considerable contact surface between the latter and the 
fluid. The construction will be easily understood from 


Fig. 1. 
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Fig. 1, while the general arrangement of the whole 
apparatus is illustrated by Fig. 2; B represents the bat- 
tery, W the Wheatstone bridge, and T the tube contain- 
ing the solution, 

The construction of the Wheatstone bridge is such that 
the results are independent of the strength of the cur- 
rent used for the substances usually tested for their 
resistance. The battery originally in connection with the 
instrument happened to consist of several bichromate 
cells, the current from which diminished rapidly when in 
use. With this the experiments were commenced by the 
fluid in the U-tube being placed in the resistance circuit, 
and the resistance measured. I soon found that no 
two observations were alike when made at any consider- 
able interval of time—ten minutes to half an hour— 
under eppereahly exactly similar conditions, It was 
thought that possibly polarisation might account for this, 
and to eliminate any influence it might exert for com- 
parative purposes, at each observation the electrodes 
were cleaned—that is, the accumulation of gas on the 
latter removed. As those acquainted with the Siemens 
form of Wheatstone bridge are aware, the circuit is only 

‘closed momentarily to make an observation, so that there 
is very little time for polarisation to take effect, but its 
action becomes noticeable in an increase of the resistance 
when the circuit remains closed for some time and neces- 
sitates a fresh adjustment of the instrument. If, how- 
ever, the duration of the contact is in every case the 
same, and the electrodes are freed from the effects of 
polarisation before each observation under similar con- 
ditions, the readings should agree, 

Tests made with half the battery power only gave a 
much higher resistance of the fluid tuan'when the whole 
number of cells was used, and it soon became apparent 
that the resistance of the solutions varied in some inverse 
ratio with thestrength of the current. A battery of four 
Leclanché cells was thea substituted for the bichromate 
battery, as being very uniform in power when the circuit 
is closed for very short periods at comparatively long 
intervals. 

Solutions of various samples of steel were placed suc- 
cessively in the testing tube and the resistance determined 
with one, two, three, and four cells respectively ; in ever 
case the resistance was found to diminish as the shanatk 
of the current increased. The resistance of (so-called) 
pure nitric acid and of sulphuric acid under the same con- 
ditions was also observed and similar results obtained. 
A comparison of the electrical resistances of the various 
steel solutions with the results of mechanical tests, kindly 
furnished by Professor Kennedy, of London University 

‘College, showed no obvious relation between these, nor 
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contained in the steel and the electrical resistance of the 
solutions of the latter. 

Although different samples show different resistances, 
yet the variations in the latter for steels of very diffe- 
rent quality are relatively too small to afford any 
safe guide, especially as owing partly to polarisation, but 
probably still more to the way in which the resistance is 
affected by any inconstancy in the current, it is very 
difficult to obtain a perfectly accurate reading. 

I thought it probable, in undertaking these experi- 
ments, that as in many cases very slight differences in 
chemical combination, or even mechanical mixture of 
fluids, produce a very marked effect on the electrical 
resistances, this might also be the case with solutions of 
steel, every quality of metal having its own particular 
resistance, for which by an extended series of observations 
an empirical scale might have been constructed. 

The fact, however, of the resistance of the acid solutions 
and of nitric and sulphuric acid also varying in an inverse 
ratio with the strength of the current, appears to be new. 

In all the records of experiments on the resistance of 
fluids noticed by the writer it does not appear to have 
occurred to the observers to try the effect of varying cur- 
rents, and probably this accounts for the considerable 
discrepancies in the observations of various physicists on 


assigned to other causes to which they are only in part due. 

If the phenomenon referred to were the result of some 
extra current set up in the fluid to be tested, an explana- 
tion which might at first present itself, it would merely 
have the effect of increasing or diminishing the resistance 
by some constant quantity as long as the fluid itself re- 
mained unchanged, while polarisation would have a ten- 
dency in exactly the opposite sense to that observed, 
namely, to increase the resistance with an increase of 
current. 

It seems probable that the internal structure of the 
fluid is affected by the passage of an electric current in 
such a way as to alter its conductivity. 

In the Table above the results of my observations are 
given. 

In columns 10, 11, and 12 the ratios of the resistances 
with three, two, and one cell respectively to those with 
four cells, are given. It will be seen that these do not 
differ much for various solutions, and that with nitric and 
sulphuric.acid, for which the absolute resistances are very 
different, the ratios are similar. 

Some of the preliminary experiments were made with 
a weak Daniell’s cell as well as the bichromate battery 
previously mentioned, and with the former the resistances 
wer® still greater than with a single Leclanché cell, show- 
ing . continuity in the phenomenon extending to very 
weak currents, 

I do not claim any very great accuracy for my experi- 
ments, but they were made on such a scale as to leave no 
doubt as to the general tendency of the results, the 
publication of which may lead others to a further in- 
vestigation of the subject. At some future time it is my 
— to extend my experiments to other acids and 

uids, 

It seems not improbable that this peculiarity of the 
electric resistance of certain fluids might be utilised for 
the measurement of currents, the known resistance of a 
standard solution with a known current being compared 
with the resistance offered by the same solution to the 
current to be measured. Yours truly, 

G. R. BopMer. 


P.S.—It is scarcely necessary to remark that it was not 
my intention to determine the absolute resistance of the 
acid solutions with the apparatus described, but merely to 
obtain comparative values under similar conditions ; the 
form of the electrodes—spiral—is quite unsuited for abso- 
lute measurements. It has been suggested that if the 
surface of the spiral terminals in contact with the fluid 
were not sufficiently great, an additional resistance would 
be encountered by the current, which would vary with 
the latter ; this is quite true, but in that case the resist- 
ance would increase with the current, whereas in the ex- 
periments referred to an increase of current was accom- 
panied by a decrease of resistance. 

I am quite ready to accept any reasonable explanation 
of the apparent phenomenon, but all that have hitherto 





did any apparent connection exist between the carbon 





been suggested would lead to exactly the contrary results. 


the resistance of particular fluids, which are generally |; 


NATURAL GAS FROM BRITISH 
COALFIELDS. 
To THE Epitor oF ENGINEERING. 

Srr,-—-The value of Mr. Tweddle’s letter cannot be over- 
estimated. It isto be hoped that this time he will find 
the Britishers more receptive and less conservative, than 
when his former suggestion appeared in the now defunct 
Cosmopolitan. 

As far back as 1733 a paper was contributed to the Royal 
Society by Sir James Lowther, in which that gentleman 
described the discovery of natural gas in the mines of 
Whitehaven—at a depth of 47 fathoms. The rush of 
gas produced a flame, when ignited, 9 ft. in height by 
3 ft. in diameter. 

A tube was provided to lead the gas to the pit mouth, 
above which it projected 4 ft., and through this pipe the 
gas discharged itself for two years without becoming 
sensibly diminished in velocity or quality. 

Then we have the now classic description—presented to 
the same Society still earlier, in 1658, by Thomas Shirley— 
of the natural gas well near Wigan. He quaintly de- 
scribes the flame of the combustion of the natural gas 
as follows: 

**T did not perceive the flame to be discoloured like that 
of sulphurous bodies, nor to have any manifest scent with 
it. The fumes, when they broke out of the earth and prest 
A peas hand, were not, to my best remembrance, at 
all hot. 

At that time the Wigan coalfield had probably great 
accumulations of natural gas underlying it, as we read 
that in some of the ditches round about natural gas was 
exuded therefrom, and according to statements of an eye- 
witness, it burnt with a flame like that produced by the 
combustion of brandy. The history of the development 
of the system of tapping and utilising natural gas in the 
Pittsburg district reads like a romance, and itis certainly 
one of the most striking examples of the application of 
great natural sources of power to the use and convenience 
of man that this century has seen. 

The Philadelphia Company, one of the natural gas- 
territorial companies of Pittsburg, has an area of natural 
gas territory as ba to 50,000 acres, with forty-five pro- 

ucing wells. It has twenty supply stations, with a force 
of forty men, who constantly watch over the lines and 
pressures, each station being in telephonic communication 
with the other and with the central station, The natural 
gas is supplied “ for all industrial purposes requiring heat, 
as well as to private residences,” and there are companies 
who undertake the work of converting the comparatively 
non-luminous character of natural gas into an illuminat- 
ing one. ; 

f the supply of natural gas fails, plant, for producing 
water gas or other description of gaseous fuel, can be 
erected, and the mains may thus ba permanently utilised 
with the highest economical advantage. 

The drilling of natural gas wells in the British coal- 
fields might be carried on simultaneously with the erec- 
tion of gaseous fuel-producing plant, so that when the 
natural gas is exhausted, the producer gas can be supplied. 
The gas mains might be distributed to the towns and 
villages in and surrounding the coalfields by this means— 
the humane, and in the highest degree the noble work of 
reducing the great dangers at present inseparably con- 
nected with the working and getting of coal, would be 
effected in a manner that could not fail to be financially 
beneficial to the coalfield and mine proprietors, but be 
beneficial to the great national industries as well ; and the 
smoky pall and fogs of our cities and towns would never 
more be produced. Yours faithfully, 

July 2, 1887. B. H. Tuwairr. 

P.S.—As bearing upon the question of the phenomena 
of natural gas accumulation in British and Continental 
coal workings, I append (culled from the Journal Officiel 
of April 1, 1882) the following extract from a report pre- 
sented to the French Minister of Public Works, by a com- 
mission appointed to consider means for preventing ex- 
plosions a” firedamp. The commission included the 
names of Daubrée, Berthelot, Thénard, Haton de la 
Goupilliére, Hébert, Mallard, and Le Chatelier, ‘* But 


all the openings produced by slips and faults in the sur- 
rounding strata. Such crévasses thus form actual reser- 
voirs, from which the gas, which is held in a highly com- 





the explosive gas exists not only in the coal, it also fills « 
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ressed condition, escapes from the smallest orifice with a 
high velocity and an audible blast. Such blows are 
usually of short duration, because the capacity of the 
reservoir is of course limited. When a stratum of rock 
exists under such conditions that it may become impreg- 
nated with the gas without the latter being able to 
escape, such a stratum becomes an actual evel, just 
as water so confined ferms a water level. m such a 
stratum is placed in communication with the atmosphere, 
either by the colliery workings or by cracks and fissures 
produced by blasting or other causes, a gas-spring, as it 
were, is liberated, fed from large supply in the 
stratum, and through which the gas flows more freely 
than water would do under similar conditions, The dis- 
charge from such a gaseous opening may be of long dura- 
tion, since the reservoir supplying it may have an 
enormous volume. Such are the causes to which should 
be assigned the exceptional discharges of which have 
been commonly noticed in England, where they are 
known either as blowers or sudden outbursts either from 
the roof or wall of the workings. Such exceptional dis. 
charges are due to a combination of geological conditions 
which do not appear to have been met with, at leact up 
to the present, in the mines on the Continent.” 

From this it appears that Continental mines are not 
likely to be accompanied with accumulations of natural 
gas of any great magnitude. BRHTY 





HELICAL JOINTS FOR BOILERS. 
To THE EprTor or ENGINEERING. 

Srr,—Permit me to thank Mr. Caine for his pertinacity, 
for I find on further examination that the premises of my 
former investigation are quite untenable, and that instead 
of a diagonal joint merely being subject. to the stress 
which acts normally to the direction of the joint, it is 
7 subject to the total resultant stress of the transverse 
and longitudinal components. Once this point is clear 
there is no difficulty in obtaining the formule given last 
week by Mr. Caine. 

It is to be hoped that the Board of Trade, whose formula 
is identical with that formerly obtained by me, and based 
on the same error, will reconsider the matter. To the yet 
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unconverted permit me to propound a problem involving | 


the argument which produced my enlightenment, 

A Bisa parallel strip of boiler plate of cross-section 
2 at by 4in., and having a tenacity of 56,000 lb. per square 
inch, 

At E F itis grooved square across to a depth of 75 in., 
leaving .8 square inch section of solid plate. 

At D, which is 60 deg. to EF, it is grooved to a 
——_ of #yin., leaving .6 square inch section of solid 

ate. 
’ Now what longitudinal stress would produce rupture, 
and what course would the rupture take ? 

Yours, &c., 
FanTOME. 








CURVED FLOATS FOR PADDLE WHEELS. 
To THE EpiTor OF ENGINEERING. 

Srr,—On pages 284 and 285 of your 19th volume you 
give an account of the engines of the paddle steamer Nor- 
mandy, built and engined by Messrs. John Elder and 
Co. for the London, Brighton, and South Coast Railway 
Company. In that article there is a mild claim put for- 
ward by Mr. Stroudley, the superintendent engineer of 
the Brighton Company, to the introduction _of curved 
floats for paddle wheels. i 

In an article on Steamship Efficiency, published in The 
Engineer for May 27, this claim is very considerably de- 
veloped in connection with the steamers Brighton and 
Victoria. The writer of the article says, moreover, that 
“the Netherlands Company were having the cess 
Elizabeth and other boats built at Messrs. Elder’s at the 
time, and they adopted the Stroudley curved float, with 
the result that they attained a speed of two knots per 
hour in excess of the contract.” The inference one is 
compelled to draw from the reading of this article is that 
the design of this wheel had been sent cut and dry by 
Mr. Stroudley to the builders. In 1877, when these 
steamers were built, I was in the employ of Mesrs, John 
Elder and Co., and I beg a small portion of your space to 
state the facts of the case. 

The paddle wheel for the Netherland steamers Prinses 
Marie and Prinses Elisabeth was drawn by me, and the 
investigation as to the best curve of the float and the 
most efficient position of the eccentric was carried out by 
me. This was done under the supervision of Mr, A. C. 
Kirk, now of Messrs. Napier and Co., who was then 
ig aad of the engineering department at Fairfield 

ard. 

The paddle wheel of the Brighton boats was drawn 
some months later, and was practically a copy on a 
smaller scale of that of the Netherlands Company’s 
steamers. 

It is to the latter eminent — and not to Mr. 
Stroudley, therefore, that the credit belongs of proposing 


and designing curved paddle-floats, this being one of the 
less important among many improvements in marine en- 
gineering devised and carried out by him. But I am 
sure that Mr. Kirk would not for a moment admit that 
the speed of two knots per hour over the contract speed 
attained in the trial trip of the Netherland boats was due 
to the curvature of the floats, 


This suggestion of Mr. 








Stroudley’s is too absurd to be entertained. Indeed, the 
primary object in curving the floats and fixing the angle 
irons on the end was not that of efficiency but was simply 
a question of strength and lightness. Of course once the 
shape was decided upon it became evident that the 
efficiency would also be slightly increased. But the extra 
two knots were attained by the very simple process of in- 
creasing the dimensions of the engines and boilers in 
order to secure the handsome premium offered b 
company for s; On consulting your own article on 
these steamers, vol. xxxi., page 218, you will find that, as a 
matter of fact, they did receive a premium of no less a 
sum than 54002. 

These are the facts about the origin of curved floats for 
paddle wheels, 

I remain, Sir, yours faithfully, 
Gro. W. MAcALPINE. 
Altham Collieries, near Accrington, June 24, 1887. 





GOVERNING MILL ENGINES. 
To THE EDITOR OF ENGINEERING. 

Srr,—I should be very reluctant to attack the 
statement in your issue of May 6, in regard to the excel- 
lent governing capabilities of the engine constructed to 
the des of Dr. Proell, especially when the same is 
verified by two such eminent authorities as Professors 
Radinger and Dérfel, ; ; 

However, ‘Consulting Engineer,” who writes in no 
unmistakable mood, challenges the 1 per cent. speed 
variation, and suggests the application of the. Moscrop 
recorder as the test of manterity, To this challenge we 
‘have the reply of Mr. K: in your last issue but one, 
and he undoubtedly scores a point, as there must be 
of necessity a “‘ factor of error” in the best of governors. 
As Mr. Kuhne generously offers to pay the expenses in- 
curred on behalf of the Proell governor in competition 
with the Moscrop, should the former be at fault, I think 
that “ Consulting Engineer ” or Mr. Moscrop should take 
the matter up on behalf of the Moscrop recorder. 

As I should be loth to see this interesting matter come 
to such an ignominious ending as the generality of 
‘* paper wars,” I would support the suggestion of Mr. 
Kuhne, that the Proell and the Moscrop governors. be 
ow analysed by Dr. Proell, and the results be 
tested by some competent English authority, and the in- 
vestigation published in your journal. e shall then 
have a terse criticism which no amount of the vague 
generalities of a ‘‘paper war” can dispel. May be 
“* Consulting Engineer,” hailing from Manchester, will be 
acquainted with the following paragraph, which emanates 
from the pen of a ‘‘ Manchester Consulting Engineer,” 
to wit, Mr. J. Ainsworth Stott, and whose experience 
with the To. class of mill engines and an extended 
knowledge of the Moscrop recorder ought to entitle his 
opinions to undoubted credence. The paragraph referred 
to is as follows: ‘‘ Now, in cotton mills the first necessity 
is absolute regular turning, both during the period of one 
half-stroke and also as to the number of strokes in a 
given time. The delicate parts of spinning machinery 
and the great speeds will not allow a variation of more 
than J per cent. in the speed of the engine without evil 
effects on the yarn, and in the best of engines now made 
the variation is confined to about half of that.” 

Myself, and I am certain most of your readers also, 
aed value the opinions of Mr. Stott as to whether it is 


possible with the engine under discussion to govern 
within the narrow limits of 1 cent. ; and I would also 
beg to remind him (Mr. Stott) of his promise in 
ENGInzERING, February 5, 1886, relative to the perform- 


ances of certain engines constructed to the specifications 
of his firm. Enclosing my card, 
I remain, 
Rapix. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 
ig-Iron Market.—The market showed some 
firmness last Thursday forenoon, when the price of 
pig-iron warrants 42s, 5d. cash, but in the after- 
noon as low as 42s. 14d. was accepted. Less fluctuation, 
however, took place in the prices of Cleveland and hema- 
tite warrants, and at the close in the afternoon the settle- 








Glasgow 


ment prices were—Scotch warrants, 42s. 3d. per ton; 
Cleveland, 34s. 44d. ; hematite, 43s. 1 In the course 
of the afternoon on Friday up to 42s. 54d. cash was paid 
for Scotch warrants, and the same price was also reached 


in the afternoon ; but at the close t were buyers offer- 
ing 42s. 5d., and the settlement quotations were—Scotch, 
42s. 44d. ; Cleveland, 34s, 6d.; and hematite iron, 44s, 
Monday’s market was very quiet, and comparatively 
little fluctuation in prices was reported ; while the settle- 
ment quotations were the sameas those of Friday. Down 
to 42s. 3d. was accepted for Scotch pig iron warrants 
— forenoon, and in the afternoon the price closed 
4d. per ton higher, Cleveland warrants being quoted 
as on Monday, and hematite iron being advanced in price 
1d. perton, There was y any change in prices 
worth mentioning either forenoon or afternoon to-day. 
Generally speaking, the market is not showing any 
buoyancy, notwithstanding the fact of fresh orders being 
received within the past few days from the United States 
for shipment during the autumn. The dulness prevail- 
ing this week is in some measure due to the ship- 
ments reported for last week, which only amounted to 
5136 tons, as compared with 3351 tons in the preceding 
week, and 6424 tons in the corresponding week of last 
year. They included 900 tons for America, 465 tons for 
Canada, 230 tons for South America, 700 tons for Aus- 
tralia, &c., 236 tons for France, 480 tons for Italy, 185 
tons for Holland, smaller quantities for other countries, 
and 998 tons coastwise, From Christmas up till the close 





of last week the shipments of pig iron from all Scotch 
ports amounted to 189,830 tons, against 194,418 tons in 
the corresponding period of 1885-86. The most marked 
falling off took place in the shipments to America, which 
amounted to well-nigh 10,000 tons. From January 1 up 
till the end of last week the imports of Cleveland and 
Jarrow pig iron amounted to 176,537 tons, showing an 
increase of 17,879 tons for the year, as compared with the 
returns for the same period of last year. One blast furnace 

been damped down at Summerlee Iron Works and one 
at the Eglinton Iron Works (Ayrshire), so that there are 
now 81 blowing, as against 83 a week ago, and 86 
at this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 893,834 
tons yesterday afternoon as compared with 890,936 tons 
scree week, making an increase for the week of 2898 

ns, 


Clyde Shipbuilding Trade—Launches during June.— 
There was a moderate amount of new shipping launched 
on the Clyde during last month, eighteen vessels, of a 
total of 17,071 tons. Thisis 519 tons under the amount 
launched in June of last year, but 28,355 tons short of the 
output in the corresponding month of 1883. As con- 
trasted with the same month in 1879—the last period of 
depression—the past month’s output was 4661 tons better. 
Over the half-year ending last Thursday, the turnout of 
new shipping amounted to 92,971 tons, or 9326 tons in 
excess of that for the same period of last year, but 
103,015 tons short of the output in the first six months of 
1883 ; even the output over the same period of 1879 was 
1829 tons better than that of the past half-year. Of the 
steamers launched last month there were two of 2000 tons 
each, the Mavanhao and the Tasso, and two of 2200 tons 
each, the Bellenden and the Oronsay, all built of steel. 
There was likewise the stee] paddle steamer Empress, a 
vessel of 1200 tons, built for the English Channel service 
by the Fairfield Shipbuilding and Engineering Company. 
The month’s launches also included two large sailing 
vessels and two steam yachts. The orders placed durin 
the month will scarcely keep the stocks as well occupi 
as they have been for some time past, and the inquiries 
now being made do not indicate any improvement for the 
immediate future. 


Shipment of Dynamite.—In the course of last week 62 
tons of dynamite were shipped from Irvine for Liverpool. 
The works of Nobel’s Explosives Company are quite 
adjacent to Irvine. 


Electric Lighting of the Heriot-Watt College, Edinburgh. 
—Some time ago it was resolved to adopt electric lighting 
in the class rooms of the Heriot-Watt College, Edinburgh; 
and it has been reported this week that tenders have been 
received from firms in Edinburgh, Glasgow, and else- 
where, and that the various systems have been made the 
subject of careful inquiry. 1n the opinion of the sub- 
committee to whom the matter was remitted, the instal- 
lation which promises to be of most service is one offered 
by Messrs. whirter and Co., Faraday Electric Light 
Yorks, Glasgow. 


Heriot-Watt College Professorships.—Applications for 
the Professorship of Mechanics and Engineering in the 
Heriot-Watt College have been received from nine per- 
sons, and there are twenty-seven applications for the 
Professorship of Chemistry, 


Dundee Mechanical Society.—Last Saturday the second 
of the summer excursions of the Dundee Mechanical 
Society took place, the works visited being the Dundee 
Flour Mills, mging to Mr. John F. White, of Dundee 
and Aberdeen. Some two years ago the works were in- 
spected by the Society, but since then the whole method 
of manufacture has been remodelled on the roller principle. 
The two groups into which the party was divided were 

ucted over the works by Mr. Anderson, the manager, 
and the head miller. From the discharging of the wheat, 
which was then going on from an American liner, and the 
storing in the huge bins, the process was followed in regular 
succession to the finish, the specialities manufactured being 
flour and semolina. The pe of labour-saving ma- 
chinery has now reached such a pitch of perfection it may 
safely be asserted that from the sowing of the seed by 
machinery on the plains of America through the several 
of reaping, thrashing, shipping, and storing to 
the use of the automatic roller milling system, and thence 
to the steam bakeries, the wheat has not been touched by 
hands until it is ready for distribution to the consumer 
in the form of bread, On the motion of the President 
Mr. G. C. Douglas, a hearty vote of thanks was accorded 
Mr, White, on also his representatives, for their courtesy 
and the pains they took to describe the entire process of 
milling: 

Contract for Steam Boilers.—Messrs. Penman and Co. 
Glasgow, have secured the contract for six double-flue 
Lancashire steam boilers, 28 ft. long by 7 ft. 6 in. in 
diameter, for the Clydebridge Steel Works, now in course 
of erection three or four miles to the east of Glasgow, 
The boilers will embody all the most recent improve- 
ments, and are to work at a pressure of 100 1b. per square 


The Scotch Coal Trade.—A considerable number of 
coalmasters throughout Lanarkshire and adjoining 
counties have either given notice or have already enforced 
a reduction of the miners’ wages. It is but proper to 
state, however, that some important firms have not fallen 
in with this wages reduction movement. Some of the 
miners have begun work quietly on the reduction, but 
here and there strikes have either been entered upon or 
are threatened by the miners. The coal trade is certainly 
in a depressed state, and it is difficult to see how 
prices can come much lower if any profit at all is to he 
made, 
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CONSTRUCTED BY MESSRS. CROSSLEY BROTHERS, LIMITED, OPENSHAW, MANCHESTER. 
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A NEW ALKALI PROCESS. 
In several former notes and articles in these 
es, we have spoken of the severe crisis through 
which the old-established, or ‘‘ Leblanc” process, 
has now for some years been passing. It is, in fact, 
pushed well-nigh out of the running by the newer 
process, known as the ‘“‘ammonia soda’ process, 





and would have had to give up the battle before 
now were it not for the fact that one of its by- 
products, bleaching powder, cannot, so far, be pro- 
duced at all by the ammonia soda works. The 
bleaching powder trade has thus remained in the 
hands of the workers of the Leblanc process, and 
its sale has enabled them to cover much of the loss 
which they are suffering on the manufacture of soda- 
ash and caustic soda. 

In brief outline, the old Leblanc process consists 
in the following operations. Salt is decomposed 
and boiled down with sulphuric acid. Sulphate of 
sodium is formed, and a large amount of hydro- 
chloric acid is given off. This is condensed, and is 
utilised in the manufacture of the bleaching powder 
mentioned above. The sulphate of sodium, known 
as ‘‘salt-cake,” is mixed with certain proportions 
of small coal and limestone, and subjected to a 
further treatment in a furnace, by which a set of 
reactions take place, causing the conversion of the 
sulphate of sodium of the ‘ salt-cake ” into carbo- 
nate of sodium, a quantity of sulphide of calcium 
being produced at the same time. The mass result- 
ing from this process is known as ‘‘ black ash.” It 
is extracted with water, which dissolves out the 


_| carbonate of sodium, which is sold as such or 


worked into ‘‘ caustic” soda, as may be required. 
The insoluble residue is the ‘alkali waste,” which 
forms the vast piles, so hideous to look at and so 
dreadful to smell, which surround our large alkali 
works. 

The sulphuric acid required for the conversion 
of the salt into ‘‘salt-cake,” is made by the alkali 
manufacturer himself, this manufacture necessi- 
tating a large plant of ‘‘lead chambers” and 
accessories, and keeping up an immense trade in 
pyrites from Spain and Portugal. The development 
of the alkali trade in this country has been some- 
thing colossal, and the interests involved in it and 
connected with it are so great that anything affect- 
ing it may safely be said to be of truly national im- 
portance, quite apart from what technical interest it 
may possess. 

The ‘‘ ammonia soda” process, which has played 
such havoc with the old style of manufacture, pro- 
ceeds on totally different lines. Briefly stated, it 
depends on the fact that if a solution of salt in water 
is mixed with bicarbonate of ammonium, under 
proper conditions, a reaction takes place by which 
the salt, or chloride of sodium, is converted at once 
into bicarbonate of sodium, the bicarbonate of am- 
monium being at the same time converted into 
chloride of ammonium. The bicarbonate of sodium 
settles out at once as insoluble crystals, easily re- 
moved, marketableat once as such, or easily converted 
into simple carbonate of sodium, and further into 
caustic soda, as in the ordinary ‘‘old” process. 
The residual chloride of ammonium is decomposed 
by distillation with lime, giving ammonia for re- 
conversion into bicarbonate of ammonium, and 
chloride of calcium, which is a waste product. The 
maker of ‘‘ammonia” soda works direct on the 
brine, as pumped from the salt fields. His plant is 
simpler and less costly, and he arrives at his first 
marketable product much more rapidly, and with 
very much lower working costs than the maker of 
Leblanc soda, in spite of all the great mechanical 
improvements which have of late years been intro- 
duced into the old process, and which have 
cheapened its work. 

The original patents on the use of ammonium 
bicarbonate are, we understand, long since ex- 
pired. But the working details of the process and 
much of the most successful apparatus have under- 
gone great development and improvement during 
late years, all the important points being covered 
by patents still in force, and mainly, if not wholly, 
in the hands of the one large firm, which is nowcarry- 
ing on the manufacture in this country, and is con- 
trolling the market. 

The one weak spot of the ammonia-soda process, 
as we mentioned before, is its inability to supply 
hydrochloric acid or chlorine, and so allow of 
making bleaching powder. Time after time it has 
been announced positively that the problem was 
solved, that the ammonia-soda makers had devised 
a method of producing hydrochloric acid or chlorine, 
or both, without the use of sulphuric acid. But the 
announcements have so far proved baseless, and at 
present the Leblanc makers are getting incre- 
dulous, and do not much excite themselves over 
new statements of the kind, though they know that 
if once their rivals had this weapon in their hands 
the battle would be over and the Leblanc process 
doomed to rapid extinction. 


Such is at present the state of the struggle in 
this great industry, and the above outline-sketch 
of the two processes is designed to give some idea 
of the conditions to such of our readers as may 
net have any special knowledge of these manufac- 

ures, 

At the present moment great interest is being 
taken in a new process, about to be put to work on 
a large scale, which is designed to take up the 
cudgels against the ammonia process and enable the 
Leblanc makers to continue the fight on something 
more like equal terms. We aie to the process 
pronsaed and patented by Messrs. Parnell and 

impson, and about to be worked by the ‘‘ Lanca- 
shire Alkali and Sulphur Company,” at Widnes. 
We recently had the opportunity of inspecting fully 
the plant erected, and of having the method of 
procedure explained to us. We look upon the new 
process as such a spirited attempt to turn the tide 
of a long and losing battle, and as so very interest- 
ing on its own merits, that an account of it in these 
pages will be thoroughly in place. 

The main idea of the process is to combine the 
“Leblanc” and the ‘‘ammonia-soda” manufac- 
ture. But in place of using caustic lime to decom- 
pose the ammonium chloride and get back the am- 
monia, the ‘‘alkali waste” spoken of above is 
employed, it being found that not only is the am- 
monia driven off but that also the sulphur in the 
“waste” is obtained in a form allowing of its easy 
utilisation, it and the ammonia combining to form 
ammonium sulphide, which passes over in gaseous 
form from the decomposing apparatus. This am- 
monium sulphide is, as we shall see, quite as avail- 
able for the working of the ammonia-soda manufac- 
ture as pure and simple ammonia, and all the 
sulphur can be obtained from it. 

n outline the process is as follows. We will 
suppose that a quantity of bicarbonate of sodium 
has been just precipitated from a brine solution, 
and we have the residual ammonium chloride to 
deal with, This is decomposed by “‘ alkali waste,” 
giving a final liquor of calcium chloride, which is 
run to waste, and a quantity of, ammonium sul- 
phide gas. This latter is led at once into a 
solution of salt in water, till saturation takes 
place. Into this liquor of brine and ammonium 
sulphide pwre carbonic acid gas is now passed. The 
ammonium sulphide is decomposed, pure sul- 
phuretted hydrogen gas is given off, which is con- 
ducted to a gas-holder and stored, while ammonium 
bicarbonate is formed in the liquor, which brings 
about the conversion of the salt into bicarbonate of 
sodium, ready for removal and preparation for the 
market, 

It will be observed that we printed the word 
pure in italics in speaking of the carbonic acid used. 
This is one of the great points in the process, as in 
order that the sulphuretted hydrogen gas obtained 
shall be concentrated and pure, only pure carbonic 
acid can be used in liberating it. The apparatus 
employed in its preparation is, perhaps, the most 
ingenious of the works, and well worthy of 
attention by others besides alkali makers. The 
method is based on the fact that if dilute impure 
carbonic acid is passed into a solution of carbonate 
of sodium, the carbonic acid is absorbed, bicarbonate 
of sodium being formed, and the diluting gases 
passing away. ‘The bicarbonate of sodium on heat- 
ing gives up the extra carbonic acid, which can be 
collected and stored pure, while the liquor passes 
back to simple carbonate of sodium, to be used over 
again as an absorbent. This is not at all new in 
theory, of course, nor is this the first proposal to 
use it commercially ; but it is claimed that this is 
the first successful working of it on a large scale. 
The gases from a large limekiln supply the dilute 
carbonic acid gas, which contains 25 per cent. to 
30 per cent, of pure gas, the principal diluting gas 
being, of course, nitrogen. This kiln-gas is drawn 
from the kiln by a blowing engine, and is first 
cooled in two large receivers. It is then forced 
into the solution of sodium carbonate in the absorp- 
‘tion tower, 65 ft, high by 6 ft. diameter, filled with 
the liquor. The tower has many diaphragms and 
perforated ‘‘ mushrooms,” to cause a proper disper- 
sion of the as they ascend through the liquor. 
The strength of liquor found best adapted for the 
work is equal to a density of about 30 deg. Twaddle. 
After saturation the mud of bicarbonate of sodium 
is drawn off and passed into the ‘‘ decomposer,” a 
tower 35 ft. high by 6 ft. 6 in. in diameter, with 
peomien shelves, into which steam is blown from 

low, the liquor passing downwards. The bicar- 





bonate is decomposed, pure carbonic acid being 
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iven off. This is passed — a scrubber and 
into a gas-holder ready for use. The liquor, which 
has now returned to the state of simple carbonate 
of sodium, only requires cooling to be ready to 
absorb a fresh lot of carbonic acid gas. The cooling 
is effected in a tower packed loosely with bricks, 
the hot liquor trickling down against a powerful 
current of air blown in from below. Liquor has 
been cooled in this way, in once passing through 
the tower, from 220 deg. Fahr. to 58 deg. Fahr., 
but of course the exact cooling obtained depends 
more or less on the temperature of the atmosphere. 

The next stage of the process, if we follow on 
after the preparation of the pure carbonic acid, is 
the employment of the gas for the decomposition of 
the ammonium sulphide absorbed in a brine liquor 
as above explained. The brine and ammonium 
sulphide are contained in what is known as a 
‘* Solvay tower,” provided with proper means for 
dispersion and absorption of the carbonic acid gas. 
The precipitated bicarbonate of sodium is removed 
and washed, and prepared for the market in what- 
ever form is required, the sulphuretted hydrogen 
gas being led to a holder and stored, as before 
stated, 


The decomposition of the ammonium chloride by 
means of ‘‘alkali waste,” is carried out in a 
specially designed still. This is a tower 45 ft. high 
by 8 ft. diameter, divided by horizontal plates into 
compartments of about 8 ft. 8 in. in height. These 
compartments communicate with one another by 
means of pockets, or recesses, in the shell of the 
tower. A vertical shaft, with arms, revolves in the 
tower. The ‘ waste” is fed in at the top by means 
of hopper and screw-feed. The liquor is heated by 
steam blown in to over 212 deg. Fahr. The am- 
monium sulphide is led direct into an absorbing 
vessel full of brine. 

It now only remains to see how it is proposed to 
deal with the sulphuretted hydrogen gas which re- 
presents the sulphur recovered from the waste. It 
can be burnt direct to sulphurous acid and utilised 
for the production of vitriol perfectly pure and free 
from arsenic, commanding a special price. But 
Messrs. Parnell and Simpson state that by a method 
of restricted combustion they are able to obtain 
nearly all the sulphur as such, and put it on the 
market on equal terms with the best Sicilian sulphur. 
We did not gather that this has yet been done on 
the working scale, however. 

It will be seen that it is proposed that a 
Leblanc alkali maker shall continue to produce 
a portion of his make by the old process, but shall 
erect plant to enable him to make another portion 
by the Parnell and Simpson method, using his 
Leblanc ‘‘ waste” in place of the caustic lime now 
employed by the ammonia soda people. He is thus 
to have the benefit of the cheaper process for, say, 
half his make, while he further cheapens the am- 
monia method by saving the cost of lime and by 
recovering the — otherwise lost in his waste. 

The saving in lime is stated to be one ton for 
each ton of sodium carbonate produced, or in cash 
value about 10s. per ton at * Widnes, while the 
sulphur saved is estimated to be 6 cwt. per ton of 
sodium carbonate. We reproduce these figures 
with all reserve, not being ourselves sufficiently 
specialists to judge of them. But we were assured 
that they represent the minimum expected, and 
reasons were given to us to show that they would 
probably be exceeded. 

Another gain for the Leblanc maker would be 
that ho will escape the cost of removal and disposal 
of a portion of his refuse or waste. 

The plant now erected was calculated for a yield 
of one hundred tons carbonate of sodium, and 
about thirty-five tons of sulphur per week, but it 
now appears likely that this will be exceeded ; 
while the carbonic acid plant was supposed to be 
equal to a yield of 6 tons of pur> gas per day, and 
is now found capable of doing twice as much. 

A few weeks will now bring this new combination 
process into the active and crucial test of the 
markets. Chemists and chemical engineers have all 
along taken a keen interest in the ingenious ideas 
of Parnell and Simpson. Commercial men are no 
less interested in the financial result of the experi- 
ment about to be tried at the expense of a few 
gentlemen of Liverpool and district. So far as we 
can learn, opinions are to some extent divided, 
though many good judges are very hopefully 
inclined. For our own part, speaking with diffi- 
dence, as being a little off our regular track of work, 

_we will only. say that we were favourably impressed 
with what we saw and heard ; and we certainly 





wish the venture that full success which its clever- 
ness and its pluck, as well as its great importance at 
this crisis, deserve for it. 


THE ACCIDENT ON A TORPEDO 
BOAT. 

WE briefly announced in our last issue the terms 
of the verdict of the coroner's jury, empanelled to 
inquire into the cause of death of the three men 
who lost their lives through the giving out of the 
torpedo boat No. 47. The substantial part of the 
verdict consisted of the statement ‘‘That the 
orgie of the accident was the neglect to supply the 
boiler with water, and that through this neglect 
the crown of the furnace became partially fused, in 
consequence of which the stays were drawn, and a 
considerable portion of the plate forced down into 
the furnace.” 

A perusal of the evidence given at the inquest 
will show that the inquiry was by no means of an 
exhaustive nature. We are not inclined to com- 
plain of this, holding that an inquest is by no 
means a suitable procedure for elucidating facts of 
a scientific nature, and very few coroners are able 
to preside at an inquiry into engineering details. 
Still it was the duty of the court to find out if any 
one was to blame for the mishap, and remembering 
how apt coroners often are to extend the scope of 
their inquiries, we hoped to have gained useful in- 
formation from a perusal of the evidence. This 
hope has hardly been borne out ; for, although we 
are told in the verdict that the accident arose 
through shortness of water, no effort appears to 
have been made to discover the reason of this 
failure of supply. 

The first witness called was Harry Ferris, the 
junior engine-room artificer, acting under the chief 
artificer, Platt, who died from the burns he re- 
ceived. This witness stated that he pumped the 
boiler up to 8 in. in the glass —equal to about 11 in. 
on the furnace crown—before the boat started, and 
the fresh-water tank for make up was filled at the 
Camber. Half an hour after the boat had left Port- 
land he went into the stokehold to see that all was 
going well. He found, apparently, a full pressure 
of 125lb, of steam, This was, as far as can be 
gathered, rather mcre than two hours before the 
accident occurred. 

‘* Bye-and-bye,”’ the witness states, “ our steam 
began to lower from 125 1b. to 601b.” This was 
about one-half to three-quarters of an hour before 
the explosion. Platt determined to go into the 
stokehold himself to see if he could find out the 
cause of the loss of steam. Exactly what then 
occurred is not known, as the only three men who 
were in the stokehold up to the time of the accident 
—viz., Platt and the two stokers—lost their lives 
through the mishap. The witness Ferris, however, 
looked through the scuttle in the bulkhead between 
the stokehold and engine compartment about twenty 
minutes after Platt had gone in and saw the latter 
firing, in fact doing the stoker’s work. The steam 
had in the mean time gone up again to 70 1b. It 
would seem from this that no one had any idea of 
danger from the boiler giving out. Ferris appears 
from his evidence to have attributed the loss of 
steam to bad stoking, and the leading artificer, Platt, 
was evidently of opinion that the stokers had 
allowed the fire to get low or in bad condition, other- 
wise he would not have undertaken the stoking him- 
self. According to the evidence of Ferris, Platt 
was firing almost immediately before the accident. 
At any rate there can have been no suspicion in the 
minds of those in the stokehold that the water was 
too low, and certainly they could not have noticed 
any giving way of the furnace crown. We now of 
course know that the furnace crown did come down, 
several of the crown stays being drawn through the 
firebox plating. 

A good deal has been said, and with reason, 
about the different methods of staying adopted by 
the two great firms of torpedo-boat builders. We 
have in past times illustrated on more than one 
occasion both Thornycroft and Yarrow torpedo- 
boat boilers, and since the accident these have been 
reproduced elsewhere to illustrate the matter. 
As is well known Messrs. Yarrow use stays with 
solid heads in the furnace, whilst Messrs. Thorny- 
croft rivet the crown stays inside the furnace. 
Neither firm use bridge stays. There is no doubt 
as to which makes the most solid job, but we 
think that has little to do with the cause of the 
accident. No amount of staying would make a 
torpedo-boat boiler safe with a dry furnace crown, 
and allowing the Yarrow system to be far stronger 








than that of the Chiswick firm, it would only be a 
uestion of minutes which gave way first. Messrs. 
hornycroft even claim a virtue for their less 

stable construction. They say that the rivetted 

stays are likely to give one at a time, and so act 
after the manner of fusible plugs. Ridicule has 

been cast on this contention, but the principle of a 

determinate weak place has before now been ad- 

vanced in engineering practice. We remember 
hearing a mechanical engineer of eminence, when 
attacked on the want of proportion in his slide 
valve attachments, state that the parts were made 
weak purposely, for it was better that the slide 
valve should stop and the engine cease to work 
rather than it should go on and break up. The 
defence was ingenious, but it may be questioned 
whether the furnace crown is the spot fora deter- 
minately weak place in a boiler. Messrs. Thorny- 
croft have, however, experience on their side, for 
one of their boilers has collapsed to the extent of 
venting its steam without sending the boat to the 
bottom ; in itself a triumph of a secondary nature. 

The point of interest that we should be glad to 
determine is what caused the shortness of water. 

We gather from the evidence, although the testi- 

mony on this point is purely negative, that no 

‘‘make up” water was admitted to compensate for 

waste through leakage, evaporation, &c. This in 

the course of a couple of hours or so, even at full 
speed, would not be serious matter under normal 
conditions considering the start was made with 

11 in. on the furnace crown, But the conditions 

were not normal, for the hoat was racing, and 

every one, from the lieutenant in charge down to 
the coal trimmer was under the influence of unusual 
excitement ; an excitement which we may remark, 
by the way, did them credit. There are many 
causes of extraordinary waste, which it would be 
useless to surmise, that might have been in opera- 
tion under such conditions, and it does not appear 
that the chief artificer Platt looked for any of these, 
but at once went into the stokehold, concluding 
that the want of fire accounted for the want of 
steam, Again the coal had been worked so that 
there was only 1 ton in the port bunkers and 
4 tons in the starboard bunkers, This naturally 
gave the boat a list to starboard, so that the 
port side of the firebox crown might have been 
dry, whilst there was yet water on the starboard 
side, and it may be noticed that the bulge down 
was on the port side. About 20 to 25 minutes 
after Platt had gone into the stokehold, and so 
probably about a quarter of an hour before the 
accident, the canvas on the main steam pipe 
began to smoulder. Both Ferris, and the stoker 
Bickham who was in the engine-room with 
him, mentioned this in their evidence, thé former 
noticed it by smelling something burning. He 
thought it was hot bearings at first, and it was only 
as the final catastrophe occurred that he discovered 
the true cause. We have little doubt but that this 
was caused by superheating of the steam, the 
natural result of excessive shortness of water, and 
the incident is of value as direct testimony of the 
state of affairs inside the boiler. It has been 
argued that there could have been no gradual 
coming down of the furnace by giving way of the 
crown stays one after the other, as otherwise 
Ferris, who was firing, would have noticed the 
escape of steam into the firebox. This is as may be, 
and unhappily Ferris is not here to enlighten us on 
this point. Unless there is something to direct at- 
tention to that part a man does not look at the 
furnace crown when stoking, and even if he did he 
would see nothing of escaping steam. The only 
guide he would have would be his ear, and it can 
easily be understood that any extra or unusual sound 
would be overlooked in the excitement of racing, 
or it might be attributed toa leaky tube. Again 
it has been said that there was hardly likely to 
be excessive and continued shortness of water, 
otherwise one of the three men in the stokehold 
would have noticed that it was low in the glass. 
But here again we must bear in mind the excitement 
caused by racing. The men had their whole atten- 
tion fixed on the desire to keep up steam. In all 
stoking operations the lowering of steam on a run 
is, nine times out of ten, caused by the fire getting 
in bad condition, at any rate this is especially true 
of torpedo boat boilers, and it was evidently to 
getting the fire into shape that Platt first turned 
his attention. But even if he looked at the gauge- 
glass he might have seen a fair water level, whilst 
yet there would be insufficient in the boiler itself. 
Ferris refers to ‘‘false water” in his evidence, and 
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those who have had to do with the locomotive type 
of marine boilers running with forced draught will 
appreciate the significance of his expression. With 
the high evaporative duty, in terms of the heating 
surface, of torpedo-boat boat boilers when pressed, 
the glass is anything but a safe guide, and may 
show a good supply of water when the level is 
actually very low. Sometimes the water rushes up 
through the glass at an immense pace, and there is 
a general want of steadiness and sobriety about its 
indications that is very misleading. 

A point that appears to have been considered of 
considerable importance was the fact that no steam 
came out of the stokehold when the furnace crown 
finally gave in. ‘‘ Was it steam and flame or flame 
alone which struck you?’ asked the Admiralty 
Solicitor of Ferris. ‘‘ It was a dead flame. It 
struck me in the face” the witness answered ; and 
the other two witnesses refer to the absence, or 
comparative absence, of steam. Mr. Wright, late 
locomotive superintendent of the Devon and Corn- 
wall Railway, who was called as a witness, also asked 
where the water was after the explosion. It may be 
well to point out that superheated steam, such as 
would escape from the boiler under the conditions 
then existing, is quite invisible. According to the 
stoker Tribbick, who was in the bunker trimming 
coal, it was five minutes before the flame sub- 
sided so as to allow him to come out. This 
‘* flame” was doubtless to a great extent super- 
heated steam; luckily for him it was so, had it 
been ordinary saturated steam or vapour he would 

robably have been severely scalded. Lieutenant 
Gceres: who was in command of the boat, when asked 
whether there wasany noise of explosion, said ‘‘ [heard 
nothing in the shape of an explosion. I heard the 
rush of the flames.” This was probably the noise of 
the escaping steam. The point is not a vital one as 
affecting the final cause of the accident, but it may 
be of considerable interest nevertheless. Un- 
doubtedly the boiler gave way through shortness 
of water. The testimony to this is conclusive. 
How the loss originated will probably never be 
known ; unless to Admiralty officials, supposing they 
have further evidence which has not been made 
public. It is worth considering, however, whether 
the whole of the water, from which highly super- 
heated steam has been generated, is again recovered 
by condensation in the condenser. Very little is 
known of the action of steam of a much higher 
temperature than that due to the corresponding 
pressure normal to saturated steam. It is possible 
that the component gases may become dissociated 
and in such a case they would be extracted from the 
condenser by the air-pump and escape into the 
atmosphere, never returning to the aqueous state. 
Those who have had experienceof driving engines with 
superheated steam know what a wonderful effest 
the superheating has on the performance of the 
machinery. Without any great increase of pres- 
sure the engines will get away at a marvellously in- 
creased rate when superheating is set up, and this 
is noticeable even with steam at low pressure. We 
are speaking now from’ actual experience in cases 
when steam has been excessively superheated and 
somewhat cooled before entering the cylinders ; 
that is, sufficiently cooled to leave the slide valves 
and cylinder faces in good condition, although the 
piston speed has been excessive. Our only explana- 
tion of such phenomena has been that there has 
been no condensation in the cylinders, and the 
usual loss of efficiency from such a cause has there- 
fore been avoided, and hence the greater efficiency 
shown by higher revolutions. The point, although 
of interest, is doubtless not one of great practical 
importance with boilers of the locomotive type, 
for it must be a bad case when steam in them be- 
comes at all superheated. 

The accident to this boiler may have an im- 
portant influence on the future of very high speed 
vessels. There has always been a small and un- 
influential body of marine engineers who have 
questioned the wisdom of sending the locomotive 
type of boiler afloat. The great and popular success 
of the torpedo boat constructors has hitherto 
silenced these old-fashioned cavillers, although the 
case of the Polyphemus was_a strong argument in 
their favour, They will doubtless now be heard 
speaking with additional complacency, and indeed 
their case is not so weak as many suppose. The 
torpedo boat has hitherto been a fair-weather craft. 
No doubt voyages have been undertaken in rough 
water, but in such cases the boiler has not been 

ressed ; in other words, time has been no object. 
ith picked crews and under favourable conditions, 





wonderful performances are registered ; but the 
public hears little of the numberless failures that 
occur before these little vessels are tuned up to con- 
cert pitch. Were locomotive boilers fitted in ocean 
liners, so that failure would mean delay of mails and 
detention of passengers, we should be able to form a 
better estimate of their value, but it is only in excep- 
tional cases when public attention isdrawn to the per- 
formances, as in the race in question or the opera- 
tions on the coast of Ireland, that we hear of 
accidents not involving loss of life. Mr. Donaldson 
complains that his boats are handed over to un- 
trained crews, but we find that Ferris, who was 
Platt’s junior, had been two years and a half in the 
service, and had been running in the boat in ques- 
tion since Christmas, having had three weeks’ in- 
struction previously. Lieutenant Towers said he 
thought highly of Platt, and, indeed, the engine- 
room artificers of the Royal Navy. are an excep- 
tionally intelligent and capable class of which the 
country may well be proud. If these men are not 
capable of handling the locomotive boiler afloat it is 
certain that torpedo boats are not very likely to 
play an important part in any future naval warfare, 
either in our own service or, more certainly, that 
of any foreign power. 

Recent experiments of a practical nature have 
somewhat shaken our faith in the efficiency of the 
fish torpedo, and it is a question whether fuller 
knowledge might not tend to show that we have 
taken the torpedo boat a little too readily on trust. 
If such prove to be the case it will be the boiler 
that will be found to be the weak place, and indeed 
the fact is pretty generally acknowledged. The 
locomotive type of boiler is an adaptation of an ap- 
paratus designed for entirely different purposes, and 
it is perhaps not altogether to be wondered at that it 
should not quite fillthe situation. Almost the first 
time that a number of torpedo boats have been 
simultaneously pressed to their utmost, two boilers 
have given out in a most disastrous manner. Every 
one who knows anything of Messrs. Thornycroft’s 
work will allow that all that money and pains can 
accomplish is done to make these boilers as good as 
possible, and whether solid-headed crown stays or 
rivetted crown stays are the best, the question of 
cost of production has never entered into the cal- 
culation. Since the accident in question has 
occurred we have heard, quite informally of 
another accident to a torpedo-boat boiler quite as 
disastrous from an engineering point of view, 
although happily not involving loss of life, It is 
purely by accident that this came to our know- 
ledge, and doubtless many mishaps of a serious 
nature occur which are never known beyond a very 
limited circle. At any rate enough has come out 
to throw on the torpedo boat builders the onus pro- 
bandi as to the reliability of the loco-marine ty 
of boiler. Should they not be able to convince the 
engineering world of its soundness when used 
afloat it will be necessary for them, in order to 
sustain the high reputation they have achieved, to 
design something to take its place. The feat is 
perhaps as difficult a one as is often met with, but 
its accomplishment would be necessary, as the boiler 
is the most important feature in a steam vessel. 

Before leaving this subject for the present, we 
should like to say a few words as to a feature in the 
case upon which much stress was laid by the 
coroner’s jury and the legal functionaries represent- 
ing the Admiralty and Messrs. Thornycroft. It 
appears that the naval officers who were in charge 
of the different boats engaged in the contest had 
instituted a sweepstake, the proceeds of which were 
to go to the first boat in, half to the crew, and the 
rest to be dealt with as the officer in charge thought 
fit. From the tone of the examination of the naval 
witnesses, this appears to have been looked on as a 
blameworthy action, and the jury appended the 
following rider to their verdict: ‘‘ That, in their 
opinion, the practice of offering rewards to artificers 
and stokers for the purpose of inducing them to 
obtain the highest possible speed and thus endanger 
the lives of all on board is one to be sincerely 
deprecated ; and that this rider be forwarded to the 
proper quarter.” We do not suppose the ‘‘ proper 
quarter” will give undue weight to the recommen- 
dation of the doubtless worthy, but possibly not 
very experienced gentlemen who formed the jury. 
It is the duty of the ruling authorities to take 
all reasonable precautions against loss of life when 
carrying out evolutions of mimic warfare. But it 
is absolutely necessary, in order to obtain efficiency 
in the design and handling of torpedo boats that 
they should be run occasionally at the highest rate 








of speed they can be made to compass. Sailors of 
the Royal Navy, both officers and men, understand 
this, and are quite willing to take the risk, and it is 
highly to the credit of the officers commanding 
these boats that they should have subscribed their 
money to encourage the crews. When Englishmen 
are much interested in any contest in which they 
may be engaged, they like to back their opinion, to 
have some visible stake for which to contend. 
Those who view this matter aright will be happy to 
find that naval officers take so much interest in the 
incidents of their profession, and the fact is none 
the less reassuring because there is a good old- 
fashioned sporting ring about the matter which 
argues well for this country if ever we come to knock- 
ing heads inearnest with other naval powers. 

A word to the same effect may be said for the 
men. No one could read the evidence given by 
the artificer Ferris and his mates without recognis- 
ing that each one had made up his mind to do, as 
Lieutenant Towers said, ‘‘ his level best,” regard- 
less of hard work, danger, or, for the matter of that, 
rewards either. The stoker James Bickham said, 
when asked if he was racing for a bet, ‘* they only 
wanted to get back as quick as they could to get 
their name up and that of the boat.” The country 
will regret the loss of the three good men who fell 
victims to their own zeal, but will rejoice to find 
suchaspirit still aliveinthe Navy. Whatever errorsof 
judgment the men may have committed there can 

no doubt as to their enthusiasm and earnestness ; 
valuable commodities, but none too plentiful, and 
not over-esteemed in the present day. 





THE AGRICULTURAL ENGINE TRIALS 
AT NEWCASTLE. 

THE trials of agricultural engines carried out this 
year under the auspices of the Royal Agricultural 
Society, commenced last Tuesday at Newcastle, the 
judges being Sir F. J. Bramwell and Mr. W. 
Anderson. As mentioned by us in a recent article, 
the Royal Agricultural Society are this year offerin 
two prizes to be competed for by the agricultu 
engine builders, namely, one of 100l. for the best 
non-compound and one of 200. for the best com- 
poundengine. The engines may be either ordinary 
portables or self-moving engines, but no trials of 
the latter class of engine are to be made on the road. 
The engines are not to exceed 8 horse-power 
nominal, but each exhibitor is left free to choose 
his own steam pressure and the load at which he 
elects to be tried on the brake. 

Under circumstances which were fully dealt with 
by us on a recent occasion (vide page 399, vol. xliii.), 
nearly all our leading firms of agricultural engine 
builders have this year declined to take part in the 
competition, but nevertheless eleven engines have 
been entered for trial, of which six are non-com- 
pound and five compound engines. The names of 
the competitors, arranged in the order in which 
they were set down for testing, is as follows: Non- 
Compounds.—1. The Alnwick Foundry and Engi- 
neering Company ; 2. Messrs. Davey, Paxman, and 
Co.; 3. Mr. E. Humphries; 4. Lien. Jeffery 
and Blackstone ; 5. Messrs. J. and H. McLaren; 
and 6. Messrs. E. Foden and Sons. Compounds. — 
7. Mr. T. Cooper; 8. Messrs. Davey, Paxman, 
and Co. ; 9. Mr. E. Humphries; 10. Messrs. E. 
Foden and Sons; and 11. Measrs. J. and H. 
McLaren. 

The trials are being carried out on a piece of 
ground fenced off from the stockyard, a shed being 
provided for the protection of the engines under 
trial, the brakes, &c., and provision being made 
for the trial of two engines simultaneously. In 
addition to the usual brake tests, the judges have 
made provision for testing the composition of the 
products of combustion (Mr. Stead’s apparatus being 
employed for collecting the samples of gases), ascer- 
taining the quality of air admitted to the furnace, 
and obtaining a variety of other data of scientific 
interest and value. 

The time at which we have to go to press pre- 
vents us from preparing for the present issue any- 
thing like a complete report on the results obtained 
during the trials so far completed, and this being so, 
we have deemed it best to postpone dealing with 
these results until next week, when it will be pos- 
sible to place the data before our resilers in a form 
of value for reference. For the present, therefore, 
we shall merely say that on Tuesday last the early 
part of the day was occupied in the completion of 
preliminary arrangements and getting into place 
the non-compound engines of the Alnwick Foundry 
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and. Engineering Company, and Messrs. Davey, 
Paxman, and Co., which were the first to be tested. 
Steam was first got up in the engine of the Alnwick 
firm, and in the afternoon the brake. trial of that 
engine was completed, while Messrs. Davey, Pax- 
man, and Co.’s engine got up steam and made a 
preliminary run. On Wednesday this firm ran 
their trial with their new compound engine, as did 
also Mr. E. Humphries, of Pershore, The preli- 
minary trial of Messrs. Jeffrey and Blackstone’s 
engine (a two-wheeled portable with vertical boiler) 
was also made, and the brake trials of that engine 
were completed yesterday. 





THE WEATHER OF JUNE, 1887. 

Tue British ‘Islands have experienced during 
June not less than 50 per cent. of bright sunshine ; 
nevertheless, the weather has not been propitious 
for the crops, which would have benefitted by 
occasional genial showers. The long spell of fine 
weather has been duly appreciated, however, from 
the point. of view of the Jubilee fétes. But 
the protracted drought is proving prejudicial to 
agriculturists, as the pastures are withered, the 
crops scorched down to the roots, and cattle and 
sheep are perishing for want of water. The 
month commenced with the sky canopied with 
clouds which seemed indisposed to come down or 
move away, though most parts of England had 
some rain on the 2nd and 3rd, and snow even fell at 
Lutterworth during the early hours of the 3rd. 
Quickly the air became warm, and the aspect of 
nature more summer-like, which developed into 
splendid weather, no rain, cloudless sky, and con- 
tinuous sunshine. At Kew the total number of 
hours of sunshine for the week ending the 15th was 
96, the highest ‘value hitherto recorded since the 
sunshine recorder has been in use at the observa- 
tory, now about ten years. During this week there 
was a marked prevalence of fog in the south-west 
of England, otherwise the very dry, fine, bright 
weather has been general to the end of the month. 
The mean pressure and temperature of the atmo- 
sphere at extreme positions to which the Isle of 
Man is central were as follows : 








Mean 
Mean Difference Difference 
Positions. | Pressure, |from Normal. a ~ i from Normal. 
| ance POTS Pe as Sees SB ST hi 
| in. in. deg. deg. 
North 30,10 above 0.23 | 52 nil, 
South 30.19 a ile ed 2 
West 80.18 ts -25 61 above 65 
East 80.17 on 21 | 57 nil, 
Central 80.20 oe | 58 above 1 











The daily general directions of the winds over 
these islands give a resultant from N.W., though 
feeble, as might be expected from the nearly uni- 
form distribution of atmospherical pressure. The 
normal resultant is W.S.W., hence the prevalent 
northerly winds have tended to temper the sun’s 
heat, for in Ireland only was the mean temperature 
much above its normal value. The scarcity of rain 
both in quantity and occurrence is very evident 
from the following results : 








Places. Rainy Days. | Amount. a - 
in, in, 
Sumburgh 13 1.51 below 0,56 
Scilly .. reg tek 5 0.20 e 4 
Valencia ap a 8 1.36 » 06 
Yarmouth .. os 4 0.25 rae sg 








From these figures it appears that the south had 
only one-tenth, the east one-eighth, the west rather 
more than a third, and the north about three-fourths 
of the usual amount of rain. Probably the rain- 
fall observers never had such a_ holiday before. 
Oxford was the only station which had one inch in 
twenty-four hours, which was n.easured on the 
3rd, there having been a thunderstorm‘in the night. 
The clear sky, while it favoured solar radiation, 
also rendered terrestrial radiation very effective, 
though the nights were short, which accounts some- 
what for the mean temperature not showing u 
more than it does, for on the night of the 36th 
even hoar-frost was formed in east England. The 
highest temperature, 92 deg., was reported at Kil- 
kenny on the 23rd ; the lowest, 34 deg., at Penrith 
on the 21st. A thunderstorm occurred in Scotland 
on the 18th. The atmospherical pressure was 
steadily high throughout the month, maximum 
30.5 in. on the 30th and other days ; minimum, 
29°5 in. on the 8th ; so that the extreme range of the 


barometer: was only lin. This shows that there 
were no great atmospherical disturbances, which 
accounts probably for the paucity of thunderstorms, 
Overcast days ranged from 13 in the north to 5 in 
the central Ristrict ; clear days from 8 in the north 
to 13 in Ireland and 12 in England, During the 
four weeks ending the 27th, the duration of bright 
sunshine, estimated in percentage of its possible 
amount, was, for the whole of these islands, 50, the 
Channel Isles had 61, south-west England 60, south 
Ireland 56, south England 55, east England 54, 
north-west. England 53, north Ireland 52, central 
England 51, west Scotland 44, north-east England 
42, east Scotland 41, north Scotland 32. 





INSPECTION OF GUN STEEL IN THE 
UNITED STATES. 

To show how minutely the Navy Department 
officials of the United States Government issue 
their requirements, we reproduce from the official 
circulars some of the restrictions by which the steel 
manufacturers are to be governed in their supply 
of gun steel : 


The department shall have the right to keep agents or 
inspectors at the works, who will have free access to all 
parts thereof, and who will be permitted to examine freely 
the raw material, to witness all the processes of manufac- 
ture, and to examine all the contractor’s records with re- 
ference to such matters. 

A written statement of work and contractor’s tests, to 
be commenced and in progress each day, must be fur- 
nished to the chief inspector. 

All information and reports, written or verbal, con- 
cerning material, tests, processes, &c., and all assist- 
ance that the inspectors may require from the contractor 
or his employés, shall be rendered free of charge to the 
department. 

he inspectors will be supplied, free, with suitable 
office-room at the works, and with such plain office fur- 
niture as may be neces to the proper transaction o' 
their business as agents of the department. 

If the chief inspector present considers that any of the 
work is not in accordance with the contract, he may 
suspend said work, wholly or partly, at any time, giving 
his reasons therefor to the contractor and to the depart- 
ment. . 

Except as hereinbefore provided, all tests, measure- 
ments, &c., shall be made at the expense of the contractor, 
under the observation and supervision of the inspectors, 
and with the contractor’s gauges and instruments. The 
inspector has the right to verify all testing or gauging in- 
struments at any time. 

Inspections shall be made at any time or times that 
the inspectors shall see fit, and without notice being 
given. 

The obligation is upon the contractor to satisfy the in- 
spector as to the correctness of everything, and its accord- 
ance with the terms of the contract. 

The inspector is to decide, in the first instance, as to the 
results of all official tests, but if he is in doubt he may 
refer the inatter to the department. 

Specimens shall be presented to him in sets, each com- 
prising all those belonging to one forging. He is to test 
and decide upon these within four days after presenta- 
tion. Any delay beyond this shall be allowed the con- 
tractor as additional time within which to make delivery, 
provided he has*supplied ample facilities for testing 
all specimens. If the inspector is in doubt as to 
accepting, and refers the matter to the department, the 
delay thus caused will be allowed the contractor as addi- 
tional time. 

The contractor shall give the inspector two copies of 
the results of tests, in such form as may be approved by 
the department, immediately after the tests are made; 
and the four days’ interval allowed the inspector for 
decision will not commence until these copies are fur- 
nished. 

If any objects, operations, machines, or methods em- 
ployed by the contractor for this manufacture, produc- 
tion, &c., are protected by caveats, patents, or otherwise, 
the contractor is to save the department harmless against 
all claims of patentees, or others, with regard to such 
matters. 

The contract will provide for suitable penalties in the 
case of failure to deliver or undue delay, and the reser- 
vations on payments will be fixed at sums sufficient to 
par a the department from risk of loss on rejected ma- 
terial. 

All pieces must be delivered rough bored and turned 
within the dimensions allowed, and they will be mea- 
sured and callipered at the expense of the contractor, to 
cntieny the inspector that the dimensions have not been 
exceeded. 

If the department should wish to have specimens taken 
for its own purposes, and independent of the official tests, 
it will so inform the contractor, in writing, and will pay 
for the bars at a rate agreed upon, 

Tests of any kind that are to be made by the contractor 
on his own account must be reported to the chief in- 
spector beforehand, in order that the Government in- 
spectors may have opportunity to witness them. 


These are but sixteen of the eighty-one specifica- 
tions laid down for the guidance of the manufac- 
turers. No doubt our War Office is already 





considering the 


advisability of issuing more 





stringent orders to our own steelmakers: possibly, 


‘in accordance with some of the requirements issued 


by the United States Navy Department. There is 
no doubt of the necessity for such action, if our 
makers are to be brought to the front. 

It would be a great injustice, however, to sub- 
ject them to two of the restrictions quoted above, 
viz., the first and the last. As regards the first, 
no Government has the right to expect a private 
corporation to initiate, without compensation 
Government officers into the secrets and methods 
of mauufacture for which manufacturers have paid 
enormous sums either in acquiring royalties or the 
services of experienced superintendents and me- 
chanics. Such demands are manifestly unjust, and 
the fact that they nowhere exist in private con- 
tracting is sufficient reason for their omission from 
Government contracts. 

We do not see where the Americans have found 
a prototype for such exaction, for Krupp, Whit- 
worth, Armstrong, and many others rigidly exclude 
even the inspectors of their respective Govern- 
ments from witnessing certain operations peculiar 
to their establishments, by which they can cheapen 
or increase production at the same time that they 
accomplish superior. results. 

The departments should confine themselyes to 
drawing the severest specifications for testing and 
inspection that experience teaches ; but unless they 
are willing to pay additional sums for acquiring the 
art of manufacture they should make no such re- 
quirements of the manufacturers. 

Again, the makers who supply ordnance material 
make a variety of commercial products, with which 
the Government can have no relation, and there is 
no reason why inspecting officers should be given 
authority to acquire the information which could be 
so easily obtained if they are to be entitled to 


¢ | ‘‘ free access to all parts,” and to ‘‘ witness all the 


processes of manufacture, and to examine all the 
contractor’s records.” 

Furthermore, any tests that the contractor may 
make on his own account to develop the character 
of the production should be in no way restricted or 
interfered with by Government ofiicials. 








THE CITY AND GUILDS OF LONDON 
INSTITUTE. 

On the occasion of the laying of the foundation 
stone of the Imperial Institute last Monday, the 
directors of the City and Guilds of London Insti- 
tute for the Advancement of Technical Education 
laid their building in Exhibition-road open to the 
public, and issued invitations to persons interested 
in education to inspect the laboratories and the 
scientific apparatus which they contain. The 
directors of the Institute entertain very ambitious 
views for the future of their undertaking, and 
desire to make them widely known. They do not 
regard their enterprise merely as-another educa- 
tional agency among the many which bid for 
the support of the public, or even as the 
best of the new technical colleges which the 
pressure of foreign competition has forced upon 
us of late. They take higher ground than this, 
and claim for the Institute that while it constitutes 
a.science school excelling those to be found in Ger- 
many, it also provides a curriculum which ranks 
it as an equal with either of our great_ universities 
as a means of intelligent training, and that its 
existence enables the youth, who intends to embark 
in a business or manufacturing career, to do so not 
only with his mind filled with useful knowledge, 
but also with his intellect trained to the same 
degree of perfection as if he had spent his time in 
the study of classics and literature. Whether 
technical science provides a means of cultivating 
the intellect and improving the taste equal to 
that furnished by the great authors of past times in 
our own and other lands, is a point which has never 
yet been settled, although many competent men 
can be found both to affirm and deny it. It is 
satisfactory, however, that the experiment is being 
tried, for if successful it will relieve us of a great 
difficulty. As matters now stand it is an accepted 
axiom that a man who desires to fit himself to take 
a front place on the world’s stage, if fortune should 
ever open the way for him, must prepare himself by 
a course of study which to many minds is irksome 
and uninteresting, and has the further disadvan- 
tage that the average man can turn it to but small 
account in the way of providing himself with bread 
and cheese. If it can be proved that the highest 





qualities of the human mind can be stimulated into 
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rowth and fostered into fruitfulness by a three | namos, driven by aseparate turbine. The number 
peat course of technical science as effectively as | of men at the works themselves is about 600. With THE Naren Ree OF LOCAL 
by the accustomed initiation into classics and pure| the exception of the two planing mills and one of 
mathematics, then a great load will be lifted off the|the saw mills, all are worked by water ConcLusION. 


shoulders of British youths whose fathers are de- 
termined to give them the best possible start in the 
world. We all remember how at a dinner of the 
Institution of Civil Engineers Mr. Robert Lowe, 
now Lord Sherbrooke, bewailed the years he had 
spent in the pursuit of scholarship, and contrasted 
his career with what it might have been if he had 
devoted his youth to the acquisition of the scien- 
tific principles of civil engineering. Yet he is one 
of the shining lights of erudition. If a man who 
has become a high priest in the academical groves 
craves for a place among those who, instead of tread- 
ing daintily among the parterres which contain the 
beauties culled during a hundred generations, go 
and hew a way for themselves in unexplored regions 
of science, or burrow in dimness and obscurity deep 
downamong fundamental principles and conceptions, 
how irksome must be the lot of those who, heving 
no aptitude for scholarly attainment, still force 
themselves to its study, fearful to deprive them- 
selves of this traditional advantage in life, al- 
though the whole bent of their natures impels 
them towards more real and original pur- 
suits, We are undoubtedly a nation of mechanics 
and manufacturers, and yet our higher education 
appears to be based on the idea that we are states- 
men, orators, and poets. Those who do not care 
to cultivate their minds on this hypothesis have, 
until recently, found but little provision made for 
their wants and have had to be content with an 
education that lay under the stigma of being ma- 
terial and mercenary. Can the directors of the new 
movement for scientific technical instruction remove 
this stigma? Not altogether, we fear. The poet, 
the orator, the statesman will always, so long as men 
have souls, command more admiration than the man 
who contributes to our physical well-being, and the 
training which best fires the genius, and stimulates 
inspiration, will always be accounted the highest. 
The results which follow from association at our old 
universities are also unattainable elsewhere. But, 
in spite of this, it is certainly possible for men to be 
educated in the true sense of the word by the study 
of science, and everything which money and fore- 
thought can procure has been, or will be, provided 
at the City and Guilds Institute to accomplish this 
end. ‘The buildings have been arranged under the 
inspection of a committee, including the Presidents 
of the Royal Society, of the Institution of Civil En- 
gineers, of the Chemical Society, and of the Society 
of Arts, Mr. Alfred Waterhouse being the architect. 
They have a frontage of 300 ft. and a depth of 
120 ft., and are five stories in height. They contain 
laboratories devoted to engineering, electric engi- 
neering, chemistry, mechanics, physics, light, 
heat, electricity, acoustics, magnetism, &c. In 
some cases there are several large workrooms, in 
order to provide ample space and to separate the 
advanced and the junior students. The Institute 
has an income of 26,000/. a year apart from fees, 
and has affiliated classes all over the kingdom from 
which meritorious pupils will be advanced by 
means of scholarships to the central Institute, so 
that not only are there’the advantages of the best 
means for instruction, but also the keen spur of a 
healthy emulation caused by the association of 
men who have already distinguished themselves 
on lesser fields. Every one who reads the signs of 
the times, and is zealous for England’s supremacy 
in the commercial world, must wish well to the 
Institution. 








A LARGE SYPHON. 


A sypHon of considerable interest has recently 
been constructed at the large Fritzée Works, close 
to the town of Laurvik, Norway. This extensive 
establishment comprises, besides the various works, 
no less than about 700 square kilometres of landed 
property, mostly forest, annually yielding some 
409,000 pieces of timber. The large iron works were 
here, as almost everywhere in Norway, discontinued 
about a quarter of a century ago, but at Fritzée, at 
least, other industries have worthily taken their 
place. The present Fritzée Works consist of engi- 
neering works, two planing mills, two saw mills, two 
flour mills, with a yearly production of 100,000 
hectolitres of flour, and a wood pulp manufactory 
that produces some 7000 tons a year. The whole 
of this large concern is lighted by electricity. 
There are 240 incandescent lamps and two dy- 





wer 
from the waterfall between the Farris lake ie the 
town. The power. amounts to 2000 horse-power, 
and the turbines number sixteen. The height of 
fall actually utilised is 36 ft., and the quantity of 
water required is 15.5 cubic metres (550 cubic feet) 
per second. The Farris lake, which forms a reser- 
voir for the water power, has an area of 21.80 square 
kilometres, and receives its supply from a river 
of the same name. The lake water is collected 
and regulated by a dam dating from the year 1765. 
It is built of hewn stones with sluices both for the 
floating of timber and for the exit of the water. 
The dam does not rest directly on the rock, but 
has its foundation on clay and gravel. Taking the 
large quantity of -water into consideration this con- 
struction is not altogether favourable, although 
no mishaps have occurred during the 120 years the 
present dam has existed. As the power required 
at the works increased, the supply of water was not 
always sufficient, especially in the winter, it being 
impossible to draw the necessary 15.5 cubic metres 
per second through the sluices of the dam when 
the water in the Farris sank below a certain level. 
On the other hand, the average quantity of water in 
the river was sufficient to produce the above quan- 
tity all through the year. There were, consequently, 
two alternatives, either to raise the level of the 
water in the reservoir (the Farris lake) by making 
the dam higher, or to draw it to a greater depth. 
The latter course had several advantages ; a higher 
water-level might prove prejudicial to the surround- 
ing property, and the dam might not be able to 
stand the greater pressure from the increased 
volume of water. The plan adopted for lowering 
the level of the water would, in most cases, have 
been to sink the sluices already existing or to make 
new ones below these. This could, however, not 
be done on account of the nature of the dam 
foundation, and the building of a double syphon 
was therefore decided upon. It was thought ad- 
visable to give this the full capacity of 15.5 cubic 
metres per second, so that the tubes could carry the 
entire quantity of water required, should the level 
of the Farris reservoir sink below the bottom of the 
sluices in the dam ; the syphons can now draw the 
water to a depth of 4 ft. below the bottom of the 
sluices. The diameter of the syphons is 5 ft, 2 in., 
and they have a length of 82 ft. ; their suction 
height is 3 ft. 11 in., and the height of the fall is 
4 ft. 8 in. The mouthpieces are of cast iron, 
and these, as well as the air pump, are made 
at Forsvik’s Engineering Works, Sweden; the 
syphons themselves are built of rivetted } in. steel 
plates from the Motala Works, Sweden. The 
rivetting and putting together has been done at the 
Fritzée Works. The opening and the closing of the 
syphons is done by a ring sluice, which is lifted 
vertically by hand-power by the aid of a screw gear; 
only one man is required to do this. The air pump 
is situated in the middle between the two syphons, 
one pump acting upon them both. Four men can 

ump out the air of both syphons in ten minutes. 

he two syphons are placed side by side in one of 
the old sluice holes in the dam. The mouthpieces 
rest upon 12in. timbers, covered with 3 in. board- 
ing. The fixing of the syphons was a work of 
extreme difficulty. It was necessary to build an 
intermediate semicircular embankment above the 
proper dam; this had a diameter of about 16 
metres, and was built of poles, on the outside 
of which horizontal beams were fixed, and these 
were covered with 2} in. boarding. Outside these 
there was a layer of gravel, &c., of about 5 ft. 
thickness, The water was pumped out of the 
inside by two 12 in. pumps, worked by a 6 horse- 
power portable engine. While this was going on 
the water was taken through an aperture at one 
side of the dam and led down to the Fritzée Works 
through a provisional canal. At last it however 
became necessary to close the reservoir altogether 
forsome weeks. The cost of thesyphons amounted 
to about 40,000 kroner, and they have given great 
satisfaction. Another work recently completed at 
Fritzée is the rebuilding of the various canals, 
leading the water to the different parts of the 
works. This necessitated the laying of some 
64,000 cubic feet of foundation ; the length of the 
canals amounts to 1600 ft. The pulling down of 
the old and building of the new ones was done in 
the course of four weeks, with a staff varying from 
100 to 300 men. 


HERE we must pause in our brief sketches of an 
interesting study. With seven types of the organ- 
isms called local boards, we may call a halt and 
look back upon the course over which we have tra- 
velled, perhaps to resume it at some future date, as 
experience ripens. Humble pioneers in a new 
science, we have made a preliminary survey for the 
benefit of those who, fascinated by new and par- 
tially-explored regions, may come after us. Shoals 
have been laid down roughly, and also deeps, 
eddies, and quicksands, with channels for safe 
passage. It has been our simple duty to penetrate 
a maze, and buoy out a secure passage for the 
piloting of such as may hereafter navigate the in- 
tricate waters of local government. So far as it 
goes, our skeleton chart may be viewed as absolutely 
trustworthy. Every sounding, every measurement, 
every observation, has been taken from actual 
survey, with no aid from imagination or guesswork. 
To resume our favourite simile, we are no closet 
naturalist, colouring artistically the facts of others, 
but have collected every specimen in the field our- 
selves with diligent research; and every fact is 
capable of verification, an assurance which is only 
needed by those without the scenes. To such as 
are initiated, the history of each specimen carries 
its own proof graven upon its front; and there are 
few engineers who, if they chose, could not bring 
wealth of illustration to most of our types, besides 
adding to their number. 

To what end, then, have we drawn this gallery 
of queer portraits? Let those who have to deal 
with the knotty problem of local administration 
answer ; and especially those who conceive, or 
think they can conceive, great projects from in- 
creasing its scope and efficiency. ‘‘ We,” is their 
honest reply, ‘‘ cannot administrate ourselves. The 
work set forth in our project must be carried out 
by others, as yet imperfectly known by us, viz., 
the urban and: rural sanitary authorities of this 
country. These are our tools, such as they are ; 
and what is more necessary than for us to know the 
nature and value of those instruments by which 
only our cherished schemes can reach the body 
politic whom we serve? By how much we know 
their strength and their weakness, by so much we 
may hope to foresee and guard against the one and 
add to the other.” Therefore every new fact in 
the natural history of local boards, if rightly used, 
arms the Legislature with new power to turn them 
to account in the nation’s welfare. 

How a mighty nation defiles itself is an old story, 
recorded in dismal chronicles of plague, pestilence, 
and famine, and might add an instructive chapter 
to Volney’s “ Ruins of Empires.” How a mighty 
nation cleanses itself is a new and great sub- 
ject ; and the epic of bacterian warfare has yet to 

e written. Cleanliness is next to godliness. It is 
the first step to religion, to civilisation, and to 
national greatness, being the outcome of native 
honesty. No dirty nation will be a great nation ; 
that is, no relatively dirty nation. Without 
honesty there is no efficiency either in war or in 
sanitation. Laws do not create honesty, though 
they keep thieves from stealing. ‘‘If there be 
virtue, what need of laws?” says Confucius. But 
laws support the honest, and so do they support 
sanitation by keeping in countenance the cleanly 
against the uncleanly. As discipline in the army, 
so are laws in a nation; both are coercive, and 
without coercion every community would become 
an ungovernable mob. 

Our public health Acts, therefore, are but a 
mighty system of coercion, designed chiefly to 
purge the body politic of physical dirt and disorder 
and the innumerable curses they entail. Our 
urban and rural sanitary authorities are the masters 
of the forces of life and death in one great section, 
and mete them out to poor sinners in their voyage 
through this world, as Eolus meted out the blasts 
he guarded, but with their caprice tempered by 
law. Each member of & local board is a trustee of 
the public health ; and as he and his brethren dis- 
charge their vital functions they bring down upon 
the district the reward or the vengeance of that 
just and unerring nature which always pays in 
kind. 

The rulers are of the same stuff as the ruled ; and 
wise ratepayers will make wise local boards. Sani- 





tation is a branch of wisdom, and wisdom is the 
science of human happiness. But local boards are 
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the masters not only of public health but of 
corporate purity. Indeed, it is superfluous to say 
so; the two are inseparably blended ; for while 
the purity rarely exists without the efticiency, the 
efficiency never exists without the purity, nor is it 

ssible that it should, seeing that selfishness, 
ignorance, and corruption are its deadliest foes, 
striving against purity, and striking at that force, 
vitality, energy, and clear-sightedness, which are 
the essence of all good work, and the expression of 
which, in the present consideration, may be con- 
densed into one brief and cogent phrase—the 
sanitary conscience. 

A good people, therefore, backed by good coercive 
laws, will elect to themselves a good board. The 
good board, fortified by laws rt ratepayers, will 
appoint good officials, to wit : Theclerk, who is the 
key of all the wards of efticiency ; the collector, 
who garners with equal justice and care the sinews 
of bacterian warfare ; the nuisance-inspector, who 
as trusty scout, spies out all the secrets of the 
enemy and brings in his news to head-quarters ; 
and the surveyor, who keeps the sanitary machine in 
perfect working order, These are the permanent staff 
whom the good board will strain every effort tosecure. 
Then they will proceed to carry out the laws en- 
acted for the good of their people, and will appoint 
an engineer, who, with the destinies of water and 
drainage in his hands, carries with them the good or 
evil fate of thousands ; who, while contending with 
the blind forces of the elements, has to contend with 
other foes more deadly, the caprice of his masters, 
and the cupidity and neglect of his contractors; and 
who, in the realisation of great sanitary principles, 
should be the hand and the brain of the board—the 
generalissimo of the little sanitary army. Him they 
will select for his experience, and the victories 
achieved by him over the common foe. It should 
never be forgotten that buying the service of good 
engineers, the public are not dealing with brokers. 
‘¢ Tt’s not herrings ye’re buying. It’s men’s lives ;” 
said the fish-wife to Scott’s Antiquary. So do en- 
gineers sell their lives with their work. The profes- 
sional death-rate reveals this secret. 

On the other hand, the corrupt tree brings forth 
corrupt fruit, and worse, the ground is poisoned, 
and selfish and ignorant ratepayers will set in 
official places masters who will scourge them with 
the whips and scorpions of sanitary misrule. There 
is no mean, for even where local boardism is not 
sought for as a lever of corruption, it is viewed less 
as a means than as an end, in which case its 
disciples become the passive prey of those active 
parasites who always view a public body as a rich 
feeding ground. 

The lessons taught by the sample boards which 

race our humble gallery are neither few nor un- 
pp aoe 
rom the Progressive Board we see what can be 
done in the emallest sphere of local government, 
where the helm is directed by force, truth, and in- 
sight, as embodied in the chairman who swayed the 
destinies of prosperous little Flat-thorpe. Humility, 
too, had its effect, in teaching the board not to 
muzzle an engineer who had shown himself worthy 
of trust, by unduly magnifying their own controlling 
powers. Clearly, also, is seen the result of ignorance 
and selfishness on the part of the mother township 
in casting out the fever-stricken bantling which, by 
self-help, grew strong and prosperous ; followed by 
an equally selfish repentance when the good works, 
reputation, and wealth of Flat-thorpe made it an 
object of desire ; and in its struggle fora free course 
against large but ill-governed neighbours, we also 
see that large districts are not the end of local 
government, but merely a means of attaining that 
efliciency which, if attained without them, is far 
better and more desirable. 

The history of the Forcible Board shows what can 
be done’ by the native force and mother-wit of a 
restive, jealous, and imperious people, not free from 
the taint of violence and party feud, where such 
energetic and forcible qualities are regulated and 
directed by a powerful will outside. This is the 
temper which in the long run can discern and value 
those very qualities at which it kicks at first, 
especially when it sees them directed on its own side ; 
the qualities of foresight, directness, resolution, and 
truth. But the powers combined in it are explosive 
rather than cohesive, and without scientific guid- 
ance may tend to destroy rather than construct. 
Signs of this danger are not wanting. 

n the third example, the effects of strife in a 
Fighting Board, warn us like a beacon; strife 
generated by envy, hatred, malice, and all un- 





charitableness ; that is to say, by self-seeking. In 
their career we see, not the steady persistence in 
sanitary well-doing which leads to purity and health, 
but the galvanic movements of a board which in its 
age suffers justly for the sins of its wanton youth— 
excess, carelessness, prodigality, lawlessness, and 
feud. Nothing can more clearly illustrate the 
natural tendency in mankind to lawlessness—when 
it suits—than the career of this board at a certain 
epoch of its existence. Naturally, too, we behold 
the prodigal extravagance of youth balanced by the 
poverty of age—the ruined spendthrift board re- 
duced at last to the expedient of a clerk-surveyor, 
and the lives of ten thousand risked to save a few 
halfpence to each ratepayer ; a pitiful grasping at 
straws to recruit a wasted estate. To what good all 
the elaborate machinery of local government ; the 
power of Gwydyr House; the wise expenditure of 
money ; the experience and resources of modern 
engineering, if the complement of a scheme of main 
drainage in a flat district—the house connections 
and the private street drains, as well as the main- 
tenance of the whole, and the treatment of the 
sewage, are to be thrust into the helpless hands of 
a book-keeper, who loudly protests against the 
monstrous trust reposed in him? To what good all 
the fine schemes of great reformers in local adminis- 
tration if to this complexion they may come at last? 
Here a point for such reformers will strike all— 
does not the public good demand a power of depart- 
mental veto over such appointments ? 

Our fourth example—the Experimental Board— 
reveals other foes to efficiency equally deadly. 
What the Fighting Board were driven to by grinding 
poverty, this Board deliberately chose of their own 
accord, and by exercising a kind of bastard experi- 
mental philosophy which carries the principles of 
vivisection into humanity, have managed to teach 
the world what it well knew before, viz., that the 
shoemaker should stick to his last; that the 
engineer is best fitted to do an engineer’s work ; 
and that to carry the doctrine of the Trinity into 
local government is worse than midsummer mad- 
ness, This calamitous philosophy is born of igno- 
rance, grafted by conceit, without a conscience to 
stem it; and the useless lesson cost that terrible 
tribute of flowing disease by which Oldhards paid 
for the ebbing sense of its governors. This is real 
madness, worse than contention. 

Even more desolating is the result of a corrupt 
Lissez-faire ; a life-long policy of let-alone, coerced 
into the energy of a selfish greed, which kills not 
only the mortal, but in many cases the immortal 
part of its innumerable victims. This is the worst 
of all the sins that local boards are heirs to. The 
disease, too, is infectious, for although the philo- 
sophic may say that Laissez-faire is not a positive 
quality, but the negation of one, yet it has the power 
of irradiating its baneful properties, which, by ab- 
sorption, are introduced into the councils of its neigh- 
bours—where the soil suits. An evil fate drove the 
youthful Laissez-faire Board into a wilderness of 
errors in water-engineering. Political feud abused its 
opportunities and wounded sensitive minds, dulling 
the edge of local board husbandry by driving out the 
best men—those who work much and talk little. 
Then came the reaction ; but as the fires of political 
rage sank, the canker of selfish greed spread. A 
sinister gloom settled over the district, and the rate- 

ayers saw themselves passed in the race by the 
ittle offshoots and seedlings shed off in its feverish 
luxuriance, which soon disdained to own their 
supremacy. Such was the fate of the ancient 
mission centre in its first generation of local govern- 
ment. The double trust reposed in it, that of the 
public health and corporate purity, was betrayed ; 
and a secret movement amongst a few influential 
ratepayers was found necessary to restore it to 
honourable civic life, after it had been dragged to 
the bar as asanitary culprit. The fate of the triple 
alliance masongy the snares by meereivon tay fread 
urposes—a lesson not to overloo y legis- 
oo. The fate of the water-scheme itself ie 
another lesson. It was but the step-child of its 
reputed father, and was soon taken away even from 
his care, and succumbed to a foundling’s fate. 
‘* Render unto Czesar the things that are Czesar’s.” 

Justice cannot be done to the lessons of the Com- 
pulsory Board in so brief a sketch as this. They 
are many and profound. In the first place, its 
history is but another, though a striking proof of 
the pase, gr fact that in many districts, aversion 
to | government has thrived upon the experi- 
ences of neighbouring districts. With a Fighting 
Board on the north, a Laissez-faire Board on the 





south, a Contentious Board on the east, and an 
Experimental Board on the west, there was scant 
inducement to enter the magic ring and try the 
experiment of local government; and, mistaken 
though they were, the simple folk of Bareacres 
thought they might as well let the fiends of cholera 
and typhoid dance to the tune of the old highway 
surveyors as to that of a local board. At any rate 
the process of decimation would be cheaper. With 
better neighbours, their mutinous spirits might 
never have had sway; but the spectacle around 
them of public needs subordinated to prvate ends, 
proved more eloquent than words, and only coer- 
cion could combat its effect. Secondly, we see that 
aversion to local government, no matter how justi- 
fied or palliated by evil example, is an anachronism 
in these days, and that if a parish has no mind to 
govern itself, their neighbours will speedily find a 
way to governit. This brings us to the third point, 
the vitality of the parochial sentiment. The 
parochial conscience is infinitely more accessible 
than the sanitary conscience. In the parochial 
mind, which is the common mind, self-preservation 
is the first law; not, however, as applied to life, 
but to the eternal principle of one parish, one local 
board, Witness also the famous struggles of Flat- 
thorpe, Stoney Edge, and Little End. When 
parishes themselves become the aggressors against 
ambitious neighbours, the case changes. 

The feuds of the Contentious Board show the 
natural antagonisms between the suburban mind 
and the farming mind plus the collier mind, especi- 
ally when the oil is lacking to mix with the vinegar ; 
and the moral is that where the opposing forces 
exist in even balance, or are likely to do so, 
authority should not hesitate to violate parochial 
sentiment by dividing the township. Politics 
assist the confusion, substituting gall for the oil. 
A very pretty water quarrel illustrates the conse- 
quence of obliquity of conscience on the part 
of a partner, as well as the difticulties which dog 
water-partnerships. But the cream of the whole 
lesson is that enforced by the happy unanimity of 
even a Contentious Board in evading its sanitary 
duties; the exquisite fitness of the engineer too 
busy to attend to their pliant wants; the devil of 
gold casting out the devil of contention, and assert- 
ing his pre-eminence by ruling feud, duty, and 
common humanity. Like Aaron’s rod, the golden 
rod swallows up all other rods. The connivance of 
high authority seems explicable by the pale phantom 
of trade depression, and the palliation of a moderate 
death rate, and perhaps by a temporary aberration 
of ruling force, apt in these spasmodic days to 
fasten on a government like a panic. This singular 
episode in our natural history proves how trivial 
are the impulses of common-place humanity, com- 
pared with those of a noble political rage ; and how 
by means of rhetoric and party feeling, men will 
grow indignant over the simple farces of western 
eviction, and at the same time doom hundreds of 
those our neighbours to the certain risk of eviction 
by death from the occupation of their own bodies, 
without a moment’s compunction. 

Such are a few of our gleanings. Others lie em- 
bedded, but still innumerable veins of local govern- 
ment remain unexplored. A. rushlight in a cathe- 
dral at night sheds its feeble rays over a radius of 
a few feet; the pattern of the floor may be made 
out dimly, and by moving to and fro an indistinct 
notion of the size and architecture of the vast edifice 
may be got. So with our little bundle of papers. 
As far as they go they guide safely, like trusty 
pioneers; but the subject is immense, and the 
ground virgin. 

Even by our feeble light, the attentive reader has 
discerned something of the component parts of a 
mighty fabric—facts, truth, and principles. Its 
rays have penetrated into chambers of local govern- 
ments charged with good and evil. We have seen 
boards, good, bad, and indifferent, and experience 
should teach humility. Let no progressive board view 
its erring brethren with too much pride and con- 
tempt. As Rowland Hill,orsomeothergreat preacher, 
said when a ragged beggar-lad passed him in the 
street, ‘‘ There goes Rowland Hill but for the grace 
of God.” So let them say, when the naked and tat- 
tered iniquities of a Laissez-faire board meet their 
righteous vision, ‘‘ There go the progressive board 
but for the grace of God.” What these are, they may 
come to if pride lay hold of them. And as there 
is fear for the future so is there hope. Boards 
may come and go, but government goes on for ever ; 
~ the lowest phase of local easian may be the 


cloudy prelude of a brighter day. Whilst there is 
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life there is hope, and English civic government is 
full of life; only wise control is needful to make 
the most of it, to direct its energies into a lawful 
course. In one brief generation, with huge confu- 
sion, contention, and bewilderment, much has been 
done. At this moment, judging by the unerring 
standard of the death-rate, England stands at the 
head of civilisation, far above the shabby pretenders 
who conceal dirt below their glitter of finery ; for 
what is more barbarous than for a nation to sit 
with arms folded and see a large percentage of its 
people cut off prematurely by the most infamous 
of all diseases, those engendered by their own 
violation of the laws of nature in the item of 
personal cleanliness. Every art, every science, 
every grace of civilisation, must give the place of 
honour to the art, the science, and the grace of a 
cleanly life, fulfilling its natural span, unstinted by 
zymotics. England, with all her faults, is facile 
princeps in the sanitary race. So must she flourish. 








NOTES. 
GraPHITeE CaRBon FoR Execrric Licurtne. 
Mr. H. N. Warren has succeeded in producing a 
very dense graphitoidal carbon for incandescent 
electric lighting by passing the discharge from an 
induction coil through a vessel containing coal gas. 
The graphite forms on the end of the negative 
electrode and lengthens out towards the positive 
electrode if the latter is withdrawn from the nega- 
tive electrode. The carbon burns without residue 
in oxygen. Mr. Warren is engaged in experi- 
ments with mixtures of coal gas, and silicon 
fluoride, or boron fluoride, in order toobtain a denser 
carbon mixed with silicon or boron, but hitherto 
has not been entirely successful. 


Tue British Assocration. 

The fifty-seventh annual meeting of the British 
Association will commence at Manchester on Wed- 
nesday, August 31,1887. The first general meeting 
will open at eight P.m., when Principal Sir William 
Dawson, F.R.S., will resign the presidential chair 
to Sir H. E. Roscoe, F.R.S., who will deliver his 
inaugural address. The soirée will take place on 
Thursday, September 1, at eight P.m., and on 
Friday evening, at 8.30 p.m., Professor H. B. 
Dixon, F.R.S., will deliver a discourse on the 
** Rate of Explosion in Gases.” On the Monday 
evening following, at 8.30 p.m., Colonel Sir Francis 
de Minton, K.C.M.G., R.A., will discourse on 
‘* Explorations in Central Africa ;” and on Tues- 
day evening, September 6, another soirée will be 
held; the meeting terminating on Wednesday, 
September 7. 


THE JUBILEE Coin DIEs. 

The dies for the Jubilee coins, which have given 
rise to so much dissatisfaction, were prepared from 
iron deposited by electricity. The designs modelled 
in plaster were reproduced in ‘‘intaglio” by the 
electrolytic decomposition of copper, and on the 
copper moulds so prepared iron was deposited. The 
iron, according to Professor C. Roberts-Austen, 
was of excellent quality, and obverse dies of all 
kinds of gold and silver coin have been made from 
it. The current used was 0.089 amptre, two Smee 
cells being used ; and the solution was of ferrous 
sulphate and magnesium sulphate in equivalent 
proportions of specific gravity 1.155, It was in 
part neutralised by addition of magnesium carbonate 
until blue litmus barely showed an acid reaction. 
In Russia, iron plates, electro-deposited, are used to 
print bank notes. 


New STEAMERS ON THE VOLGA. 

The Russian steamboat service on the River 
Volga, which has largely developed and immensely 
improved of late years, has been increased during 
the last few weeks by two more steamers of the 
American type, purchased for 21,0001. each by 
the Samolet Company. These vessels, called re- 
spectively the Pushkin and Lermontoff, are 254 ft. 
long and 50 ft. broad, provided with engines of 
180 normal or 800 indicated horse-power, steaming 
at 18 miles an hour. Each will carry 1500 pas- 
sengers and about 130 tons of cargo. American- 
type steamers are very popular in the Volga 
and are used by most of the large companies, 
the Kavkay and Mercury Company, which carries 
the mails on the Caspian, having no less than 
eleven of them. One of its vessels, the Suvoroff, 
is 286ft. long, 35 ft. broad, and has engines of 
1500 indicated horse-power. During the great fair 
at Nijni Novgorod, it carries 2000 passengers each 
trip, besides 500 tons of cargo. The Zeveke Com- 


pany has five vessels 280 ft. long and 40ft. broad, 
with engines of 1000 indicated horse-power, which 
carry a still larger number of passengers. Lat- 
terly, the same company has acquired five stern 
wheelers. Great breadth of beam and plenty of 
saloon accommodation are the favourite features of 
these vessels, which have to run long trips of five 
to seven days duration up or down the Volga, 
between Nijni Novgorod and Astrakhan, and are 
rarely exposed to rough weather, for which their 
light construction hardly fits them. Quite a differ- 
ent class of steamer performs the passenger service 
in the Caspian Sea. 


An INTERNATIONAL HyDROMETER. 

A perfect hydrometer should show not only the 
strengths of solution but also their gravity as com- 
pared with that of water, that is to say, their 
specific gravity. Mr. Frank Spence, of Man- 
chester, has devised an international hydrometer 
which does so. It is based on the simple principle 
of subtracting from the specific gravity scale, the 
figure 1.00 for the constant—water—and leaving 
the remaining proportional figures on the instru- 
ment to indicate the regularly increasing or de- 
creasing strengths. For liquids lighter than water 
the converse is done ; the figures on the scale show- 
ing the increasing or decreasing degrees of lightness. 
In the former case it has to be added to the scale 
reading to give the specific gravity, and in the 
latter case it has to be deducted. The ordinary 
hydrometers in use have arbitrary and artificial 
wre, so the new instrument is likely to supersede 
them. 


BENZINE AS AN INTOXICANT. 

While an American mill was closed for repairs, 
the long iron tube conducting the water from the 
canal to the turbine was painted with a mixture of 
benzine and asphaltum as a protection against rust. 
While the work was in progress, the superintendent 
passing by, heard sounds of hilarity within, which 
were not strictly in accordance with workmanlike 
conduct, and on looking through the manhole saw 
the half-dozen employés in boisterous mirth danc- 
ing around painting each other’s faces and clothes. 
On seeing the superintendant they invited him to 
come and be frescoed. Suspecting the cause of the 
difficulty he summoned a larger force of men, and 
much difficulty was experienced in removing the 
men ; although before all were taken out, the re- 
maining ones were already in a state of partial 
stupor. The open air revived them, although it 
was followed by a true blue Monday headache. 
The utmost care should be exercised when it is 
necessary to use paint giving off hydro-carbon 
vapours in confined spaces. 


Gas Licutine By ExxEctriciry. 

One of the great advantages of the incandescent 
electric light is the ease with which it can be set in 
action. By the turn of a switch, which may be at 
any distance from the lamp, the light is made to 
shine forth, either from a single point or from 
every globe in the room or house, as the case may 
be. The nuisance and danger of matches is re- 
placed by an appliance which appears quite magical 
and recalls the wonders of fairy lore, where the 
most marvellous effects follow the rubbing of 
a ring or the articulation of a magiv word. Some 
attempts have been made to render gas burners 
self-lighting by the aid of a small pilot jet which 
is constantly alight, but this does not bring them 
on an equality with the incandescent lamp, for 
the tap must necessarily be close to the burner 
and must be sought for in the dark. More recently 
electricity has been introduced to turn the tap and 
ignite the gas, and this can, of course, be controlled 
at a distance, so by its aid a gas burner in one part 
of a house can be lighted by a person in another 
part. If the switches are judiciously disposed a 
nervous person may wander about passages and 
stairs thus equipped, free from the apprehension 
of being assailed by burglars in the dark, and from 
the dread of meeting an apparition where the 
moonlight lends its equivocal illumination. Before 
he turns each corner he can ignite the jet ahead of 
him, and then assure himself by a preliminary in- 
spection that his path is free from all danger and 
obstruction. This gas-lighting appliance, which is 
made in several forms by Messrs. Woodhouse and 
Rawson, of 11, Queen Victoria-street, E.C., con- 
sists of an electro-magnet and makes-and-breaks. 
The magnet turns the tap, while at the same time 
a succession of sparks are discharged over the 
burner to ignite the gas, In some cases, where all 





that is desired is to avoid the use of matches and 





tapers, the tap is turned by a chain; while the 
same action operates a make-and-break and gives 
rise to the sparks which effect the lighting. 


Tue Instrrution oF Crvit ENGINEERS. 

A casein which the Institution of Civil Engi- 
neers was the defendant, was tried last Friday 
before Lord Coleridge and Mr. Justice Field. The 
question for the Court to determine was whether 
the Institution (under the Act of 1885) was liable 
to be assessed to an annual duty on its estate, in 
lieu of probate duty, or whether it could claim 
exemption, under ge 11, on br atrerc aaa 
the property was ‘‘ legally appropriated and appli 
for the trae Ako of Siusstion.” On behalf of the 
Institution, Mr. Charles, Q.C., argued that it 
existed for the advancement of mechanical science, 
which was a branch of science, and it was therefore 
for the advancement of science and for the pur- 
poses of education. He pointed to the existence 
of the reading-room and the library of 21,000 
volumes, to the quarterly publications, and the 
annual prizes, and to the fact that membership 
conferred no exclusive privilege to practise as a 
civil engineer. These facts all showed that the 
objects of the Institution were purely educational. 
The counsel’s speech was a great deal interrupted 
by questions and remarks from the judges, who 
pointed out that instruction in a practical art or 
profession was not education within the meaning of 
the Act. On the other side, the Solicitor-General 

uoted precedents bearing on the case, and finally 
the Court pronounced judgment in favour of the 
Crown. The words of the exemption clause as to 
education, said Lord Coleridge, must be construed 
as meaning general education, or science in general, 
as a great branch of human knowledge. But the 
Institution was not designed for the promotion of 
science generally, but for the promotion of a par- 
ticular branch of knowledge useful in a particular 
profession, which deals with mechanical science. 
The cases quoted, he said, also decided the matter 
against the Institution. 


THERMAL Conpuctiviry oF Iron, CopPER, AND 
GERMAN SILVER. 

One of the papers communicated to the last meet- 
ing of the Royal Society of Edinburgh had as its 
subject ‘“‘The Thermal Conductivity of Iron, 
Copper, and German Silver,” the author of which 
was Mr. A. ©. Mitchell. The paper stated that 
the experiments described by the author were a re- 
petition of those embraced in an exhaustive inquiry 
that was made by Professor P. G. Tait, in the same 
subject about ten years ago, and the results of which 
were communicated to the Society in the year 1878. 
They were expressly based on the experiments that 
had previously been made by the late Principal 
Forbes, and which were instituted for the purpose 
of giving a real indication of the conductivity for 
heat in the case of any one substance. According 
to these experiments the decrease in the conduc- 
tivity for heat in iron is very much smaller than 
that given by Forbes for the same metal, and is 
really so small that the thermal conductivity of 
iron is practically the same at all temperatures. 
As for copper and German silver, they were found 
to increase in thermal conductivity with increased 
temperatures. Both in Principal Forbes’ and Pro- 
fessor Tait’s experiments @ source of uncertainty 
was introduced by the excessive radiation from the 
oxidised surface of the experimental bars. So as 
to obviate this, Professor Tait suggested that the 
bars should be plated with nickel, and as he was 
himself at the time fully engaged with work for the 
Challenger Expedition, Mr. Mitchell adopted his 
suggestion, and carried out the experiments. That 
had now been done, and the results, while slightly 
differing from those formerly obtained, fully bore 
out the former calculation, and were probably as 
exact as could be obtained from the method em- 
ployed. Principal Forbes had been led by analogy 
to believe that thermal conductivity should be 
diminished by increased temperature, as is known 
to be the case in electrical conductivity. Mr. 
Mitchell’s results bore out those of Professor Tait, 
which showed that if there were in any case a dimi- 
nution it was an exceedingly small and exceptional 
one. 

Tue Kuyper Raiiway. 

The departure of General Annenkoff to supervise 
the construction of the railway from the Oxus to 
Samarcand and Tashkent, contrasts forcibly with 
the news from India that the Indian Govern- 
ment is only now beginning to think of surveying 





the country for twelve miles ahead of Peshawur, in 
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the direction of Cabul. It is a well-known fact in 
military circles that the plans of the Indian Govern- 
for the defence of India against Russia, provide, 
among other things, for the immediate construc- 
tion of a railway to Cabul, the moment Russia 
attempts the invasion of Afghanistan. On the 
first intimation of war, troops would at once march 
to Cabul to help the Ameer, and the Peshawur 
Railway would follow as swiftly as possible through 
the Khyber Pass to help them. Such being the 
plan that has existed on paper since the last war 
scare two years ago, one would have naturally 
thought that the Indian authorities would have 
long ago surveyed the country for the line, and 
prepared the working drawings for its rapid con- 
struction, Instead of which, it is only now that 
the Government is concerning itself about the sur- 
vey, and thinks its efforts equal to the occasion 
when it confines the survey to twelve miles, or a 
single march, out of the total distance between 
Peshawur and Cabul, Considering that our rela- 
tions with the Ameer are of a most amicable cha- 
racter, that we pay him 10,000/. amonth, and there 
is a regular stream of safe traffic constantly between 
Peshawur and Cabul, it ought not to have been im- 
possible to have obtained a survey long ago—even 
@ rough one, taken by engineers in disguise, would 
have been better than none at all, Neither the 
Government in India nor the authorities at home 
appear to realise that Russia’s engineering activity 
in Central Asia will tell more on the fortunes of 
the next campaign than any other conceivable 
factor. While we are content to defend India by 
ordering the survey—only the survey—of twelve 
miles of frontier line, Russia, in spite of her financial 
difficulties, is boldly commencing the construction 
of 500 miles more, to add to the 700 already con- 
structed from the Caspian to the Oxus, and makes 
no secret that the railway is intended purely for 
purposes inimical to our rule in India. 


LicgHtina CALENDAR. 
An interesting and very useful diagram has been 
compiled by Mr. F. Lux, of Ludwigshafen, on the 


Rhine, showing the natural illumination for every | P° 


day in the year 1887, and indicating at the same 
time the hours during which artificial illumination 
becomes necessary. The diagram is well printed 
on a sheet about 3 ft. by 2ft., the horizontal divi- 
sions represent hours and quarters, while vertically 
the diagram is divided into months and days. 
Curved lines running more or less in a horizontal 
direction represent sunrise and sunset, and others 
neatly parallel to the former show the time of 
twilight for morning and evening, the interval 
before and after sunrise and sunset, during which 
the rays of the sun illuminate the horizon. 
Curves showing the time when the moon rises 
above or disappears below an angle of 20 deg. with 
the horizon are also given. This angle is chosen, 
since, in positions nearer the horizon, there is 
practically no illumination from the moon in the 
streets of a town. Additional lines show the moon 
in her first and last quarter, during which period 
also the illuminating power is very small. The 
curves referring to the position of the moon, of 
course, follow more nearly a vertical direction. 
The spaces inclosed by the various curves are shaded 
with tints of three degrees of density, indicating 
total darkness, twilight, and moonlight, and it is, 
therefore, easy to ascertain at a glance the state of 
natural illumination on any one day in the year. 
The diagram before us is worked out for Berlin, 
and contains tables of corrections for all large 
towns in Germany. A similar diagram could be 
easily worked out for London, and would, no doubt, 
prove useful to many. Taking, for instance, the 
reading for February 4, 1887, we find that the sun 
sets at 4.50, twilight ends at 5.36, the moon has 
risen in the afternoon at 12.52, and is visible above 
the line of an angle of 20 deg. until 2.30 a.m, 
while she disappears below the horizon at 3.51, 
Morning dawn commences at 6.53, and the sun 
rises at 7.39 a.m. In addition to this information, 
the diagram contains the time for lighting and ex- 
tinguishing the street lamps as adopted in Berlin, 
no notice being taken of the light due to the moon, 
This diagram is an adaptation of the Horaire 
graphique, originally designed by M. Guéguen, of 
Paris, and has been published by Mr. Lux, with 
the original compiler’s consent, 


German Coat IN Itaty.—The deliveries of German coal 
to Italy in February, vid Chiasso, Pino, and Luino, were 
Hn eg The corresponding deliveries in January were 
7 ms. 








é MISCELLANEA. 
At Quincy, Illinois, a man with a parachute lea: 
from a balloon when at a height of 5000 ft., and reached 
the ground safely. 


The s.s, Ohio has been fitted with one of Drysdale and 
Co.’s Bon Accord circulating pumps capable of discharg- 
ing 180,000 gallons per hour. 

The date of roreving applications for space at the 
Centennial International Exhibition to be held at Mel- 
bourne next year, has been extended to October 31 next. 


The annual general meeting of the General Shipowners’ 
Society was held on Monday at the offices, Leadenhall- 
— Mr. T. Scrutton, chairman of the society, pre- 
sided. 


The Roburite Explosives Company (Limited) is, an 
undertaking with a capital of 250,000/., which has been 
formed for the purpose of manufacturing the new ex- 
plosive roburite. 


The engines of the s.s, Emden, to which we referred 
last week, are fitted with Lancashire spiral pistons, manu- 
factured by Messrs. Lancaster and Tonge, of Pendleton; 
near Manchester. 


On rere 3 afternoon the Marquis of Lorne formally 
opened the National Smoke Abatement and Health and 

ome Exhibitions, which have been arranged within the 
Albert Palace at Battersea. 


The men engaged in the iron and steel works at Pitts- 
burgh and their employers have agreed to a new scale of 
wages, thus averting a strike. The men have gained an 
advance in wages of 10 per cent. 


The Hon. Sir Robert Stout, Premier of New Zealand, 
has stated that his Government intended borrowing the 
sum of 2,000,000/. spread over several years, in order to 
complete the main railways, and then to cease raising 
further loans. 


A terrible explosion of naphtha occurred on Tuesday in 

a drug store situated in the Rue Large, Antwerp, com- 

ay, destroying the erin About ten persons were 

uried in the burning ruins, and three others were recovered 
suffering from serious injuries. 


The length of new railway laid in the United States 
during the first half of 1887 was 3754 miles, and many 
more miles have been “‘ graded.” The extent of railway 
laid in 1887 will be the heaviest known for one year in the 
history of American railway construction. 


The British Chamber of Commerce at Paris have pro- 
to undertake the management of the British sec- 
tion of the Paris Exhibition of 1889. As Her Majesty’s 
Government will not take an official part in the Exhibition 
it is not intended to ask Parliament for any grant of 
public money. 

The Local Government Board of Bournemouth have 
granted their sanction to the loans for the following 
works, viz.: 9000/7. for the scheme for watering the roads 
and flushing the sewers with sea water ; 5500/. for the con- 
struction of a storm outfall ; 17507. for private street im- 
provement; 320/. for additions to stabling; 2500/. for 
public conveniences, 


Clarendon, situate in the Pennsylvania petroleum 
region, was burnt down on Monday night, the conflagra- 
tion being caused by fireworks. Some petroleum tanks 
exploded and several persons were burnt to death. The 
entire valley was soon filled with the burning oil, and the 
people fled to the hills. The loss sustained amounted to 
500,000 dols. 


The Duke of Devonshire has resigned the chairmanship 
of the Furness Railway Company, a position which he 
has held since the formation of that corporation. He is 
succeeded by the Marquis of Hartington, who is now 
chairman of the Barrow Hematite Steel Company (Li- 
mited), Barrow Shipbuilding Company (Limited), and the 
Furness Railway Company. 

A breakdown occurred to the port engine of the new 
fast cruiser Mersey, while steaming from Chatham to 
Sheerness for her machinery trials. The Government tug 
Bustler went to the assistance of the Mersey, and with 


the use of her starboard engine the cruiser reached Sheer- 


ness Harbour. Her defects are to be at once remedied, 
as she is to take part in the naval review. 

The report of the Director-General of the Railways of 
India for the last financial year gives an interesting 
account of the steady p ss in railway construction, 
and the improved results of existing lines ; ne miles of 
new railways were completed, bringing the total mileage 
open to 13, The total sanctioned mileage open and 
under construction on March 31, was 16,596, 


A shocking accident occurred at Jaszbereny, Hungary, 
on Tuesday, which appears to have been a day of alah 
sions, An Hussar officer was instructing a party of fifty- 
two men in the use of dynamite for blasting purposes, 
when half a kilogramme of dynamite suddenly exploded, 
killing three officers and five men on the spot. Forty- 
two men are so seriously wounded that their lives are 
despaired of. 


An explosion occurred last week at the New British 
Tron Company’s works, Cradley. A quantity of the mix- 
ture of ironstone and other matters with which the blast 
furnaces are charged fell suddenly into the molten metal 
below and caused a rent in the furnace side. The melted 
iron rushed out, and four men named Hodgetts, Gilbert, 
Hall, and Hughes were burnt. Two died, and the con- 
dition of the others is considered so serious that little or 
no hope is given of either recovering. 


Mr. Thomas Alexander, C.E., has been appointed to 
the Professorship of Engineering, Dublin University. At 





the end of last year Professor Alexander returned from 
Japan, where he had been Professor of Engineering in the 
Imperial College of Engineering, Tokio, for seven years. 
About three years ago,Mr. Alexander published, conjointly 
with his former colleague, Mr. Arthur W. Thomson, B.Sc., 
Assoc. M.I.C.E., a valuable work on ‘‘ Applied Mecha- 
nics,” intended to assist students of Rankine’s classical 
works ; hé is also the author of several important papers 
on technical subjects. 


A deputation has waited on the Home Secretary from 
the South Wales colliery owners and miners with re- 
ference to the proposed general rule as to shot-firing. 
The deputation contended that the proposed rule was too 
rigid, was unnecessary for safety, and inapplicable without 
extreme injury to South Wales. The Home Secretary, in 
reply, said he would give most careful consideration ,to 
the clause. so as not to interfere with the industry of 
South Wales. Ifthe deputation could give him a better 
definition than in the present Bill of a P ace where it was 
a to fire a shot he would then confine the prohibition 
to that. 


The Committee on the Army and Navy Estimates has 
been employed hitherto in taking the evidence of Mr. 
Knox, Accountant-General of the Army. On Tuesday the 
room was cleared, but the Zimes understands that at the 
conclusion of a somewhat animated discussion it was de- 
cided that the evidence given in reference to the Army 
Estimates by Mr. Knox should be printed and laid on the 
table without delay, and that a similar course should be 
adopted with future witnesses. This departure from the 
ordinary practice was opposed by the representatives of 
the Government on the Committee, but Lord Randolph 
Churchill, the chairman, pointed out that if the publica- 
tion of the evidence was delayed until the whole of the 
witnesses had been examined, the facts elicited would be 
of no use in the forthcoming discussions in supply, and on 
a division being taken the majority of the Committee sup- 
ported the view of the chairman. 


The Select Committee of the House of Commons ap- 

inted to consider the Stanneries Act (1865) Amendment 

ill sat again last week, Mr. C. Acland presiding. Mr. 
Cook Vivian, manager of several mines in Cornwall, and 
formerly connected with mines in Germany, gave evi- 
dence as to the unsatisfactory conditions under which the 
miners at ant worked, and suggested that some 
method should be devised for protecting the men against 
dishonourable agents in the case of breach of contracts 
and to prevent men being dismissed without sufficient 
reason, and also to reduce the amount of wages kept in 
hand by the employers to one week’s earnings. Mr. J. 
Richardson, a working miner, of Camborne, stated that 
he had been sent as the representative of his fellow- 
workmen, and in the mine where he worked they were all 
perfectly content with things as they are, except that they 
wished only one week’s wages to be retained. 








MEXICAN CoAL AND IroN.—Laredo, on the Rio Grande, 
vies with El Paso in reaching out for the trade Gexeiopes 
by new railways in Mexico. Coalfields of a good quality 
are being worked within 30 miles of the city, and smelting 
works about to be erected will receive ores from mines on 
the line of the Mexican National Railway, in which Ame- 
tican capital is being invested. 


Paciric Mart SteamsHip Company.—The net earnings 
in the financial year ending A pril30, 1887, were about 14 per 
cent, on the capital engaged. In 1886-7,.the receipts were 
3,633,371 dols., while the working expenses were 3,337,838 
dols., leaving a net balance of 295,533 dols, In 1885-6, 
the receipts were 4,479,939 dols., while the working ex- 
penses were 3,179,454 dols., leaving a net balance of 
1,300,485 dols, . In 1884-5, the receipts were 4,826,193 dols., 
whilst the working expenses were 3,209,138 dols., leaving 
a net balance of 1,617,055 dols. 


Rattway AND Cana Trarric Bitt.—At the ordinary 
monthly meeting of the Council of the Railway and 
Canal Traders’ Association, held at the offices of the As- 
sociation, Eastcheap Buildings, Eastcheap, London, E.C., 
Mr, James Duncan in the chair, the following resolution 
was unanimously adopted : ‘‘ That the Council strongly 
object to the proposed reference of the ilway and 
Canal Traffic Bill to a Select Committee, and they trust 
that the Government by reasonable concessions to the 
views expressed on behalf of traders and agriculturists on 
the subjects of undue preference to eee produce and 
the proposed allowance of station terminals, will provide 
ies a discussion of the Bill in Committee of the whole 

ouse,’ 


Socrery oF GeRMAN ENGINEERS.—The seventy-eighth 
general meeting of this Society, which now numbers over 
5700 members, will be held this year at Leipzig on August 
15th to 17th inclusive. Besides the general transactions 
of the Society, several subjects of more universal interest 
will be under consideration ; papers will be read, and visits 
to various works in the vicinity of Leipzig will form part 
of the programme. Of the subjects for special considera- 
tion we mention, ‘‘ Boiler Explosions and the Conditions 
of Boiler Insurance;” ‘‘ A Metric System for Screw 
Threads ;” and ‘‘ The Desirability of Admitting Manu- 
facturers to the Chamber of Commerce.” The lectures 
will include one by Professor Zeuner on ‘‘ Caloric Engines 
and their Cycles ;” one by Dr. v. Hose on ‘‘ The Deve- 
lopment of the Book and Allied Trades at Leipzig,” and 
one by Mr. Busley, marine engineer, on ‘‘ The Use of 
Liquid Fuel for ine Boilers.” Since Leipzig is not 
only the first town in the world for book trades, but is 
also the centre of a number of other industries, the meet- 
ing promises to be one of great interest, 
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DE SPARRE’S JACQUARD LACING MACHINE 
Fig.1 


Tue machine illustrated above is the invention of 
the Comte de Sparre, and is designed to effect auto- 
matically the lacing of Jacquard cards. ~~ 1 is 
a front view of the machine, which is driven by the 
cord f from the treadle apparatus bcd. Along the 
main shaft there are a number of headstocksh h, carry- 
ing an appliance which, at the desired moment, seizes 
the lacing cord. This arrangement is shown to a 
larger scale in Fig. 3, and consists of a blade i, rounded 
at its base, and fixed upon a slide J supporting the 
needle. When the latter descends with the slide to 
pass through the cards, the rounded portion pushes back 
a piece & pivotted at k' (Fig. 3), and over which passes 
the cord of a pulley ¢. This piece & presses in turn 
against another piece m held up by a spring », but 
susceptible of a movement of displacement. The cord 
or twine thus finds itself seized, and offers the neces- 
sary resistance to permit of the arm j (Fig. 1), under 
the action of its spring, giving out cord to the cord 
carrier, while the cards are displaced by the discs S, 
which carry them under the needle. The headstocks 
hare traversed by the driving shaft 0, upon which are 
fixed pinions p gearing with other pinions driving the 
needles. These pinions can be rendered loose on the 
shaft O at will, according as it is desired to stop one or 
more lacing heads in correspondence with the length 
of the cards to be laced. The thread holders consist of 
dises SS having on their peripheries pins similar to 
those used in the Jacquard mechanism. Between.each 
of the discs there are blades which, fixed on the frames, 
form a prolongation of the guide of the headstocks h 
in which slide the needle holders. 

Upon the shaft of the cylinders are fixed two wheels 
wand w' with teeth arranged intermittently and 
i ss in series of threes, of which two are of small 
pitch and one ofa larger pitch. The first are calculated 
in such a way as to draw the lacing holes of the cards 
exactly under the needles of the sewing apparatus, and 
the last represents the free space between the lacing 
holes. The needles pass through the holes in the cards, 
and by aid of the thread holder, join the cards together, 
the action being similar to that of a sewing machine. 
The apparatus carrying the cards is held by a double 
lever, of which one part y is furnished with handle », 
and with a hook 2, which fixes the position of the 
cylinder of the apparatus. The other part of the 
double lever is furnished with a counterweight which 
re-establishes the equilibrium when the hook x is 
liberated. The object is to enable the apparatus to be 
drawn forward to raise the cards, and change or 
renew the thread. 

Before being connected or laced the cards are piled 
in a drawer A (Fig. 1) in the frame of the machine. 
That receptacle Nias a movable bottom constantly 
pushed upwards to make the cards go out one by one ; 
each card falls ona plate B, which is then raised in such 
a way asto carry the card against the carrier cylinder, 
A lever D supports the fingers which hold the cams 
Fand F', and effect the éipincanent of the cylinder, 


























in order to permit the lacing holes to present them- 
selves in front of the sewing needles. Upon the plate 
B, curved in order to be capable of easily carrying the 
card against the cylindrical surface of the discs, there 
are to be seen needles exactly corresponding to those 
of the disc, but capable of being pushed Roo means 
of a spring to facilitate the placing of the cards under 
the lacing needles. 

The finger E‘ is fixed upon the lever E*, which is 
solid with the shaft C of the plate B, in such wise that 
this latter being pushed against the discs S, the finger 
E‘ is drawn into the circular part of thecam F. At 
the same time the prolongation of the sliding ring D 
supporting the finger E, seizes the cam F' by means of 
the iece El, and this ring pushes in its turn the disc 
L? fixed on the shaft O, which makes the wheels L 
and L‘ to gear, whence results the movement of the 
active parts of the machine, This latter will continue 
to work until the finger E is pushed back by the part 
H of the cam F. At this moment, the ring H being 
drawn back, effects a movement in an inverse sense 
to that executed before, and in retiring it draws with 
it the ring E" and the dise L*; this disengages the 
wheels L and L', and stops the apparatus, which does 
not get into motion again until afresh card is placed 
7 the plate B, which is then applied again against the 

iscs 8. 

Around the wheels uw wu! there are to be seen three 
pawls M, N, and O, the first being mounted on the 
centre 1)?, the others carried by the lever PR fur- 
nished with a counterweight P'. The pawls M and N 
are stop-pawls, while O is a ey pawl. When the 
plate Bis applied against the discs S, the machine. puts 


itself in motion, the —e of the catch O gives way, | 


and permits the lever P, drawn by the counterweight 
P', to turn a little on its axis ; the part R of this lever 
follows the movement. The stop-catch N abandons 
momentarily the teeth of the pinion uv’, which is worked 
by the pawl O, and turns a tooth. The stop-catch N 
and. the wheel u’, into the teeth of which it takes, 
limit the impulse given by the pawl O'.. This is im- 

rtant to assure the position of the holes in the cards 

ing correctly maintained. The vertical shaft z’', 
moved by the gearing Z', puts in motion the horizontal 
shaft V, which drives the sewing mechanism, and 
communicates to the thread carrier an alternating 
movement by the lever v! (Fig. 1). ; 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 24, 
STEEL rails are 40 dols. in small lots for summer 
delivery at mill, and foreign rails are 41 dols. and 42 
dols. at Gulf ports. The American mills can take no 
more than 200,000 tons for delivery this year. There 
are inquiries to-day for Bessemer rail blooms and old 
rails, Best offers for old rails to arrive, 21.50 dols. ; 
Bessemer pig, 20 dols. ; rail blooms, 28 dols. Large 


| contracts are being placed for structural iron for bridge 





building purposes, and capacity is heavily oversold. 
The receipts of foreign pig iron up to this date are 
100,000 tons ; foreign ore, 500,000 tons. Very heavy 
receipts are due, but for the future fewer orders will 
be placed abroad. The American iron manufacturers 
are considering this week a proposer to advance 
wages 10 per cent., making puddling 5,50 dols per ton. 
The coke strike has terminated and shipments are now 
going forward as usual, and the 40,000 tons per week 
banked-up capacity is now liberated. There is an 
active demand for plate iron, wrought iron, pipe, and 
merchant steel. Natural gas is being discovered in 
remote localities from its original sources, and there 
are evidences that the supply of this fuel will be 
rapidly and vastly increased. Contracts are now out 
for 500 miles of pipe, one of them being from the In- 
diana gasfield to Chicago, a distance of 60 miles. Hun- 
dreds of manufacturing concerns are springing up in 
these localities where the cost of fuel is merely nominal. 
The pig-iron output is equal at its maximum limit to 
20,000 tons per day, but with completion of projected 
furnaces the limit will be 25,000 tons. Rail con- 
struction demands are the secret of the great industrial 
activity throughout the States. Midsummer demands 
will keep mills, furnaces, shops, and mines busy. The 
anthracite coal output is about 125,000 tons per day, 
and the production is 1,500,000 tons in excess of the 





output at this time last year. 








| QUEENSLAND Rariways,—Little work has been done on 
the line from n to Beaudesert owing to heavy rains. 
| Nearly all the pile-driving for the bridges is finished, and 
| the erectionof bridge superstructures has been commenced. 
essrs..Overend and Co., the contractors for building 
abridge over the Logan, have a fair amount of plant 
and timber on the ground. On the Southport line very 
little pares has beea made, beyond preliminary work, 
the whole length of the line from Beerleigh to Coombabah. 
On the North Railway only moderate progress has 
been made with bridges over the North and South Pine 
and the Caboolture as well as with the permanent way. 
The engineer for the Isis Branch Railway reports that 
plate-laying n on the 31st March, and is now pro- 
ae at a fair rate. Wet weather has delayed the 
gener reas of the work on this branch. The clear- 
on the Emu Park line has been completed for five 
mules. The number of men employed is about 300, with 
238 head of cattle. On the eighth section of the Central 
Railway all the cuttings and side cuttings are completed 
to 370 miles, the end of the section. little surface for- 
mation and one or two small outlets will complete the 
earthworks. All bridgework has been completed to 363 
miles 5 chains, and a bridge at 369 miles 5 chains is also 
finished. Platelaying was delayed by the floods, but 
was resumed on 28th March, and the rails are now laid 
for nearly the whole length of the line, but some miles of 
ballasting remain to be done. The station ae at 
Barcaldine are completed and in the possession of the 
railway department. On the seingare branch the rails 
- — and fished, and the r formed up to about 
miles, 
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ROLLER MILLING. 


Record of Tests as to the Power Consumed by various 
achines Used in Roller Mills,* 


By Mr. Henry Simon. 


Berore entering on the subject matter of the present 
paper, it may not be out of place nor uninteresting to 
many of the millers present, to refer to a former paper 
which I had the honour to read before the Millers’ Asso- 
ciation in this hall in the year 1879. 

At that time roller milling was just beginning to excite 
some general interest in this country, and your Associa- 
tion met to give me an ~ 4 commas Kd bringing the subject 
more prominently before them. e views that I then 
expressed on the advantages of roller milling were very 
freely criticised in the discussion which followed the 
paper, and one assertion, amongst others, was received 
with great incredulity, viz., my belief that in a compara- 
tively small number of years rollers would have almost 
entirely replaced stones in the manufacture of flour in this 
country ; this was thought to be highly improbable if not 
altogether impossible, 

The few years that have passed since I had last 
the honour to address you, have more than fulfilled the 
expectations I then expressed. Roller milling has re- 

laced stone milling, and the millers who are assembled 
Ineeo to-day have, during those years, passed through an 
experience that qualifies them to act as excellent judges 
of the importance or otherwise of this the second subject 
which it has been my privilege to bring before your 
Association, viz. : 

The Horse-Power Absorbed in Roller Milling.—It is never 
very pleasant for an assemblage of business men to sit and 
listen to a paper which tells them nothing but what they 
know already, or repeats what has often been told and 
written before. In dealing, however, with the power 
absorbed in roller milling this paper treats of a subject on 
which, as far as I have been able to ascertain, there is a 
general lack of published information, and while I do not 


profess in every instance to tell something entirely new, | P° 


yet it does not repeat what has ever been published be- 
fore, and deals entirely with a prolonged series of special 
trials Te over a protracted period, and executed 
for me under the continued superintendence of Mr. W. 
Stringer, and for the accuracy of which I therefore can 
vouch. 

In instituting these trials my intention was, by a series 
of accurate tests, to come to a reliable decision as to the 
power taken by the different machines used in roller mill- 
ing when worked under varying conditions, and to de- 
termine what proportion of power was taken by the 
different sections of the roller system. 

In carrying on my business as a milling engineer, I daily 
found the want of this information ; and during the past 
years had collected an extensive record of the varyin 
powers taken by the different plants which I have erecte 
In the United Kingdom. While the experience gained in 
this manner had enabled me to approximate very fairly 
the amount of power absorbed by any particular work, 
and any particular machine, I still thought it would ,be 
worth the expense and trouble of the trials if I could 
establish a reliable standard of the power that the diffe- 
rent classes of machinery used in roller mills should take 
when worked under fair conditions. 

After consultation with Mr. Michael Longridge, who, 
as chief engineer of the Boiler Insurance Company, Man- 
chester, has exceptional experience in the indications of 
power, he undertook for me the engineering superin- 
tendence of these trials, and the taking and calculation of 
the engine indications, my principal miller, Mr. Stringer, 
being responsible for the general supervision of the mill- 
ing, the setting of the rolls, and the regulation of the diffe- 
rent machines, 

The Kirkdale Roller Mills, Liverpool, where the tests 
were made, is a compact, well-built six-floored building, 
five floors of which are partially occupied by the roller 
mill. Itis a first-class eight-sack plant on my system, 
and, having ae wed of room and light, was for this reason 
a place particularly suitable for the trials, which were 
carried out by one double-cylinder high-pressure engine, 
with cylinders 16,4 in. indiameter, and stroke 2 ft. 9 in., 
driving the whole plant; and a small 8% in. diameter 
single-cylinder engine, 14 in. stroke, which was placed on 
one of the mill floors, and to which the different machines, 
the powers of which were to be ascertained, were con- 
secutively connected. The smaller engine was very 
sensitive, and capable of showing the slightest variation 
in power. During the trials indications were taken with 
the main engine, while the mill was running under very 
varying conditions, on a variety of wheats with large and 
small feeds, and at different speeds. With the large en- 
gine the mill was also indicated in sections, and the power 
consumed by each section was again and again checked, 
machine by machine, by means of the smaller engine, 
with which were also tested indepeniently the elevators, 
worms, &c. 

Indications were taken of the same machines under 
varying conditions, as to pressure used in grinding s 8, 
&ec., and a sufficient number of diagrams were taken to 

uard against error, in many cases several days having 
fue. spent over one series of indications in order that a 
thoroughly reliable result might be arrived at. All indi- 
cations, whether with the larger or smaller engine, were, 
whenever practicable, checked independently, and every 
precaution taken that the results obtained should be not 
only approximately, but, as far as possible, absolutely 
correct. 

It would be impossible, in the limits of a short paper, 
to go into the details of those trials, though to many the 
particulars would be interesting, but as the taking of 


. Paper read before ‘the Millers’ ‘Convention at the 
Bakers’ Hall, London, June 16, 1887. 








the indications, with the preparations for them, and 
the necessary calculations af s, was the work of 
months, it will be seen that only a very condensed 
summary of the results can now be brought before you. 

_ Granulation.—I shall first deal with the granulation, 
giving only such results as I think would be interesting to 
the general miller, omitting small fractions, except where 
the smallness of the total consumed power makes them 
absolutely necessary. The quantity of wheat that was 
on the mill during the trials of course varied somewhat 
from day today. In order to simplify the figures, I have 
by calculation averaged the work to 84 sacks (of 280 lb.) 
finished flour per hour, and the results given are based on 
this quantity. The mill was fitted up with six breaks, 
one pair of 24 in. by 10 in. fluted rolls being used for each 
break, the flutes of all being in good condition at the time 
of the indications. With a full speed of medium condi- 
tion wheat, and when thoroughly cleaning the bran, the 
different breaks took as follows : 

First break, 2.0 horse-power ; second break, 4.12 horse- 
power; third break, 3.45 horse-power; fourth break, 
3.45 horse-power; fifth break, 3.0 horse-power; sixth 
break, 1.82 horse-power. 

It will be seen that the most power was absorbed by 
the second break, and the least by the sixth, while the 
next smallest power was required for the first. Of this 
total power, 3.30 horse-power was required to drive 
empty the six pairs of rolls, and the balance of 14.04 
horse-power was absorbed in doing the work. With the 
mill on hard frosted Minnesota wheat, it was found that 
the breaks took 21 per cent. more power. This test had 
to depend on one set of indications, and could not be 
checked independently, so that I can only give these as 
approximately correct. The speed at which a break roll 
would require the least power was carefully ascertained, 
and the results showed that any excess of speed was a 
distinct waste of power, without any counterbalancin; 
advantage in the quality of the work. It was also foun 
that when the rolls were sharp there was no gain in 

wer, nor any improvement in the material, by increas- 
ing the length of rolls beyond a certain number of lineal 
inches per sack of flour per hour on each break. The 
scalping of the full feed when the aix breaks were running 
required 4.93 horse-power, and of this power 1.6 horse- 
power was absorbed in running the machines empty, the 
balance of 3,33 horse-power being all that was required 
for the actual treatment of the feed. Some of the breaks 
having been scalped in centrifugals and some in reels, 
another series of tests were made to determine the relative 
power taken by the two classes of machines. 

When running idle a double centrifugal scalper, three 
sheets long, used for the scalping of two breaks, took 
0.55 horse-power, while two four-sheet reels took 0.38 
horse-power, showing that more power was required for 
the empty double centrifugal than for the two empty reels. 
A number of indications were also taken of the relative 
power absorbed in scalping ; 30 cwt. of wheat was put 
into a one-sheet centrifugal scalper, and the scalping, 
independent of the machine, took 0.82 horse-power, while 
the same weight of feed in a four-sheet reel only took 
0.51 horse-power, proving that in the actual work of 
scalping or dressing a reel is also more economical than a 
centrifugal scalper. 

Smooth Rolls.—In the mill were four sets of 20in. by 10 in. 
and threesetsof 20 in. by 9in. three-high smooth rollermills, 
These were found to take in the aggregate 22.46 horse- 
power, or 2.64 per sack of flour, and when running empty 
7.52 horse-power. Two 20in. by 10in. mills took all the 
first-class semolina and absorbed 6.74 horse-power. One 
similar set of rolls and one set of 20 in. by 9 in. took all the 
fine middlings, and absorbed 5.46 horse-power, while one 
set of 20 in. by 10in. and two sets of 20in. by 9 in. took the 
returns froma the first centrifugals and all the second-class 
materia] and tails, and absorbed 10.26 horse-power. 

A trial of hard frosted Minnesota wheat showed the 
smooth rolls taking 4.70 horse-power per sack of flour, 
while a similar quantity of medium wheat only took 2.91 
horse-power. This was an increase of 78 percent. The 
actual increase of pressure on the smooth rolls, however, 
was very much Engr for if we deduct the power re- 
quired to drive the empty rolls, which was the same with 
both wheats, the power absorbed in the actual grinding of 
the middlings was 112 per cent. more than was required 
for those from the softer wheats. The power required to 
grind respectively light and heavy feeds was exhaustively 
tested, and the result conclusively proved that a very 

t deal of power can be wasted by overloading, or even 

y fully loading smooth roller mills, 

In one case a feed of coarse semolina on both pairs of a 
three-high mill was indicated and absorbed for the grind- 
ing 3.36 horse-power. When this same feed was put on 
one side of the mill only, it absorbed 5.93 horse-power, or 
an increase of 77 per cent. to produce the same effect. 
This quantity was a fair feed for both pairs of rolls, and 
when put on one pair was a very heavy feed. Taking, 
again, another mill running with a light feed, both pairs 
took 2.54 horse-power, while the same quantity on one 

ir took 8.0 horse-power, or an increase of 18 per cent. 
4 this case the feed was, as just stated, a light one when 
divided over both pairs, and was what would be called a 
full feed for the single pair. Another three-high mill had 
a very light feed, which took 0.57 horse-power. A similar 
roller mill had about double that quantity, but still was 
not what is usually regarded as overfed, yet the grinding 
took 2.81 horse-power. 

In all cases the material was better ground when spread 
over the larger surface, so that a small feed on a smooth 
roller mill will not only take relatively less power than a 
larger one, but the work at the same time will be more 
satisfactory. Although the maintaining cf the differential 
speed between rolls is generally secured by r, yet in 
some machines it is secured by belt, Considering that 
it would be advantageous to test the relative powers ab- 





sorbed by the different methods, a series of trials were 
carried out, and the results were very instructive. In the 
first instance a fully fed pair of rolls with gear were in- 
dicated, and absorbed 2.73 horse-power for roll and grind- 
ing. The gear was then taken off, and the two rolls 
driven independently by belts. Now, in — the 
necessary grinding pressure, the fast drive belt began to 
slip, and both rolls practically ran at the slower speed 
the result being that only a small portion of the material 
was sufficiently ground, while the power absorbed was 
2.90 horse-power. The fast roll belt was then thrown off 
and the second roll entirely driven by friction off the 
slow roll. The relief given by throwing off the slip- 
ping belt enabled the same amount of work to be done 
with 20 per cent. less power, the roll now working with 
2.32 horse-power instead of 2.9 horse-power. 

A stronger belt was then put on the fast roll, and im- 
mediately the slow roll belt began to slip, and both rolls 
ran at the quicker speed. The quality of the work was 
the same, while the power taken was increased to 5.63 
horse-power. The slow roll belt was next thrown off, and 
the springs of the rollers were tightened, so as to put an 
increased pressure on the material, but the work was still 
as unsatis' “wapd the middlings being caly partially re- 
duced, while 7.6 horse-power was absorbed. Both belts 
were next strengthened, and with some difficulty tight- 
ened sufficiently to maintain the differential speed with- 
out slipping. The middlings were now ground sufficiently, 
but the power absorbed was 5.15 horse-power, while with 
the gear for exactly the same amount of material it had 
only been 2.73 horse-power. These trials showed the great 
difficulty of maintaining by belt the exact differential 
speed when there is a full feed on the smooth rolls, and 
also established the fact that when the differential speed 
is not maintained there is a very great loss of power apart 
from the bad quality of the work, Continuing the trials 
with belt-driven rolls it was found that with lighter feeds 
there is much less tendency for the belts to slip, and that 
where the work is sufficiently light to allow of fairly slack 
belts maintaining the differential speed, the horse-power 
absorbed is practically the same as with gear. A further 
set of trials established that in a geared mill less horse- 
power is required if the drive is first transmitted to the 
Paes a roll, the indication showing that with the 

riving belt on the fast roll the power required was 2.73 
horse-power, while with the slow roll drive it was 2.8 
horse-power, or a loss of 24 per cent. 

Dressing Machines.—In dressing the material from the 
reduction rolls eight centrifugals were employed, four 24 
and four 3 chests tone When running idle these machines 
took in the aggregate 4.73 horse-power, while with the 
feed they took 5.98 horse-power. 

Taking the entire dressing and scalping machinery in 
the mill, consisting of twelve centrifugals and five reels, 
the power absorbed in running them empty was 7.96 
horse-power, while when tiger the 8} sacks flour it was 
14.28 horsepower. Of this, 8.30 horse-power was used 
for scalping and dressing the break meal and the material 
from the breaks, while the balance was required, as we 
have seen, for the dressing machines following the reduc- 
tion rolls; the entire scalping and dressing taking 214 
per cent. of the total power required for the mill. That 
this power could be very much reduced was proved by 
repeated experiments, several machines being run con- 
siderably below their normal speeds, resulting in every 
case in very much less horse-power being required to do 
the same amount of work. 

In one case a particular machine, which had on it a very 
large feed, when running at 200 revolutions, absorbed 
1.43 horse-power for the machine and work, while the 
same machine at 160 revolutions only took 1.07 horse- 
power, being a saving of power of 25 per cent. Again, a 
centrifugal, scalping one of the breaks, took at 200 revolu- 
tions 1.56, while at 130 revolutions it only absor 
1.15 horse-power, being a saving of 26 per cent. In both 
these cases the work at the slower speed was as well 
done as at the 200 revolutions. On the further testing of 
the power taken by one of my 3-metre centrifugals, the 
average for a single machine running empty at 200 revo- 
lutions was found to be .71 horse-power, which was 
divided amongst the several parts as follows: The centre, 
shaft, and beaters took 0.51 horse-power; the outside 
agree and rails carrying the silk, .12 horse-power ; and 
the collecting worm, 0.08 horse-power. 

Purification.—All the machines for purification in this 
mill absorbed only the small power of 4.66 horse-power. 
Three semolina purifiers ran at 450 revolutions, and their 
fans at 900 revolutions. Under the purifiers were nine 
collecting worms, driven with cross-shaft and bevel gear. 
The three purifiers, fans, collecting worms, &c., only 
absorb 2.55 horse-power, or 0.85 horse-power per machine. 

A “ Reform” purifier, running at 450 revolutions, fitted 
with filter and a quick running fan, took only 1 horse- 
power. Two tailing sieves, an exhaust fan, and a dust- 
catcher absorbed only 1.11 horse-power. From the small 
amount of power which is taken by the running of properly 
constructed purifiers, &c., it can be clearly seen that the 
better cluss of mill-plants should require less horse- power 

r sack of flour manufactured than an inferior system. 

here are no other class of machines that with such little 
power will separate the injurious material and send it 
direct to the offal sack. The rejecting of similar material, 
in the absence of purifiers, by smooth rolls and centri- 
fugals, &c., in addition to injuring the quality of the 
flour, must, and decidédly does, take considerably 
increased power. There were in this mill 16 elevators 
running from the top of the mill to the bottom, each 48 ft. 
high. They were all fair-sized elevators, with 4} in. 
cans, and 54 in. webbing ; but the whole power required 
to drive them at their full speed, empty, was only 0.65 
horse-power, while when the full feed was on the mill, 
the additional power absorbed was only 0.69 horse-power, 
the whole power required for the elevators at their full 
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feed being 1.34 horse-power. To convey the material 
from the smooth rolls to the elevators and collect the 
fiour and offals, 316 ft. of worming was employed, which, 
running empty, absorbed 1.64 horse-power. With the 
full feed on, the additional power required was only 0.48 
horse-power. A special test of a large 9 in. worm, carry- 
ing 24 sacks of flour per hour 47 ft., only absorbed 0.58 
horse-power for worm and feed. 

Summarising briefly, the powers taken by the different 
sections, when packing 84 sacks of flour per hour from a 
medium mixture of wheat, we find that the total power 
absorbed by the entire plant (exclusive of the friction of 
the engine and some shafting outside the mill) was 66.31 
horse-power, 

Of this power the brake rolls took 17.34 horse-power, or 
26.15 per cent. of the whole. The smooth rolls 22.46 
horse-power, or 33.87 per cent. The scalping and dressing 
machinery 14.28 horse-power, or 21.53 per cent. The puri- 
fying machinery 4.66 horse-power, or 7.02 per cent. The 
shafting 4.11 horse-power, or 6.19 per cent. While the 
balance, 3.46 horse-power, or 5.22 per cent., was absorbed 
by the worms and elevators, the whole plant on the 
medium wheat absorbing 7.8 horse-power per sack of flour 
manufactured. Three-fifths of the total power was 
required on the roller-floor, the breaks, as we have seen, 
taking more than one-fourth. This was with the rolls in 

condition. During the earlier part of the trials, 
owever, some of the rolls were dull and required refluting. 
A comparison of the relative powers taken by them when 
blunt and when in proper order for working is very strik- 
ing. Not taking into account the power required to drive 
the empty rolls, which was the same in both cases, the 
fourth break, in a six-break plant, took with the blunt 
ro}l 6.8 horse-power of pressure, while with the —_ roll 
it took only 2.9 horse-power. The fifth break roll (not 
uite so blunt), 3.22 horse-power, sharp 2.45 horse-power. 
‘he sixth break roll, blunt, 3 horse-power, sharp 0.77 
horse-power; or the three breaks took in the aggregate 
when blunt over 100 per cent. more pressure than they 
did when fairly sharp. When it is remembered that the 
expenditure of this increased pressure was employed in 
producing heat, injured bearings, and general discomfort, 
it will be seen how very important a matter is the keeping 
of the break rolls sharp and in good condition for working. 
But it is not only in the waste of power, but more 
especially in the injury to the material that rounded 
corrugations are most injurious. The smooth rolls took 
one-third of the whole power. Deducting the friction of 
the rolls when empty, the power absorbed in pressure was 
only 14.94 horse-power, or almost exactly the same as the 
pressure on the breaks; this will probably be thought 
extraordinary, but it is not, it is simply the result of 
careful grinding. One of the most widely prevalent 
fallacies in connection with flour manufacture is that it is 
easy to grind properly with smooth rolls. here is 
nothing in practical roller milling that requires half as 
much skill and judgment; and a really good grinder is 
rarely to be met with. 

It is not difficult to granulate, to purify, or to dress 
properly, if the miller is provided with the right machines 
and has the proper system, but to grind on the smooth 
rolls, so that the work is done at its very best, requires 
more skill than the average practical miller possesses ; 
and as a consequence rolls sweat, journals wear out, gear 
make a noise, and power is wasted. Properly constructed 
smooth roll mills, properly set, will grind the middlings 
from any wheat, hard or soft, without sweating; and an 
exhaust to a smooth roller mill is never necessary, except 
to take away the troublesome effects of bad work. Too 
much pressure, badly fitted, or too tight scrapers, or un- 
even setting, are the most usual causes of wasted power. 
To give an instance of over-pressure : 

A roller mill with a certain feed was set too closely, 
that is, after the material was properly ground more pres- 
sure was put upon it. After a few minutes the machine 
began to sweat, and gradually, through some of the ma- 
terial sticking to the roll, the work me higher ; 
another increase of pressure followed, and eventually the 
roll was indicated, showing that 6.19 horse-power was 
being absorbed. The pressure was then reduced, the roll 
cleaned itself, the sweating gradually disappeared, and 
though the material was ground fully as low as before, 
the power required was only 2.87 horse-power, or less 
than one-half. The roller floor has supplied the material 
for most of this paper, principally because the power con- 
sumed on it is so much under the control of the miller. 
All the rest of the machinery of the mill took only 26.49 
horse-power in an 84-sack plant, so that the importance 
of attention to the rollers is self-evident, if power is to be 
saved in a roller mill. 

One of the most striking and instructive facts demon- 
strated during the trials was the paramount importance 
of having all ings sufficiently and continually lubri- 
cated. The mill was fitted throughout with self-acting 
needle lubricators, all of which were in good working 
order. Twice every twelve hours in addition all gearing 
was greased, and all the main bearings oiled by hand, so 
that the mill as a whole was exceptionally well lubri- 
cated. Indications taken of the entire plant, with engine 
and intermediate shafting, while doing 9.65 sacks of flour 
per hour, arid while the oiling was thus carefully attended 
to, showed 90 horse-power. A special oiling of every 
journal by means of ordinary oil-cans followed, and an- 
other set of indications showed that only 83.6 horse- 
power was being absorbed, which was a saving of seven 
percent. This saving, I repeat, was on an already ex- 
ceptionally well-oiled mill. Indications of machines 
wholly dependent for their oiling on the needle lubri- 
cators were taken when the machines had been but a 
short time running after standing for three days. These 
were comp with the indications of the same machines 
after being, or rather while being, thoroughly lubricated 
by hand, the better oiling showing a saving of 21 








per cent. of the horse-power required to drive them. 
Another set of indications showed that machines not 
fitted with automatic lubricators took, on the av 10 
per cent. more horse- power half an hour after oiling than 
was required when the indications were taken during the 
process of oiling. : 

I think I cannot better conclude this paper than by 
giving my earnest advice to every miller to take care that 
his roller plant is not taking too much power. Through- 
out the series of trials the one broad fact was everywhere 
a that the’ amount of power that-was being 
absorbed was a very good indication of the work that was 
being done; indeed, if the power required to drive the 
empty machinery is deducted, it is a really reliable basis 
on which to judge of the system of manufacture, All 
other things being equal, the miller who turns out his 
flour with the least power is doing the best work, and I 
will go further and say that, all other things being equal, 
the miller who takes the greatest power is doing the worst 
work. After the machinery is driven, the whole power 
absorbed is used in the separation of the inside of the 
berry from the outside, and the system that takes least 
power is that which separates it in the gentlest and 
tenderest manner. 
wheat berry is easily reduced to sizes smaller than that of 
the skin which covers it, and with an ordinary medium 
mixture of properly prepared wheat the power required 
to reduce the inside to flour is very small indeed. It is 
the skin, the strawy, woody covering, that is hard to 
grind ; and when once reduced it can never afterwards be 
entirely rejected, and the miller in his endeavours to do 
so wastes more power and further injures his quality by 
re-rolling his granular flour in order to try and get it 
smaller than the branny particles that he had cut up and 
mixed with it. Let him remember that ‘‘ prevention is 
better than cure,” and that the using of excessive power 
not only increases the cost of production, but injures also 
the quality of the flour he manufactures, 





DISTRIBUTION OF HEAT IN THE STEAM 
ENGINE. 


Experiments on the Distribution of Heat in a Stationary 
Steam Engine.* 
By Major Tuomas ENGLISH, R.E., War Office. 


Ir recently became desirable to ascertain the most 
economical method of working some direct-acting high- 
pressure pumping engines, supplied for the late Egyptian 
expedition, and intended for use under the conditions of 
a very hot climate, great scarcity of water, high price of 
fuel, and difficulties of transport almost prohibitory for 
heavy weights. The scope of the trials was originally 
intended to embrace only the coal consumption, and 
whether it was advisable to use a surface-condenser; but 
in carrying them out it became apparent that by some- 
what extending the series, and by providing means for 
measuring the condensed water, some results of more 
general interest might be brought out; and the object of 
this paper is to detail these, and the methods adopted to 
obtain them. 

The engines were constructed by Messrs. Tannett, 
Walker, and Co., Leeds, from their own designs, modified 
in some respects in consultation with the author. Each 
engine consists of a _ of horizontal cylinders, lagged 
but not jacketted, 16 in. in diameter by 18 in. stroke; 
and each cylinder drives a differential pump on the pro- 
longation of the piston rod, with rams 4 in. and 5% in, 
in diameter, working up to 700 lb. pressure per square 
inch. The piston rods, 24 in. in diameter, pass through 
both ends of. the cylinders, and are connected by a crank- 
shaft which has cranks at right angles and a flywheel on 
each end, and is carried on a single framing, to which the 
cylinders are bolted. The strains are sufficiently self- 
contained for enabling the engines to be worked without 
any other foundation than three longitudinal timbers 
bolted together with distance blocks. Both cylinders are 
in one casting, weighing about 33 cwt , and this is the 
heaviest single piece. The slide valves are on the outside, 
and are of the ordinary flat-faced pattern; the steam 

rts measure 10 in. by 1} in., and the exhaust port 10 in. 

y 24in. The outside lap is § in., the inside lap nil, the 
travel 34 in., and the angular advance of the main eccen- 
tric 28 deg. On the back of the main valve work flat 
expansion plates without lap, over ports in the main valve 
which measure 10 in, by 1} in. ; and the travel of the 
expansion plates on the main valve is 3fin. The expan- 
sion eccentric can be clamped to the main eccentric in any 
required position ; and by shifting the expansion eccen- 
tric round the shaft, the cut-off can be varied by hand to 
any point of the stroke, the same relative movement of 
one valve on the other being still preserved by means of a 
system of levers of the author’s design. Beyond this 
es is nothing special in the arrangement of the engines, 
which are well made, and drive the pumps very steadily 
and quietly at 40 revolutions or 120 ft. speed of plunger 
per minute. 

The engine with which the trials were made was set 
up at Woolwich Arsenal in connection with a portable 
surface condenser on wheels, made by Messrs, J. and E. 
Hall, Dartford, for the same surface as the engines. It 
consists of a horizontal wrought-iron barrel, 2 ft, 3} in. in 
diameter and 9 ft. 9 in. long, inclosing 379 brass tubes 
§ in. in diameter ; inside these the steam is condensed on 
a cooling surface of about 604 square feet. The air-pump 
and circulating pump are formed by the two ends of a 
single cylinder bin, in diameter and 14 in, stroke, which 
is fixed horizontally underneath the condenser, and they 
are driven direct by the prolongation of the piston-rod of a 
steam cylinder 10 in. in diameter; this cylinder works 
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on a crank axle connecting with two of the road wheels 
to act as flywheels, the whole machine being blocked up 
for bie oe 

In actual use it was intended to work the pumpin 
engines in pairs, each pair being supplied with steam o 
80 lb. to 90 lb. pressure by a set of twelve multitubular 
boilers on wheels, of 8 horse-power nominal. For 
the trials at Woolwich, however, it was more convenient 
to substitute three multitubular boilers, each of 40 horse- 
pews nominal, made by Messrs. John Fowler and Co., 

s. The barrels of these boilers are 4ft. lin. in dia- 
meter and 9 ft. Gin. long; they have copper fireboxes, 
3ft. 5in. wide by 4 ft. Gin. long, and 5 ft. deep to the bars 
and contain fifty-eight brass tubes, 3in. in diameter and 
10ft. long. The grate area in each boiler is about 15 
square feet, and the heating surface 548 square feet. Two 
of these boilers were used together in the trials, for sup- 
plying steam to one main engine, air-pump engine, and 

eed-pump ; from the domes, which are 2ft. in diameter 

and 3 ft, high, the steam was led through pipes 3in. in 
diameter and i long, into a steam main 6in. in dia- 
meter and 19 ft. long, from which a branch 4in. in dia- 
meter for 684 ft. length and 2hin. in diameter for 9} ft. 
ength led to the engine; the surface of the steam-pipe 
was therefure about 141 square feet. 

A jacket by which the boiler steam could be tially 
dried, or possibly slightly superheated, was fitted on the 
steam branch. It consis’ of a 6-in. pipe inclosing a 
length of 514 ft. or a surface of 54 square feet of the branch ; 
the space between the two pipes could be filled at plea- 
sure with steam supplied from the boiler of a small loco- 
motive, which was kept blowing off at 140lb. pressure. 
The water condensed in the space between the pipes 
passed off by a drain-cock from the lowest point. 

The boilers were lagged with wood and sheet iron, 
except at the sides of the fireboxes ; the steam-pipes were 
clothed throughout their lengths with strips of roofin 
felt. The feed pump is of the Worthington pattern, wit 
four rams 34in. in diameter and 6in. maximum stroke. 

he exhaust pipe from the main engine is 4 in. in dia- 
meter and 8? ft. long, and was arranged either to exhaust 
direct into the air, or to be connected at pleasure with the 
condenser by @ pipe 6in. in diameter and 13}ft. long. 
The air pump and circulating pump were driven at speeds 
varying from 42 to 54 revolutions per minute, and a 
vacuum of from 26in, to 28in. of mercury was readily 
maintained. From 210 to 270 gallons of circulating water 
passed through the condenser per minute, and the rise of 
temperature in the water averaged about 15deg. Fahr. 
The exhaust steamfrom the engine driving the air and 
circulating pumps was condensed in a pipe I4in. in dia- 
meter and 92 ft. long, with a surface of about 36 — 
feet, which was immersed in cold water; the resulting 
condensed water was collected and measured,.and the 
quantity was found to range from 0.09lb. to 0.13lb. 
per revolution. The exhaust from the feed pump was 
similarly condensed in a pipe lin. in diameter and_ 37 ft. 
long, with about 10 square feet of surface; and it was 
found that the weight of steam required to drive the feed 

ump averaged-0.025lb. per pound of feed water pumped. 
The water of condensation from the main engine passed 
from the air pump through a pipe 4in. in diameter and 
544 ft. long, at the end of which it was collected, and was 
transferred to a rectangular measuring tank holdin 
“2 gallons, which when full was emptied into the feed 
tank. 

The total weight of water from the main engines is thus 
obtained during a trial ; and when divided by the number 
of strokes ascertained from a counter it gives the weight 
of water and steam passing through the engine per stroke, 
It was attempted at first to ascertain the ey of 
water used in the non-condensing trials, and also to check 
the quantity condensed in the other trials by measuring 
the total feed water supplied to the boilers during a trial, 
after they had been pumped up to the original level in the 

uge glasses. There proved, however, to be so much 

ifficulty in ascertaining accurately the amount of water 
in the boilers when steam was up, and so many minor dis- 
crepancies appeared in the condensing trials, in reconcil- 
ing the amount thus obtained with the quantity condensed, 
that this method was abandoned. he exhaust steam 
was therefore passed through the condenser for all the 
trials, the air-pump suction pipe being disconnected when 
it was not desired to make use of the vacuum. 

The non-condensing trials were therefore really con- 
densing at atmospheric pressure ; but the indicator dia- 
grams so taken cannot practically be distinguished from 
ordinary non-condensing diagrams, while in the author’s 
opinion the weights of water used are much more accu- 
rately obtained than by measuring the feed water. 

Hartley coal, of about three-quarters the a 
value of best Welsh steam coal, was used throughout the 
trials, The average evaporation was about 7.91b. of 
water per pound of coal; and the rate of combustion 
varied froma about 6.5 1b. to 12.4 lb. per square foot of grate 
per hour. No priming worth notice appeared at any time. 

The series of trials extended altogether over fifty hours’ 
working of the ergine; but out of this total, various 
results, representing in the aggregate twenty-eight hours’ 
working, were rejected on account of doubtful measure- 
ments as to some point or other. The results of the re- 
maining twenty-two hours’ working are believed to be 
accurate, so far as the measurements and indicator dia- 
grams are concerned, and are given without further selec- 
tion. ‘These trials are sixteen in number, in two sets, one 
condensing and one non-condensing, each with and 
without the steam pipe jacketted, and each with a cut-off 
at approximately one-quarter and one-eighth and one- 
sixteenth of the stroke successively, thus making twelve 
different combinations. The remaining four of the 
sixteen trials are repetitions of some one or other of these 
twelve, and were made in order to check the results, and 
to ascertain the probable limits of difference under vary- 
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ing conditions of weather and slightly varying pressures 
and speeds. Indicator ms were taken at frequent 
and tolerably regular intervals with a Richards indicator 
having a spring of 30 lb, to the inch; the spring was 
tested | by the makers at the conclusion of the trials, and 
was found to be correct. Six of the trials lasted two hours 

, and the remaining ten were one hour each. The 
number of indicator diagrams taken in any one trial 
varied from wan to twenty-four ; and it was found that, 
including the shifting of the indicator from either end of 
the cylinder to the other, one di could be taken 
about every five minutes. The calculated mean of the 
measured ordinates in each indicator diagram, at every 
tenth of the stroke including clearance, was taken as the 
basis of calculation for determining the distribution of 
heat. The clearance is 7 per cent. of the volume described 
by the piston ; and the real number of expansions corre- 
sponding with the nominal cut-off at one-fourth and one- 
engin and one-sixteenth of the stroke, averaged 3.4 and 
5.8 and 6.7 respectively. 


Indicator Diarams taken 8% Novr 1886., 
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The method of calculation is based on one described by 
Professor Cotterill.* It consists in ascertaining, from the 
weight of the water used per stroke, and from the pres- 
sure given in the calculated mean diagram at the end of 
the stroke or at any point after the cut-off, the volume 
oceupied by 1 1b. of the working mixture of steam and 
water in the cylinder, excluding the cushion steam. Di- 
viding the volume thus found by the volume which would 
be occupied by 1 1b. of saturated steam at the ‘same pres- 
gure, the quotient will be the proportion of steam in the 
working mixture in the cylinder. 'The number of thermal 
units in this weight of steam can then be ascertained from 
tables of the properties of steam. The number of thermal 
units contained in the water making up the remainder of 
the working mixture can be similarly ascertained from 
tables. The number of thermal units converted into work 
from the commencement up to any point in the stroke will 
be that corresponding with the mean pressure from the 
commencement up to that point of the stroke, multiplied by 
the volume of 1 1b. of the working mixture at that point. 
These three numbers of thermal units being added to- 

ther, and their sum subtr: from the total heat 
in an equal weight of saturated steam at the initial pres- 
sure, the difference will be the amout of heat abstracted 
from the steam by the metal of the cylinder and riston, 
less re-evaporation, and by other sou:ces of loss up to this 
point in the stroke. The amount of heat corresponding 
with the work done in overcoming the back pressure is 
approximately ascertained by pena the average 
back pressure, as determined from the diagram, by the 
volume of 1 lb, of the working mixture at the point of the 
stroke under consideration ; and the amount correspond- 
ing with the effective work is obtained by deducting the 
heat corresponding with the back pressure from the total 
heat converted into work. The amount of heat which 
would be required per pound of steam for performing the 
same work ina perfect engine, working between the same 
limits of temperature, can be readily calculated ; and if 
this is subtracted from the total amount of heat actually 





* See ‘“‘The Steam Engine considered as a Heat En- 
gine,” by James H. Cotterill, 1878, pages 281 and 282. 





received ina pound of initial steam, the difference will 
give the heat wasted from all causes, 

These results are shown graphically in the accompany- 
ing diagrams.” In the indicator diagrams the lengths 
of the average ordinates, measured between the zero line 
and the small circles in the uppercurves and also marked 
in figures, show the pressures taken for calculation ; and 
some of the original indicator diagrams are drawn in, from 
which these average ordinates were obtained. To avoid 
confusion only the two extreme indicator diagrams are 
shown, with a few of the intermediate ones. The abscisse 
represent the volumes, including clearance, from the 
beginning to the end of the stroke. 

n Fig. 2 the total height represents the number of 
thermal units which are contained in 1 lb. of steam at the 
initial pressure, in excess of the number contained in 1 Ib. 
of water at the temperature corresponding with the back 

ssure : this latter being the final state in which it may 

conceived that each 
is recovered after use, and is returned to the boiler. 

The number of thermal units which have been converted 
into effective work at any point in the stroke, being 
plotted as ordinates from the base line, give the lowest 
curved line EE in the diagram, Adding to these the 
number of thermal units corrasponding with the back 
pressure gives the curve T T of total work performed by 
1 Ib. of steam, 

The number of thermal units contained in the weights 
of steam and condensed water respectively, which together 
make up 1lb. of the working mixture, in excess of the 
number of units contained in the same weights of water 
at a temperature corresponding with the back pressure, 
are then successively plotted as ordinates upwards from 
the curve of total work. By joining the summits of 
these ordinates, the two highest lines 8 S and W W on 
the diagram are formed ; and at any point of the stroke 
the remaining height from the uppermost of these lines 


W W, up to the top horizontal line which represents the | be fi 


number of thermal units supplied in one peund of steam, 
will show the amount of heat abstracted by condensation 
on the surfaces of the cylinder and piston, and by other 
sources of loss. This amount is gradually diminished by 
re-evaporation between the cut-off and the end of the 
stroke, the diminution being nearly in proportion to the 
increase of volume. 

The dotted curve P P on the diagram represents the 
amount of heat theoretically necessary, or that which 
would be required per pound of steam in a perfect engine, 
to perform the total work shown by the curve T T; and 
therefore the vertical distance between any point in this 
curve P P, and the top horizontal line representing the 
number of thermal units supplied at the commencement 
of the stroke, will give the heat wasted from all causes, 

The ratio of efficiency, given in figures on each indicator 
diagram, is obtained - dividing the number of thermal 
units corresponding with the effective work by the number 
supplied at the commencement of the stroke. If the steam 
supplied is mixed with water carried {over by priming, 
or condensed in the steam pipes, there will be no altera- 
tion in the curves representing the distribution of heat, so 
far as the author can see; for these depend solely on the 
amount of water mixed with the steam at the end of the 
admission ; and whether this water is derived from con- 
densation during admission, or originally enters the 
cylinder in the liquid state, will not affect the result. If 
priming or condensation in the steam pipes exists in a 
perceptible degree however, the heat supply per pound 
of steam and water passing through the engine will be 
proportionately reduced ; and therefore the loss by con- 
densation during admission will be actually less than 
appears from the diagram. This condensation cannot how- 
ever in any case be less than the subsequent re-evaporation 
during the remainder of the stroke, It appears to the 
author to be impracticable to determine, with any ap- 
proach to accuracy, what the amount of priming or con- 
densation in a steam pipe may be; the ratio of efficiency 
in each case is therefore calculated on the assumption that 
the steam supplied is practically dry. It will seen 
from the diagrams that the effects of jacketting the steam 
pipes are small and variable; and in the author’s opinion 
they do not in any case extend beyond the re-evaporation 
of water condensed in the steam pipes, or possibly a dimi- 
nution of priming. 

The absolute efficiency, or ratio of the effective work 

rformed to the heat supplied, is approximately, but not 
by any meaus exactly, in inverse proportion to the weight 
of water consumed per indicated horse-power per hour; 
the difference depends principally on the varying limits 
of temperature between which the engine is worked, and 
the consequently varying amount of heat supplied per 


pound of steam. 
(To be continued.) 





NOTES FROM THE SOUTH-WEST. 

The Severn Tunnel.—The Great Western Railway Com- 
pany hascommenced this month an improved service of 
trains between South Wales and London. The new 
time table takes increased advantage of the Severn 
Tunnel route, one special fast train each way having 
been put on, in addition to the acceleration and rearrange- 
ment of other trains. 


Cardif.—A recent advance in steam coal has been well 
maintained, the best qualities selling readily at 93, to 
9s, 6d. per ton. Colliery owners and shippers appear to 


* [Weregret that the demands upon our space will not 
permit us to reproduce the whole of the interesting dia- 
grams illustrating Major English’s paper. We, however, 
publish Figs. 1 and 2, showing the mode in which the 
author treats the various indicator diagrams referred to in 
his paper, and also the diagrams of comparative results, 
Figs. 3, 4, and 5.—Eb. E.] 
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consider that a change for the better has at le set in, 
Small steam coal has continued plentiful at 4s, 3d. 4 
ton. House coal has been dull and slightly lower. C) 
man ured iron and steel trades show some improve- 
ment. Prices are firmer and there is some. prospect of 
some rather important works which have been idle being 
restarted. 

A Traction Engine Case.—On Saturday, at Truro, Mr, 
J. Nicholls, manager of the Western Traction Engine 
Company (Limited), St. Just, was charged with three 
breaches of the law for regulating traction engines, at 
Blackwater, on the 23rd of May, to wit—not having 
@ man a reasonable distance in front of the engine; 
foe | too fast; and not rendering assistance to Mr, 
W. . Richards, Trevesome, whose horse became 
restive, and threw itself, doing considerable damage. Mr. 
Richards stated that on the day in question he was driving 
a spirited and high-mettled young horse from his house to 
ruth, and on passing through Blackwater, he saw a 
traction engine about 120 yards from him coming at a rate 
of over five miles an hour, He had not previously met 
any one to warn him. Heimmediately signalled by hold- 
ing up his hand for the driver to stop, but no notice was 
taken. He continued the signalling until when within 
fifteen yards, when his horse reared and threw itself three 
times, getting its hind leg over the shaft. Several persons 
came to his assistance, but the driver (John Harris) and 
the stoker (Alfred Stephens), instead of helping him, per- 
sistently called on him in rough language to move out of 
the way, and even before he was ready re-started the 
engine, which tended to make the horse worse, so that it 
became almost unmanageable. Mr. Borlase contended 
that the persons in chi should have been summoned, 
and not his client. The bench, after a brief consultation, 
decided that all three charges had been proved Lap to the 
hilt. For the man not being a proper distance ahead, and no 
one incharge rendering any assistance, the defendant would 
ned 5/. in each case, with costs, and a fresh summons 
would be issued against the driver for driving too fast. 

Newport Provisional Order Bill.—This Provisional Order 
Bill came before a committee of the House of Commons 
on esday, presided over by the Chairman of Ways 
and Means, There was no opposition to the scheme, and 
the clauses were gone through and passed without amend- 
ment, Mr. Boyce representing the Local Government 
Board. The object of the scheme is to enable the guardians 
to take lands for the purpose of constructing a reservoir 
and works for the supply of water to a portion of their 
district. 

Mevagissey.—At Mevagissey the principal item in con- 
nection with the Jubilee celebration was the laying of the 
foundation stone of a new harbour by the Hon, Mrs, 
Tremayne. Mevagissey is a fishing town of nearly 3000 
inhabitants, situated in a narrow valley on the south coast 
of Cornwall. The harbour has moved on slowly, increas- 
ing its revenue with the growth of the fishing rem; 
until at last a point was reached when it became impossible 
to accommodate more boats. This state of things, of 
course, seriously interfered with the growth of the port, and 
a Bill was obtained in 1866 giving powers to the trustees 
authorising certain works, and to levy double dues on their 
completion. These works were of an extensive character, 
but unfortunately the plans provided an entrance to the 
harbour facing the south-east, which would have seriously 
detracted from their practical services had they been 
carried out. The cost of these works was estimated at 
30,0007., but nothing was ever done under the Bill of 1866. 
Last year a second Bill was obtained for works now com- 
menced. The provisions of this Bill were, generally 
speaking, similar to those of the Act of 1866, only that 
the entrance was placed facing the north-east, thus pro- 
tecting the harbour from the prevailing run of the sea, 
As now determined on, the provision is a south break- 
water 27 ft. wide on the top, with a batter of solid con- 
crete of lin 8 on the outside and 1 in 12 on the inside, 
This breakwater is about 430 ft. long, and is surmounted 
by a parapet 7 ft. 6in. high. To protect the quay from 
the heavy run of the sea against this breakwater, the 
eastern side of the harbour is to be protected by running 
out a groin or narrow breakwater between the Projecting 
rocks from a point on the land under the coastgua 
station, in a southerly direction and bending towards the 
termination of the south breakwater, having an entrance 
of about 150 ft., witha depth of water near the south pier 
of 14ft. The two breakwaters will inclose a tidal area at 
high water of 104 acres. The Public Works Loan Com- 
missioners have granted assistance to the extent of 

f) ° : 

Bristol Wagon Works Company (Limited).—The twenty- 
second ordinary general meeting of this company was held 
on Monday, at the offices, Lawrence Hill, under the pre- 
sidency of Sir J. Weston. The report of the directors 
was taken as read. The chairman moved the adoption 
of the report and statement of accounts, remarking that 
the directors greatly regretted the result of the operations 
of the company during the last year. They, however, felt 
that the diminished profits of the company were not duein 
any degree to any want of vigilance, of efficiency, or of 
economy in the management, but that they were to be 
ascril entirely to the general depression which had 
prevailed, 

Writhlington Collieries—The Writhlington Collieries 
Company has during the past two = been deepening 
the pit at the Writhlington Lower Work, with the view 
of reaching the second series of veins. This operation has 
been carried on at night, and during such portions of the 
day as would not interfere with the poy workin 
of the mine, A few days since, at a depth of about 1 
fathoms from the surface and over 100 fathoms below 
the bottom of the whole shaft, the first vein of the second 
series was cut. The coal obtained is of good quality and 
of fair thickness, 
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RECORD. 
Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
tn each case after the price ; none are mentioned, the 
Specification is not illustrated. 

Where Inventions. are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, ing 
amount of price and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

e advertisement of the pt 0, let ificatio 
ive notice at the Patent Ofice 
‘atent on any of the grounds mentioned in 


STEAM ENGINES. 


186, H. E. Newton, London, (C. C. Worthington, Irving- 
ton, New York, U.S.A.) Improvements in Direct-Acting 
Steam Engines. (Sd. 4 Figs.) January 5, 1886.—The figure 
illustrates the application of the improvements to a single-acting 
pumping engine. The direct-acting engine is provided with com- 
pensating cylinders and pistons 19 which act in opposition to the 
main piston 12 during the first part of the stroke. The compen- 
sating cylinders are d on tr i and oscillate in hear- 
ings in a framework 21. Their pistons are pivotted to the main 
engine piston-rod 13, which also carries the pump piston 14 
working in the pump cylinder B. The compensating pistons and 





a ip specifi MN, 
of opposition to the grant of a 
the Act. 














cylinders 19 operate in the manner described in Patent No, 2342 of 
1884. A valve operating mechanism comprising the slide valve 4, 
the double piston 32, and the cataract cylinder d, which is operated 
by means of levers 38 from the engine piston-rod, permits a variable 
and determinate pause of the piston 12 at the end of the stroke, so 
that the piston and other moving parts are brought to rest gra- 
dually at the end of the stroke, and again started gradually at 
the beginning of the stroke, thus allowing the valves of the pump 
B to come to their seats without shock, and avoiding the great 
strain and wrench to the engine which would otherwise be occa- 
sioned. (Sealed January 11, 1887). 


293. E. Tincknell, New Swindon, Wilts. Improve- 
ments in or Applicable to Steam Engine Valve Gear. 
{lld. 9 Figs.) January 7, 1886.—This invention relates to the 
construction of a ‘‘ valve gear corrector” for giving a variation of 
speed in the movement of the valve at such parts of the stroke as 
is necessary to utilise the supply of steam to the best advantage. 
Fig. 1 shows the “‘ corrector” as spetied to alink motion, and Fig. 2 
its application toa single eccentric. Fig. 3 illustrates the ‘* cor- 
rector’ on a larger scale. The “corrector” consists of a link a 
capable of oscillation in the longitudinal direction of the valve 





rod ¢ in bearings a? fixed to the framing of the engine. Working 
within aslot a! in the link a is a block a3 loosely attached to the 
valve rod ¢, The “corrector” link a is attached to the sliding 
block h of the link motion by means of a link b!, Fig. 1, or else 


directly to the eccentric rod A? as in Fig. 2. This ‘ valve gear 
corrector” gives equal port openings in backward and forward 
gear, as well as in back and front stroke in each gear, at the same 
time retaining equal leads. It can be adjusted to any desired 
range of cut-off. It also gives a full port opening. (Sealed Jan- 
uary 14, 1887). 


689, J. Chapman, Leith, Midlothian, N.B, Im- 
provements in Compound, Triple, and Quadruple 
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Expansion Steam Engines. (8d. 3 Figs.) January 16, 
1886.—The improvements consist in forming a small or ° 

ressure cylinder H on the bottom cover of and within a or 
low-pressure cylinder L. A second or intermediate cylinder is 
formed by a dome ¢ being cast on the upper cover of cylinder L. 
The pistons P, P, P of the three cylinders are combined on one piston 
rod K, The high-pressure and intermediate valves V1, V 2, are of 
the piston type ; the low pressure valve V3 is an ordinary slide 
valve ; and a rod movesall three valves. (Sealed January 14, 1887), 


3846. F. R. Cox, Reading, Berks, Im ts 
in Link Motion for Steam and other Engines. (6d. 2 
Figs.) March 14, 1887.—This invention has for its object to enable 
the valve rod to be operated through the usual link A by means 
of one eccentric H only. Fig. 1 is a plan view showing the im- 
proved link motion, the back steam port being open. Fig. 2 is a 
similar view showing the same when the front steam port is open. 
The valve rod C is connected to a sliding block G moving in the 
slot of the link in the usual manner. The eccentric rod B is 








pivotted at K to the link, and at J to the eccentric H. The link A 
is te at F to a rod D adapted to be reciprocated longi- 
tudinally in the bearings E by suitable lever gear in a direction 
perpendicular to that in which the valve rod C reciprocates. The 
travel of the rod D is equal to the length of the slot of the link A, 
and is preferably so arranged that the rod B swings to an equal 
amount on each side of the centre line of the eccentric H. When 
the sliding block G is in the centre of the link, the rod C receives 
no longitudinal motion. (Accepted April 16, 1887). 


6973. J. Howden, Glasgow, N.B. Improvements in 
Compound Marine Steam es, [ls. ld. 82 Figs.] 
May 25, 1886.—The steam cylinders are arranged tandem fashion 
in pairs. In the case of large quadruple-expansion engines, three 
tandem pairs of cylinders connected to three cranks are employed. 
The three upper cylinders are all of one size, and the three lower 
cylinders all ot one larger size. The middle upper cylinder is the 
first-stage cylinder, and the two others second-stage cylinders. 
The middle lower cylinder is the third-stage cylinder, and the 
two others are fourth-stage cylinders. The valves may be either 
at the side of the engines, or between the tandem pairs. (Ac- 
cepted April 27, 1887). 


8361. H. H,Lake, London. (A. F. Devereux, Cincinnati, 
Ohio, U.S.A.) Improvements R , to Valve ana 
Valve-Gear for Steam Engines. (8d. 5 Figs.) June 24, 1886, 
—This invention relates to direct-acting steam engines. Secured 
to the cylinder A is a steam chest consisting of a central 
exhaust chamber B, and a pair of live steam chambers Cl. The 
latter have openings c, c to admit steam from the steam pipe D, 
and are provided with shells, in which work reciprocating rotary 
inlet valves G, GI. The valve G is 5: trae admit steam 
through the ports I to left-hand side of the piston a, the instant 
the piston completes its stroke, by its spur a! coming into contact 
with the toe-piece 7, thereby one the latter and elevating 
the slotted lever 5 of rocker 4, which raises the crank 3 and swings 
its arm z over in the direction indicated by the arrow (Fig. 1). 
Fig. 2 shows the position of the parts when the arm 2! has been 













































































swung over .to operate the right-hand valve G'. The arms 
Z, Z) actuate a swinging piece X slotted to receive a pin W con- 
nected to the operating rods R of the slotted levers g of the inlet 
valves G, Gl, e point of cut-off in these valves is determined 
by the engine governor, which operates a rocking lever T to elevate 
or depress the valve rods R. The swinging piece X is suspended 
from a pivot at its top end, and by means of the rod H enables the 
engineer to reverse the a instantly without first shutting off 
steam. The inlet valves G, G' are connected by rods K, F to a 
slide valve M, which is bored out in its upper portion as a cylinder 
fitting a ae that is fixed by bolts to the end walls of the 
exhaust chamber B. The movement of the slide valve M controls 
the exhaust passages N, n, and is initiated by the opening rotary 
motion of the appropriate inlet valve G or G', and is completed by 
pee ope: acting against the fixed piston. (Sealed December 17, 
9241. R. Woodhouse, Brighouse, and G. G. Rhodes, 
Bradford, Yorks. Improvements in the Ce 
tion of Steam Engines. (8d. 3 Figs.) July 16, 1886,—This 
invention relates to improvements in horizontal compound steam 
engines of the “‘ Pollitt and Wigzell type,” in which the high and 
together by their end Tesiged 


low- cylinders are 
The Improvements consist in Wving solve of the Corliss typeto 
the r placing its exhaust valves at 


high-pressure cylinder, and in 








such an inclination that they are clear of the foundation plate, 
(Accepted May 18, 1887). 

9284, W. Thompson, London, (fF. A. 7. de Beaw » 
Paris.) Improvements in Steam ines, . 2 
July 16, 1886.—The object of this invention is to avoid loss of heat 
in the working of steam engines. The whole of the exhaust steam 
is returned to the cylinder so as to work again and again without 
condensation or escape of any kind, thus forming a complete 
cycle. The exhaust steam from the engine is conducted into an 
‘equaliser of temperature,” whence it is drawn and delivered by 
a@ pump into an “‘accumulator.” From the latter the exhaust 
steam is drawn by “aspirators” or ‘‘ injectors” into a “ recipient” 
or receiving vessel, whence it is conveyed by a tube back to the 
engine cylinder. (Accepted May 21, 1887). 


3239. G. J. C.D. Skinner, London. Improvements in 
Reciprocating Engines, [lld. 12 Figs.) March 2, 
1887.—According to this invention connecting-rods are dispensed 
with, the piston-rod being directly connected to the crank. The 
figures illustrate the application of this invention to a double- 
acting inverted single-cylinder engine. The oscillating motion of 
the piston-rod C due to the throw of the crank is provided for by 
making the cylinder cover concave so as to be capable of sliding 
backwards and forwards upon a corresponding convex seat a3 
upon the cylinder end, The piston-rod C is flexibly jointed to the 
— B, and piston guides }' are provided for the purpose of 

eeping the piston in a horizontal plane. Each guide has its 
lubricator 0? which feeds into a cavity formed within the piston. 
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In the bottom cylinder flange a? is formed a 
piston-rod throws to and fro. The sliding cylinder cover D acts 
also as the slide valve, and its ports N N and 00 correspond 
with the ports a', a? respectively in the cylinder end a3. Fig. 4 
is a plan of the face of theslide valve D. Packings d are recessed 
into the inner face of the valve, and T guides di! are provided to 
steady the travel of the valve (Fig. 3). E is a ball-and-socket joint 
serving to allow each throw of the piston-rod C to be communi- 
cated to the valve D smoothly and without poring. it. Histhe 
steam chest containing the reversing valve K, which is operated 
by means of a rod, is the main supply, and J the exhaust. 

ie ports in the valve D coincide with ports m, M and M min 
the cylinder end a3 alternately. (Sealed June 10, 1887). 


3705. W. Schmid ° 
of and Ap tus a Mixture of Com- 
and and U' the 
ibuting Power in Factories. 8 Figs.) March 
11, 1887. is used for compressing air first, then or part 


air, and this mixture is used in separate steam engines. In comi- 
pound or receiver engines, the exhaust steam of the high-pressure 
cylinder is used partly for the compression of air in a low-pressure 
cylinder, and 'y for being mixed with the compressed air. 
(Accepted A 28, 1887). . 


ROTARY ENGINES. 


Pp 4 J. Sy London. & Suet, Paris.) 

tary e. . ~~ une 10 
1886. Two circular discs or drums D — D! rotate in seatues with 
each other at their periphery in a double cylinder casing. Two 
toothed wheels equal in size to the drums are mounted on their 
shafts outside the cylinder, and prevent slip. Single blocks a, a, 
for a non-reversing engine (Fig. 1), or le blocks a', a! for are- 
versing engine (Fig. 2), are hinged to the drums D, D! at ¢ near 
the circumference of the lafter, and are capable of moving either 
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inwards 80 as to be flush with thedrums, or outwardsso as to bear 
against the walls of the cylinder, These blocks receive at their 
ends the thrust of the motive fluid when they project beyond the 
drums, and thus act as pistons. Small channels ¢, c, in the faces 
of the drums and on the inside of the cylinder ends or covers form 


communication between the inner part of the blocks and the inlet 
port (Fig. 1), or between the inner part of the blocks and the re- 
spective inlet or outlet poss (Fig. 2). The object of these channels 
¢ is to insure that the blocks shall move out or in at the proper 
time. (Accepted April 16, 1887). 


GAS ENGINES. 


7658, J. R. Nixon, West Hartle Durham. Im- 

ovements in Gas a ha ns Pistons in 

© same Cylinder, [lld. 13 Figs.) June 8, 1886.—This in- 
vention relates to that class of gas engines in which two pistons 
work in one cylinder, and the crank receives an impulse once 
during each revolution. A short link — brasses, is coupled to 
the crank-pin g' of the engine crankshaft c, and is connected at 
its other end by a gudgeon 9? to a ting-r ttached by 
a pin to the front piston e. The gudgeon g? is guided by means 
of two rocking arms g4, oscillating on a pivot passing through the 
sides of the bedplate a. To the crank-pin g' another pair of links 
h, h, are coupled, and supported at their outer ends by swing links 
i, l, vibrating on a gudgeon ?' supported in two brackets fixed 
to the bedplate. The T-shaped outer ends of the links A are pro- 
vided with a slot in which is fitted a sliding block A4. The back 
piston f is connected by the gudgeon f', working through openings 
J? in the sides of the cylinder d, to twoside rods k, k forged solid at 
their other ends with the cross-piece k' which is turned back- 
wards (Fig. 2) and has brasses embracing the pin of the slide 
block h4, As the crank revolves, the two pistons ¢ and f move in 
thecylinder and alternately approach to and recede from each 
other. They are nearest together at the ends of the stroke, and 
furthest apart when the crank-pin is passing the top and bottom 
centres. When the crank-pin is on the forward centre, as 








shownin the figures, the pistons ¢, f are drawn close together, 
while the space between them communicates with the admission 
and exhaust ports nando. Asthe crank moves down the 
motion of the front piston is reduced, and that of the back piston 
is increased (by reason of the varying obliquity of the links), so that 
their distance from each other increases, and the charge of airand 
gas is drawnin. Whenthe crank-pin has reached its bottom centre, 
the pistons are farthest apart, and the admission and exhaust 
ports are covered by the front piston ¢. During the next 
quarter revolution, the motion of the front piston is accelerated, 
while that of the back piston f is retard When the crank- 
= is passing its back centre, the pistons are close together and 
he charge between them is compressed. The charge being 
now ignited, expands and os rn the front piston whose motion is 
accelerated, the back piston being retarded. When the crank 
arrives at the top centre the exhaust port @ is uncovered by the 
front piston whose motion is retarded; while that of the back 
is accelerated, so that the contents of the cylinder d 
are expelled, and the pistons brought again’ into their most proxi- 
mate position when the crank-pin reaches its front centre. The 
distance between the pistons ¢, f may be regulated by shifting 
the ition of the sliding block A4 in its slot- by means of the 
hand nut /4 and the link. The igniting get is actuated by 
means of a link attached to one of the side is k. (Accepted 
April 9, 1887), 

18,727. H.C. Newton, London. (P. Murray, Newark, 
New Jersey, U.S.A.) Improvements in the itruc- 
tion of Gas Engines. [ls. 1d. 31 Figs.) October 26, 1886. 
-—The explosive is forced into the engine cylinder by a 
pump. e engine cylinder is provided with a single exhaust 
opening which is located near the middle of the cylinder and is 
unoovered by the engine piston as it arrives at the end of 
ite stroke in either direction. The inlet port at each end of the 
cylinder is controlled by a valve, and is opened to admit the charge 
to one end of the cylinder just before, or just as, the ine piston 
completes its stroke towards the opposite end of the cylinder, and 
is closed to confine the charge in the cylinder just after the power 





piston commences its return stroke and has covered the exhaust 
opening, thereby allowing the ch to be compressed by the 
return stroke of the piston. The engine cylinder is provided with 
two air ports which are controlled by suitable valves, and are so 
arranged that after the explosion of each charge, and after the 
engine piston has made a of its stroke, a quantity of air is ad- 
mitted to the cylinder behind the piston so as to hasten the com- 

ete combustion of the e and prevent the flame from linger- 
ng in the cylinder long enough to cause a premature explosion 
of the next charge as it is admitted. If the normal of the 
engine be exceeded, the governor operates to reduce the volume 
of the charges forced into the engine cylinder. (Accepted April 27, 


1887). 
BOILERS. 


7120. D. Midgley, Leeds, Yorks. Improvements in 
Parts of Steam Boilers. :. 6 Figs.) May 27, 1886.— 
According to this invention flexibility and additional heating sur- 
face are given to boiler flues and furnaces by the use of inverted 
expansion rings or hoops A of (J section, which are inserted 
between some or all of the adjoining sections of the flue or furnace, 
so that the convex portion of the rings A project towards the axis 
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or interior of the flue or furnace, thereby breaking up the current 
of hot gases and insuring a better combustion. Fig..1 illustrates 
the furnace and part of the flue tube of a Cornish or Lancashire 


Dumbarton, N.B. Improved Combination of Boilers 
for Steamships. [6d. Figs.) March 24, 1887.—According 
to this invention, boilers of the marine type are connected with 
boilers of the locomotive type in such a manner, that the marine 
boilers and condenser may be employed as means for distilling sea 
water to supply the feed water for the locomotive boilers. (Accepted 
April 27, 1887). 
BOILER FURNACES. 


8407. A. Tolhurst and A. Philbey, Gravesend, and 
C. A. Glazbrook, Charlton, Kent. improvements in 
Firegrates and Smoke pparatus for 
Steam Boiler and other Furnaces. [lld. 18 Figs.) 
June 25, 1886,—The improved firegrate is composed of hollow fire- 
bars through which air is supplied by lateral apertures to the fuel 
above. (Accepted May 21, 1887) 


MISCELLANEOUS. 


5598. H. Crookes, London. Improvements relating 
to the of Machinery and other Surfaces 
Mable to be Overheated, and in Paints to be Applied 
to such S' {6d.] April 22, 1886.—Inventor claims for 
indicating the heating of the bearings of machinery or other sur- 
faces which are liable to be overheated, the coating of such sur- 
faces with a paint (composed of the double iodide of mercury and 
copper, with red lead) which, as it becomes heated (above 105 deg. 
Fabr.) changes from its original colour or tint (red) to another 

dark brown), and which returns to its original colour as it cools. 
Sealed June 24, 1887). 


6279. A, W. Harrison, Abergavenny, Monmouth. 
Improvements in Horse (6d. 1 Fig.) May 10 
1886.—Inventor claims; The employment of endless chains and 
pitch wheels in lieu of toothed wheels or gearing in the construc- 
tion of horse or other animal gear. (Accepted May 4, 1887). 


7289. M.Immisch, London. Apparatus for Measur- 
ing Heat. (8d. 1 Fig.) May 31, 1886.—The improved appa- 
ratus for measuring heat consists of a Wheatstone bridge arrange- 
ment in which carbon and metal, forming different arms of the 
bridge, are ex to the suurce of heat, while one of the arms 
is provided with means forintroducing or withdrawing resistance, 
so as to re-establish the balance which has been disturbed by the 
heating effect changing the conductivity of the carbon and metal. 
A pointer serves both to vary the resistance of one of the arms of 
the Wheatstone bridge arrangement, and to indicate the tempe- 
rature on a graduated dial. (Accepted May 25, 1887). 


8221. R. Green, Earlsdon, Warwick. Improve- 
ments in the Manufacture of Driving or Gearing 
Chains suitable for Bicycles, Tricycles, and other 
like Articles, and for Machinery in General. (8d. 7 
Figs.) June 22, 1886,—The improved chain consists of links of 
two different patterns, one being an ordinary solid perforated 
link for the teeth of the wheel to work in, and the other a con- 

ting link stamped out of sheet metal and closed over and 
suitably a, by gag rhe by means of a dovetailed, soldered, or 
other suitable joint. (Accepted Apris 23, 1887). 

9245. T. Norman and H. 8S. Motteram, Sheffield. 
Improvements in Valves. [6d. 3 Figs.) July 16, 1886.— 
The improved valve has an inserted block of rubber or other suit- 
able elastic material projecting from its face, and the valve seat is 
provided with one or more projecting rings of elastic material 
corresponding with the rubber of the valve. (Accepted May 18, 








boiler. In the vertical boiler shown in Fig. 3, only one ring A is | 1887). 


employed. Fig. 2 shows part of a forge or furnace stack boiler 
teary ed with the improved connecting hoops A. (Sealed June 3, 
1887). 


9181. J. G. Galley, Forest Gate, Essex. Im 

ments in Apparatus for Preventing the 

Formation of Incrustation upon the 

Boiler Flues and for Removing such Incrustation if 
. (8d. 5 Figs.) July 14, 1886.—Flues in boilers are cleaned 

and kept free from incrustation by means of scrapers, brushes, or 

equivalent devices caused to move continuously or intermittently 

over the surfaces to be kept clean. (Accepted May 18, 1887). 


11,647. W. Voit, Berlin, and W. D. Hooker, St. Lo’ 
“ ting and Ciroulating Tord 


8. ea 
Water in Multitubular (8d. 7 — Sep- 
tember 14, 1886.—The heater (Fig. 2) consists of double coils D 
enclosed in cylinders C. The water is passed through the coils 
under pressure, and exhaust steam is run through the cylinders in 
a direction o ite to the flow of the water. The multitubular 
boiler (Fig. 1) is provided with a circulation sheet I lying between 
the boiler shell G and the firebox H, and extending over a portion 
of the top of the firebox. The tubes extend through the circu- 
lation sheet on the top of the firebox, the middle portion passing 


Fig.7. Fig.2 


























up through the opening in the circulation sheet. A circular 
be J is placed above the circulation sheet, and is provided with 
nozzles of varying length, which extend down between the circu- 
lation sheet I, and the boiler shell G. The water from the heater 
is introduced through the circular pipe J, and passes out throngh 
the nozzles, down between the boiler shell and the circulation 
sheet I, around the lower edge of the latter, up between the 
circulation sheet and the firebox, over the firebox and out into the 
aged of water surrounding the tubes through the central opening 
in the circulation sheet. (Sealed January 4, 1887 


4423. J.R. Thomson and J. H. Biles, Clydebank, 





9471. J. Sooteergens. West Bromwich, Staffs. An 
Improvement in king Nuts. (8d. 1 fig.) July 21, 
1886 — Inventor claims; Making a nut with several of its screw 
threads having a profile widened at the base to bs used with a bolt 
of usual thread, or a bolt with several of its threads having a profile 
widened at the base, to be used with a nut of usual thread. (Ac- 
cepted May 25, 1887). 

10,386. S.DelaG. Williams, Malvern, Worcester. 
Improved Means for Locking Nuts or Bolts. (8d. 
17 8.) August 13, 1886.—Inventor claims : As means for lock- 
ing a nut on a bolt, applying to the sides of the nut, after it is 
uniformly threaded, the pressure or blow of a punch or tool so as 
slightly to deform of the screwed hole of the nut, causing that 
= Lt ns the bolt on which the nut is screwed. (Accepted May 

’ ). 


UNITED STATES PATENTS AND PATENT PRACTICE, 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of — law cases in the United States, few A be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. Y 





New York Harsour.—Preparations are being made for 
dredging 1.00) 000 cubic yards from the main ship channel 
in New York Harbour, on a Government appropriation. 
One of the plans proposed makes use of caissons filled 
with water ballast and submerged asa stand fora powerful 
centrifugal —"t, pump with which to scrape the 
bottom to and fro, No tender for the work has at present 

m accepted. 


SPANISH IRON MINERALS.—The quantity of iron minerals 
exported from Bilbao last year was 3,160,047 tons, as 
compared with 3,295,982 tons in 1885, 3,155,432 tons in 

884, 3,378,224 tons in 1883, and 3,692,542 tons in 1882. 
The value of these exports was as follows year by year :— 
1886, 1,817,027/.; 1885, 1,957,589/.; 1884, 1,972,145/.; 1883, 
2,028,9400.; 1882, 2,954,034/. Of the 3,160,047 tons of iron 
minerals exported from Bilboa last year 2,151,137 tons 
went to Great Britain, 534,687 tons to the Low Countries, 
98,442 tons to ium, 1341 tons to Germany, 332,103 
tons te France, and 42,337 tons to the United States. 


QUEENSLAND HaRBouRS AND Rivers.—The Queensland 
engineer-in-chief for harbours and rivers having returned 
to the colony from Great Britain, several matters in 
suspense have been receiving his attention. The Platypus 
steam-hopper dredge has resumed her work at the mouth 
of Ross k, Townsville, The bar at the Burnett was 
recently silted up by a heavy flood and severe storm, and 
the dredge Maryborough is to be sent from Stewart 
Island Flats shortly, to cut a new channel. Works in 
the Fitzroy and the Brisbane were, at the last reports, 

eding satisfactorily. During his visit to Great 

ritain, Mr, Nisbet examined all the latest dredges, and 

especially the smaller kinds, but he met with scarcely 
anything superior to those y in use in Queensland. 
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MINING MACHINERY AT THE NEWCASTLE EXHIBITION. 
CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 
(For Description, see Page 70.) 





HORIZONTAL PUMPING ENGINE FOR COLLIERIES. 





THE ELSWICK WORKS. 

THE importance of the great Elswick Works is 
universally known, and the fact is just now being 
strikingly emphasised by the collection of ordnance 
attracting so much attention at the Newcastle 
Exhibition. 

This magnificent establishment, on which the 
country has so largely to depend for its supply of war 
material, is situated on the banks of the Tyne, about 
one mile outside the western boundary of the city 
of Newcastle, and possesses a river frontage of 








SINGLE-CYLINDER HAULING ENGINE, 


over one mile in extent, In the various depart- 
ments of these werks about 13,000 hands are 
employed, or some 500 more than at present en- 
gaged in the Woolwich Arsenal. 

That a country should have sources of supply 
in addition to its State factories, dockyards, and 
arsenals, was proved by the position of France 
prior to the Franco-German war, when she was 
entirely dependent upon her Government arsenal 
and factories, Since the bitter experiences of 
that time we find that France and other leading 


Continental powers vigorously encourage private 
industries relating to the manufacture of arms and 
munitions of war, which in case of need may be called 
upon to support their Government’s requirements. 
Ina half-hearted mode, and to a limited extent, 
the same policy is pursued here, and it is at least 
satisfactory to consider the vast resources of the 
Armstrong establishment, a satisfaction somewhat 
tempered with regret at the knowledge that the 





works occupy a situation peculiarly open to attack. 
\It is true that there exists a third and inland arsenal 
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in the Whitworth Works, near Manchester, where 
the largest guns can be forged, turned, and 
finished with great despatch. 

The Elswick Works, originated by Lord Arm- 
strong (until the last few weeks better known as 
Sir William G. Armstrong) in about 1847, have 
now produced nearly 10,000 guns of various sizes, 
ranging from a 7-pounder mountain mule gun, 
orlthe Gatling rapid firing weapon, to the colossal 
110-ton breechloader, which hurls a shot weighing 
1800 lb., propelled with the enormous charge of 
1000 Ib. of powder. In the carriage departments, 
pase ning metal mountings are made for the 

eaviest guns yet constructed, as well as the 
smallest fittings for the lightest calibres. Shot, 
shell, fuzes, ammunition cases, and various other 
requirements of modern warfare, may be seen in 
course of construction at these gigantic works. In 
an early issue we shall illustrate and describe some 
of the principal types of guns manufactured by the 
Armstrong firm, and at present on view at the New- 
castle Exhibition. 

On page 64 we give a plan of the Elswick 
Works and on soemg | Yard at Low-Walker-on- 
Tyne. The references beneath the engravings in- 
dicate the positions of the various shops and de- 
partments, The Elswick factory was founded about 
forty years ago for working the Armstrong patents 
for hydraulic cranes, pumps, and other machinery, 
but the ordnance factory was not established until 
some ten years later, when the original Armstrong 
rifled gun, produced in 1854, had achieved some 
fame, after the Crimean War. In 1858 the first 
Armstrong rifled gun was manufactured at Elswick 
—the vertical breech block was then used—and 
about 1867 the French interrupted breech screw- 
thread system, working axially with the barrel, 
was applied to the Armstrong gun; whilst in 
1877 the system was remodelled and brought 
into the form of which such admirable types are 
shown at Newcastle. Although so much energy, 
originality, and skill have been shown at Elswick 
in connection with the construction of ordnance 
and war material, the practical application of hy- 
draulic power for civil and military purposes was 
the first cause for the establishment of the works. 

Apropos of the use of hydraulic power, which, 
in its development has kept pace, at Elswick, with 
the science of gunmaking, the Duke of Cambridge 
remarked at the inaugural ceremony of the New- 
castle Exhibition : ‘‘ When we see that a 110-ton 
gun can now be worked with such facility I think it 
does honour to the inventor’s intellect and credit 
to the country that has given him birth.” 

It was about 1863 that these works began to 
show signs of marked development, and afterwards 
blast furnaces were erected, whilst the steel works 
and shipbuilding yard ure amongst the latest addi- 
tions, and mark the time when anamalgamation took 
place with the firm of Charles Mitchell and Co., the 
old-established shipbuilders of Low-Walker-on-Tyne. 
The present firm of Lord Armstrong, Mitchell, and 
Co. have recently still further extended their 
operations to marine engineering, so that shortly 
they will be in a position to construct and engine 
thips of war of the largest class, and to equip them 
with complete armaments. At present the ord- 
nance department is under the direction of Captain 
Noble, 0.B, ; the steel works are in the charge of 
Colonel Dyer, late of Sir Joseph Whitworth and 
Co’s., and the hydraulic machinery departments 
are managed by Messrs. Westmacott and Rendel, 


The blast furnaces are erected to the east of the 
ordnance shops, and in them red hematite ore, to 
be used for producing the pig iron for conversion 
into Bessemer steel, is reduced, but for finer quali- 
ties or open-hearth steel, Swedish iron is solely 
cmp Near the furnaces are the steel works— 
the positions of the various departments are clearly 
shown on the plan—extending from the railway 
towards the river bank, and occupying an area of 
about eight acres. The steel used for gunmaking 
is Siemens-Martin. The hearths are charged with 
Swedish pig and best scrap, and subsequently iron 
ore (rich oxide) and spiegeleisen or ferro-manganese 
is introduced in the ordinary manner, the hearths 
being heated by gassupplied by series of ovens. 
When the conversion is completed, the molten 
metal is run out into travelling ladles which 
convey it to the moulds, where it is cast into 
ingots to suit the purposes to which they are to be 
applied. The ingots for gun-barrels are then 
forged under steam hammers or in a colossal hy- 
draulic press capable of exerting a squeezing force 





of about 3000 tons. The plant is capable of cast- 
ing and forging ingots up to about 80 tons in 
weight, and to some 40 ft. in one length, suitable 
for the barrel ingot of a 110-ton gun. 

A pair of hydraulic engines of about 2000 horse- 
power are employed to operate this huge press, 
which can handle an ingot of steel up to about 
50 in. in diameter. This.machine is served by two 
huge hydraulic cranes for holding and transporting 
the ingots, whilst a series of heating furnaces form 
another part of the plant. The steel ingots having 
been forged, as described, to eliminate impurities 
and secure bemegonelty, are turned to suitable dia- 
meters and are then bored. The gun-barrels thus 
formed are strengthened by a series of hoops 
of forged steel, which are shrunk into position 
upon the internal tubes, the number of such rings 
employed being increased towards the breech of 
the guns. The powder chambers of some guns 
(e.g., the 6in., 8in., and 10in. calibres) are some- 
times coiled with wire of rectangular section so as 
to produce a lighter type of ordnance. A 110-ton 
gun (16.2in. bore) would have about five series of 
orged steel hoops shrunk over the A tube behind 
the trunnion ; the barrel being commonly composed 
of two pieces, the breech and muzzle portions. 

The foundry is fitted with numerous overhead 
travelling cranes capable of lifting from 5 to 40 
tons each, but which may be used to act in combi- 
nation when it is required to lift extreme weights. 

The ordnance shops are of a very extensive nature, 
and furnish daily employment for about 6000 hands ; 
they are divided into several departments—pattern 
shops, foundry, smithy, machine shop, shrinking 
pits, steam hammer shops, gun carriage and finish- 
ing departments, projectile and fuze factory, &. A 
vast quantity of ponderous and costly plant is to be 
seen in these shops, some of the processes of manu- 
facture being carried on almost automatically. 
Hydraulic power is largely used throughout the 
entire works, which are connected together by a 
system of railways upon which the materials and 
manufactured objects are conveyed from one de- 

artment to another. Lines to the shipyard and 

jetties form other complements of the system which 
is connected with the Newcastle and Carlisle Rail- 
way. A continuous quay is also built for about two- 
thirds of the river frontage, and by this great faci- 
lities for water transportation have been achieved. 
The condition of the river at Elswick has been 
so much improved that now a depth of 26 ft. of 
water is maintained at low tide alongside the jetties. 
All the steel castings used in the manufacture of 
the guns are submitted to severe chemical and 
mechanical tests, and for this a special laboratory 
is provided. The forged barrel ingots, after being 
transferred to the ordnance shops, are, as 
stated, rough-turned and bored, the latter opera- 
tion being a slow but automatic one. After tem- 
pering and annealing they are fine-turned and 
finished. The finished barrels are then placed in 
the shrinking pits in a proper position to receive 
their'respective strengthening hoops, which have to 
be shrunk upon them. Each hoop is previously bored 
and turned like the barrels, and with great accuracy. 
These are made slightly smaller than the tubes 
they have to embrace, so that upon being heated 
they expand sufficiently to be slipped over the bar- 
rels, and when cold contract so as to exert consi- 
derable strain. After this stage of construction 
the gun-tubes are rebored and rifled, a delicate 
operation, which takes much time and care. Fi- 
nally the powder chambers are finished off and the 
breech mechanism is fitted to the guns. 

Owing to the conservatism or ineptitude of our 
ordnance authorities, breechloading guns were in- 
troduced upon the Continent by Broadwell, copied 
by Krupp, many years before they were accepted in 
this country. In 1877 the Elswick firm produced a 
type of breechloading gun so excellent in its pro- 
portions and arrangements that it tardily became 
recognised and accepted by our authorities as the 
pattern for modern artillery. 

In a comparatively recent address, Lord Arm- 
strong referred to this Elswick production as 
follows: ‘‘We are now told ‘by our critics that 
English guns have steadily dropped behind those of 
foreign countries ; but I point to the production of 
this gun in 1877—perhaps the most important step 
since the introduction of rifled ordnance—as a 
proof of our superiority at that time, and I con- 
fidently assert that this superiority has been main- 
tained. Elswick has produced the most powerful 
artillery in the world ; and if the number of acci- 
dents with guns of Elswick patterns be taken in 


bait 





relation to the numbers made, the proportion is 
exceedi y All that has since been 
done at Woolwich in breechloading construction 
and high-velocity guns, dates from 1877, and is 
based upon the guns supplied by us.” 

In a later article we shall have occasion to refer 
to the Vavasseur self-acting recoil carriage, another 
important invention held by the Elswick firm. 

Shot and shell of all descriptions are now largely 
manufactured at these works, from the heaviest 
projectiles for the 110-ton guns, to cartridges for 
the Hotchkiss.machine gun, some 2000 of the 
latter having been turned out daily by this firm on 
some occasions. 

The Elswick Shipbuilding Yard is arranged in 
two departments, viz., the plate shop and the 
building and launching berths, the latter being 
capable of accommodating the largest class of war 
. Several large cruisers have recently been 

it by this firm, some of which are sitill 
lying in the river; but the most important work 
et done at this establishment is that of H.M.S. 
ictoria, one of the largest ironclads in the Navy. 
The oe of this ship is 340ft., her breadth 
70 ft., draught 26 ft. 9in., displacement 10,500 
tons, and 12,000 horse-power. She is protected by 
18in. of armour-plate, and will be armed with two 
110-ton guns and twelve 6-in. guns, &c. Amongst 
other vessels which have been constructed at this 
yard the names of the Panther, Leopard, Dogola, 
Chih Yuan, Rattler, Wasp, &c., will be remem- 
bered by many, and beautiful models of these are 
now being shown by the firm at the Newcastle 
Exhibition. The Elswick Shipbuilding Yard oc- 
cupies an area of some sixteen acres, with a river 
frontage of about 2000ft. The Walker Ship- 
building Yard is more especially used for the con- 
struction of mercantile vessels. 
(To be continued.) 





THE AGRICULTURAL ENGINE TRIALS 
AT NEWCASTLE. 

As noticed by us briefly last week, the Royal 
Agricultural Society’s competitive trials of engines 
was commenced at Newcastle on Tuesday, the 5th 
inst., and they were brought to a conclusion as far 
as the actual running of the engines was concerned 
on Monday last, ‘the 11th inst., they thus occupy- 
ing six working days. That the trials were of high 
scientific interest and much practical value the 
results which we are about to record will we think 
show most clearly. 

It will be remembered that the Royal Agricul- 


tural Society this year offered prizes for two diffe- 
rent classes of engine, namely, a prize of 200I. for 
y | the best compound, and one of 100/. for the best 


non-compound engine, the nominal power in each 
case not exceeding 8 horse-power. No distinctions 
were drawn between traction engines or agricultural 
locomotives and ordinary portables, and no restric- 
tions were placed upon the steam pressure used or 
upon the speed at which the engines might be run. 
It will be seen at'once that these conditions placed 
the competitors in a vastly different position to 
that which they occupied in previous trials carried 
out under the auspices of the Royal Agricultural 
Society, and under these circumstances a really 
proper comparison. of the results obtained during 
the past week at Newcastle and those realised at 
Cardiff in 1872 and Wolverhampton in 1871 is by 
no means a simple matter. At Cardiff it will be 
remembered, 80 lb. pressure was the highest 
allowed to the competitors, while at Wolver- 
hampton the traction engines had to pass through 
severe trials on the road and in the fields, and were 
thus seriously handicapped for their brake competi- 
tion. In dealing with the data obtained at New- 
castle these facts must of course be borne in mind. 

We have already fully explained our reasons* 
for considering that it was a mistake on the 
part of the Royal Agricultural Society to mix 
up ordinary portable and traction engines and 
to test the latter on the brake without also 
subjecting them to trials on the road, and it 
is quite unnecessary that we should in enter 
into a discussion of this matter here. It is more 
pleasant to be able to record that, whatever differ- 
ences of opinion may exist as to the principle on 
which the conditions of the competition were ar- 
ranged, there can be none whatever as to the ability 
and impartiality with which the trials were con- 
ducted. The judges for the engines were Mr. 





* See ENGINEERING, vol, xliii., page 399, 
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D. Pidgeon, of London, the Hon. Charles A. 
Parsons, of Ryton-on-Tyne, and Mr. Henry 
Yates, of Grantham, with Mr. William Ander- 
son, the consulting engineer to the Society, 
and Sir Frederick J. Bramwell, holding posi- 
tions which may perhaps be best described as 
engineering assessors.* The management of the 
brakes and indicators, the weighing out of coal and 
oil, the measurement of water used, &c., were 
carried out by a staff of engineers connected with 
Mr. Anderson’s firm, under the direction of Mr. 
F.§8. Courtney, whose long experience in these trials 
is well known to former competitors. In addition, 
Mr. J. E. Stead took samples of the products 
of combustion from every engine and subjected 
them to analysis, using for that purpose the very 
simple but beautifully worked out system of appa- 
ratus which he has devised, and of which some par- 
ticulars were given by him in a paper read before 
the Iron and Steel Institute in 1884. Of this we 
hope in an early issue to publish a complete account, 
Throughout the whole of the experiments nothing 
could exceed the care and attention devoted to the 
matter in hand by the whole of the officials, 
whose unfailing courtesy in affording information 
we are glad to have an opportunity of acknowledg- 
ing. Few but those who have ‘‘ gone through the 
mill” have any idea of the amount of real hard work 
involved in carrying out trials of this kind. At 
Newcastle, from early in the morning until late at 
night, the engineers and judges stuck manfully to 
their duties—duties which although honourable 
were certainly most onerous—and we think that 
the competitors and the Society are alike to be con- 
gratulated on the manner in which their interests 
have been considered. 

The mode adopted at Newcastle for ascertaining 
the fuel consumption of the engines during the 
trials on the brake differed in some details from 
that employed during previous competitions. On 
former occasions it has been the custom to weigh 
out to each competitor 14 lb. of coal for each brake 
horse-power which his engine was declared to 
develop during trial, and to allow the engine to run 
until this coal was exhausted and speed ceased to 
be maintained. At Newcastle, on the other hard, 
each engine was run on the brake for four hours, all 
coal required being supplied and carefully weighed, 
while at the end of this period all coal not used 
was taken back and duly allowed for, the engine 
continuing to run until it ceased to maintain the 
declared speed, when it was stopped ‘and the revolu- 
tions of the brake noted. The official regulations 
as to the conduct of the trials were as follows : 

June 4, 1887. 
R.A.S.E,—NewcasTLE MEETING. 
Regulations to be Observed in Testing Portable Engines. 


1. Each engine shall be measured, weighed, and de- 
— in accordance with the tabulated form sent here- 
with. 

2. Each exhibitor shall declare the steam pressure, the 
revolutions per minute, and the brake horse-power, at 
which he wishes his engine to be tried. The brake will 
be driven direct from the crankshaft by means of a short 
connecting shaft and universal joints. A coupling to ke 
on to the crankshaft of the engine will be sent to eac 
exhibitor. 

3. Preliminary Run.—Steam will be got up in each 
engine, and it will be set to work on the brake at the 
declared speed and power, and will be Le running until 
with the regulator and governor valve full open, the s 
and pressure of steam in todecline. The time occu- 
pied in raising steam and in getting ready for the trial 
run, together with the revolutions made, the fuel (in- 
— 8 lb. of wood) and the stores consumed, will be 
noted. 

4. Assoon as the speed has shown a tendency to fall, 
the engine will be stopped ; ne | coal remaining on the 
bars, and the ashes, will be raked out ; one pound of wood 
will be served out to rekindle the fire, and a weighed 
supply of coal will be issued, after which the trial run 
will begin. The duration of each trial will be four hours, 
or as near theretoas can be arranged. During the trial 
run there will be noted, the steam pressure, the tempera- 
ture, and the quantity of the feed water, and that of the 
water discharged by pet-cocks and jacket drains, and the 
level of the water in the boiler before starting and shortly 
after starting. At the end of four hours the surely of 
fuel will be stopped, the unused supply will be weighed 
back, and the trial will be continued till the regulator 
and throttle valve pen, § full open, the speed shows a ten- 
dency to decline. The height of the water in the boiler 
throughout the trial must be kept as constant as possible, 
and at the termination should be left at the level at which 
it was when the trial commenced ; any slight unavoidable 
difference will, however, be noted. To assist in observing 
the speed a speed indicator will be attached to each brake, 


*In our last issue the names of Sir F. J. Bramwell and 
Mr. W. Anderson were given as the judges. This was an 





—_ the position of these gentlemen being that explained 
above, 








and attention must be paid to keeping the engine as 
nearly as possible to the uniform speed of revolutions 
declared. 

5. When the trial run is over, coal will again be served 
out, and the engine will be kept working under the same 
conditions as those which prevailed during the trial run, 
in order to allow of experiments for determining the tem- 
eager and the pressure of the furnace and the smoke- 

x being made, of the gases being collected for analysis, 
of indicator diagrams being taken, of the supply of air 
being measured, of the governor efficiency being tested, 
and of any other experiments or tests being mo which 
the stewards or judges may deem to be advisable as 
throwing light on the particular engine under experiment, 
or upon the general question of steam motors. 

The oil cans in use by each exhibitor will be ee 
and a weighed quantity of oil supplied by the exhibitor, 
the nature and price of which will be noted, will be served 
out. At the end of the run the oil remaining will be 
wales back, in order that the consumption may be accu- 
rately ascertained. A similar course will be pursued with 
the tallow. 

7. Each exhibitor is to provide a driver for his engine, 
and during the four hours’ trial run, no son other t' 
this driver is to assist in the working of the engine. 


The regulations above quoted were all adhered 
to, except that instead of 1 lb. of wood being served 
out tc rekindle the fire after the preliminary run, 
14 lb. were allowed. The provision made under 
paragraph 5 of the regulations that an independent 
run at the same brake load should be made for the 
purpose of taking indicator diagrams, &c., was, we 
think, a very wise one, as it left the driver undis- 
turbed during his trial for economy, and enabled 
the indicator diagrams to be taken at leisure, more- 
over permitting stops to be made if required to 
adjust indicator tackle, &c. 

The observations made during the trials were 
exceedingly complete and include results of much 
value. The analyses of the products of combustion, 
carried out by Mr. Stead, especially, promise to be 
of particular interest, and to afford data having an 
important bearing on the question of the relative 
efficiencies of the various stokers. Of course these 
data and also the numerous observations necessary 
to ascertain the corrections of general results due 
to differences of water level in boilers, variations of 
feed temperature, allowances for increase of appa- 
rent feed-water consumption due to condensation 
in feed-heaters, drainage from steam jackets, &c., 
will require considerable time to digest and ar- 
range, and hence some little delay must occur 
before the official detailed report can appear. For 
the same reason, it is of course impossible that we 
should, on the present occasion, give full particulars 
of the data obtained. We, however, give, in 
Table No. II., on page 67, such particulars of 
the fuel consumption of the engines tried at New- 
castle as will enable their relative economy to be 
clearly seen. We also give in the same Table the 
amounts of water supplied to the various engines 
during the trials. We have italicised the word 
‘*supplied,” because it by no means follows that 
this quantity is synonymous with the quantity used. 
In all the engines with steam-jacketted cylinders 
the water produced by the condensation of steam 
in the jackets drained down into the boiler direct, 
and it was impossible to measure its amount. In 
some engines also, fitted with arrangements for heat- 
ing the feed by exhaust steam, the steam condensed 
in the process is drained into the feed tank in such 
a way as not to be conveniently measurable. Of 
course the weight of steam actually used by each 
engine consisted of the weight of fresh feed-water 
supplied, plus the weight condensed in the jackets 
and plus condensation in feed-heater, the total 
being in many cases a quantity which it will be very 
difficult to ascertain with even approximate accu- 
racy. The engineers and judges at Newcastle have, 
however, been careful to collate all possible data, 
and in some cases these may enable them to arrive at 
a fairly close estimate of the actual water consump- 
tion per horse-power, but the analysis of these data 
is a matter which will occupy considerable time and 
at present the figures are not available. This ex- 
planation will enable the figures given in our Table 
to be taken at their proper value. One of the 
judges, Mr. Pidgeon, will, we believe, act as re- 
porter on the competitive engines generally, and 
from his hands and those of Mr. Anderson there is 
certain to result a report of very great technical 
value, and to the publication of aan we look for- 
ward with much interest. Pending the issue of 
this report the facts we now lay before our readers 


-will enable a fair idea to be formed of the results of 


the Newcastle competition. 
In Table No. I., on page 66, we summarise the chief 
dimensions of the various engines which competed 





at Newcastle, while, as already stated, we give in 
Table No. II. the leading results obtained. In both 
these Tables the engines are, for convenience of 
reference,* arranged in order of their economy in 
fuel. In describing the peculiarities of the several 
engines verbally, however, it will be more con- 
venient to take them in the order in which they 
were tried, as by doing so we shall be the better 
able to place before our readers an account of the 
chief incidents by which the competition was marked, 
The general arrangements for testing the engines 
were as follows : The testing shed, which had been 
erected on a plot of ground partitioned off from one 
side of the stock-yard, was traversed from end to 
end along one side by a line of rails, on which 
could be run two trucks, each carrying a friction © 
brake, these brakes being the same as were used in 
autho g competitions under the Royal Agricultural 
iety. Parallel to the line of rails just men- 


han | tioned there was provided at each end of the shed a 


timber platform on which an engine under test 
could stand. Thus two engines could be placed 
under trial simultaneously, each being coupled up 
to its own brake. The coupling up of each engine 
to its brake was effected by a short length 
intermediate shafting, this connecting a universal 
joint at the end of the crankshaft with a corres- 
ponding joint at the end of the brakeshaft. 

As is stated in the regulations for the trials yuoted 
above, each engine was really subjected to three 
trials, namely, first, a preliminary run, during 
which the time for raising steam was ascertained 
and steps taken to insure that the connections to 
the brake, &c., were all in order; second, the trial 
for economy on the brake; and third, the supple- 
men run during which the indicator diagrams 
were taken and other experiments made. On the 
present occasion we have to deal with the second 
series of trials only, the preliminary trials givin 
results of minor importance, while the data obtain 
during the third or supplementary series are, as we 
have said, not yet available. 

In all previous engine competitions carried out 
by the Royal Agricultural Society the coal used 
has been Llangenech, the product of a small 
colliery in South Wales noted for the uniform 
quality of ita output. ‘This colliery being, how- 
ever, now closed, it was necessary to select another 
coal, and at Newcastle picked coal from Powell 
Duffryn was used, and very excellent coal it was, 
its calorific value being probably greater than that of 
the Llangenech coal provided on previous occasions. 

As we have already stated, the trials commenced 
on the morning of Tuesday, the 5th inst., the first 
engines got into position being one by the Alnwick 
Foundry and Engineering Company, of Alnwick, 
and a non-compound engine by Messrs. Davey, 
Paxman, and Co., of Colchester. The latter, how- 
ever, was only coupled up to its brake and given a 
short preliminary run on the 5th inst., the first 
real trial being made with the Alnwick engine, 
which we will now proceed to describe. 

Non-Compound Portable by the Aluwick Foundry 
and Engineering Company, Alnwick.—The engine 
entered for trial by this firm was the ‘“*No. 1” 
of its builders. It is of a very plain pattern 
without any of the refinements which have become 
essential to success in a competition of this 
kind, and hence it is not to be wondered at that 
as shown by our Table No. II., it took a very 
low position as regards fuel economy in the trials 
on the brake. The cylinder is not steam jacketted, 
and is fitted with a single slide valve, this, however, 
being of the Trick pattern, and proportioned to 
cut off at two-fifths of the stroke. The firebox 
casing is not lagged, and the engine has no 
feed-heater, it not being provided with a feed 
pump, but being fed by a Holden and Brooke’s 
injector. The governor is of the ordinary cross- 
armed type, and acts upon a throttle valve. A 
special detail is the mode adopted for fastening 
the — this being bolted to a pair of angle-irons ' 
which are in their turn rivetted to the boiler, the 
object being to avoid the use of cylinder fixing 
bolts passing through the boiler shell. The cross- 
head guide is cf the slipper pattern, with large 
wearing surfaces. During the brake trial of this 
engine the steam pressure was kept fairly constant, 
but there were material fluctuations in speed, as 





* For the benefit of those of our readers who may care 
to compare the Newcastle results with those obtained at 
Wolverhampton and Cardiff, we may mention that details 
of these former trials will be found in Encingzrine, 
a pages 3 and 19, and vol. xiv., page 35, respeg- 
tively. 
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EXHIBITS AT THE ROYAL AGRICULTURAL SOCIETY’S SHOW, NEWCASTLE-UPON-TYNE 
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12-HP, COMPOUND PORTABLE ENGINE, CONSTRUCTED BY MESSRS, RANSOMES, SIMS, AND JEFFERIES, ENGINEERS, IPSWICH. 


(For Description, see Page 75.) 
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4-HP. HORIZONTAL ENGINE, CONSTRUCTED BY MESSRS, RANSOMES, SIMS, AND JEFFERIES, ENGINEERS, IPSWICH. 


indicated by the tachometer connected with the 
brakeshaft. The chief dimensions of the engine 
are given in Table No. I., and the results of the 
trial are duly recorded in Table No. II., but in con- 
sidering them it should be borne in mind that at 
Newcastle the makers of this engine made their 
appearance on the Royal Agricultural Society’s 
trials for the first time, and that the manner in 
which the stoking, &c., was conducted showed that 
they had undoubtedly much to learn concerning 
the management of engines during such competi- 
tions, After the main trial on the brake, the 





engine made a supplementary run for the purpose 
of being indicated and for testing by means of the 
anemometer the quantity of air admitted to the 
ashpan. To enable this latter experiment to be 
carried out, the ashpan damper was placed fully 
open, and the aperture closed by a wooden frame 
fitted with a couple of slides, by drawing back 
which air could-be admitted. These two slides 
were set open to'the same amount, and to one of 
the openings thus formed the anemometer—an in- 
strument of Cassella’s make—was applied. Of course 
while this trial was going on the ashes could not 





be drawn, and as a result in this particular case the 
firebars were burnt, and the fire falling into the 
ashpan put an end to the experiment. 

Non-Compownd Engine by Messrs. Davey, Paa- 
man, and Co., Colchester.—This engine was the first 
tried on the morning of Wednesday, the 6th inst., 
and during the experiment it was driven by Mr. 
Paxman, whose exceptional skill as a stoker has. 
been established at previous competitions. The 
engine itself is a capital piece of work and its 
details have evidently been very carefully con- 
sidered. - For its chief dimensions we refer our 
readers to Table No. I. on the next page. The engine, 
which is of the portable type without self-moving 
gear, has its cylinder well steam -jacketted over 
both barrel and covers, the jackets draining back 
into the boiler. The distribution of the steam is 
effected by an ordinary slide valve with an expan- 
sion slide at the back, this valve deriving its 
motion from a link which is under the control of 
the governor. The link just mentioned has its 
ends coupled to two eccentrics giving the motion 
for late and early cut-offs (in fact complete suppres- 
sion) respectively, and thus the position of the link 
controls the action of the cut-off valve. The 
governor is of the high-speed type—loaded partly by 
weight and partly by spring—which Mr. Paxman 
has used for some time past, and it is adjustable for 
speed without moreine the engine. The control 
given by it is excellent. 

In the boiler of the engine the only notable 
feature is the fitting of the firebox with eight 
Paxman water tubes, these tubes springing from 
the sides of the firebox a short distance above the 
grate and curving upwards to the crown, their 
upper openings being fitted with deflectors to pre- 
vent the stream of water through them from being 
thrown up into the steam space. It may be re- 
siomaiered, that the firebox of the portable engine, 


with which Messrs. Davey, Paxman, and Co. com- 
peted at Cardiff, was similarly fitted with water 
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TABLE No. II.—RESULTS OF BRAKE TRIALS. 
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creditable one, its coal consumption being 3.32 Ib. 
per brake horse-power per hour. This result is 
especially interesting as showing what can be done 
by a compound non-condensing engine without 
steam jackets or expansion slides and worked at the 
moderate pressure of 125 lb. per square inch. 

Compound Portable by Messrs. Davey, Paxman, 
and Co.—Friday, the 8th inst., was devoted en- 
tirely to trials of compounds, the first to be started 
being the compound portable by Messrs. Davey, 
Paxman, and Co., of Colchester. A high perform- 
ance was expected of this engine by those interested 
in the trials, and the ‘‘ prophets” were not disap- 
pointed, the engine beating all previous records and 
securing its makers the 2001. prize offered for its 
class. The details of its performance are recorded 
in Table No. II., from which it will be seen that its 
coal consumption amounted to but 1.8 lb. of coal 

er brake horse-power per hour, driving a declared 
oad of 20 horse-power on the brake and working 
at a pressure of 150 1b. per square inch. Like the 
non-compound engine of the same firm this com- 
pound was fired by Mr. Paxman himself, and a very 
perfect performance he made of it, as the records 
show. 

Messrs. Davey, Paxman, and Co.’s compound 
differed materially from their non-compound en- 
gine, it being really an independent engine with 
side frames of channel section mounted on the top 
of a locomotive boiler. The cylinders are very 
completely steam-jacketted, the jackets being ar- 
ranged to drain into the boiler through suitable 
connecting pipes. The low-pressure cylinder has a 
single slide, while the high-pressure cylinder has 
slide with a cut-off valve on the back, the action of 
this valve being controlled by the governor in 
the same manner as in the firm’s single-cylinder 
engine already described. The crankshaft is pro- 
vided with a central bearing. The arrangement of 
feed-heater is the same as in the maker’s non-com- 
pound engine. The boiler is of mild steel throughout 
and the firebox casing has a flush top instead of 
being raised, as in the non-compound ; as in the 
case of the latter engine, all rivet holes are drilled 
and the boiler is hydraulic rivetted.. The firebox is 
without any water circulating tubes. For the 
dimensions of the engine and boiler we refer to 
Table I. on page 66, while in Table II. will be 
found details of the performance on the brake. 

Compound Portable by Mr. Edward Humphries, 
Pershore.—The other engine tested on Friday last 
was the compound portable of Mr. Edward 
Humphries. This is a Woolf engine, the cranks 
being placed at an angle of 180 deg. apart. The 
cylinders are steam-jacketted, the steam from the 
boiler passing through the jacket of the high- 
pressure cylinder on its way to the stop valve, 
while the jacket of the low-pressure cylinder has a 
large opening at the bottom communicating with 
the boiler, a small pipe also connecting its top with 
the top of the high-pressure cylinder jacket. Both 
jackets drain into the boiler. The cylinders 
are fitted with three flat plate slide valves, of 
which one controls the admission of steam to the 





high-pressure cylinder, the second serves both as an 





exhaust valve to the high-pressure and inlet valve 
to the low-pressure cylinder, while the third is the 
exhaust valve for the low-pressure cylinder. All 
three valves have constant travel given by eccentrics, 
the speed of the engine being controlled by an 
ordinary governor and throttle valve. The boiler 
is the same as that of the non-compound engine by 
the same maker, and requires no special — 
tion ; its chief dimensions will be found in Table I. 
on the opposite page. 

The trial of this engine was not a success, the 
speed having practically to be controlled by the 
stop valve and the performance being evidently so 
uneconomical for a compound engine that the run 
was stopped after having lasted 2 hours 26 minutes. 
To some extent the want of economy (see Table II., 
annexed) was no doubt due to the engine being 
run with far too light a load (the load chosen, 
viz., 20 horse-power, being the highest at which 
the Royal Agricultural Society’s brakes could be 
satisfactorily run at the speed selected), the cylinders 
being, as recorded in Table I., exceptionally large for 
this nominal power. Owing to this also, the pres- 
sure of steam used was but 1001b., a low pressure 
for a compound engine. When the indicator dia- 
grams which were taken are available for examina- 
tion it may also be found that there were defects in 
the valve setting, but on this point we are at pre- 
sent unable to speak positively. Of course there is 
nothing in the Woolf system incompatible with a 
fair economy, although we regard the intermediate 
receiver system with the cranks at right angles or 
thereabouts as in very many ways preferable. 

Compound Traction Engine by Messrs, Edward 
Foden and Sons, Sandbach,—On Saturday last, the 
9th inst., the first engine to start the trial run was 
the compound traction engine of Messrs. E. Foden 
and Sons, of which we give illustrations on page 
69. The trial of this engine excited special in- 
terest, as Mr. Foden had declared to run at a 
pressure of 250lb. per square inch, a pressure far 
exceeding any previously even suggested in con- 
nection with a Royal Agricultural Society’s trial. 
The engine is carried on springs, and in the general 
arrangement of its road gear, &c., it is practically 
identical with Mr. Foden’s non-compound spring 
mounted engine which was exhibited at York in 
1883, and which we illustrated at the time,* while, 
like the compound engine shown by the same maker 
at Norwich last year, it is provided with a valve 
(see Fig. 3, page 69) which enables it to be 
worked either compound or non-compound at will, 
the low-pressure cylinder under the last-named 
conditions receiving steam at a pressure limited by 
the relief valve and the high-pressure cylinder ex- 
hausting direct into the chimney. Of course during 
the trial at Newcastle the engine was worked com- 
pound. 

Both cylinders of the engine are thoroughly 
steam-jacketted, as shown by the section, Fig. 3, 
and both are fitted with slide valves sonininel by 
link motion, the high-pressure valve bearing on its 
back a cut-off valve driven in a manner which we 





* See ENGINEERING, vol, xxxvi., page 53, 


shall explain directly. The two sets of link motion 
are each provided with a separate reversing lever, 
so that the cut-off in the low-pressure cylinder can 
be adjusted independently of that in the high- 
pressure cylinder, while when the engine is being 
employed for traction purposes the two levers can 
be coupled so as to act together. The arrangement 
of the governor controlling gear for the cut-off 
valve of the high-pressure cylinder is shown by 
Figs. 4 and 5 on page 69. The cut-off valve is of 
the Farcot type, and the main valve carries it with 
it by frictional contact until the motion of the ex- 
pansion slide is arrested, when the main valve 
moves past it and steam is cut off. In the regular 
Farcot arrangement the gear which limits the travel 
of the cut-off valve is within the valve chest, but 
Mr. Foden places it outside as shown in Figs. 
4 and 5, in which E is the expansion valve 
spindle. This spindle is, as will be seen, coupled 
to a prolongation F having formed on it a slotted 
frame B in which the wedge A rises and falls 
under the influence of the governor, which is of 
the Porter high-speed type. Of course the lower 
the wedge the more the travel of the expan- 
sion slide is limited and the earlier the suppres- 
sion of the steam takes place. To prevent the 
motion of the cut-off slide from being arrested by 
the friction of the valve spindle stuffing-box, the 
spindle F is arranged to traverse another stufting- 
box D, formed in an arm keyed on the main valve 
spindle and of course moving with it. By tighten- 
ing the gland of this stuffing-box up more or less 
the driving of the cut-off slide can be insured. 
Moreover, to counteract the outward pressure of 
steam on the unbalanced area of the cut-off valve 
spindle, a couple of spiral springs (not shown in our 
engravings) are provided, these acting against a 
kind of crosshead fixed on the valve spindle, in an 
opposite direction to the steam pressure. Of course 
this cut-off gear acts equally well whether the 
engine be running in backward or forward gear. 
The feed-heating arrangements of theengine under 
notice will be readily understood on reference to 
Fig. 1, page 69. The engine is provided with 
two tanks, one at the rear and the other—a small 
one —under the barrel of the boiler. To this latter 
tank E, the suction pipe F of the pump is coupled, 
this pipe being provided with a feed regulating cock. 
The pump delivers its water into heating pipes, which 
traverse the chamber C, this chamber receiving 
a supply of exhaust steam through the pipe J, while 
the water of condensation drains down by the pipe 
G to the tank E. Another pipe H also conducts ex- 
haust steam to the rear tank for heating the water 
there. After being heated. by the exhaust steam 
the feed water finally travels the coil D (see Figs. 1 
and 2) situated in the smokebox, this coil consisting 
of about 43 ft. of piping exposing 17.8 square feet 
of heating surface. As a whole the arrangement 
undoubtedly affords a supply of very hot feed. One 
other feature of Messrs. Poden's engine we must 
mention here, namely, the arrangement of a damper. 
This is a butterfly damper placed at the base of the 
chimney, as shown at £ Fig. 1, the makers prefer- 





ing to control the draught at this point rather than 





68 
by fitting doors to the ash-pan, as was done by all the 
other competing makers. 

Messrs. Foden’s compound was fired during the 
trial by one of Mr. Foden’s sons, who, although 
only seventeen years of age, proved himself admi- 
rs fitted for the work, the steam being main- 
tained with great steadiness, and an analysis of the 
escaping gases showing exceptionally good combus- 
tion. The result of the run as recorded in Table II. 
was a consumption of but 1.85 1b. of coal per brake 
horse-power per hour—a very close approximation 
to Messrs. Davey, Paxman, and Co,’s consumption, 
and a result upon which Messrs. Foden deserve to 
be congratulated, particularly when it is considered 
that in atraction engine the losses from radiation 
must necessarily be greater than in a portable, 
while the stoking can scarcely be carried on so con- 
veniently. 

7 ae Engine by Messrs. J. and H. 
McLaren, Leeds.—The other engine tested on Satur- 
day last was the non-compound of Messrs. J. and 
H. McLaren. This firm are best known as makers of 
traction engines, but inasmuch as traction engines 
were at Newcastle to have no regular trial as such, 
Messrs, McLaren very sensibly decided to send a 
couple of portable engines, these being both of 
very simple and straightforward design. The non- 
compound engine, now particularly under notice, 
has a cylinder well steam-jacketted over both 
barrel and covers, and fitted with a slide valve 
having a cut-off valve on the back. This latter 
valve has a variable travel controlled by a Hartnell- 
Turner governor on the crankshaft, The crank- 
shaft plummer blocks are each mounted between a 
couple of plate brackets, these brackets being con- 
nected by tie rods to the cylinders and being made 
so that they spring to accommodate the expansion 
of the boiler. The feed-heating arrangement con- 
sists of six copper tubes arranged spirally in a 
chamber filled with exhaust steam, the water making 
six runs from end to end of this chamber on its 
way to the boiler, The bye-pass water from the 
pump is also heated by admixture with exhaust 
steam on its way back to the feed-tub, into which 
latter the feed-heater also drains. The boiler 
shell and firebox are of steel, and the chief dimen- 
sions are given in Table No, I. ; the boiler has no 
features requiring special description. We may 
mention, however, that Messrs. McLaren are one 
of the few firms of portable engine builders who 
place their exhaust nozzle low in the smokebox, 
as in locomotive practice. 

The trial run of the engine with which we are 
now dealing was marked by two unfortunate mis- 
haps. In the first place, after the engine had been 
running about an hour and twenty minutes, it was 
discovered that the stop valye was only opened a 
very short distance, the engine having up to that 
time been running with throttled steam. Secondly, 
a short time later, the governor shifted round on 
the crankshaft owing to a bolt being improperly 
tightened up, the effect being to shift the expansion 
eccentric round into a back gear position, and 
thus stop the engine. To put this right necessi- 
tated a stop of eight minutes, which had to be 
subsequently made up by a@ corresponding addi- 
tion to the length of the run, Notwithstanding 
these mishaps, the engine gave an admirable 
performance, the consumption of coal per brake 
horse-power being only 2.55 lb., or only 0.03 Ib. of 
coal per brake horse-power per hour in excess of 
Messrs. Davey, Paxman, and Co,’s consumption 
with their non-compound engine. Of course it is 
always very difficult to make a proper allowance for 
a mishap, but it certainly appears probable that 
but for the two drawbacks above noticed, Messrs. 
McLaren’s engine would at least have tied the pre- 
sent prize engine in coal consumption. Messrs. 
MeLaren’s engine was admirably fired by Mr. 
Henry McLaren, whose coolness, under trying cir- 
cumstances, was worthy of all praise. 

It will be seen from what we have recorded above, 
that at the termination of last Saturday’s proceed- 
ings, matters had reached a most interesting stage. 
In the compound class Messrs, Davey, Paxman, and 
Co., and Messrs. Foden and Sons had done their 
work with coal consumptions of 1.8 lb. and 1.85 Ib. 
per brake horse-power os hour respectively, while 
in the non-compound class the coal consumptions of 
Messrs. Davey, Paxman, and Co., and Messrs. J. 
and H. McLaren—namely, 2.52 Ib. and 2.55 Ib. 
respectively—were almost a tie. Two more engines, 
namely, essrs. Foden’s non-compound and 
Messrs, J. and H. McLaren’s compound, yet re- 
mained to be tried, and as high results were ex- 
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pected from both these competitors, Monday’s 
proceedings were looked forward to by all in- 
terested with considerable anxiety. 

Compownd Portable by Messrs. J. and H. 
McLaren, Leeds.—The compound portable of 
Messrs. McLaren was the first to run its trial last 
Monday. This engine is practically identical in 
design with the non-compound engine of the same 
makers already described, save of course that it is 
provided with compound cylinders and that the 
expansion slide, with Hartnell-Turner governors is 
fitted to the one cylinder—the high pressure— 
only. The steam-jacketting is very thoroughly 
done, but owing to a leakage the steam had 
to be shut off from the jacket space of the back- 
cover of the high-pressure cylinder just before the 
run was made. During the run Messrs. McLaren 
were again unfortunate, the sight feed lubricator 
on the high-pressure cylinder refusing to act pro- 
perly, and the slide valve hence ‘calling out,” 
and causing the severe heating of the eccentric 
strap. A couple of leaky stays on the firebox 
crown also had an effect upon results. Mr. Henry 
McLaren, however, who was again firing, was 
quite equal to all emergencies, and notwithstand- 
ing the extra demands made upon his attention 
the steam pressure never varied for an instant. 
In fact, a spectator who had not watched the whole 
pentane closely would certainly not have been 
ed ae Mr. McLaren’s demeanour to think that 
anything important was going on. While payi 
every leaibal to his hot bearings, there nan 
traces of hurry in Mr. McLaren’s proceedings, 
and he always returned quietly tothe firebox end 
of his engine just in the nick of time to put ona 
further supply of coal. The whole perform- 
ance was, in fact, a lesson in portable engine 
driving, which those who witnessed it will not 
readily forget. Although, however, the mishaps 
had no apparent effect on Mr. Henry McLaren, 
the extra friction materially influenced the perform- 
ance of his engine, and the results of the run showed 
a consumption of 2.09 lb. of coal per brake-horse 
per hour, a performance which although excellent 
in itself and admirable under the special circum- 
stances, brought the engine into the third place in 
its class, as shown by Table No. II. 

Non-Compound Traction Engine by Messrs, £. 





Foden and Sons, Sandbach.—The trial of Messrs. 
Foden’s non-compound engine on Monday—the 
last on the list—was somewhat delayed, the prelimi- 
nary run showing that the slide valve had shifted. 
This was soon put right, however, and the engine 
made an excellent run, fired by one of Messrs. 
Foden’s regular traction engine drivers. In its 
general design Messrs. Foden’s non-compound is 
similar to their compound engine, the arrangement 
of cut-off gear being the same as that with which the 
high-pressure cylinder of the compound is fitted, and 
the feed-heater and damper arrangement being also 
identical. The boiler tubes are, however, 6in. longer 
and the firebox crown higher above the grate, as 
shown by the list of dimensions given in Table No. I. 
The engine was run with a somewhat light load— 
12 brake horse-power—and at a high. number of 
revolutions, as shown by Table No. II., while it 
afforded results approximating very closely to those 
of its two chief competitors, its coal consumption 
being but 2.57 Ib. per brake horse-power per hour 
or only 0.05 Ib. in excess of Messrs. Davey, Pax- 
man, and Co.’s, and 0.02 1b. in excess of Messrs. 
McLaren’s. The engine ran capitally throughout 
the trial, and maintained a steady speed notwith- 
standing a slight hunting of the governor. 

We have now brought to an end our general 
record of the engine trials at Newcastle, but the 
results afford much food for examination and discus- 
sion. It would be out of place at the end of the 
— lengthy article to attempt to point out the 
essons to be drawn from these trials, while in any 
case there are many details of the performances 
which can only be estimated at their proper vaiue 
when the indicator diagrams and analyses of pro- 
ducts of combustion, &c., are available for exami- 
nation, and when all the data have been subjected 
to thorough revision, and the corrections of results 
due to variations of water level in boilers, differences 
of temperature of feed, &c., have been carried out. 
Nevertheless, we may make a few general observa- 
tions on the subject. 

To our minds the most im 
the trials is the undoub 


rtant lesson taught by 
ly superior economy of 
the compound portable as compared with the non- 


compound engine. The compounds had, it is 
true, the advantage of higher steam pressures, but’ 
this was not at all sufficient to account for the 
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extra economy, amounting to sonie 28 per cent. 
That a non-condensing compound engine working 
with 150 lb. steam can be made to work with a con- 
sumption of 1.8 lb. of coal per brake horse-power 
per hour—equivalent to a consumption of about 
1.55 lb. per indicated horse-power—will be regarded 
as little short of a revelation in many quarters, 
while it is a result which very few engineers would 
have cared to prophesy. Of course we are not 
losing sight of the facts, that the coal used was of 
very high quality and carefully selected, and that 
the stoking was quite exceptional in its excellence ; 
but even allowing for these facts the performance is 
a most remarkable one. 

As regards the non-compound engines the case is 
different. At Cardiff in 1872 the three best engines 
used respectively 2.79 lb., 2.88 Ib., and 3.25 lb. per 
brake horse-power per hour, with steam limited in 
pressure to 80 lb. per square inch. At Newcastle 
the three best fad were consumptions of 2.52 1b., 
2.55 Ib., and 2.57 1b. per brake horse-power per 
hour, but the steam pressures used were 105 Ib., 
125 1b., and 120 lb. per square inch, and it appears 
to us that to these higher pressures the increase of 
economy is to be chiefly if not entirely attributed. In 
other words we are inclined to believe that as far as 
thenon-compound enginesareconcerned theincreased 














economy now obtained as compared with the results 
of fifteen years ago is due not so much to improve- 
ments in the construction of the engines and boilers 
as to the removal of restrictions with regard to 
steam pressure, to which the older engines were 
subjected. If we were inclined to modify this 
general opinion at all, it would be in favour of the 
prize engine in this class Messrs. Davey, Paxman, 











and Co.’s), which was worked with a pressure but 
25 Ib. per square inch in excess of that allowed at 
Cardiff, whereas in the case of the second and third 
engines the pressures were respectively 45 lb. and 
40 lb. per square inch in excess of the Cardiff 
pressure. This, however, and many other points, 
can, as we have already said, be more profitably 
discussed when all the data are available, and for 
the present we must conclude by congratulating 
the Royal Agricultural Society on the results of its 
Newcastle trials. It is to be regretted that what 
we must still consider to bé errors of judgment in 
arranging for these trials led to the estrangement 
—we trust but temporarily—of nearly all of the 
leading agricultural engine makers, and so pre- 
vented the trials from aw as representative as 
ee otherwise would have been ; but it must never- 
theless be freely admitted that the competition has 
been attended with most important results, and 
that it shows that our agricultural engineers are 
not standing still, but that they continue to hold 
their own against all comers. 
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THE GLENFIELD COMPANY’S EXHIBITS 

AT THE: MANCHESTER EXHIBITION. 

THe Glenfield Company, Limited, of Kilmarncck, 
N.B., exhibit at the Manchester Exhibition several of 
their latest improvements in connection with water 
supply. Amongst them we noticed one of Kennedy’s 
— water meters in action inclosed in a < cy- 
inder to show the arrangement of the piston and valves, 
also Kennedy’s patent self-closing anti-freezing pillar 
fountain for street service ; the freezing of the water 
is prevented by placing the tap about 2 ft. under- 
ground, so that on pressing the knob of the upper 
valve, the lower tap is also opened, and the water rises 
up a vertical pipe. Then immediately on releasing 
the knob the two valves are closed, and a drain 
valve is opened, which allows the water in the vertical 
pipe todrain away, thus preventing it from freezing. 
The drain valve is thrown out of gear in warm 
weather, thus saving the water contained in the 
vertical pipe every time the fountain is used. A 
speciality of this firm is their patent ball valve, 
which is specially intended for use on latge-sized 
water pipes oles considerable pressures. The 
object aimed at in the use of a ball valve is to 
automatically maintain a given water level in a cistern 
or reservoir by employing a floating ball to open 
and close the supply valve. When, however, a 
large quantity of water has to be dealt with, the 
ordinary ball valve assumes unwieldy dimensions on 
account of the valve itself requiring a considerable 
amount of power to open and close it ; this necessitates 
the use of an immense floating ball of a very inconve- 
nient size, the first cost of which is also great, besides 
the constant expense of keeping it in working order, 
often a considerable item. The patent valve is an 
ingenious device for ier <igee | these difficulties 
without incurring other evils. The supply pipe is 
ciosed by an ordinary flat-seated wing valve, to 
the top of which a piston is attached and works 
in a short cylinder immediately above. A con- 
nection is made between the upper part of this cylinder 
and the under side of the valve by a small inlet bye- 
way pipe. The outlet from this cylinder is rather 
larger than the inlet, and is provided with an ordinary 
ball valve. When the water in the cistern is up to its 
proper level, the ball valve is closed, and the intensity 
of pressure above the piston is the same as that below 
the valve, hence itis kept down to its seat on account 
of the greater area of the former. As soon as the water 
in the cistern falls below its proper level, the floating 
ball drops and allows the water to escape from the 
upper part of the cylinder more quickly than it can be 
supplied by the inlet pipe, consequently the pressure 
on the piston is so much reduced that the valve rises 
and allows the water to pass through into the cistern 
until the water level is again restored, which brings the 
ball back to its original position, closes the outlet 
cock, and allows the pressure in the cylinder to rise 
until the main valve is restored to its seat. By means 
of this device a very small ball valve is used where 
otherwise it would be necessary to have one of pro- 
digious dimensions, and would not be nearly so efficient 
in its action. The cylinder cover can be readily re- 
moved for inspecting the piston and main valve. This 
improvement in ball valves recommends itself for its 
simplicity, compactness, and certainty of action, com- 
bined with small first outlay and cost for repairs. 
They have given great satisfaction in every case wher- 
ever they have been adopted. This firm also shows in 
action a pressure-recording apparatus, the general 
arrangement of which is shown by our engraving on 


page 72. 





DUPLEX BORING MACHINE. 

WE illustrate on page 72a duplex boring machine for 
boring out brasses for railway carriages and wagons; 
it is exhibited at the Manchester Exhibition by Messrs. 
Craven Brothers, of Manchester. 

The brasses used for railway rolling stock are of a 
somewhat peculiar form; the overhung journals on 
which they run are generally about 34 in. in diameter 
and about 7 in. or 8 in. in length, with well-rounded 
corners at each end. By a continual process of im- 
provement, based upon many years’ experience, rail- 
way engincers have brought the form of their rolling 
stock brasses to the highest degree of perfection; in- 
stead of blindly following the old custom of making 
brasses semi-circular in form, they have cut them 
down to narrow strips of metal about 2} in. wide, 
thereby reducing the friction to something like one- 
half of what it would be, and also reducing the weight 
of metal in the brasses toa minimum. These peculiar 
shaped strips of metal are somewhat difficult to bore 
unless special appliances are used, and as enormous 
quantities of them are required on large railways 
it is of great importance to produce them at the 
lowest possivle cost ; the machine we illustrate is 
eminently gs to meet these requirements. It 
will bore four brasses at one time, by means of two 
parallel boring bars which are connected together and 
are driven by gearing from one cone pulley. The 





cutters are attached to the revolving boring bars, 
while the brasses are held in position by suitable vices 
on either side. The vices are attached to a sliding 
saddle, which is provided with a self-acting ae 
gear to give the required feed. The vices are provide 
with right and left-handed screws in order to open 
and close the jaws simultaneously, and so hold the 
brasses in a concentric position ready for boring. 

The boring bars are 3 in. in diameter, of steel, and 
are provided with four cutters each, two for boring 
and two for rounding the ends of the brasses; by this 
arrangement the brasses are finished complete, as far 
as boring is concerned, at one operation, and in a very 
short space of time. 

This form of machine has been supplied to most of 
the leading railway companies in this country. 


CONE CHUCK. 

Messrs, SmirH AND CovENTRY, of Gresley Iron Works, 
Ordsal-lane, Salford, exhibit at the Manchester Exhi- 
bition a 10 in. hollow mandrel lathe, specially adapted 
for cutting large square and triangular threads with 
great ra idity either on short lengths or on the ends 
of long bars, but when required this lathe is equally 
adapted for general work. 

Besides having the usual appliances for a lathe, it is 
fitted with an improved cone chuck, which we illus- 
trate on page 72. This chuck is specially intended for 
firmly gripping large-sized bars with ease and rapidity. 
Everyone who has used an ordinary cone chuck is only 
too well aware of the great inconvenience that often 
arises from the work slipping in the jaws and being 
thrown out of truth, resulting from the imperfect 
manner in which the work is gripped, and even when 
this annoyance does not occur there is always a fear 
lest a too heavy cut should be put on and shift the 
work, 

These difficulties have been entirely overcome in the 
improved form of cone chuck by Messrs. Smith and 
Coventry. The arrangement will be clearly under- 
stood by referring to our illustrations. A is the 
hollow mandrel of the lathe, the end of which is bored 
out taper to receive the split jaws B B. The outside 
of a is screwed and is provided with a screwed cap C, 
a lip on which fits into a groove in the jaws B, so that 
on screwing up the cap they are forced inwards and 
grip the work in virtue of their taper. In order to 
tirmly hold the work, it is necessary to have C screwed 
up-very tightly; this is accomplished by making the 
cap in the form of a wormwheel and providing it with 
a worm ; this worm is turned by a spanner, or prefer- 
ably one of the lathe handles which fits on a square 
headed spindle. The worm spindle works in an eccen- 
tric bush, so that by giving it a half turn the worm is 
thrown in and out of gear by simply turning the handle 
d. It will be observed that this device provides an 
enormous leverage, first by the use of a worm and 
wheel, secondly, by a screw cap, and, thirdly, by a 
flat wedge-shaped jaw ; hence the work is very firmly 
held, without any great effort being exerted by the 
turner. ‘ 

These chucks are made in two sizes, the smaller 
being capable of taking in round bars from 1 in. to 
3 in. diameter, and the larger size from 2} in. up te 
3} in. diameter, the intermediate sizes being obtained 
by using jaws of different thicknesses ; each size has a 
——— of fin. in diameter. 

The rapidity with which work can be gripped by 
these chucks is remarkable, and they hol it firmly 
enough to allow of a very heavy cut being taken 
off a 3% in. diameter bar, or a square thread being cut 
at one operation without the slightest sign of sli Ping. 
One of these appliances is certainly a most valuable 
addition to a lathe, and supplies a long-felt want. 








GEARED PUMPING ENGINE. 

THE geared pumping engine illustrated on page 61 
has a cylinder 8 in. in diameter by 9 in. stroke firmly 
fixed between wrought-iron frames with turned bolts 
in rimered holes. The piston rod is of best ham- 
mered scrap iron 1} in. in diameter; the connect- 
ing-rod is 2 ft. 34 in. between the centres, 14 in. 
in diameter at the crank end, and 1} in. in dia- 
meter at the crosshead. It drives a crankshaft 
having journals 2? in, in diameter by 44 in. long and 
3 in. diameter by 2 ft. long respectively. The frames, 
of wrought iron, are.7 ft. 8$ in. by 11 in. deep, and are 
strengthened by inside angle irons. A single-acting 
pump is mounted on each side of the frame at the 
cylinder end outside the frame. The pump is driven 
by connecting-rods and crossheads working between 
wrought-iron case-hardened slide bars bolted to cast- 
iron brackets fixed to the frame. The rams are of gun- 
metal, 4 in. in diameter and 16 in. stroke, the glands 
bushed with gun-metal, and all the valves so arranged 
as to be easily got at for examination and repairs. 
The pumping shaft is 3} in. in diameter, and is carried 
in a cast-iron distance sleeve firmly fixed between the 
frames. It carries a cast-iron disc crank at one end 
and a spurwheel at the other end, each fitted with a 
wrought-iron crank-pin 2} in. in diameter by 3 in. 
long. The gearing is of cast iron in the ratio of 4 to 1, 





the spurwheel being 3 ft. 63 in. in diameter and the 
spur pinion 10§ in. in diameter by lf in, pitch. These 
engines are for underground work, and are particularly 
applicable for use in dip workings and for forcing 
water from the pit bottom to the surface. Messrs. 
Fowler and Co., of Leeds, make them of two types, 
geared and direct-acting, and to work either with 
steam or compressed air. When steam is employed, by 
a simple contrivance the exhaust is condensed in the 
suction pipes, which improves the efficiency of the 
pump, and at the same time does away with the 
necessity of leading the exhaust steam into the return 
airways. These engines are to be seen at the New- 
castle Exhibition. 





HAULING ENGINE. 

On page 61 we illustrate a 14-in. single-cylinder 
hauling engine with a cylinder 14 in. in diameter by 
12 in. stroke, and fitted with a piston of cast iron with 
two cast-iron rings, The cylinder drives a crankshaft 
of hammered scrap iron, having bearings 4} in. in 
diameter by 7 in.  F9 and carrying two eccentrics 
which work the valve through link motion and re- 
versing gear. On the crankshaft is a flywheel 
5 ft. in diameter by 6 in. wide, turned on the face. 
The hauling drums are of cast iron, two in number, 
3 ft. 6 in. in diameter by 9 in. wide. A brake 
rim is cast on the side of each drum, and is turned 
and fitted with brake strap, levers, weigh-bars, &c. 
Fach brake can be worked independently of the other. 
The drums are bushed with brass for running loose on 
the shaft, and are driven by a common clutch placed 
on the shaft, between the drums, and engaging into a 
clutch plate bolted to the side of each drum with 
straps, levers, &c., complete. The drumshaft is driven 
by gearing of cast iron in the ratio of 7 to 1, the 
main spurwheel being 5 ft. 73 in. in diameter by 44 in. 
wide by 2? in. pitch. The frames are of wrought iron, 
channel section, and are firmly stayed by cross-plates 
and angle irons. The regulator lever, reversing, clutch, 
and brakes levers are all brought together in a con- 
venient position for the engineman. 

This engine is shown at the Newcastle Exhibition 
by the makers, Messrs. John Fowler and Co., Limited, 
of Leeds. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 30, 

Contracts for 30,000 tons of steel rails have been 
placed in foreign mills for autumn delivery on the Gulf 
and Pacific coasts at 41 dols. Winter deliveries at 
American mills are 38 dols. Makers can do no more 
this year than accommodate small buyers. Large 
structural iron contracts were placed this week at 
2} cents for angles and 3} cents for beams and channels. 
The iron and steel manufacturers have held two con- 
ferences with their workmen in reference to the 10 per 
cent. advance, and as yet have reached no conclusion, 
but another conference is to be held in 48 hours. The 
coke strike continues, and outside labour is being 
sought for at Castle Garden and elsewhere. The pig- 
iron output is 30,000 tons per week under the maximum 
output, but prices have not hardened in the least. 
Forge irons are low, viz., 17 dols. to 18 dols. at market- 
ing points, while foundry irons are scarcer and higher, 
owing to the anxiety of consumers to cover autumn re- 
quirements. English Bessemer is offered at 20 dols., 
American 19 dols. at furnace. Steel rail blooms 
29 dols. at tide-water, slabs 30 dols. Qld rails are in 
active request at 22.50 dols., and prices are advancing. 
Cargo scrap sold at 21.50 dols. The business of the 
country is in good shape. Large orders are yom | 
placed for railroad material and requirements. -Coa 
and ore mines are being developed with much activity, 
The exports of refined copper so far this year are 
7,000,000 lb. Lead is dull under a heavy production. 
Tin and tin-plates are very active. Sales of tin-plates 
are nearly 200,000 boxes behind first half of last year, 
but stocks in consumers’ hands are light and a reviving 
demand is probable. 





PRESENTATION TO MR. THOMAS 
HAWKSLEY. 

Tue eightieth birthday of Mr. Thomas Hawksley, 
F.R.S., was made the opportunity of an interesting 
ceremonial last Tuesday. A number of gentlemen who 
have been associated with him in public business attended 
at his office to offer their congratulations, and to request 
his acceptance of a portrait of himself, which they ait 

to have painted by Mr. Herbert Herkomer, A.R.A. 

e Attorney-Genera] was the spokesmen for the deputa- 
tion, and in the course of his remarks he dwelt on the 
fact that Mr. Hawksley’s brethren in the profession were 
proud of his labours, and of the example he had set to 
those who came after him, of energy, integrity, and 
unswerving determination, while those outside the pro- 
fession had found him a most skilled adviser, a most 
faithful servant, and a pioneer in engineering, whose name 
would worthily be remembered among those of the 
men who had preceded him. In his reply Mr. Hawksley 
expressed his thanks for the compliment offered him. In 
speaking of the work of his life he looked back with 
special pleasure on his share in the introduction and wide 
extension of that feature in water supply known as the 
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constant service system. He had brought it inte use half 
a century ago at Nottingham, his native town, and had 
fought for it ever since, often against great difficulties. 
The members of the committee who were present were 
the Attorney-General ; Mr. Pope, Q.C.; Mr. Pember, 
Q.C. ; Dr. Odling, F.R.S.; Dr. Tidy; Mr. Broomhead, 
of Sheffield ; and Dr. W. Pole, F.R.S. Those not present 
were Sir F. Bramwell; Sir J. Hawkshaw; Mr. Little, 
Q.C. ; Mr. Moulton, Q.C. ; Mr. J. Ayres ; and Mr. Percy 
Blakelock. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was somewhat irregular on Thursday of last week, but 
the prices at the close were the same as the closing 5 
tations of the previous day. Business was done in Scotch 
iron during the forenoon at 42s. 4d. to 42s. 6d. cash, and 
at the close buyers were offering 4d, per ton lower and 
sellers asking 4d. higher. Some fluctuation took place 
in the afternoon in the price of Scotch warrants, and the 
settlement prices at the close were—Scotch iron, 42s. 44d. ; 
Cleveland, 34s. 6d. ; and hematite warrants, 44s. 14d. per 
ton. Friday’s market was depressed, and the sees 
closed at the worst point and lower all round. They were 
—42s, 14d. per ton for Scotch warrants, 34s. 5d. for Cleve- 
land, and 43s. 10}d. for hematite warrant iron. The 
market was again dull on Monday, and prices were 
easier, the quotations at the close being a little lower 
all round than last week’s closing rates, the price of 
hematite warrant iron being 14d. per ton down. Yester- 
day’s market opened firm, but relapsed again. Up to 
42s. 14d. per ton cash was paid for Scotch iron, 
and the settlement prices at the close were—Scotch 
warrants, 42s.; Cleveland, 34s, 44d.; and hematite 
warrant iron 43s. 104d. per ton. There was.a disposition 
to sell in to-day’s market, and warrants suffered another 
fall in price in the forenoon, when 41s. 10d. cash was 
reached ; this shows a fall of about 7d. per ton from the 
rates ruling last Wednesday. Business was done in 
Scotch warrants in the afternoon at 4d. per ton higher, 
and Cleveland and hematite were both selling at lower 
rates. There are no indications of any marked improve- 
ment to report, in regard either to the pig-iron trade or to 
the iron trade generally. Some additional orders for 
autumn delivery have been received from the United 
States, but the demand for the Continent is on an ex- 
ceedingly small scale. Most of the Scotch special brands 
of pig iron remain very steady in price. At present there 
are 83 blast furnaces in actual operation, as compared 
with 85 a year ago, 91 in 1885, 96 inJuly, 1884, and 114 in 
July, 1883. During the past week one furnace additional 
has been relighted, at Eglinton, Gartsherrie, and Sum- 
merlee Iron works, and one has been damped out at 
Carnbroe Iron Works. Five furnaces have been turned 
from hematite to ordinary iron at Gartsherrie Works, and 
two at Calder and Govan Works. Last week’s shipments 
of pig iron from all Scotch ports amounted to 7328 tons, 
as against 5136 tons in the preceding week, and 5311 tons 
in the corresponding week of last year. They included 
1550 tons for the United States, 475 tons for Canada, 
100 tons for South America, 620 tons for Australia, &c., 
661 tons for Italy, smaller quantities for other countries, 
and 2411 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood yesterday 
afternoon at 897,540 tons, as compared with 893,834 tons 
yesterday week, thus showing an increase of 3706 tons for 
the week. The increase over the past twelvemonth now 
amounts to fully 110,000 tons. Since the 1st of January, 
1887, the imports of Cleveland now amount to 182,153 
tons, or an increase of 17,264 tons, as compared with the 
returns for the same pericd of last year. 


Machinery and other from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde, reported during the past two weeks, included 
the following: Locomotive engines of the value of 17,740/., 
for Huelva and Rangoon; marine engines, for Bremen 
and Rangoon, valued at 13,300/. ; steamer and engines, of 
the value of 7300/., for Egypt; a barge for Calcutta, 
valued at 3750. ; machinery of various kinds, of the value 
of 8160/. ; sewing machines (parts of), valued at 3112/.; 
steel goods, of the value of 17,382/., chiefly for Canada, 
Philadelphia, New York, Calcutta, Melbourne, and 
Boston ; pipes and other castings, plates, tubes, sheets, 
bars, and miscellaneous iron manufactures, valued at 
43,1007.—the total being 113,844/, 


The Coal Trade.—In several directions there has been 
a somewhat better feeling in the local coal trade this 
week, nearly all qualities, but especially splint coal, being 
in better demand ; but this may only be temporary, as it 
is the desire of shippers to get their cargoes a before 
the annual holidays have actually set in. The reduction 
of the miners’ wages has now taken effect at many of the 
collieries throughout Lanarkshire and the adjoining coun- 
ties, but it is expected that some opposing measures will 
be adopted after the holidays are passed. 


Important Government Contract for Govan.—It is re- 
ported to-day that the Fairfield Shipbuilding and Engi- 
neering Company a) have been entrusted by the 
Admiralty with the construction of two steel cruisers, 
each of about 3000 tonsdisplacement. The vessels, which 
are to be named Magician and Marathon, are both to be 
wood sheathed. The cruisers are to be constructed to go 
at a rate of speed of fully 20 knots an hour, or nearly 34 
miles an hour. In length they will each be 265 ft. by 
42 ft. beam, with draught of 19 ft. 


Royal Scottish Society of Arts.—The eleventh meeting of 
the sixty-sixth session of the Royal Scottish Society of Arts 
was held last night, Mr. D. Bruce Peebles, president, in 
the chair. Repcrts by committees on firmer payers 


were read by the secretary, Dr. Sang. Mr. Johnstone 
Stephen’s paper on the ‘‘Tele-Barometerand Automatic Re- 
placement Indicator” was recommended, though the com- 
mittee did not feel themselves warranted in estimating 
its ultimate value. Dr. Black’s paper on ‘‘ Perpendicular 
Ventilation” was considered to contain various suggestions 
that were not practicable. A paper by Mr. Forgan on 
‘*Micro-Photography” was commended, as was also one 
by Mr. Alex. raseron “ Economical Meteorology.” The 

nmittee;however, would not commend for general 
adoption his method of graduating barometers. In regard 
to Mr. Booti’s paper on an “‘ Automatic Emergency 
Brake for Tram Cars,” the Committee, having seen it in 
pperejion. regarded the arrangement as a simple and 

ective means of stopping cars, and recommended the 
paper to the attention of the prize committee. 





NOTES FROM THE SOUTH-WEST. 

Newport and Pillgwenlly Water Works.—This Bill, the 
object of which is to obtain Parliamentary powers to 
extend the limits of supply, to construct works, to take 
lands and waters, to raise further capital by shares and 
loans, &c.,came on Tuesday before an unopposed Committee 
of the House of Commons, presided over by Mr. —- 
There being no opposition the preamble was formally 
proved, the clauses passed without alteration, and the Bill 
ordered to be reported. 


Haverfordwest.—The Town Council having decided on 
supplying the town with water to be pumped from the 
river at Barnsley, a meeting of the ratepayers was con- 
vened on Friday night to consider the action of the 
Council. Various schemes were suggested, but the 
general opinion appeared to be in favour of pumping from 
Craddock’s Well, which is but a short distance from the 
Portfield reservoir, so that pipes would simply have to 
be laid along the corporation roads and lanes. This was 
the original town water scheme propounded by Mr. 
Broadie, many years since, but which was unfortu- 
nately discarded. It was ultimately decided that the 
Council should be cy ey to call a special meeting, at 
= a deputation from the meeting should be intro- 

uced. 


Cardif.—Last week’s exports of steam coal were un- 
usually heavy, amounting to 170,000 tons. The best 
Sse have been making 9s. 6d. per ton, while secondary 

escriptions have been firm at 8s. 6d. per ton. Small 
steam coal has been in rather better demand. The house 
coal trade has remained dull. The manufactured iron 
and steel rail trades have shown no improvement. 


Ruabon.—The blast furnaces of the new British Iron 
Works, at Ruabon, were blown out on Tuesday, in con. 
sequence of continued depression in the Welsh iron trade, 


Llanelly,—Trade is fairly brisk, and little inconvenience 
has been experienced from scarcity of water except at the 
Dafen Works, which have ceased operations for a time. 
Several extensions of works are taking place at Llanelly 
at present. Four additional mills, besides other improve- 
ments, are in process of erection at the Morfa Works, 
owned by Mr. J. S. Tregoning. Another mill is being 
added to the Old Castle Works, and arrangements are 
proceeding for the lighting of the Western Works by 
electricity. 

Rhondda and Swansea Bay Railway.—The construction 
of a tunnel in the Rhondda Valley in connection with 
the Rhondda and Swansea Bay Railway is stated to be 
making satisfactory progress. The rate of advance is 
five yards per day from each end, and nearly half the 
whole distance has been driven. 





NOTES FROM SOUTH YORKSHIRE. 

; SHEFFIELD, Wednesday. 
Closing of Two South Yorkshire Collieries.—The cessa- 
tion from work of two collieries is reported. The one is 
the West Melton Colliery, where, forty or fifty years ago 
wagons and drays from twelve to twenty miles roun 
used to go for their coal, it being the nearest colliery to 
Doncaster and the country below it. This colliery has 
worked what is known as the Melton Field coal. The 
other pit is Newhill, which also has been in existence 


over a century, and the output from which has always | 250,000/ 


had a large London sale. A number of miners are neces- 
sarily thrown out of employment. 


South Yorkshire Collieries and the Hull Coal Trade,— 
The official return of coal brought to Hull from each 
colliery, and the quantity reported during June, shows a 
tota! of 156,840 tons, against 122,096 tons for June, 1886; 
for the six months 854,312 tons, against 612,488 tons for 
the corresponding period of 1886. Denaby Main heads 
the list by a long way, with a total tonnage of 18,456, 
Allerton Main coming next with S880 tons, Manvers 
Main third, with 8,048 tons, and Elsecar fourth, with 
7544 tons. During June the exports reached a total ton- 
nage of 87,232 tons, against 58,870 tons; for the six 
months, 403,758 tons, against 236,195 tons for the corre- 
sponding period of 1886. The greatest increases are shown 
by North Russia, France, Germany, Italy, and Egypt. 


Davy Brothers, Limited.—The annual meeting of the 
shareholders of this engineering firm has been held at 
Sheffield this week. A dividend at the rate of 4 per cent. 
™ annum free of income tax was declared, and Mr, 

avid Davy was reappointed to the directorate. 


Dore and Chinley Railway.—Owing to the necessary 
amount of — not having been subscribed for the con- 
struction of the Dore and Chinley Railway it will not be 
proceeded with—at least, at present. This has caused 
great disappointment throughout the whole district. 





New Dredger for the Ouse.—The Aire and Calder Navi- 








gation Company have > wena a new dredger for the 
Ouse. She was built by Messrs. McIntyre, of Paisley, and 
her massive machinery, which is of cast steel, was made 
by Messrs. Fleming and Ferguson, of the same place. In 
reference to her capabilities, it may be stated that she 
can dredge from 1200 to 1400 tons per day. 


Shefield Water Works.—The agreement of the Sheffield 
Corporation with the Water Company to purchase the 
water works has now been finally settled. The terms of 
purchase are exceedingly high. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIPDLESBROUGH, Wednesday. 

The Cleveland Iron Market. — Yesterday, although it 
was the quarterly meeting, the attendance on ’Change 
at Middlesbrough was small and very little business was 
done. No. 3f.0.b. Tees for prompt delivery was quoted 
34s. 6d. by merehants, but makers were firm at 35s. and 
reported good business during the past ten days. Stocks 
continue to decline and this strengthens the hands of 
sellers, as an extra demand would be felt at once. 
a are good for this time of year, being up 
to date this month 28,500 tons, against 25,300 tons at the 
same time last month, and 19,200 tons at the correspond- 
ing period last year. Reports of manufactured iron and 
steel are also heavy. The iron rolling mills are all very 
busy, and are pressed for delivery, and have orders on 
their books which will carry them into next year. 
Hematite pig iron is steady at 43s. 6d. per ton. 


Engineering and Shipbuilding.—There is no change to 
report in engineering or ironfounding, but some of the 
departments, such as bridge, locomotive, and wagon buil- 
ders are well employed. In the shipbuilding trade there 
is nothing fresh to report. Iron ship-plates are quoted 
4l. 10s. ; angles, 4/. 5s. ; steel ship-plates, 6/. 2s. 6d. ; and 
angles, 5/, 10s., all less 24 per cent. at the works. Rails 
are quoted 4/. 2s. 6d. to 41. 5s, f.0.b, 


The Salt Trade.—This industry is developing more and 
more in the Middlesbrough district, and most of the firms 
engaged in it are busy. A few daysagosalt was struck at 
a borehole on some land adjoining the Imperial Iron 
Works, South Bank, Middlesbrough. It is not yet known 
how thick the bed may be, but the appearances are very 
favourable. ‘The depth at which the rock has been found 
is over 1000 ft. 


The Coal and Coke Trades.—The coke trade is firm, but 
coal is quiet, 








Tue Accipents To Torrepo Boats.—In the course 
of an article last week on the inquiry held into the cause 
of the recent failure of a oo boat boiler, we stated 
that we had heard informally of another accident to a 
torpedo boat boiler. Messrs. Thornycroft and Co. re- 

uest us to state that this boiler was not constructed by 
them. 

THE GLAscow ExutBiTion.—The arrangements for the 
International Exhibition of Industry, Science, and Art, 
to be held in Glasgow next year, and_of which Her 
Majesty the Queen is patron, and His Royal Highness 
the Prince of Wales honorary president, are being rapidly 
made. The buildings, which will cover ten acres, are 
rising fast and will be completed this year. Special atten- 
tion has been given to the machinery annexe, which will be 
a building 350 ft. by 250 ft., with boiler-house and electric 
light court in addition. Thecentral court of the machinery 
annexe will beconstructed to carry an overhead rope-driven 
crane, and at the north end of the machinery annexe will 
be a court 50 ft. wide, a continuation of the central court 
of the main building, which is 12.0 ft. by 60 ft., in which 
will be placed the motive power for driving exhibits. The 
columns in the machinery annexe will be constructed of 
two malleable iron rails 20 ft. long, let into cast-iron sole- 
plates, and cast-iron saddle: piece at top, te carry roof and 
shafting. The river which runs through the grounds will 
ge @ piece of water 450 yards long hy 30 yards wide by 

yards deep, on which it is proposed to have electric 
launches and other boats and rafts. The former could 
run backward and forward with visitors, to whom a small 
charge could be made. The guarantee fund exceeds 





Mr. J. C. CRaveN.—We t to announce the death 
of Mr. J.C. Craven, M.I.C.E. Mr. Craven was born in 
Leeds in 1813, and served his oppeentionsy with Messrs. 
Fenton, Murray, and Jackson. When only nineteen years 
of age his ability was so marked that his employers placed 
the execution of an order for some of the first engines for 
the Lg oe and Manchester line entirely under his 
control. e was afterwards for a short time with Mauds- 
lays, of London, and then with Todd and MacGregor (the 
Railway Foundry), Leeds (afterwards E. B. Wilson and 
Co.) His next appointment was to the locomotive de- 
pane of the Lancashire and Yorkshire Railway, Miles 

latting, Manchester, where he showed that tractive 

er of locomotives even on gradients was considerable, 

several trials which induced the directors to abandon 
the use of rope hauinge for pulling trains up the incline 
from Manchester Station. From the Lancashire and 
Yorkshire line he was appomted to the loeomotive de- 
partment of the Eastern Counties Railway at Stratford, 
which he left for the Brighton line, of which he was loco- 
motive and superintendent for over twenty-seven 
years. He was the first to introduce the use of a bell 
signal (attached to the engine) between the driver and 
conductor, and the inventor of the railway wheel tyre with 
inner lip for preventing fractured tyres parting from the 
wheel. His great ability for managing large bodies of 
workmen wae perhaps his chief characteristic and con- 
tributed most to his success. 
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THE TRANSPORTING POWER OF 
WAVES. 

Tr is only within comparatively recent years that 
engineers have become alive to the enormous power 
of waves in moving the material forming the bed 
of the ocean. Even now many members of the 
profession attach but small importance to the effect 
of wave motion in disturbing the bottom—in com- 
parison, that is, with the transporting power of 
currents. 


























The statistics bearing on the subject are few 
and meagre, and further data from actual observa- 
tion are very desirable. Such facts as we have, 
however, seem to indicate tolerably conclusively 
that the disturbing effect of waves is in many cases 
much more important than that of any ordinary 
current. 

Forty or fifty years ago engineers appeared to 
have a general opinion that ordinary stones, such 
as were used in the rubble foundations of break- 
waters, were safe from disturbance at very moderate 
depths, as may be seen by the construction of the 
piers of that period as well as by specific statements 
made by leading lights of the profession. In the 
case of upright walls founded on a rubble base, 
such as the piers at Holyhead, Portland, Cherbourg, 
Alderney, &c., it was not considered necessary to 
found the wall much, if any, below low water. 
Gradually since these earlier piers the rubble base 
has been kept lower until at the present time it. is 
usual to found the pier proper at least 15 ft. or 
20 ft. below low water. For instance, the dépth at 
the Tyne piers has been gradually increased as the 
piers progress seaward, until now the base is more 
than 20 ft. below low water ; and, according to a 
paper recently read before the Institution of Civil 
Engineers, the breakwater at Colombo is founded 
on the rubble at 23 ft., at its outer extremity. 

Among the statements made on the subject in 
former days must first be mentioned those of Mr. 
Scott Russell, as he was one of a Committee of two 
appointed to report on the subject of waves to the 
British Association. The report was submitted in 
1845, and while in some respects it is valuable, it 
appears to suffer from the defect of having been 
made on insufficient data. In founding a theory 
on experiment it is before all things necessary 
to be sure that the experiments are sufficiently 
numerous and on a sufliciently large scale to justify 
the conclusions indicated being made general. In 
this particular case we are inclined to the opinion 
that the report went considerably further than the 
scale of the experiments justified, and subsequent 
observations of various engineers seem to confirm 
this view. The Committee reported that the waves 
of the sea do not produce an agitation which extends 
to the deep parts of the water. This is, of course, 
a little vague, but we are able to value the unknown 
quantities by Mr. Russell’s statement to the Institu- 
tion of Civil Engineers in 1847, ‘* that waves 10 ft. 
high only agitate the water 6 in. at a depth of 10 ft. 
below the bottom of the wave.” 

Other engineers of the period held very much 
the same opinions, whether based on independent 
observations or on those of the Committee we are 
not aware. Sir John Rennie considered rubble 
would remain undisturbed at 9 ft. below the surface ; 
Mr. J. M. Rendel at 15 ft. In his paper on Sun- 
derland Harbour (1858), Mr. Murray states that 


® | small stones are undisturbed at 22 ft. Ina pamphlet 
|dated 1832, which displays a curious mixture of 


ignorance and research, Mr. Macgregor, surgeon 
R.A., states that waves do not disturb the bottom 


g| at a greater depth than 30 ft. 


More recent experience, however, and indeed 
some which is not very recent, seems to be much at 
variance with the conclusion of Mr. Russell’s 
Committee, and appear to prove conclusively 
that the effect of the waves is often felt at very 
great depths. So long ago as the building of the 
Bell Rock Lighthouse, Mr. Robert Stevenson ob- 
served that boulders up to 2 tons weight have been 
thrown on to the rock by the waves ; the depth 
from which they were moved is not stated, but the 
soundings on the east side of the rock increase 
rapidly to 16 fathoms, so it is more than probable 
that the boulders came from a considerable depth. 
The lighthouse-keepers have observed similar stones 
appear on the rock during storms on several occa- 
sions of later date. 

Sir John Coode has stated from personal observa- 
tion under water that the shingle of the Chesil 
Bank is disturbed by storms ata depth of 8 fathoms, 
and that 33 million tons of shingle have been 
thrown up on the bank in one day. 

Captain Calver, R.N., mentions that he has fre- 
quently seen waves of 6 ft. to 8 ft. in height change 
colour when in a depth of 7 or 8 fathoms. 

Brémontier observes that on the banks of New- 
foundland the agitation of storms is felt at a depth 
of 160 metres, 

Vionnois puts the depth of disturbance at St. 
Jean de Luz, Bay of Biscay, at 300 metres. 

The late Professor Edward Forbes noticed that 
the *‘ Venus Cassina,” a large-shell fish not known 








to live atless depth than 7 fathoms, is often thrown 
up during heavy gales on the coasts of Scotland, 
Treland, and the Isle of Man. 

Sir James Douglass has stated that coarse sand 
has been thrown 0 a depth of 25 fathoms on to 
the lantern gallery of the Bishop’s Rock Lighthouse, 
120 ft. above low water ; he also has alluded to the 
fact, well known amongst fishermen on coasts with 
an Atlantic exposure, that lobster traps are occa- 
sionally filled with coarse sand in depths up to 
30 fathoms. 

It. is not unusual for vessels sunk in comparatively 
deep water to be broken up by subsequent storms ; 
for instance, a steamer ca ted the Pegasus, which 
sunk off the Goldstone, Northumberland coast, in 
eleven fathoms, was broken up by a later gale, and 
part of the wreck washed ashore. 

In tke face of these facts the deduction arrived at 
by Scott Russell* as to the depth at which wave 
action is felt seems hardly tenable, and finding the 
theory deficient in one important particular, one is 
tempted to inquire further. Mr. Russell classed 
waves under four heads, two only of which are all 
we require to consider, viz. ; (1) waves of transla- 
tion, and (2) waves of oscillation. The first class 
includes the tidal wave, bores, ordinary ground 
swell, and the waves of Class II. when they reach 
much shallow water. The second class includes all 
other storm waves. This classification has been 
adopted by most subseyuent writers, but it appears 
tolerably certain not merely that it has little value, 
but that it is very apt to induce erroneous ideas on 
the action and power of the waves. Rankine was of 
opinion that there is no such thing as a wave of 
oscillation, but he contented himself with generalisa- 
tion, and Scott Russell’s papers have continued to 
be regarded as the chief authority. 

The nearest approach to a wave of pure oscilla- 
tion no doubt is the ripple produced by dropping 
a stone into water ; as there is no horizontal force 
except that due to the pressure caused by the impact 
of the stone, it may be considered that there is no 
actual horizontal movement of the fluid. But the 
conditions of waves produced by the’ wind are 
entirely different ; there is an actual and continuous 
horizontal force applied, and there must be actual 
transference of water, and the velocity of move- 
ment will increase and be felt at greater depths 
with the continuance of the force, at any rate up to 
a certain point. When a gale lasts long enough 
the current actually developed in even a tidal sea 
may amount to a material figure ; thus in the Great 
Belt where the ordinary tidal stream runs from 1 to 
2 knots per hour, the current is increased during 

ales to 5 knots. On the eastern shores of the 

altic westerly gales occasionally raise the level of 
the sea from 3 ft. to 4 ft. in a day or two, a trans- 
ference of water which ination a very important 
current. Similarly the level of the Mediterranean 
is ‘affected by storms, and even a large tidal sea 
like the North Sea has its surface raised as much as 
2 ft. during westerly gales in the Atlantic. Once 
admit that the water must bein motion and you 
attribute the character of Class I. to them ; they are 
no longer waves of oscillation. 

The chief characteristic of Class I. as defined by 
Scott Russell, is that motion at the bottom is equal 
to that at the surface and in the same direction. 
Ground swell belongs to Class I.; in its ordinary 
form it is the effect of a storm at a distance ; thus 
a heavy ground swell running up the Channel is 
caused by a westerly gale in the Atlantic, whose 
influence has not reached our shores except in this 
form. It may be calm in the Channel or there 
may be a contrary or cross wind blowing. Now 
according to the theory the waves out in the At- 
lantic where the gale is blowing are purely oscilla- 
tory, and those in the Channel waves of translation ; 
that is to say, that where there is an actual appli- 
cation of a horizontal force there is no motion of 
fluid produced, but miles away, where the force 
does not exist, there is an important movement of 
the water. 

Storm waves can never be entirely poner” 
though the amount of translation in them probably 
varies considerably according to the strength of the 
wind, the time it has been blowing, and other cir- 
cumstances. 

Mr. Scott Russell determined the motion of the 
particles to be ellipses, forward on the crest and 
backward in the hollow of the wave, and as was 





* As the other member of the Committee died before 
the report was made the opinions are those of Mr. Russell 
only, and he is therefore quoted instead of the Committee, 
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further pointed out by Rankine the ellipses become 
flatter as they are deeper in the water, until at 
the bottom the motion of the particles is simply 
back and forward in a straight line, The ellipse 
formed by each particle was supposed to be com- 
plete; that is, that each particle returned to 
the point in space from which it started, and no 
doubt in experiments conducted on a small scale, it 
might not be possible to observe that this is not so, 

* but in storm waves the actual motion of the particles 
near the surface is probably more of the nature of 
a curtate cycloid formed by a rolling ellipse. At 
the bottom, motion will be back and forward in a 
straight line, but the forward stroke always a little 
longer than the return. When a strong gale has 
been blowing for some time, a considerable forward 
motion is imparted to the water, greater at the 
surface than at the bottom, but still forward 
throughout. Out of the influence of the wind the 
forward motion of both waves and water will be 
maintained by momentum, but the influence of the 
wind being absent, the motion of the fluid will be 
reduced at the surface to what it is at the bottom, 
making what is known as ground swell. The 
defect in Scott Russell’s investigation seems to have 
been simply that the horizontal force of the wind 
was not taken into account. 

If the idea of pure oscillation were correct, it 
would be difficult to account for several of the facts 
to which we have directed attention, but they all 
appear capable of explanation if it once be admitted 
that all waves partake more or less of the trans- 
latory character. No doubt some kinds of wave 
possess more of the oscillatory character than 
others, but the difference is one of degree, and 
investigation would no doubt show that sea waves 
possess every amount of the one character and the 
other from the stone ripple on the one hand— 
almost or quite oscillatory—to the tidal wave on the 
other, almost quite translatory. But even the tidal 
wave may be considered a wave of the second order 
when it is remembered that the motion of a particle 
at the surface approximates to a flattened ellipse, 
of which the travel of the tidal stream during six 
hours is the major and the rise or fall of the tide 
the minor axis. 

Before the theory of wave motion can be recon- 
structed to be of real value, it is necessary that 
observations should be made on a large scale from 
actual storm waves under various conditions; in 
the mean time all that can be said is that the exist- 
ing theory seems to be far from accurate. That 
waves do exert great disturbing power at moderate 
ce ths, and that their influence is felt in deep water, 
is tolerably certain. But the nature of this action 
in even comparatively shallow depths is as yet 
almost unknown, and its extent can only be very 
roughly arrived at. 

That in considering the question of the accumula- 
tion or removal of silt in moderate depths and ex- 
posed situations, it is of as much or more importance 
to consider the direction of the waves as that of 
tidal or other currents, is a statement which a very 
moderate amount of observation will establish. 
Even where the material composing the bed is of a 
nature particularly favourable to movement by cur- 
rent, if the surface of the water be of sufficient area 
to allow of the production of waves in some degree 
proportional to the depth, one or two heavy gales 
will cause a greater amount of disturbance of the 
bottom than an ordinary tidal current in several 
months. 

In an estuary where the bed is mud and silt, and 
the tidal currents run from 2 to 3} knots per hour, 
we have observed as much silt thrown into an in- 
closure in a single storm as the tide deposited in the 
course of twelve months, The height of the waves 
would be about 5 ft. or 6 ft. at most and the depth 
of water decreasing slowly from 6 to 1} fathoms 
immediately outside the inclosure. The amount 
of material held in suspension by the water may 
be judged from the fact that in an adjacent in- 
closure, quite sheltered from the waves, the average 
level of the bottom was raised about Gin. in a 
year, 

It was quite a common error formerly to neglect 
the influence of the waves in the formation of bars 
at the mouths of rivers falling into the sea. Lieu- 
tenant Ellis, in 1839, and Mr. J. Walker, in 1841, 
directed attention to the true cause of the existence 
of bars, and Mr. W. Stevenson has stated, that in 
1842 he reported that the bar at the mouth of the 
Dornoch Firth was produced by wave action. But 
the lesson taught by these gentlemen was learned 
very slowly, and even at the present.day far more 





stress is often laid on the power of currents than 
on that of waves under circumstances peculiarly 
favourable to the action of the latter. _ In consider- 
ing the probable effect of works in a land-locked 
or partially land-locked estuary, comparison cannot 
be made with similar works in an estuary open to 
the sea, because in nearly all exposed estuaries the 
waves will have more influence than currents, while 
the reverse is generally the caso in sheltered basins. 
For instance, it would be palpably an error to at- 
tempt to draw a comparison between the estuaries 
of the Thames, Seine, or Ribble on the one hand, 
and those of the Mersey or Tees on the other ; the 
former are particularly exposed to wave action and 
the latter are sheltered, in the one case naturally 
and in the other by artificial works. 





THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 

Tue letters and articles which have appeared in 
our columns with relation to the friction which has 
been set up between the agricultural engineers and 
the Royal Agricultural Society, on account of the 
action of the latter in the matter of engine trials, 
will have prepared our readers for the informa- 
tion that the Society’s Show, which opened last 
Friday at Newcastle-on-Tyne, shows a marked de- 
crease in engineering interest, even when judged 
by the very moderate standard of the last few 
TaBLE I.—Showing the Amount of Shedding Provided for 

Implements and Machinery during the Past Seven Years. 





Side 
Sheds. 


ft. 
1095 
1611 
1402 
1618 
1554 
1520 
1640 
1584 


Machinery 
in Motion. 


| Ordinary. 





{t. 
6662 
9188 


Carlisle, 1880 

Derby, 1881 .. 

Reading, 1882 

York, 1883 .. oe 
Shrewsbury, 1884 .. Sf 
Preston, 1885 da oa 
Norwich, 1886 pas ond 
Newcastle, 1887 | 


| 
9326 | 
9569 | 
9315 | 
8417 
7155 | 
5508 
| 





years. Time after time we have harped on the 
same string, noting the absence of novelties, and 
setting forth the reasons which have contributed to 
restrict the enterprise and spirit of competition 
among the exhibitors ; but now we have also to 
chronicle a great falling off in the bulk of the exhibits. 
As Table II. below shows, there has been a gradual 
TaBLE II.—Showing the Number of Implements Exhibited at 

os — Shows, and Balance of Expenditure and 

ceipts. 
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diminution in their number, which, however, did 
not of necessity signify much, as many of the 
articles shown are of small size and importance, and 
a few hundred more or less does not make a great 
difference in the interest and value of the display as 
a whole. But at the present Show the large ex- 
hibitors, that is, the engine-builders—the firms who 
have created the business of agricultural engineer- 
ing not only in England but throughout the world, 
and whose productions have transformed agricul- 
ture—have carried the process of curtailment of the 
number of their exhibits to a much greater length 
than heretofore, most of them taking only half 
the ground they formerly occupied (Table I.). 
We do not suggest that the dissatisfaction they feel 
at the proceedings of the Society would have pro- 
duced this effect if business considerations had 
pointed in the other direction ; but when this dis- 
satisfaction was added to the memory of several un- 
remunerative shows and the prospect of . poor 
results in the present year, it served to turn the 
scale and form a plausible excuse for united action. 
The outcome of these combined causes is contracted 
stands, stock designs, and an utter lack of interest 
(if we except the engine trials, of which we speak 
in another part of the paper) in the entire display. 
Under these circumstances our annual description 
must be very brief. 


THE ENGINES. 


In accordance with our usual custom, we com- 
mence with the description of the engines. Those 


— | which were entered for the competition are dealt 


with in connection with their performances, while 
the remainder exhibit very few features of novelty. 

A new arrangement of gear for communicating 
the motion from the crankshaft to the travelling 
wheels in traction engines is shown by Messrs. 
Marshall, Sons, and Co., of Gainsborough, the 
arrangement being designed to effect economy in 
the width of the engine, and also to bring the 
strains close up to the crankshaft bearing both for 
the quick and the slow speed. There are, as usual, 
two pinions on the crankshaft, a small one for haul- 
ing heavy loads and for uphill work, and a larger 
one for lighter work. The first is keyed fast on 
the crankshaft close outside the bearing, and trans- 
mits its motion through an idle intermediate wheel 
to the toothed wheel connected with the travelling 
wheel. The larger pinion has a square eye fitting 
on a square boss projecting from the side of the 
smaller pinion and sliding on it. This pinion itself 
is bored out so that it can slide right over the teeth 
of the smaller pinion, enveloping them, and practi- 
cally occupying their place. But before this change 
can be effected the intermediate wheel needs to be 
transferred to another position, in order that it may 
still gear with the driving pinion and with the main 
wheel. To enable this manceuvre to be easily 
effected the intermediate wheel runs on a stud 
which forms a crank-pin at the end of a weighshaft 
parallel to the crankshaft. This weighshaft can 
be partially rotated by means of a worm and a 
worm segment, its two extreme positions being 
marked by a stop-pin which can be dropped through 
a hole in the bearing into one of two recesses bored 
in the shaft. In one extreme position of the shaft 
the intermediate wheel is in position to gear with 
the small pinion and the main wheel (see engrav- 
ings, page 68), while in the other it gears with the 
larger pinion and the main wheel. It is quite im- 
possible to have both pinions in gear at the same 
time, while there are no sliding keys in the shaft to 
work loose. The new arrangement has already 
been tried for a considerable time, and experience 
corroborates the good results which are promised by 
the design. 

At the stand of Messrs. Charles Burrell and Sons, 
Limited, of Thetford, there is an exhibit which may 
be classed both an engine and an implement. It is 
a Proctor’s digger, and is designed to secure the 
advantages of spade husbandry with the economy 
of steam power. It consists of a 4 horse-power 
agricultural locomotive, with flywheel to serve as a 
pulley for driving thrashing machines, and for 
effecting all the work which a portable or self- 
moving engine of the same size would perform. 
The digging apparatus is mounted at the back 
engine, behind the firing platform. The imple- 
ments for turning the soil may be compared to 
pitchforks. They are each coupled, after the 
fashion of connecting-rods, to one pin of a 
three-throw crankshaft, driven by a train of wheels 
from the crankshaft of the engine. Each fork is 
guided and controlled by a link pivotted at one end 
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to a fixed point in the frame of the engine and at 
the other end to the shaft or shank of the fork about 
midway between the tynes and the opposite end of 
the shaft which is pivotted to the crank-pin. The 
result of this arrangement is that the clods of earth 
are usually turned over just as by the spade; by an 
alteration of the speed of the engine they can be 
thrown back with considerable velocity, and at the 
same time be broken up so as to leave the ground 
like a. seed bed, The digger exhibited is designed 
specially for market gardening, and will cultivate 
four acres of land in a day of twelve hours. It has 
three forks with six tynes in each, the whole cover- 
ing a space of 6 ft, in width, and advancing 6 in. 
ata stroke. The tynes are jointed to the shank 
and held in position by a strong spring, which 
gives way if a piece of solid rock be encountered. 
A larger implement is made, driven by an 8 horse- 
power engine. The same firm show a compound 
traction engine, fitted with a starting valve to supply 
steam from the boiler to both cylinders to increase 
the handiness of the engine at starting and in 
difficult situations. This engine is fitted with 
springs. 

The subjects of our illustrations on page 65 
are two engines shown by Messrs. Ransomes, 
Sims, and Jefferies, of Ipswich. The first is a 
12 horse-power compound portable with cylinders 
7in. and 1lin. in diameter by 14 in. stroke. 
The engine makes 155 revolutions per minute, 
and has a flywheel 5ft. Gin. in diameter. The 
cylinders are steam-jacketted, and the boiler is 
of mild steel, flanged and rivetted by hydraulic 
machinery, The second is a 4 horse-power hori- 
zontal engine with cylinders 7 in. in diameter and 
10 in. stroke. It has a double crank, and is fitted 
with pump and governor, set to secure a speed of 
165 revolutions per minute. The eccentric is 
capable of adjustment to give any desired cut-off. 

An engine which has only been completed during 
the last few days is shown by Messrs. Wallis and 
Stevens, of Basingstoke. In this engine the steam 
is expanded at two stages as in the compound 
system. There is, however, only one cylinder, the 
first expansion being effected in the lower end and 
the second in the upper portion. To gain the 
necessary difference of areas at the two sides of the 
piston the lower is provided with a trunk which 
occupies about two-thirds of the volume of the 
cylinder. It works in a tubular extension on the 
lower cover, and is provided with two piston rings 
which serve to make it tight without the use 
of a stuffing-box. A single valve distributes 
steam to both ends of the cylinder. After the 
steam has done its work in the lower end it passes 
through the cavity of the valve, but instead of 
escaping by the exhaust port, as in the ordinary 
engine, it enters the passage leading to the upper 
end of the cylinder, and is then expanded. It 
finally returns into the valve cavity and passes into 
an exhaust cavity above the upper steam port. We 
believe that several attempts have previously been 
made to produce a compound engine with a single 
cylinder without any great success, for reasons which 
are not very difficult to find. 

The ‘‘Climax” motor, which we described on page 
295 of our last volume, appears at the Show in a 
new form, It will be remembered that the special 
feature of the arrangement is a coil boiler into 
which water is continuously pumped ; there is no 
steam space in the ordinary sense of the word, the 
water being gradually vaporised as it passes 
through the coil, and being drawn away as steam 
at the same rate as it is injected by the pump. The 
boiler at Newcastle is formed of two coils, rectan- 
gular in cross-section, one within the other, placed 
at such angle that the fuel, which is fed into the 
interior of the inner coil, will gradually slide down 
as it becomes consumed. The coil thus formsa 
hopper for fuel, together with furnace and firebars, 
all in one, the coke resting on the lower parts of the 
convolutions of the coil, and the flame passing out 
between the upper ones. The whole is inclosed in 
a treble sheet-iron casing, the space between the 
walls of the casing being utilised as ways for 
the entering air, which is thus heated, while radia- 
tion into the engine-room is prevented. The fuel, 
which is by preference coke, is fed in through an 
inclined door near the top of the casing, while 
access is gained to the ashpit through a pair of 
swing doors below. On Saturday last the time 
occupied in getting up steam was only seven 
minutes. The rapidity with which the engine can 
be got into action, on account of the smal] quantity 
of water to be heated, is one of the chief features 





which recommend this motor to users whose work 
is intermittent.. It can be started at any time 
almost as quickly as a gas engine, and by a turn of 
a handle the fire can be dropped into the ashpit and 
the work stopped. During the time it is running it 
can be left in quite unskilled hands, for no combi- 
nation of ignorance and malice can produce an 
explosion, the worst that can happen being that the 
steam shall. become superheated and melt a 
fusible connection placed in the steam pipe for the 
purpose. The engine is practically the same as 
that already illustrated by us, the only difference 
being that it is now fixed on a horizontal bed in- 
stead of being mounted ona wall. It is exhibited 
by Mr. William Bashall, of 17, Bear-alley, Farring- 
don-street, London, 

Turning now to the gas engines we find only 
three represented at the Show. Messrs. Crossley 
Brothers, Limited, have a new pattern of domestic 
motor capable of working up to one-third horse- 
power. It is of the vertical type of Otto engine, 
with which every one is now familiar, with a side 
shaft driven by skew gearing. The governor is of 
the pendulum variety, but instead of the weight 
hanging below the centre of motion (see vol. xl., 
page 79) it is placed above it. The arrangement 
is as follows: A slide is moved backwards and for- 
wards by a cam on the vertical side shaft. In 
bearings on this slide is a short spindle which 
carries a projecting finger, so situated that at each 
travel it will meet the spindle of the gas valve and 
open the valve, unless it be moved out of line of 
the spindle by the agency of the inverted pendulum 
governor. This is an arm terminating in a bob 
which is fixed nearly upright on the same spindle 
with the finger, and is carried backwards and for- 
wards with it. When the acting or forward stroke 
of the slide commences, the inertia of the bob tends 
to cause it to lag behind the slide; if the speed of 
the slide be great, or if the pendulum be set nearly 
vertical, the motion of the bob will be actually 
slower than that of the slide, and it will rise, at 
the same time lifting the finger into such a position 
that it will miss the gas valve and prevent the 
engine getting its charge for that revolution. 
The pendulum is not keyed to the spindle, but is 
mounted on it with a frictional grip which allows of 
it being moved by hand to adjust the speed of the 
engine. 

Messrs. A. Shirlaw and Co., of Suffolk Works, 
Birmingham, show the Spiel petroleum engine, 
which appears for the first time under the auspices 
of the Royal Agricultural Society. It has, how- 
ever, been already illustrated and described by us 
on page 134 of vol. xli. We learn that the spirit 
by which it is driven can be obtained in Scotland 
and the northern counties for 5d. per gallon, which 
reduces the cost of working, as compared with 
London prices, some 30.or 40 per cent., bringing it 
to one halfpenny per horse-power per hour. 

Next to this engine is a new pattern of gas engine 
exhibited by Mr. Charles Ridealgh, of Sunderland. 
It is a compression engine, having an explosion at 
each revolution. The lower end of the cylinder 
(the engine is vertical) opens into a chamber in- 
closing the crank and connecting-rod, and com- 
municating with the atmosphere only through a 
flap valve opening inwards. When the piston is 
rising air is drawn into the crank chamber past 
the flap valve, and when the piston descends this 
air is slightly compressed until the piston nears the 
end of its stroke, when it is forced into the cylin- 
der, sweeping out the burnt gases before it. The 
gas does not enter the crank chamber, but is ad- 
mitted to an adjoining chest, separated from it by a 
flexible diaphragm. During the suction stroke the 
gas flows into the chest, and during the succeeding 
stroke the air pressure is transmitted to it through 
the diaphragm, so that when the inlet valve is 
opened both gas and air flow together into the 
cylinder, to be there compressed during the return 
stroke. The ignition is effected by a hot tube. It 
will thus be seen that the cycle of operation at the 
upper side of the piston is as follows: Supposing 
the piston to be at the top, the mixture is exploded 
and expands until the piston nearly reaches the 
limit of its travel; the exhaust port is then 
exposed, and the products of combustion rush 
out. At the same time, the inlet valve is opened 
and the mixed charge enters, filling the cylinder. 
The inlet valve is then closed and the piston rises, 
compressing the charge before it. During this 
cycle the opposite side of the piston has first com- 
pressed the gas and air sufficiently to make it flow 
into the cylinder, and has then drawn in the fresh 





charges ready for the next stroke. The maker 
specially claims that there can be no escape of 
burnt gas from this engine into the building which 
contains it, as all leakage past the piston is again 
returned to the cylinder, and finds its way into the 
exhaust pipe. The engine shown is rated at a 
quarter of a horse-power, but it is made in much 
larger sizes. 

The catalogue also contains mention of Weather- 
hogg’s portable engine working with petroleum or 
gas, and suitable for agricultural purposes, but the 
makers, Messrs. W. Foster and Co., of Lincoln, 
were not able to show it. 


ImpLEMENts, &c. 


The competitions in implements are this year 
confined to potato planters and raisers. Two firms 
only entered for the former trials, which took place 
last week at a farm near Gosforth Station. Messrs. 
Murray and Co., of Banff, N.B., entered six 
planters, and Mr. Robert Kyd, of Coupar Angus, 
entered one, which had already taken the High- 
land Society's prize. None of the machines 
presented any specially novel features. The trials 
of potato raisers are necessarily deferred until 
the crop is ready for gathering. There are 
numerous entries, both of ploughs and diggers, 
but the bulk of the competing machines ex- 
hibit no essential features of difference. They 
comprise, as is well known, a nearly horizontal 
share to cut off the ridge in which the potatoes 
are grown, and a number of arms fixed to a disc 
revolving in a vertical plane at right angles to the 
ridge, These arms catch the soil and potatoes, 
throwing them out sideways against a coarse screen, 
which permits the dirt to pass through, but arrests 
the potatoes, dropping them on the field in a regular 
line. Lewis’s patent digger, exhibited by Messrs. 
Powell Brothers and Whitaker, of Wrexham, con- 
tains, however, several improvements. and is, 
moreover, an exceedingly well-made machine. It 
is carried on two travelling wheels, and is drawn 
by_a pair of horses harnessed to a pole, the horses 
forming the third point of support in place of the 
usual leading wheel. The axle carries a bevel 
wheel which gears with a pinion on a longitudinal 
shaft, provided at the end with a rotating disc 
furnished with arms. This disc is set to run two- 
thirds of the speed usual in these machines, and is 
provided with 50 per cent. more arms than custom- 
ary, so that it may do the ordinary amount of work. 
The reason advanced by the makers for this change 
is that the skins of delicate potatoes are injured by 
the heavy blows they often receive by the arms and 
against the screen, and that their keeping qualities 
are thus deteriorated. To further lessen the force 
of impact against the screen, the latter is made in 
the form of a revolving disc, and is set at an angle 
to the line of delivery. It is thus kept in continual 
rotation, and the potatoes instead of being stopped 
abruptly are made to glance off in a definite direc- 
tion, which is different from that taken by the lumps 
of soil. At the headlands the entire apparatus is 
tilted on the axle, the pinion being automatically 
disengaged from its shaft at the same time, The 
machine is designed to raise three to four acres of 
potatoes per day. 

In haymaking machines a novelty is shown by 
Messrs. Jeffery and Blackstone, of Stamford. In 
this the tynes are arranged spirally on the bars for 
the purpose of effecting a more even distribution 
of the crop and rendering the draught perfectly 
uniform. As the spiral tyne bars cannot be turned 
back, if the points of the forks meet with an ob- 
struction, each tyne is mounted with a small in- 
volute spring which permits of its giving way 
individually. Messrs. W. J. and C. T. Burgess, 
of Brentwood, Essex, show the combined mower 
and hay tedder, which appeared for the first time 
at the last Smithfield Club Show. Between the 
travelling wheels of the mower there is fixed a 
revolving haymaker, so that while one swaithe is 
being cut the previous one is being tossed, and 
thus no time is lost in fully exposing the cut grass 
to the sun and air. An alteration has now been 
made in the implement to cause the wheels to 
travel in the track left by the guide at the outer 
end of the knife, and thus all chance of the grass 
being rolled is avoided. 

We find a modification in the finishing thrashing 
machine shown by Messrs. Marshall, Sons, and 
Co., Limited, of Gainsborough. The smutter is 
now moved to the top of the riddle a.d the worm 
conveyer delivers into the end of it. By means of 
doors controlled from the end of the machine the 
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grain can be either passed through the smutter 
rapidly or slowly, or can be delivered direct to the 
riddle. The change of design has reduced the 
number of bearings and parts, and has left a vacant 
space in the machine, which is utilised as a lock-up 
tool-chest. 

New forms of chaff and litter cutters are shown 
by the Ofverum Estates Company, of Paradise- 
street, Birmingham. These implements are dis- 
tinguished by the absence of feed rollers and 
toothed gear. Within the feeding trough is an 
open-topped box which completely fills the trough, 
and extends through a greater part of its length. 
This box has an endwise reciprocating motion — 
to the length to which the chaff is to be cut. The 
straw is packed into it by hand, and in the first 
instance pushed forward until it projects beyond 
the end of the box into that portion of the trough 
intervening between it and theknife, It here comes 
under a clamp, which as soon as the box attains the 
end of its forward motion, sets down on the pro- 
jecting straw, and holds it while the box recedes. 

na few strokes this system of alternate pushing 
and holding brings the straw under the knives, and 
thus the cutting proceeds as long as the feeding is 
kept up. The reciprocating motion of the box is 
effected by an adjustable crank by which the length 
of the chaff can be made to vary between a quarter 
of an inch and 8 ft. The absence of feed rollers is 
a safeguard against the very serious accidents which 
often happen with chaff-cutters, even in spite of the 
disengaging motion with which they are usually 
fitted. When a man finds his fingers are being 
steadily fed towards a powerful revolving knife, 
he has not always the presence of mind to find the 
clutch lever and operate it before he has lost a 
portion of his hand. 

Among the miscellaneous exhibits is a hand- 
driven circular saw, which gets through its work 
immensely quicker than a hand saw wielded by the 
most experienced carpenter. The makers, Messrs. 


Lewis and Lewis, of Cambridge Heath, London, 
have made no attempt to attain the usual speed of 
a circular saw, but have fixed the turning handle 
direct on the saw spindle, which is provided with a 
heavy flywheel to render the motion the more uni- 


form. The saw, which is 15in. in diameter, runs in 
the contrary direction to that which usually obtains, 
the teeth passing upward through the timber. 
This necessitates that the wood shall be held down 
to the table, and to this end it runs under a small 
driven feed roller, which both keeps it down and 
forces it forward. The roller is keyed ona spindle, 
which goes across the table, and is carried at each 
end in a bearing which can be immediately raised and 
lowered to suit the thickness of the timber, with- 
out altering the tension of the cord by which the 
feed roller shaft is driven. This cord runs on 
grooved cone pulleys, one of which is on the saw 
spindle. An adjustable fence guides the wood and 
leaves the man in charge free to apply his entire 
strength to the handle, which, even when a 3-in. 
deal is being cut, is not difficult to turn. The saw 
table is mounted on a cast-iron pillar and can be 
raised and lowered, the whole forming avery useful 
tool for carpenters’ shops unprovided with steam 
power, and enabling a cheaper class of labour to be 
utilised. 

Ploughs furnish but few novelties to the Show, 
the one showing the most marked departure from 
established form being by Mr. Thomas Corbett, of 
Shrewsbury. ‘This combines the two operations of 
digging and pulverising necessary to produce a seed 
bed. The share and coulter are of the usual types 
which would be used for this purpose. At the side 
towards which the clods are thrown there are 
mounted six spiked or tyned rollers, revolving side 
by side on the same axis, which is placed at an 
angle to the path of the plough. These spikes, 
which are long and curved, break up the clods, and 
spread the fragments out evenly. Messrs. Richard 

ornsby and Co., of Grantham, also show two 
new designs of digging ploughs. 

A new form of adjustable grain screen is shown 
by Messrs. Penney and Co., of Lincoln. It is 
made either in the flat or the cylindrical shape. 
The wires are of rectangular section, and are laced 
on to rods by spiral springs, which not only hold 
the wires down but also tend to push them apart. 
The sides of the screen (or the ends if it be the 
cylindrical form) can be moved nearer together or 
further apart by screws, and when this is done 
the wires accommodate themselves to the change, 
crowding together or spreading, as the case may be, 
the spaces between them being uniform over the 





entire riddle. In a shaking screen the spiral 
springs clear out at each reciprocation all the 
grain which has been caught between the bars. 

The hay and straw press shown by the Lincoln- 
shire Hay and Straw Patent Pressing Company, of 
Boston, appears to have been produced, in the 
first instance, by the exhibitors to supply their own 
needs, and is now offered to the trade. It is ex- 
ceedingly simple, and is intended for the use of 
farmers and packers who cannot afford to put down 
large permanent plant. The straw is fed into a 
deep box cabehied? with a movable top and bottom, 
connected together by right and left-handed screws. 
When the box is filled, the top, which is made to 
turn out of the way, is replaced, the engine is 
started, and allowed to run until it is pulled up, 
which indicates that the required density has been 
obtained. A door at each side of the box is then 
opened, and the bale is tied by strings laid into 
grooves in the pressing platform before the opera- 
tion was commenced. In this way straw can be 
reduced to one-third of its bulk, and the cost of 
transport decreased almost to the same extent. When 
hay is to be pressed it is brought from the stack 
in cubical masses, and can be put into the press 
through the doors. The whole apparatus is mounted 
on wheels, together with the engine and boiler, 
and can be readily transported to any part of a 
farm. 

A combined stone-breaker and screen is shown 
by Messrs. W. H. Baxter and Co., of Leeds. The 
broken stone is delivered to an elevator, which 
raises it to a rotating screen mounted on a wooden 
framework over the machine. This screen divides 
it into sizes, and returns all that which is above the 
standard size back again to be re-broken ; the rest is 
piled in heaps or shot into carts. .For highway 
authorities and others having large quantities of 
stone to deal with, this machine should prove useful 
and economical. 

A horse hoe showing several novel features is 
exhibited by Messrs. Barnard and Lake, of Brain- 
tree, Essex. The frame which carries the hoes is 
not rigidly fixed to the axle frame, but is connected 
to it by rollers capable of running on a bar parallel 
to the axle. By means of a long lever the man 
who walks behind the implement can shift the hoe 
frame to either side, and thus steer it between the 
rows of turnips or other plants. If the rows should 
not be perfectly straight, or if the horse should 
diverge to either side a little, the hoe frame can be 
adjusted so that it still continues to act on the 
weeds and does not injure the crop. The whole 
frame can also be raised and lowered to place the 
hoes at the desired depth. below the surface, and 
can also be canted to vary the tendency of the hoes 
to burrow. The rod to which each hoe is attached 
is carried by a parallel motion, which permits it to 
rise vertically if the blade meets with an obstruc- 
tion in the soil. Another form of hoe is shown by 
Major General Briggs, of Strathairly, Largo, N.B., 
and is designed for thinning turnips. A pair of 
conical wheels run in the furrows at each side of 
the ridge in which the turnips are planted, and 
carry between them a cam which revolves with 
them. Over the cam, and parallel with the ridge, is 
a horizontal lever pivotted at the forward end and 
carrying a roller which runs in the path of the cam. 
This roller gives to the lever a side-to-side oscillat- 
ing motion, sweeping it backwards and forwards 
across the ridge. At the rear extremity of the 
lever there are fixed two hoe blades, which at each 
reciprocation cut out a clump of the plants, leaving 
a few between each space which they clear. 


Datry. 


The dairy is always an attractive part of the 
show on account of the lectures and demonstrations 
which take place there, particularly those relating 
to the manufacture of foreign cheeses, such as 
Gorgonzola, Brie,and Camembert. There is, how- 
ever, but little new in the way of machinery ap- 
pliances to be found there this year. Hand-power 
centrifugal separators are the chief feature, and 
are contributed by the Aylesbury Dairy Company, 
of 31, St. Petersburg-place, Bayswater, London, 
and by the Dairy Supply Company, of Bloomsbury, 
London. The former also send a centrifugal cream 
tester, which can be used in conjunction with the 
separator. It consists of a ring carrying a num- 
ber of short cylinders mounted on trunnions. A 
glass tube containing milk to be tested is dropped 
into each of these rings, and the whole is rotated. 
The centrifugal force sets all the tubes horizontal, 
and drives the milk to the further end, leaving 


the cream at the mouth. When ‘the operation 
has been carried on long enough to complete the 
separation the speed is gradually reduced until the 
machine stops, when the tubes are taken out and 
the percentage of cream in each sample can be 
read off on a scale at the side of the glass. é 

The Dairy Supply Company show one of Laval’s 
horizontal] separators arranged to be driven by 
hand. It is made in the form of a long cylinder 
with a small pulley at eachend. These pulleys rest 
on the peripheries of two large friction wheels 
which are driven at a high speed by means of 
toothed gearing rotated by a crank handle. This 
machine will separate twenty-five gallons of milk 
per hour. They have also a power separator driven 
by a steam turbine of the Barker mill class. This 
avoids the use of all gearing and means of trans- 
mission, and as the power actually required is very 
smallthe uneconomical nature of the motor does 
not greatly matter. If the idea were worked out on 
the line of Parson’s turbine motor it would pro- 
bably provide the best possible means of driving 
separators. 

ENSILAGE. 


The ensilage stack of the Aylesbury Dairy Com- 
pany, which attracted so much attention last year, 
now appears much improved. It may be re- 
membered that the stack was compressed by a wire 
rope passing backwards and forwards over it, each 
bight being secured to a tightening appliance. Now 
each length of rope which crosses thestack is indepen- 
dent of the rest, and is made fast to a rope barrel. 
Ateachend of the barrelisaring of ratchet teeth work- 
ing with a pawl mounted on the frame in which the 
barrel is carried. By means ofa lever, also pro- 
vided with pawls, the barrel can be rotated a tooth 
at atime until the required tension is obtained, 
when the lever is unshipped and carried to the 
next barrel; and so on. The barrel frames are 
mounted on timbers laid under the stack, and no 
foundations are required beyond these. The whole 
of the appliances can be stowed when not required, 
and easily erected in any partofafarm. A modifi- 
cation of this apparatus is employed as a press for 
baling hay and the like. 

The Ensilage Society has a stand, as usual, con- 
taining many models of silos, most of which we 
have dealt with in previous years. We notice, 
however, two that are new. Mr, C. W. Wilson, 
of Rigmander, Kirby Lonsdale, employs a hy- 
draulic jack to force down the timbers he lays 
across the top of the stack, the pressure being 
taken against tension rods anchored into timber 
laid beneath the ensilage. One jack will serve for 
several stacks, and the remainder of the apparatus 
is very cheap and simple. Messrs. Donisthorne 
and Swain, of Leicester, obtain the pressure from 
wire ropes laid across the stack and wound on to a 
long horizontal barrel, rotated by worm gear. 
There are also a large number of specimens of en- 
silage sent by the indefatigable honorary secretary 
to the society, Mr. H. Kains-Jackson. The sim- 

lest possible method of making silage is shown by 

essrs. T. Pearson and Co., of Wolverhampton. 
According to their method all that is necessary is to 
firmly consolidate the forage in the first instance, 
and when that is done no further pressure is re- 
quired beyond the weight of the material. The 
crop is built in layers into a stack. After a layer 
has been laid it is covered with planks, and a 
wrought-iron cylinder, filled with water, is rolled 
backwards and forwards over them until the 
stratum becomes solid. Another layer is then 
added and so on until the stack is finished, when 
the water is drawn off and the roller lowered to the 
ground ready for another stack. This system of 
patna silage scarcely requires more plant than 
1aymaking. 








SUBMARINE MINING. 
By Lieut.-Colonel Bucknti1, R.E. (Ret.) 
(Continued from page 38.) 
On the Apparatus Employed for Measuring the 
Effects of Submarine Explosions. 

THE records of the early experiments made in 
order to discover the laws that govern subaqueous 
explosions are neither interesting nor instructive, 
except to prove how little was known of the subject 
twenty years ago. After trying mechanical con- 
trivances of various kinds the ef hag to of 
examining the surface of a mud flat after an explo- 





sion of a charge uponit suggested itself toa member 
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of one of the English committees, and a series of 
experiments giving for the first time good and 
trustworthy results were accordingly instituted. A 
site was chosen where there was a considerable rise 
and fall of tide, so that the charge could be placed 
onthe mud at low tide and be fired with a good 
submergence at high water. 

A series of experiments were also made in Eng- 
land, in which the instantaneous photographs of the 
columns of water thrown up by various charges 
were examined, and some useful formule deduced 
therefrom by Captain W. de W. Abney, R.E., 
F.R.S., &c. These formule have only been pub- 
lished confidentially, so that they cannot be repro- 
duced here. 

The Americans also made some experiments with 
photography, but discarded it as being of insuffi- 
cient exactitude in its records. 

In 1851, General Rodman, of the United States 
army, invented the pressure gauge known by his 
name, and used in ordnance experiments. It con- 
sisted of a small cylinder containing a piston which 
drove a V-shaped indenting tool upon a disc of pure 
copper. 

In 1865, Major King, of the United States Engi- 
neers, applied it for measuring the effects of 
subaqueous explosions. 

In 1869, Captain W. H. Noble, R.A., invented 
his crusher gauge for measuring the gas pressures 
produced inside the bores of guns when they are 
fired. It consisted of a piston and cylinder, the 
movement of the former crushing longitudinally a 
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small solid cylinder or pellet of copper, the amoun 
of compression giving a record of the pressure to. 
which the crusher gauge had been subjected, the 
amount of pellet compression produced by different 
statical pressures having previously been ascer- 
tained experimentally, 

Soonafterwardsa modification of this crusher gauge 
was introduced into America for employment in the 
submarine experiments. Lead pellets were used 
instead of copper; the inside of the cylinder was 
roughened by a number of horizontal corrugations, 
and small spring catches engaging in these corru- 
gations were attached to the piston, so that it 
should not hammer the pellet by a series of blows, 
experience having shown that this occurred when 
unroughened gauges were subjected to the effects 
of submarine explosions. Water was excluded by 
a rubber cap over the end of the cylinder and 
secured to it by a band engaging at the groove A 
(see Figs. 1 to 4). The cylinder was screwed into a 
socket with two ears to engage an iron ring (shown 
in section on the drawing), and was fixed thereto 
by a wedge and cotter. 

Pellets of different diameter were used in order 
to obtain the desired sensitivity. Also rings of 
different diameters, 3 ft., 4 ft., 5 ft., 6 ft., 8 ft. in 
diameter. The gauges could also be attached to 
the iron bars of a large framework crate which was 
made for the American experiments. This crate 
was 50 ft. long, the effects as recorded on crusher 
gauges attached thereto could therefore be obtained 
up to a distance of about 25 ft. from an exploding 


charge. 
In 1873 the War Office Torpedo Committee 


(England) caused similar apparatus to be manufae- 
tured, but no provision was made against the 
hammering action already alluded to, and water 
was kept out simply by the perfection of the fit 
between the piston and the cylinder in the crusher 
gauges. The results of the crusher gauge experi- 
ments in England were on the whole, unsatisfae- 
tory, and this may have been due to the omission 
of the spring catches so carefully fitted to the 
American gauges. Moreover, when the English 
crusher gauges were submerged a long time before 
an experiment was carried out, inaccuracy may 
have been caused by the entrance of water into the 
gauge cylinders. 

The pellets used in England were 0.5in. lon 
and 0.326 in. in diameter= 4, square inch oncticnal 
area. Both lead, hardened with antimony, and 
copper were employed. The latter was found to 
give the most reliable results. 

The piston area struck by the explosion varied ; 
in some gauges it was 4 square inch, in others it 
was as much as % square inch. 

Fig. 5 shows the general arrangement of one of 
the 5-ft. ring gauges. 

a is the section of ring ; b isthe socket ; ¢ lead or 
copper pellet ; d steel footplate ; e rubber washer ; 
f rubber ring ; g steel piston ; h screw plug and 
guide for the piston ; h wooden wedge. A small 
bent steel spring engages under A and over the 
enlarged portion of the piston, keeping the latter 
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firmly against the pellet. 
Another form of English crusher gauge is shown 
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on Fig. 6, and is screwed into the bottom of a 
solid 18-pounder shot provided with an eyebolt at 
the top by which it is suspended froma float. Orthe 
gauge may be one of several screwed into the side of 
a 13-in shell, or into the side of a cast-iron sinker, 
or any other substantial metal body. The pellet.is 
centered by a rubber ring inside a piston which 
is kept in place by two screws as shown, The 
pellet is seated on a projection forming part of the 
steel cylinder. Three holes are provided at the 
bottom of the cylinder so that the piston can be 
forced out after the experiment by means of a three- 
pronged fork. The bottom is made water-tight by 
a sheet of lead or india rubber. Other modifica- 
tions were used, and the above are typical of 
them all, 

The results of the English experiments have not 
been ponneheds but it may be stated that the best 
as well as the highest compressions for given dis- 
tances were obtained in the gauges fixed to shot 
and shell siraply suspended in the water and almost 
free to move with it. This is curiously in contra- 
diction with the published results of the American 
experiments. 

Other modifications of Captain Noble’s gauges 
were soon introduced for the experiments with sub- 
marine explosions made in foreign countries. Thus 
in France it is understood that a gauge made some- 
what as shown on Fig. 7 was AM, in a number of 
experiments, the details of which, however, have 
been carefully kept secret. The gauge consisted of 
a hat-shaped metal body a, b, c, d, e, with a, eye- 
bolt f. Rubber washers gy g, a steel piston k, a 





nn. The lead pellet 4 of dimensions figured was 
much larger than those used in England. 

It was not very difficult to improve upon this 
gauge, and oe Eckermann, on! the Pm ere 
Engineers, did this by adopting the form of piston 
used in one of the English ce ar ere described, 
using an india-rubber washer instead of a diaphragm, 
decreasing the diameter of the ring washer, and 
lipping it so as to engage the rubber between it 
and the top of the piston, using a screw cap in 
place of the clamps and steel centering pins instead of 








the two rubber rings round the pellet, produced 
|the gauge shown in Fig. 8; three gauges were 
| placed back to back at 120 deg., the whole forming 
| the crusher gauge now known as ‘‘ Eckermann’s,” 














Tt costs 4/. and 1000 lead pellets with necessary tools 
cost 16/.—total for six and 1000 pellets 40/. The 
great defect in this crusher gauge is the same as 
that in all‘the European forms of Noble’s. gauge ; 
viz., that no provision is made to prevent the 
piston jumping in and out, and hammering the 
pellet by a series of blows, which are not always 
given in the direction required. Pellets are some- 
times extracted from these gauges, as shown in 
sketch, Fig. 9, indicating that after the first blow 
the. piston has jwmped back and released the 
pellet from the centering pins ; the pellet has then 
toppled and received a second blow while in a 
tilted position, and, then several’ smaller blows. 
The centering pins are evidently inferior to the 
rubber rings used in the English and French gauges 
for the same ,purpose, and the necessity of some 
arrangement, as in the American gauges, for pre- 
venting the piston from moving backwards. is very 
apparent. 

The records from these gauges, when applied to 
submarine explosions are distinctly inferior to those 
obtained in the English experiments with small 
pellets of copper or Tead. Thus, taking haphazard 
one of the English experiments, a 13 in. shell fitted 
with four copper pellet gauges gave .019, .015, .021, 
.018, and four lead pellet gauges in the same shell 
gave .166, 174, .166, .170. In some records with 
Eckermann’s gauges we find in one triple gauge 
.055, .065, .025, differing more than 100 per cent. 
In another experiment a triple gauge gave .095, 
-103, .079. In another, .105, .105, .087. In an- 
other, ,091, .130, .115. 





tubber diaphragm /, @ ring washer m, and clamps 


(To be continued). 
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NOTES. 
Tue Sxyvz D1atoms. 

Tue ‘‘ find” of diatoms at Loch Quire, in Skye, 
to which we referred some time ago, has led to 

racticol operations for working it, by the Laird of 

ilmuir. The diatoms are stated to be very pure, 
a property which fits them for the manufacture of 
ultramarine. The coarser qualities will be utilised 
for other purposes, such as polishing powder, 
pottery glaze, and filtering material. The manu- 
facture of ultramarine in Germany exceeds 8000 
tons a year, and represents over a quarter of a 
million sterling. 


Proposep Russian Duty on STEAMERS. 

The Russian Government, which seems everlast- 
ingly occupied in altering its tariff, is announced to 
be again meditating an improvement in the duty on 
foreign-built ships in the interests of the very 
shaky home industry. The present proposal is to 
charge a duty of 38 roubles gold, or about 4I. 10s., 

er ton on all iron vessels of less than 100 tons 
nt og ; vessels from 100 tons to 1500 tons to pay 
a duty of 20 roubles gold, and from 1500 tons up- 
wards 10 roubles gold. The tariff, it will be seen, 
reveals that the Government considers the Russian 
shipbuilding industry unable to construct with 
facility iron vessels of large dimensions. As a 
matter of fact, beyond the vessels of war which the 
Black Sea Steam Navigation Company at Odessa, 
and the Baltic Engineering Works at St. Peters- 
burg construct from time to time, aided liberally by 
every form of State assistance, Russia is only in a 
position to produce an occasional small river pas- 
senger steamer and a few tug-boats, 


Coxe IN Russia, 

According to a report just published by the Rus- 
sian Minister of Finance, Russia imported last year 
a little more than 100,000 tons of coke, being a 
considerable advance on the total of the two pre- 
vious years, although only about equal to the 
quautity entering the country in 1883. Nearly 
half arrived by the Baltic ports, mainly from Eng- 
land, while the bulk of the remainder was de- 
spatched across the western frontier from Prussia, 
for the most part to the Vistula manufacturing dis- 
tricts. With regard to the Black Sea ports, only 
100 tons were imported in 1883, and 90 tons in 
1884. In 1885, however, the quantity jumped to 
4000 tons, and in the following year to 6000 tons ; 
upon which the Russian Government at once de- 
cided to raise the duty. Until quite recently the 
home manufacture of coke, except in the Donetz 
region, was very small; but a considerable capital 
is now being invested in establishing coke ovens, 
and favoured by the heavy duty the enterprise 
promises to be a lucrative one for those concerned 
ia it. 

ConTINENTAL NAvIEs, 

The Greek Government has recently ordered three 
ironclads from French firms. Two of these iron- 
clads will be built by the Forges et Chantiers de la 
Mediterranée, at La Segne, and the third will be 
constructed at the Ateliers et Chantiers de la Loire 
at Saint-Nazaire. Another large Russian ironclad, 
named the Sinope, has been launched at Sebastopol. 
All the iron and steel employed in the building of 
this vessel were furnished by a Russian company, 
but the armour plates were ordered from a Shef- 
field firm. The Sinope is titted with two screws 
and engines capable of working up to 12,600 horse- 
power indicated. The length of the Sinope is 
344 ft.; she is, accordingly, the largest ironclad 
yet built upon the shores of the Black Sea. She is 
fitted with six guns of 12.20 in.; seven guns of 
6.08 in., and 14 Hotchkiss guns. The Forges et 
Chantiers de la Mediterranée have just obtained a 
contract for two ironclads of the Pelayo type from 
the Spanish Government ; they have also two crui- 
sers on hand for Japan. 


Txe Limiting Distance or TeLepHonic SPEEcH. 
Mr. W. H. Preeze, F.R.S., has recently com- 
municated to the Royal Society a paper on the 
distance to which it is possible to speak by tele- 
hone on different wires. His formula, which is 
He on Thomson’s law for the speed of a signal 
along submarine cables, and experiments of his own, 
is given as follows : 
x 
rer kr 
Where « is the limiting distance, & the electro- 
static capacity of the line per mile, and + its corre- 
sponding resistance; A is aconstant, for which Mr, 





Preece gives the following values: Copper over- 
head wire 15,000; underground and submarine 
cables 12,000; iron overhead wires 10,000. For 
an Atlantic cable the formula gives about 100 miles 
as the limiting distance; and experiment shows 
that speech is indistinct before this limit is reached. 
Mr. Preece remarks that it is possible to speak 
well on underground wires fifty miles long. Copper 
wires are greatly to be preferred to iron wires for 
long-distance telephone lines. 


Rivatry in WueEat TRANSPORT. 

Although the recent corner in wheat. in Chicago 
led to large purchases of Russian corn, and thereby 
temporarily inflated a branch of trade which had 
been for several years in an extremely depressed 
condition, the Russian Government is fully aware 
that the relief is only of a temporary character, and 
that permanent improvement must depend upon 
the quickening and cheapening of transport. Sta- 
tistics just published at St. Petersburg show that 
the cost of transporting wheat from Samara (the 
Russian Chicago) to St. Petersburg is 42 to 70 
copecks the pood, and from St. Petersburg to Lon- 
don 10 copecks more, making a total of from 42 to 
80 copecks, as compared with 28} copecks the pood 
which Indian wheat has to pay from the Punjab to the 
Thames, and 20 copecks the pood from Chicago to 
the same destination. In this manner the Russian 
merchant sending wheat to London has to pay more 
than twice as much as the British merchant in India, 
and nearly three times as much as his Transatlantic 
rival; Russian wheat, at the same time, costing 
more to produce than the wheat grown by the ryot 
in the Punjab. Under these circumstances the 
wheat trade of Russia labours under serious disad- 
vantages, and it is not easy to see how they can be 
quickly remedied in the northern and Volga dis- 
tricts. The Russian Minister of Ways of Commu- 
nication has under investigation the establishment 
of elevators at every grain centre along the Volga, 
and the use of steam on the canals. The former 
would involve the expenditure of considerable 
capital, and up to now the Minister of Ways of 
Communication has been obstinately opposed to 
any extensive use of steam power along the Neva- 
Volga canal system. 


Raltways In SwEDEN. 

The State railways of Sweden have during the 
year 1886 increased their mileage from 2385 kilo- 
metres to 2469 kilometres; the private railways 
show an increase of 303 kilometres, amounting to a 
total of 4808 kilometres at the end of last year, 
owned by ninety-two different proprietors. The 
State railways and the private lines make a grand 
total of 7277 kilometres, of which 7163 kilometres 
are in connection, and of these 5853 kilometres are 
normal gauge. The total cost of construction was, 
at the end of 1885, about 2294 millions kroner for 
the State railways, and rather more than 243 
millions for the private lines ; these amounts were 
during 1886 increased to about 240 millions and 
253 millions kroner respectively. With other sums 
invested in the different railways, the total amounts 
to 534 millions kroner. Of rolling stock all the 
lines had at the end of 1885 together 717 locomo- 
tives and 19,349 carriages, of which 1568 were 
passenger, 77 post, and 17,704 goods carriages. 
The carrying capacity of all the carriages amounts 
to some 153,000 tons. The takings during 1885 
amount, on all the lines, to 393 millions, of which 
sum 201 millions, or rather more than one-half, 
belong to the State railways. Of the takings, 
about 33 per cent. came under the head of pas- 
senger trafic and 66 per cent. on the goods traffic, 
the rest being extra profits. On the State railways 
the passenger traflic gave a larger percentage than 
on the private lines, viz., 38 per cent. The takings 
during 1886 have not yet been accurately made out, 
but for the State railways they amount to about 
191 millions kroner, which shows a decided decline 
as compared with the previous year. The private 
lines give also a less satisfactory result than in 
1885, forty-eight having had smaller, and only 
twelve somewhat increased takings, so the takings 
for the private lines in the aggregate amount to 
about 4 per cent. less than for the previous year. 
Expenses amounted’in 1885 to 13 millions for the 
State railways, and 9.9 millions for the private lines, 
or 64.8 per cent. of the takings on the former, and 
51.2 per cent. on the latter. The net profits for 
1885 were 16.5 millions (7.1 millions for the State 
and 9.4 millions for the private railways). This 
represents an average of 3.10 per cent. of the cost 
for the State railways (or 0.36 per cent. less than 





in 1884), and about 4 per cent. for the private 
lines. 
Tue Arm oF SEWERS. : 

Professor Carnelley, D.Sc., and Mr. Haldane, of 
University College, Dundee, have been investi- 
gating the impurities of sewer air, and find that the 
organic acid in the sewers examined was about 
twice and the organic matter three times that of 
the outside air, whereas the number of micro- 
organisms was less. As regards the quantity of 
these three impurities the air of the sewers was 
better than the air of naturally ventilated schools, 
while even mechanically ventilated schools were 
more polluted with organic matter. The sewer 
air contained a much smaller number of micro- 
organisms than the air of any class of house, and 
the carbonic acid was rather greater than in 
the air of houses of four rooms and upwards, but 
less than in two and one-roomed houses, As re- 
gards organic matter, however, the sewer air was 
only slightly better than the air of one-roomed 
houses, and much worse than that of other classes 
of houses. The amount of carbonic acid found by 
the observers shows that the sewers observed were 
better ventilated than those investigated by pre- 
vious observers. They attribute the excess of car- 
bonic acid over that of the outside air chiefly to 
oxidation of organic matter in the sewage and the 
air of the sewer. The excess of organic matter is 
probably chiefly gaseous, and derived from the 
sewage itself. The micro-organisms in sewer air 
come entirely, or nearly so, from outside, and are 
not derived, or only soin relatively small numbers, 
from the sewer itself. This important conclusion 
is proved by the facts that the average number of 
micro-organisms in sewer air was less than in the 
outside air, namely, as 9 to 16; that the number 
increased with the efficacy of the ventilation ; that 
the average proportion of moulds to bacteria in 
sewer air was almost exactly the same as in outside 
air at the same time, whereas one would expect the 
proportion to be very different were the outside air 
not the source from which they were derived, see- 
ing that such a difference has been proved to exist 
in the air of houses and schools. -Another con- 
sideration is that the filthiness of a sewer seems to 
have no influence on tha number of micro-organisms. 
Further experiments in the laboratory showed that 
the number of micro-organisms in sewer air is 
diminished nearly a half in passing along a moist 
tube 5 ft. long and 1? in. in diameter, at a rate of 
nearly 1 ft. per second. There was, however, dis- 
tinct evidence of the occasional dissemination of 
micro-organisms from the sewage itself ; especially 
in splashing, owing to drains entering the sewers at 
points high up in the roofs. It is therefore impor- 
tant that drains should be arranged to avoid splash- 
ing. The authors’ conclusions tend to make one 
more doubtful of the supposed evidence of the bad 
effects of ordinary sewer air, when not vitiated by 
splashing. 


MarinE MeErEoROLOGY. 

The half-yearly meeting of the Scottish Meteoro- 
logical Society was held in Edinburgh on Monday, 
July 11—Lord McLaren presiding. The proceed- 
ings included a paper by Dr. H. R. Mill, F.R.S.E., 
whose subject was ‘‘Contributions to Marine Meteo- 
rology resulting from the three Years’ Work of the 
Scottish Marine Station,” which he illustrated by 
numerous diagrams. He said that the attention of 
the physical department had been devoted to (1) 
the improvement of apparatus and methods by 
which both the rapidity and precision of working 
in comparatively shallow water had been greatly 
enhanced, and (2) making observations in all parts 
of the coast by means of the gradually improv- 
ing methods. Many of the results obtained were 
not new, but acquired fresh value from definite 
réstatement. Others were entirely novel. The 
work done included an examination of the salinity 
and temperature of the Firth of Forth, extending 
over rather more than two years ; a much more de- 
tailed study of the same conditions in the Clyde 
sea area, which was still in progress ; and less ex- 
tensive surveys of the Tay, the Spey, the Moray 
Firth, the Firths of Inverness, Cromarty, and 
Dornoch, and various parts of the west coast. Ob- 
servations of temperature had been made month] 
for nearly two years on Loch Lomond and Lock 
Katrine, and occasionally in other fresh - water 
lochs, and in several rivers. The mutual action 
of sea and river water in estuaries during the 
flood and ebb tide had been specially investi- 
gated, and fully described, it was believed, for 
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the first time. New definitions of the terms 
river, estuary, firth, as applied to parts of a 
river entrance, had been proposed for considera- 
tion. The most interesting discovery was that 
of the seasonal changes of warmth in the water 
of the deep rock basins of the west coast, where 
the most singular and hitherto unsuspected distri- 
butions of temperature had been observed. All 
the results had not yet been considered in their 
full bearings, or compared with the theoretical 
requirements of known physical law; but it ap- 
peared already that laboratory experiments on the 
action of heat and cold on water gave little idea 
of the working of these agents in nature. The ob- 
servations made by the Marine Station in various 
places had thrown some light on the rotations of 
sea and air temperature and on the modifying effects 
of depth and the configuration of the sea bottom 
and surrounding land. Most of the work done had 
been described in a preliminary manner in papers 
read to scientific societies in Edinburgh, Glasgow, 
and London, and also in occasional popular articles 
and lectures. Dr. Mill said, in concluding, that 
some of the observations had been already success- 
fully applied to matters of non-scientific importance, 
and he was sure that if the work was continued and 
extended on a purely scientific basis more applica- 
tions to the affairs of ordinary life would ultimately 
result. 
QUEENSLAND Ratiways. 

Queensland is still pressing forward vigorously 
with the work of railway establishment. One line, 
which is now being carried out, will connect the 
Queensland railway system with that of New South 
Wales by filling up a gap between Stanthorpe and 
the border. The duplication of the Brisbane and 
Ipswich line is rapidly approaching completion. 
The duplication of the Sandgate line between 
Toombul and Mayne has been practically accom- 

lished. On the second section of the Fassifern 
ine the contractor has been actively pushing on ; 
the earth works are well advanced and all the 
bridges have been completed except one, while the 
permanent way has been laid for a distance of five 
miles. On the ninth section of the Western Rail- 
way the works are making good progress, and rails 
have been recently laid to Morven. Ona branch 
to Beaudesert on the Upper Logan the earth works 
are making satisfactory progress. On the Beanaraba 
branch fair progress has also been made. The 
Kilkivan branch of the Maryborough and Gympie 
line has been opened for traffic. Moderate progress 
has been made with some portion of the North 
Coast Railway, and the contractor has begun 
sinking cast-iron piles for the foundations of a 
bridge over the South Pine. At the North Pine 
Bridge, fair progress has been made, the caissons 
for the first concrete pier having been sunk to the 
required level. Between Burpengarry Creek and 
Caboohture Bridge work is well advanced. Ona 
line from Howard to Bundaberg but little earth- 
work yet remains to becompleted. The Isis Bridge 
has been finished, the timber work on the Gregory 
Bridge has been completed, and the contractors 
are making preparations to proceed with two con- 
crete piers. On the third section of the North 
Coast Railway, from Landsborough to Yandina, an 
alternative trial survey has been carried out, and on 
the fourth section, from Yandina to Martins, a pre- 
liminary examination of the north end has been 
begun with a view tothe improvement of the route. 
A trial survey from Warwick to St. George has been 
carried on, and the surveyor in charge has been 
engaged in examining the country right through to 
St. George forthe purpose of noting and recording 
recent flood levels for future reference. A pre- 
liminary trial survey between Colinton and Kil- 
kivan vid Nanango, has been commenced, and the 
inspection of a permanent survey of the Laidley 
branch has been made by the inspecting surveyor. 
A trial survey has been made at two points on the 
Cleveland branch, with the view of reducing the 
through distance between Brisbane and Cleveland. 
Alternative trial work beyond 214 miles on the 
Mungarr and Gayndah line has been completed, 
and the route of a permanent survey has been de- 
termined to the end of the first section. The per- 
manent survey of the first section of the Normanton 
and Cloncurry line has been completed, and working 
plans are in course of preparation. The first 
section runs to Flinders, a distance of 38 miles; 
the country is comparatively level for the whole of 
the distance, and the first work of magnitude will 
be a bridge across the Flinders, about 1000 ft. in 
length, From this point the line will probably run 








for more than 100 miles over a level country with- 
out crossing any creek worthy of notice, but the 
last 70 miles to Cloncurry will be broken by heavy 
bridges over the Dugald, the Cloncurry, and Corella 
Creek. 





GOVERNING MILL ENGINES. 
To THE EpiTor or ENGINEERING. 

S1kz,—In your journal of May 27 I have read with con- 
siderable interest the elaborate description of the mill 
engines built by Messrs. Miirky Bromovsky and Schulz, 
of e, which no one can doubt as giving startling re- 
sults, if the account we read is bond fide. 

The application of reliable governing gear has appa- 
rently now been “perfected,” the advent of which 
manufacturers, as well as electrical engineers, will hail 
with pleasure. 

Doubtless, as will be seen from the construction of 
these cagines, the makers have much to be proud of, an 
the application of the double-beat equilibrium valve is 
certainly a step in the right direction; but I think to 
give the “Proell compulsory gear and governor” the 
merit they have done, at once would startle any intelligent 
reader, not to say an experienced engineer, regarding the 
claim of ** perfect ” oormaing- 

As regards the mechanical portion of the gearing, Dr. 
Proell has made a great stride in reducing to a minimum 
the complication of parts in this class of gearing, and has 
so far attained the point he has been attempting to reach, 
but to attempt to write in'an engineering medium of the 
present day that an engine will not vary 1 per cent. in 
speed with a variable load like that produced by suw- 
mill machinery, and also with the usual varying steam 
pressure, seems to me “ writing at random.” 

Do these mechanical experts know the value of 1 per 
cent.? I could hardly credit they do, and still when the 
tests were made by two professors, they cannot possibly be 
wrong. If they are accustomed to making and testing all 
their experiments by the “‘ eye,” they will perhaps not be 
too proud to learn that we do not make engines or test 
~ speed in that manner in England, if in Vienna or 

Tague? 

To electrical engineers, especially those more imme- 
diately connected with electric lighting, these results 
deserve special attention, as a ‘‘ constant speed” to them 
is of vital importance and can only be attained by “ per- 
fect” governing; thanks, however, to Dr. Proell, the 
flickering of incandescent lamps will be shortly ‘‘ a thing 
of the past.” But how will the new tests of this engine turn 
out? We are not altogether unfamiliar with “‘ tall talk” of 
this kind through some of the electrical papers, when about 
October, 1886 ‘‘the Marchant engine tests” were laid 
before the public, but could not stand to be dissected, and 
we read in flowing lan e of a mighty revolution 
in steam sagas, the like of which was never seen 
or heard of before and could never be surpassed 
in “the time to come.” The consumption of coal 
was reduced almost to a minus sign, and the boiler 
had only to be filled with water once. What a feat in 
the construction of engines. What a saving to the 
steam-using manufacturers could such an engine be de- 
signed by man. But the final test spread a gloom over 
those who had taken an active part in placing it before 
the public, as it was condemned. This should be an im- 
portant lesson to inventors of engines who write their 
“ oe ” on paper and place them before the criticising 
public. 

However, it is not too late yet for Dr. Proell to make 


his mark, and as “* Consulting Engineer” wisely suggests, | J, 


‘* subject the speed of the engine under variable loads to 
a test by means of attaching a ‘ Moscrop’ recorder to it.” 
They will probably then find that they have to multiply 
their previous error by a very large coefficient to give the 
true percentage of variation in speed. 

The makers of these engines have altogether exag- 
gerated their merits, and can only remedy the mistakes 
they have made by ‘‘a bond fide test,” as suggested, or 
an apology for the impossibilities claimed in the descrip- 
tion. Yours truly, 

E. C., Jun. 


Manchester, July 11, 1887. 





To THE Eprtor oF ENGINEERING. 

Srr,—Will your correspondent “ Radix” say what he 
means by a-trial between a Moscrop recorder and a Proell 
governor? They are two distinct machines, as a mowing 
machine and a churn are. 

What I have endeavoured to accomplish in the recorder 
is to give a history of every moment's performance of a 
revolving shaft. I submit that the severest test that 
such a machine could be put to would be to have a pair 
of them recording the performance of the same shaft, the 
two being independently driven, and then to compare 
the two records. ad two recorders so running at the 
Inventions Exhibition (I have two now at Old Trafford) ; 
I have their records from 11 o’clock on the opening day 
till November, 1885. Both machines record every start 
and stop and variation in speed ; they are exact counter- 
parts of each other for the whole of the six months. They 
are in fact two independent witnesses severely cross- 
examined in every trivial detail, and yet absolutely agree- 
ing. All that is requisite to know is the language in 
which they speak, an this language is ys in. to 1 per cent. 
of speed. If it were y:in. or 7, in. I should say so; if the 
scale was not isometrical I should have had the lines on 
the paper graduated. 

The way in which this test was made is as follows: We 

laced two recorders fitted with equal pulleys, and driven 
b the same shaft. The pair of records a were 
identical in character and similar in position. We then 
applied an arrangement of change wheela to the driving 


of one of the recorders, allowing the other to remain as it 
was, and by substituting a 42 cog for a 40, we in 

the speed 5 cent. The resultant records were still 
identical in character, but one was ,°, higher. A 44 cog 
gave }% higher, and a 46 jf} higher; a 38 gave .& lower, 


36 pape tf, and 34 1§ lower. 

shall be ready to teat the machines as to the isometri- 
cal scale of ;}y in. to 1 per cent. in the presence of Mr, J. A. 
Stott or any other intelligent engineer who thinks the 
occasion worth the trouble. 

T have studiously avoided saving anything favourable 
or unfavourable as to the Pr or any other governor, 
Why Mr, Kuhne should go out of his way to depreciate 
my invention I know not, I can only surmise ; but I can 
assure him that where the recorder is known (and it is 
extensively known, especially where steady turning is a 
necessity) I am not afraid that, of the two machines, the 
recorder will be the one to suffer by the animus he has 
shown. I am, Sir, yours truly, 

J. B. Mosorop. 


Urmston, near Manchester, July 11, 1887. 








THE ELECTRICAL RESISTANCE OF STEEL 
SOLUTIONS. 
To THE Eprror oF ENGINEERING. 

Sm,—Mr. Bodmer in his letter to you, published last 
Saturday, is not correct in thinking that the fact he 
records has not been observed before, and I would refer 
him to a communication I made to the Society of Tele- 
graph Engineers, dated August 5, 1878, and published 
on pages 327, 328, vol. vii., of the Journal of that 
Society. The experiments to discover the internal 
resistance of a Grove’s cell therein alluded to were made 
at the Chemical Laboratory by the late Mr. E. O. 
Browne, who informed me of the fact I recorded as 
bearing on the subject of my communication, viz, the 
resistance of solid conductors when raised to a high tem- 
perature by the passage of an electric current. 

Mr. E. O. Browne's discovery referred to liquid con- 
ductors in the voltaiccell. Mr. Bodmer’s experiments refer 
to liquid conductors outside the battery. My experiments 
refer to solid conductors, They each and all are analogous 
to the action which obtains in an insulating medium 
when an increase of the electromotive force applied pro- 
duces a decrease in the resistance of the di-electric. 

These phenomena are probably due to the same cause— 
a rearrangement of the particles by the current, thereby 
reducing electrical resistance. 

The same law is no doubt at the bottom of Mr. 
Rennelly’s important discovery, recently communicated to 
the Society of Telegraphic Engineers and Electricians in 
@ paper entitled, ‘‘ The Resistance of Faults in Submarine 
Cables.” Thus, he found that “the resistances of a con- 
stant area” of fault in sea water “vary as the square- 
roots of the current strengths ;” or, stated differently, 
‘‘the current strengths passing through the exposure are 
inversely proportional to the squares of the resistances of 
the fault.’ 

It is to be anticipated that were Mr. Bodmer’s experi- 
ments carried out accurately the results would be found 
to follow, similarly, the law of inverse squares, 


J. T. Buoxnixy. 
July 10, 1887, 








HELICAL JOINTS FOR BOILERS. 
To THE Eprtor or ENGINEERING. 

Sir,—Your correspondent “Fantéme’s” problem in 
our last issue, July 8, seems quite anomalous to me—how 
it arrives at the conclusion that the section C D only con- 
tains .6 square inch in area is beyond my comprehension. 
Surely there must be some error in the figures given, for if 
the length of E F = 2 in. the length of C D must=4 in. 
Poor ‘* Fantéme” must have mislaid some of its reasoning 
faculties when percolating itself from ‘‘ Hades.” 

I am sure some of your practical readers would wish to 
have the opinion of some of your practical correspondents 
on the very interesting subject of helical joints, and as 
Mr. Coey’s letter was the first to throw light on the sub- 
ject, I think another from him would be highly accept- 
able to a great many of your readers. 

Yours truly, 
Cork, J ve 11, 1887, R. Hartianp, 

P.S.—Or one from Mr. D. Walff, who has the honour 
of initiating the subject.—R. H. 





METAL SAWS WITH MOVABLE TEE TH. 
To THE Eprror oF ENGINEERING. 

_ Sir,—-We read in ENGINEERING of June 17 the descrip- 
tion of a saw for cutting metals, called ‘‘ Metal Saw with 
Movable Teeth at the Manchester Exhibition, constructed 
by Messrs. Craven Brothers, engineers, Manchester.” 

e think it will interest you to know that this system of 
saw with a special arrangement of movable teeth has been 
patented by us, and constructed at our works ten years 
ago, and that several of these machines made by us have 

in operation since that time at Creusét and in other 
French works. As ~ will see, the arrangement adopted 
by Messrs. Craven Brothers has been long since antici- 
by us. Yours truly, 
SRS, SCHNEIDER AND Co. 
Creusét, July 12, 1887. 





Awnortuer St. LAWRENCE BripcEe.—A movement is on foot 
for building a cantilever bridge across the St. Lawrence, 
joining Quebec with Levis, and effecting a junction with 
the Intercolonial and Canadian Pacific Railway systems, 
go as to secure one continuous and unbroken line of rail- 








wey, on Halifax to British Columbia, all on Canadian 
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LAUNCHES AND TRIAL TRIPS. 

On Monday, the 4th inst., there wae launched from the 
yard of the Sunderland Shipbuilding Company, Limited, 
an iron screw passenger steamer 170 ft, by 25 ft. by 13 ft., 
classed 100 Al at Lloyd’s, having poop bridge and top- 
gallant forecastle. The vessel is intended exclusively for 
the passenger trade between Smyrna, Aivaly, and Con- 
stantinople, and is consequently built with very fine 
lines. ‘The first-class passengers are berthed in the poop, 
which is fitted up in hardwood and tastefully decorated, 
the second-class accommodation pee | forward, all berths 
are large and roomy, particular care having been given to 
complete ventilation. The machinery is by the North- 
Eastern Marine Engineering Company, Limited, upon the 
three-erank triple-compound principle, having cylinders 
15 in., 25in., and 40 in., and 24 in. stroke, and working 
at a pressure of 150 lb. per square inch. During her con- 
struction the steamer has m inspected by yer 
Caracatazani, and the engines by Mr. Stelliano. -Upon 
leaving the ways she was named Kydonia, by Miss 
Carter, of Sunderland. 


On Wedpesday, the 6th July, Mr. Charles J. Biggar 
launched on the Foyle, Londonderry, two steamers, both 
of which have been built to order. ‘The.new vessels are 
the Foyle, a steel screw steamer of 400 tons gross, built 
under special survey in excess of Lloyd’s highest class, to 
the order of Messrs. William John and Co,, Liverpool, 
and intended for the Mediterranean; and the Victoria, a 
ferry steamer, which is to be used on the Foyle at Derry. 
The former measures 170 ft. by 23 ft. 6 in, by 11 ft. 9 in. 
She is being fitted with triple-expansion engines of 600 
horse-power indicated, by Messrs. Dansmuir and Jackson 
Glasgow. The Victoria was Gentgned by Mr. Wilson, of 
Hollywood, and built to the order of the Londonderry 
Bridge Commissioners, She measures 50 ft. by 9 ft. by 
5 ft., and has compound condensing engines which are 
capable of giving a speed of nine knots an hour. The 
building of these vessels is an event of considerable local 
interest, as it is operded as a revival in Londonderry of 
an industry which has been dormant for over thirty 
years, 


On the following day Messrs. Alexander Stephen and 
Sons, Linthouse, Govan, launched the Wardha, a splen- 
did steel screw steamer, of about 4000 tons gross, which 
has been built to the order of the British India Steam 
Navigation Company. She measures 350 ft. by 47 ft. by 
28} ft., and has three complete decks, the-spar and main 
decks being of steel throughout, and she is divided by 
six water-tight buikheads, all of which run up to the spar 
deck. Her deadweight carrying capacity is about 
tons, and from the large and roomy ’tween decks afforded 
by her t breadth of beam she is likely to prove a valu- 
able addition to the list of vessels for Admiralty transport 
service, for which she has been specially surveyed. There 
is a complete electric light installation throughout the 
cabins, holds, engine-room, and stokeholes, fitted by 

essrs. J. D. F. Andrews and Co., Woodside Electric 
Works, Glasgow. The engines of the Wardha, also con- 
structed by the builders and fitted on board before launch- 
ing, are of the triple-expansion type, having cylinders of 
25in., 4lin., and 67in. in diameter respectively, with 
piston stroke of 48in, Steam is supplied by two large 
double-ended boilers designed for a working pressure of 
160 lb. per square inch. Messrs. Stephen and Sons have 
in aot = a sister ship to the Wardha in an advanced 
stage of construction for the same owners, 


Messrs. Ramage and Ferguson, Leith, on the 7th inst., 
launched a very fine iron screw steam yacht named the 
Malikah, a vessel of about 320 tons, which has been built 
to the order of Mr. H. J. Barrett, of Maldon, Essex, 
owner of the steam yacht Avalance. The new yacht 
which has been a by Mr, Edwin Wilkins, o 
Wivenhoe, has a round and a raking cutwater, with two 
masts fitted in tabernacles on deck. Her engines are of 
the triple-expansion type, and have cylinders of 15in., 
24in., and 39in. in diameter respectively, with piston 
stroke of 24 in, 


On Friday, the 8th inst., there was launched by the 
Sunderland Shipbuilding Company an iron screw steamer 
220 ft. by 30 ft. Gin. by 16ft. 9in., classed 100.Al at 
Lloyd’s, having long full poop to forward of engines. 
This vessel has large passenger accommodation, with 
a diving saloon in a large house upon the peop deck 
which is fitted up in hardwood. The machinery is 
by the North-Eastern Marine Engineering Company, 
Limited, upon the three-crank triple-compound principle, 
having cylinders 17} in., 29 in., and 50 in., and 30 in. 
stroke, working pressure 150 lb, per square inch, This 
vessel has been constructed specially tor passenger trade, 
and is owned by the Preglia Steam Navigation Company, 
of Bari, Italy, and will used upon their regular line. 
During her construction she has been inspected on behalf 
of the owners by Captain Gallo, who also named her 
Japigia upon leaving the ways. 


The new steel paddle steamer Halcyon, lately built by 
Messrs. John Scott and Co., of Kirkcaldy, for the General 
Steam Navigation oer had her trial trip on the 
Forth on Saturday, 9th July. She is a vessel measuring 
220 ft. by 26 ft. by 9 ft., and is intended for the passenger 
service between London, Harwich, and Yarmouth. She 
is fitted with a pair of diagonal surface-condensing en- 
gines of 1300 horse-power indicated. Highly satisfacto 
results were obtained on the trial trip, the speed indica 
being equal to 17 knots an hour. The Halcyon is regarded 
as marking a new departure jn shipbuilding, inasmuch 





as she will carry 500 passengers on a draught of only 5 ft. 
of water, 


Messrs, Alexander Stephen and Sons, Linthouse, Govan, 
on Monday, the 11th July, launched a beautifully mo- 
delled steel screw steamer named the Elettrico, a vessel 
of about 1250 tons gross, and measuring 250 ft. by 33 ft. 
by 23 ft. 14in., her owners being the Navigazione Generale 
Italiana of Rome. Being intended for mail and passenger 
service between Naples and Palermo, in which great speed 
is an important desideratum, she has exceptionally fine 
lines, he engines, which are of the, triple-expansion 
type, have cylinders of 30 in., 48 in., and 77 in, in dia- 
meter, respectively, with piston stroke of 48 in. Steam is 
provided by two large steel boilers suitable for a working 
preaprs of 163 lb, per squareinch, and provision is made 
or forced draught, The vessel has been fitted throughout 
witha spmeere electric light installation by Messrs. An- 
drews and Co., of Glasgow, and she is the sixth steamer 
built by Messrs, Stephen and Sons for the same owners, 


H.M.S. Undaunted (12), belted cruiser, steamed out 
of Plymouth Sound into the Channel recently for a final 
contractor’s four hours’ trial of her machinery with 
forced draught. The vessel was ballasted with heavy 
weights in order to bring her down to her deep load-line 
draught, the same as if she had all her stores, guns, ammu- 
uition, coals, and crew on board ready for sea. Her 
draught of water forward was 20 ft., and aft 22 ft. The 
result of the trial was as follows : Starboard engine horse- 
power 4204; port engine horse-power, 4398; for both 
engines, 8602, or 102 over the power contracted for, which 
was 8500. The highest power obtained was 9020, or 520 
above what was contracted for. The speed of the. ship 
on the measured mile was 19.4 knots per hour, which is 
the highest speed attained by any of Her Majesty’s 
heavily-armed ships of war. The wave line was measured 
and the curve proved that the protective belt was above 
and below the water line in the pesca as originally in- 
tended in the design. The Undaunted is the second of 
five vessels of the same class ordered about two years ago 
by the Admiralty. Messrs. Palmer and Co. have done 
important work in completing the two vessels entrusted 
to them to build, and which are the first two of. the 
five. - This vessel previously had: a natural draught 
trial on the 5th inst., when she attained a speed of over 17 
knots, and indicated 5640 horse-power during the four 
hours’ run, the maximum horse power being , or 390 
horse-power above the contract, which was 5500. 


The Gwynfaen, which has been built and engined for 
Messrs. Kneeshaw, Lupton, and Co., | Messrs. John 
Jones and Sons, of Liverpool, has had her trial trip 
between Llandudno and Liverpool, The Gwynfaen. is 
fitted with steam steering gear and other modern. ap- 
pliances. She has been built under the superintendence 
of Messrs. Ashlin and Ashbridge, and she has the highest 
classification at Lloyd’s. From leaving the dock until her 
return to Liverpool the machinery gave perfect satisfac- 
Sem, the speed of the ship by log and observation. being 
11 knots. 


Last week there was launched from the yard of. her 
builders, Messrs. Raylton, Dixon, and Co., a steel 
steamer which has been built to the order of Messrs. 
Gellatley, Hankey, Sewell, and Co,, London, for their 
China trade. Her leading dimensions are 332 ft. over all ; 
breadth, 38 ft. ; and 27 ft. depth moulded. She is built 
on fine lines, and will have a carrying capacity of over 
4100 tons of tea. She has long bridge, topgallant fore- 
castle, poop aft for accommodation of passengers, her 
officers and engineers being arranged under the bridge; 
water ballast in double bottom in after hold and under 
engines, teak decks especially strong, and ample cargo- 
discharging gear, makes her a ship specially adapted for 
this particular trade. She will be fitted with engines b: 
Messrs. Thomas Richardson and Sons, ef Hartlepool, 
built on the triple-expansion pene ple, having cylinders 
26 in., 42 in., and 69 in., and 42-in, stroke, capable of 
developing 1700 indicated horse-power. 


On leaving the 
ways she was christened the Tartar. 





MISCELLANEA. 


Two of the five new cruisers will be built by contract. 


The Stroud Water Company is a new company with a 
share capital of 80,0007, 


The launch of the Austrian ironclad Kronprinz Rudolph 
took place last week at Pola. 


The Committee on the Army and Navy Estimates con- 
tinue their sittings. General Brackenbury, the head of 
the Intelligence Department, has been examined. 


The firm of Messrs. Holden and Brooke, of St. Simon’s 
Works, Salford, Manchester, has been converted into a 
limited liability company under the name of Holden and 
Brooke, Limited. 


We learn that Mr, 
manager of the John erill Company Seraing Steel 
Works, has been appointed director-general of the com- 
pany in place of Baron Davoine. 

Admiral Tchikhatcheff, chief of the Russian Naval 
Staff, is rt emery plan for transferring the princi 
administration of Black Sea naval affairs from Nicolaieff 
to Sebastopol. 

After one failure, the Resistance, armour-clad, which 
was sunk in Fareham Creek, Portsmouth, during the 
spepnis torpedo experiments, was successfully raised last 
week, 

On Wednesday last the Society of Engineers held their 
annual excursion, which comprised a visit to the City of 


Adoiphe Greiner, chief engineer and 





London and Southwark Subway, and to the works of 
Messrs. Maudslay, Sons, and Field. 


The annual analysis of the accounts of metropolitan, 
suburban, and provincial gas undertakings for 1886, 
as compiled and arranged by Mr. John Field, has just 
been published (London Eden, Fisher, and Go,, Lom- 
bard-street, and W. King, 11; Bolt-court, Fleet-street). 


The First Lord of the Admiralty states that the present 
Board of Admiralty are of opinion that the dock yards 
should build the great bulk of the ships required for the 
Navy, and this year out of thirteen ships of different ty 
eleven have been, or will be; laid down in the dockyar 


Tt is stated that on Wednesday the sum of 600,0007. was 
—_ into the bank in connection with the Manchester 

ip Canal... This represents the total amount of deposit 
capital required—n ely 2l. per share on the 3,000,000/. 
of ordinary shares which had to be allotted before prefer- 
ence shares could be issued. ~ 


Ata epoca meeting of the proprietors of the Sheffield 
Water Works, held on Monday, the terms of agreement 
recommended by the directors for the sale of the under- 
taking to the corporation were unanimously confirmed. 
These terms are equivalent to a purchase price of rather 
over 2,000,000/. 


Appalling details of the dynamite explosion at 
Jaszbereny, Hungary, mentioned last week, are now be- 
coming known. Almost all the survivors have become 
deaf or blind, and there are many cases of concussion of 
the brain. It appears that the disaster was entirely due 
to an accident. In lighting a fuze for the purpose of 
demonstration, the instructor burnt his hand, and the 

in made him throw away the fuze, which fell so un- 
uckily as to cause the explosion, 


The council of the Harris Institute, Preston, having 
received a/grant of 30,0007. from the trustees under the 
will of the late Mr. E. R. Harris (who left nearly half a 
million of money for philanthropic purposes in Preston) 
and having received the gift of a site from the Preston 
Corporation, have decided to erect and endow a well- 
om 5 technical school for Preston and the neighbour- 
hood. It is proposed togive instruction in all the branches 
of cotton spinning, weaving, and designing, mechanical 
engineering, and the building trades in general, both in 
day and night classes, 


A question is about to be asked in the House of Com- 
mons concerning the scheme which has been prepared by 
Colonel Scott-Moncriff and Major Western for the utilisa- 
tion of the ancient Lake Moeris to regulating the Nile 
floods and improving the irrigation of the delta. Lake 
Moeris is described by Heroditus, but all trace of it had 
been lost, and its existence was denied until its dry basin 
was discovered i Ge ye Cope Whitehouse, whose explora- 
tions were described by us on page 241 of vol. xl, Since 
the date of our article further surveys have been made, 
and the facts we sketched have been confirmed. 


A new gunboat, built for the Russian Government at 
Copenhagen, has arrived at Cronstadt. The vessel, which 
has been named the Manchuria, has been constructed of 
steel, at a cost of 55,0007. The a are the principal 
dimensions : Length 210ft. ; beam, 35 ft. ; displacement, 
1200 tons; draught, fore, without artillery and war mate- 
rial, 10 ft. 2in. ; aft, 10ft. 7in. The boat has two engines, 
with an indicated power of 1000 horse-power each. They 
can without any particular atrain develop a speed of more 
than 13 knots. The armament of the Manchuria will 
consist of two 8-in, long-range in the stern, six 
Hotchkiss, one Baranovsky, and four nine-pounder guns. 
The bottom of the boat is divided into forty-two water- 
tight compartments, and the hold is amply protected by 
fourteen air-tight partitions. An apparatus for ejecting 
Whitehead torpedoes will be placed in the vessel’s bow. 
The onerege speed attained during the run from Copen- 
hagen to Cronstadt was 114 knots, 


The Board of Trade returns for June show the total 
exports of iron and steel to have been 2,255,041/., against 
2,129,9397. for June, 1886, Pig iron was exported to the 
value of 264,101/., compared with 254,090/. for the corre- 

nding month last year. Russia has decreased from 

:3931. to 90791.; Germany, from 24,9967. to 22,0411. ; 
Belgium, from 90192. to 82151. ; France, from 8326/. to 
55681. ; Italy, from 12,051/. to 57937. ; on the other hand, 
Holland has incre from 18,8217. to 30,3512,; the 
United States, from 96,7341. to 127,146/. ; British North 
America, from 29,0767. to 32,860/. Hardware and cut- 
lery were exported last month to the value of 222,1312., 
against 252,133. for June, 1886. All markets show 
a decrease except British possessions in South Africa, 
which increased from 37507. to 72491.; and Eas 
Indies, which increased from 18,8541. to 23,9172, il- 
way material of all sorts was ex to the value 
of 468,2047. against 361,274. for the corresponding 
month last year.. The most remarkable increases were 
shown by Russia, from 366/. to 82,100. ; Italy, 2911/7. to 
56451.; the United States, from 16,9847. to 53,1371. ; 
British possessions in South Africa, from 575l. to 37781. : 
and Australasia, from 40,8907. to 65,266 Bar, angle, 
and bolt iron was sent abroad to the value of 130,052/., 
against 109,9497. for the corresponding month of last year, 
and the respective values of hoops, sheets, and plates for 
the same ods were 289, 2227, and 295,622/. Unwrought 
steel continues to increase its volume of foreign business— 
he value last month ot tone as compared with 
116,210 for June, 1886, The United States, which took 
only 36,5810, in the corresponding month of last year, had 
126,0761. during the month just closed. For the six 
months the value of unwrought steel oxprrtesl was 
1,122,435/., while for the six months ending June of last 
year the value was only 604,299/, “ 
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CUTTER FORMING MACHINE; MANCHESTER EXHIBITION 
CONSTRUCTED BY MESSRS. KENDALL AND GENT, ENGINEERS, MANCHESTER. 


Tue cutter forming machine, which we illustrate 
above, is exhibited at the Manchester Exhibition by 
Messrs. Kendall and Gent, of Victoria Works, Sal- 
ford, Manchester. This machine is specially designed 
for forming circular cutters for milling and wheel- 
cutting machines, &c., either plain or to any desired 
section. The cutters as they leave this machine are 
completely finished and do not need any backing-off 
or fing whatever. The teeth are all of exactly 
the same size and shape, both at the root and point, 
hence, however much the finished cutter may be 
ground after use, the teeth always retain their original 
shape, a very important matter in all milling cutters. 

The rough y turned blank from which the cutter is 
formed is placed on a mandrel and attached toa suitable 
dividing plate. The teeth are cut by a small revolving 
milling cutter, the required motion for producing the 
correct form of teeth is obtained by a pentagraph 

allel motion, one point in which is constrained to 
ollow an enlarged sheet-iron template of the re- 
uired shape. The cutter is driven by spur gearing 
froma small countershaft, itself being driven by a belt 
and pulley, 

This machine is capable of making cutters of any 
size up to 5 in. in diameter with a suitable number of 
teeth. Some of these machines are fitted with Scott’s 
patent dividing apparatus, by means of which any 
number of teeth can be cut without the use of change 
wheels, These machines are supplied either on cast- 
iron box frames, or independently for bolting on to a 
bench, or other convenient place, and occupy but a very 
small space, 


THE SPANISH TORPEDO BOAT ‘“ARIETE.” 

In our double-page engraving for this week we give 
some illustrations of a very remarkable example of 
those most remarkable of all craft, torpedo boats. 
The vessel in question was tried on Friday last, 
and attained the highest speed ever reached by 











any vessel of her class; which is equivalent to 
saying that she is the swiftest vessel in the world. 
This vessel, the Ariete, has been built by Messrs. 
John I. Thornycroft and Co, to the order of the 
rien Government. As will be seen by reference to 
ig. 3, she is a high-sided boat, but of no great depth 
under water, the light draught, about 5 ft. loaded, being 
a favourable feature in thedesign. The bow and stern 
are both peculiar, thatis, peculiar with regard to steam 
craft —— for what is flippantly called the 
‘* bottle-nose” bow, has been seen before on torpedo 
boats, and, truth to tell, not always with admiration. 
The bottle-nose has, however, been maligned, being a 
very admirable form of construction when given 
fair play, as will be shown later in connection with 
this subject. For the present, however, we will leave 
the novel points in constructive design of the vessel. 

She is a twin-screw first-class torpedo boat, built, of 
course, of steelthroughout. Her length is 147 ft. 6 in., 
and her beam 14 ft. 6in. The hull is divided into 
twelve water-tight compartments, all except one, that 
in the torpedo room, being carried up to the deck. The 
torpedo room bulkhead, however, has its top well 
above the water line. Any two of the compartments 
can be filled without sinking the boat. In order to 
facilitate communicaton, the bulkheads are pierced, 
but are fitted with completely water-tight doors. There 
will be three masts, the spread of canvas being equal 
to 1685 square feet. 

Proceeding to examine the different compartments 
from the stern and working forward, we descend first 
into what would be the after peak were the vessel 
possessed of any peakings at all at its stern end. In 
the new construction on which this boat is built the 
form of the vessel is carried very full above the load 
water line, so as to give a very round stern, an easy 
delivery being obtained by very flat buttock lines. In 
fact, the after part of the vessel is almost flat, the 
bottom being, indeed, of arched form, the concave 








side being downwards, contrary to the ordinary style 
of ship-shaped bodies. We shall make further refer- 
ence to this feature.of design later on., The result of 
this form is that the end compartment is exceptionally 
roomy, and here the steering engine is placed. The 
latter is altogether novel in design, as may be gathered 
from the fact that it has to operate two rudders, placed 
alongside each other, the handwheel being in the fore 
part, of the boat. This steering engine, which is 
shown in outline in Fig. 4, has two horizontal cylinders 
actuating one: crankshaft. The latter gears with a 
shaft above by means of worm gearing. It will beseen b 
the engraving that the engine is placed diagonally wi 
the line of keel, and on either end of the shaft there is 
a worm.) These worms, which are right and left- 
handed, gear into suitable worm sectors.on the rudder 
stocks, the stocks being prolonged so that the rudder 
heads can work in bearings fixed in the deck above. 
The rudders are of the suspended type, having no 
bearing below, and the arrangement described gives 
the necessary rigidity to the whole structure. The 
various attachments are of course made sufficiently 
strong to bear the stress. The engine works both 
rudders at once, and the helm is held rigidly, the 
whole being made of ample strength to bear any blows 
from seas striking the rudders, each of which, taken 
alone, is of comparatively small area. The general 
arrangement of the gear is that ordinarily adopted 
with steam steering apparatus, the engine being 
brought to rest with the usual hunting screw, and the 
reversal of motion being by the interchange of steam 
and exhaust ports. It may be noted that the engine 
is placed diagonally in the boat, in order to avoid side 
strain on the bearings of the mechanism. By following 
out the train of gearing, it will be seen that the 
diagonal shaft will either be simply in extension or 
compression, according to the way the helm may be 
put, there being no tendency to move the whole end- 
wise in either direction. 

The next compartment, entered by a separate hatch- 
way, is devoted to the sanitary arrangements, and ad- 
joining this is a compartment containing the lava- 
tory, may ah again is the pantry. From here 
we pass to the main saloon, which is entered from 
deck through the after conning tower, as shown in our 
illustrations, there being also an entry through the 
pantry. Thesaloonis 10 ft. 6in. long by 11 ft. 6 in. wide 
(Fig. 5). The officers’ cabins are at the sides of the for- 
ward. part of the saloon compartment, the ladder by 
which the latter is entered being between them. The fit- 
tings in the saloon are very han e, being in polished 
teak and horsehair. All available space is filled with 
lockers giving good stowage room; a very desirable 
feature in a craft of such limited dimensions as a 
torpedo boat. Although the saloon is situated far 
aft it is not pinched for room at all, the special con- 
struction of the vessel obviating any difficulty in 
this respect. It may be here noticed that the vessel 
is lit throughout by electricity. There are altogether 
23 incandescent lights, the current being obtained from 
a dynamo machine which is driven by a Parsons high- 
speed engine supplied by Messrs. Clark, Chapman, Par- 
sons, and Co,, and placed in the torpedo compartment. 
The same dynamo and engine are used for the search 
light when required. In such case, of course, lamps 
would have to be used for the lighting of the interior 
of the boat. In the conning tower, through which the 
saloon is entered, there is a duplicate steering wheel 

The engine-room compartment is 18 ft. long. The 
engines are of the ordinary two-cylinder compound 
surface-condensing type made by this firm, the cylinders 
being 144 in. and 24} in. in diameter by 15 in. stroke. 
Both cylinders are steam-jacketted both sides and ends. 
The air-pumps are placed abaft the engines, and are 
worked by a rocking shaft. The condensers are also 
placed aft of the engines (Fig. 6). This arrangement 

ives a roomy engine space ; a very satisfactory feature. 
he engineers’ cabins are abaft the engine-room as 
shown, 

Passing to the boiler compartment, which is the main 
division of the vessel, being 33 ft. long, we come to the 
most interesting feature in the whole design. 

The boiler adopted in this boat is of what may be 
called the ‘‘pipe type,” all the generationof steam being 
carried on in small diameter pipes which are formed of 
weldless steel tube (Fig. 7). Mr. Thornycroft has been 
at work for some years perfecting a boiler of this type. 
We postpone a more particular account of its construc- 
tion and performance until a future occasion. In front 
of the boiler space is the forward conning tower, in 
which asteering wheelis placed. In bad weather or in 
action the vessel would be steered from inside this, or 
the after conning tower, but for ordinary service a 
neat arrangement has been devised. By reference to 
Fig. 3 it will be seen that.there is a small oblique 
wheel mounted on a diagonal shaft. The latter has a 
worm on the end which engages with the steering 
gear. The helmsman can therefore stand out in the 
open and see well all round, a great improvement in 
fine weather to the necessarily confined horizon ob- 
tained from a conning tower. This supplemental wheel 
and shaft are easily unshipped when not required. 

Immediately forward of the boilers is the galley, in 
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which is placed a Normandy condenser, and next 
comes the fighting part of the ship. This consists of 
the torpedo compartment, in which also the crew are 
berthed. It is 31 ft. 6in, long, and is divided by a 
half bulk-head, The two torpedo tubes are built into 
the boat forward, and the torpedoes are to be ejected 
by airimpulse. Four torpedoes, 14 ft. 6 in. long by 
14 in. in diameter, will be carried, two in the tubes and 
two stowed below, as shown in Fig. 3. There is only 
bow discharge. The gun armament is, however, an 
important feature, there being four 1.65 in. Norden- 
felt guns, two on the conning towers and two broad- 
side, as shown in Fig. 2. 

Amongst other features it may be noticed that the 
funnels are placed diagonally across the boat, and are 
of oval section. The projector is mounted on a slide 
running on a bridge that stretches across the vessel 
ne A Baxter’s dwarf capstan is placed for- 
ward. 

With the vessel we have described a trial was made 
on Friday of last week. The Ariete left Westminster 
Pier shortly after ten, having a somewhat numerous 
company on board, for an official trial. Mr. Thorny- 
croft was himself present, and was assisted by Mr. 
Barnaby. Mr. Brown was in charge of the maehi- 
nery. The purchasers were represented by several 
members of the Spanish Naval Commission, amongst 
them being Commodore Casariego, Captain Concaz, 
and other Spanish naval officers. Our own Admiralty 
was represented by the Director of Naval Construction, 
Mr. W. H. White, and two other Admiralty officials, 
Mr. Oram and Mr. Smale, General Stewart, Ad- 
miral Howard, and various other gentlemen interested 
in torpedo boat construction, were also on board. 
Having once threaded her way through the jam 
of craft in the Pool, the Ariete was not long in reach- 
ing the trial ground in the Lower Hope. Torpedo 
boats have grown so in size and speed of late that 
trials are no longer run in Long Reach, vested interests, 
in the shape of sand dredgers, standing in the way. 
Passing Erith, a mysterious vessel, which some, 
wrongly without doubt, pronounced a-new sort of sub- 
marine boat, was sighted. To a certain distance 
above water this vessel was like an ordinary boat, but 
above was erected a swelling balloon-like structure ; 
the whole looking like nothing so much as a big 
torpedo boat which had taken on board a Brobdingna- 

ian German sausage. We hear that this novel vessel 
as been built in a shed at Erith with elaborate pre- 
cautions. to insure secrecy. She is, of course, an 
engine of warfare, those who know most about her 

redicting terrible possibilities of destruction. If her 
ack of comeliness may be en as a measure of her 
power of offence, she will be a devastator indeed. 

Arrived in the Lower Hope the trial was at once 
commenced, The programme was to make six runs on 
. the knot taking all records, and from the revolutions 
thus found necessary to give a certain speed, the speed 
on a two hours’ run was to be calculated. 

Annexed we give an abstract of the official report of 
the six-knot trial : 


Report of Trial ef Spanish Torpedo Boat “* Ariete,” No, 247, 
at Lower Hope, July 8, 1887. 
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True mean speed 26.003 knots, Dr: ught forward, 1 ft. 9in. ; 
aft, 4 ft. llin, Weather fine. The six runs were made at the 
beginning of the two hours. Total weight carried, exclusive of 
boat and propelling machinery, 17.35 tons. 


This performance of 26 knots is, as we have said, 
the best ever achieved by a torpedo boat. How much 
of the success may be attributed to the boiler, and 
how much to the peculiar design of the boat, of course 
cannot be determined. It is a point on which our 
readers will be able to form a better opinion when we 
give the further details referred to already. 

At the conclusion of the runs on the knot, and after 
a short interval had elapsed, which was profitably 
filled up, the two hours’ continuous run was com- 
menced ; and the following results were obtained ; 
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Mean speed for two hours’ run 24.9 knots per hour. 


The economical speed of the boat is 10.3 knots per 
hour, at which rate of steaming she burnt 186.6 lb. of 
coal per hour. The consumption would be 8.07 tons 
for a thousand knots. She would steam 2500 knots at 
10 knots. The collective horse-power at full speed is 
about 1550 indicated, divided Fs equally between 
the two pairs of engines. There are fifteen bilge 
ejectors each capable of eoberag 35 tons per hour, 
and two of Tangyes’ special donkey pumps are placed 
in the engine-room, each throwing 1250 gallons an 
hour (Fig 8). The electric light projector is a 16 in. 
Mangin. 





THE RECENT TORPEDO BOAT ACCIDENTS. 
THE following notes have been written by Mr. Niel 

McDougall, late Admiralty inspecting officer, and now 

chief engineer of the Boiler Insurance Power 

Company, who was present at the recent inquest, and 

— a careful examination of the injured torpedo boat 
ilers. 

1. It was evident from the first introduction of these 
boats that imminent risk of a part, or of the whole of the 
firebox crown, becoming bare of water must always be 
faced while running in a rough sea, or evenin any weather 
at high speed. he boiler of the Lightning, which, 
together with a number of the boilers of the first torpedo 
boats built for the Admiralty, were constructed under my 
supervision, was stayed in the same way as Nos. 47 and 
57 boats. The general design of the Lightning’s boiler is 
also similar to these, with the important exception, how- 
ever, that the Lightning’s boiler had brass tu “was 
fitted with fusible plugs in the firebox crown, and, being 
a much smaller boiler, has a correspondingly smaller 
firebox. No serious accident has ever happened to the 
Lightning’s boiler, although she certainly must have been 
a to a considerable amount of rough usage during 

er time. 

2. As the boilers are agen subject to overheating, 
the importance of providing in the design inst acci- 
dents from this source is evident, and I think the best 
way to arive at a just conclusion as to the relative advan- 
tages in this respect of various modes of staying is by 
observing the behaviour of different stays when accidents 
take place. Among the 22,000 boilers of all types in use 
on land and at sea under the supervision of the company 
I represent, two accidents per week coming under the 
veiw p a- — of furnace,” occur on an average, These 
accidents are almost invariably due to overheating of the 
furnaces, from shortness of water, or from , ened or other 
deposit being allowed to accumulate on the furnace plates. 
No accident has occurred from the giving way of the 
crown stays of any boiler fitted with stays attached to 
the roof, and rivetted over like those used by Messrs. 
Thornycroft, but we had some time ago a narrow esca 
of a explosion in the case of a large boiler of P94 
locomotive type with rivetted crown stays. It was the 
stays to the front of the firebox which, however, gave 
_— in this case. The crown stays were undisturbed, 
although their rivetting could scarcely have been as soun 
a job asin the tesgede 
were 1 ft. 8 in. long, and as the upper ends were screwed 
into sockets attached by pin joints to a tee-iron rivetted 
to the firebox shell there was no possibility of solid hold- 
ing up against the rivetting. The threads of both the tup 
and bottom ends, therefore, no doubt suffered in rivetting 
the lower ends. 

3. The threads of the stays drawn through the crown 
late of No. 47 boat boiler, which I examined very care- 
ully, had evidently not suffered in the rivetting. They 

were perfect with the exception of being bevelled from 
having been drawn hot through the tapped stay hole. The 
accidents to the boilers of both Nos. 47 and 57 boats show 
clearly, I think, that there is small chance of a disastrous 
explosion from shortness of water with the rivetted crown 
stays. In No. 47 boat, the water-level must ‘have been 
some 15 in, or18in. below the firebox crown before the 
fire ce: to act on the plates, and the result after all was 
purely local. The boat had a list to starboard, and 
the stays were drawn through the crown plate on the 
port side of the boiler, giving comparatively gradual vent 
to the steam, and nothing in the nature of an explosion 
occurred. Had the flaps of the ashpit been free to act, no 
doubt the lives of the three men would have been saved. 

4. The difference in the holding power of rivetted and 
nutted stays when spaced widely apart, was investigated 
during the inquiry into the Thunderer explosion. It was 
shown in the case there under consideration, that with 
the same be maar § the nutted stay was decidedly the 
superior, with the plates and stays cold. Where an 
accident occurs, however, from overheating, the nutted 
stay either (a) draws through the plate or nut, or (b) draws 
the nut through the plate, or, finally (c), the shank of the 
gtay may part either in the hole or on the water side 
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of the crown plate. It is in the last case uy Maga the 
danger of the nutted or solid headed sta: If the 
stay is screwed into the crown plate, the thread will pre- 
vent the bit of stay attached to the plate from being 
blown into the fire, and the hole will remain plugged. 
Stay after stay may part in this way without giving vent 
to the steam, and a disastrous explosion may result from 
rupture of the unsupported plate. This action cannot 
- course take place if the stay is not screwed into the 
ate. 
. 5. A recent case we have had illustrates this. <A boiler 
firebox crown, was ed to get short of water. The 
bolts through the — and crown plate were nutted on 
the inside of the firebox, but were not screwed into the 
plate. One bolt parted in the shank, and the bolt end, 
with the nut, geopped into the fire, acting like a fusible 
plug. Neither the plate nor any of the other stays 
were ruptured, no one was hurt, and the accident cost 
us only 35/. for the repair of the firebox. Had the 
stays Bean screwed into the plate, and furnished with 
nuts or solid heads inside the firebox, it is not likely 
we should have got off so easily. Putting it from an 
insurance point of view, I should be inclined to take a 
higher risk for the same premium on a boiler with 
rivetted crown stays than I should on one fitted with 
nutted or solid-headed stays if these latter were screwed 
into the plate, calculating that there would be the least 
chance of our having to pay the full amount insured with 
the rivetted stay. As may be gathered from the parti- 
ars given above, however, there are other modes of 
attachment of stays in use which would appear to be 
preferable to either of the systems under consideration. 

6, I think the Admiralty have been wise in substituting 
iron for brass tubes, but I doubt the policy of dispensing 
with fusible plugs, which annually prevent numbers of 
boilers from being seriously injured through shortness of 
water. The larger size of the fireboxes now used involves 
greater risk, an although the fitting of two small boilers 
in lieu of one large one introduces additional weight and 
would require more space, their use would be attended 
with greater safety in heavy weather, and would possess 
oe evident advantages for a fighting vessel of this 


i 

7.. The result of the inquest from an engineering point 
of view is, of course, extremely disappointing. No serious 
attempt was made to show how the boiler became empty 
of water. No evidence whatever was given in support 
of the theory advanced by the Admiralty engineering 
representative (who was bound in good faith to tell the 
Court all he knew) that the loss of water from the boiler 
was due to heavy leakage round the tubes. The tube- 
plate showed no sign of such leakage, and it is past belief 
that so large a quantity of water could have been — 
into the fire without some one becoming aware of what 
was going on. Among other disagreeable experiences I 
had in the earlier days of these boats, I was on deck when 
the end of a brass boiler tube broke off, and I helped the 
steker up before he fully realised that anything serious had 
occurred. The dense volumes of steam, however, coming 
out of the funnel told us at once on deck that heavy 
leakage of some kind had taken place. Fortunately for 
the stoker in this case, the ashpit arrangement (Yarrow’s) 
for guarding against the effects of mishaps of this kind 
answered admirably. 

8. Had the engine and boiler in No, 47 boat, with all 
the fittings implicated, been subjected to a careful and 
exhaustive examination immediately after the accident, 
and before anything was disturbed, the cause of the loss 
of water might have been discovered, and there would 
then at least have been some compensation in the expe- 
rience thus gained for the lamentable loss of life which has 
occurred, 

Looking at the work for which a torpedo boat is in- 
tended, the use of fusible plugs, or of stays which will act 
in a similar manner, are after all minor matters. The 
blowing out of a plug, or the giving way of a —_ or tube 
which would prevent a violent explosion of the boiler, 





‘q | would certainly cripple the vessel and probably place her 


at the mercy of an enemy as if an explo- 
sion occurred. The questions of real importance requir- 
ing the grave attention of the Admiralty are with regard 
(1) to the employment of men of sufficient training and 
intelligence in the working of machinery essentially deli- 
cate with whatever skill it may be designed; and (2) to 
the simplification to the greatest 
and boilers which have to be 
action. 

With regard to the latter point, some of the arrange- 
ments, notably that provided for shutting off the water 
gauge cocks from the engine-room in the event of a glass 
breaking, although introduced with the best ible in- 
tentiops, are in my judgment directly conducive to acci- 
dent, It is more than ible that the water was locked 
in one of the gauges in No. 47 boat by this very arrange- 
ment. Again, the Admiralty instruction to use the blow- 
off so as to run with the smallest possible quantity of 
water is liable to lead to accident from failure to close the 
cock properly after blowing out. How much of the large 
wee of water which disappeared found its way into 

sea in this way, or ey & other nempllonies con- 
nections insisted upon by the Admiralty, as understand 
will never now be discovered. One thing I think is at all 
events certain, that had much of it escaped either into 
the fire, or elsewhere ‘inboard, it would have made its 
pressure felt in some way. 


uite as much 


ssible extent of engines 
in the excitement of an 








Dock AccomMODATION AT MELBOURNE.—The Melbourne 
Harbour Trust has decided to make an immediate com- 
mencement with a new dock in the West Melbourne 
Swamp. A plan prepared by Sir J. Coode and modified 
by Mr. Brady, chief engineer to the Harbour Trust, has 
been adopted, 
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RECORD. 
Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
Penta tas ay aves a ate 
Specification ts not iductrated. 


ncery-Lane, E.C., 
amount i 
The date > the ad 

cification is, in each case, given aft 
Patent has been sealed, the date of sealing is given. 
— may at any time within two months 
the advertisement of the acceptance of @ com; specification, 
a the Patent Ofice of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


16,739. C, G. Carte, F. B. Crocker, and 8. 8. 
Wheeler, New York, U.S.A. Improvements in Electric 
Motors and Dynamo-Electric Machines, and Pro- 
cesses of Manufac the same. [lld. 9 8.) 
December 21, 1886.—The figures illustrate the application of this 
invention to an armature of the Gramme ring form. The iron 
core or ring of the armature is preferably composed of a series of 
iron rings or washers k separated by insulating material to pre- 
vent formation of Foucault currents, and mounted upon a 
wooden drum J which is faced off to afford a mounting for the 
commutator. The latter consists of a number of copper sector- 
thaped strips M attached to the face of the drum J. e brushes 


he 


Fig. 





F (Fig. 1) are arranged at an angle with the slots between the com- 
mutator, so as to allow the armature to be turned in either direc- 
tion without injury tothe brushes. Instead of having a flat wire 
with parallel sides, a new form of winding is used, consisting of a 
wire or ribbon of trapezoidal or sector-shaped cross-section wound 
so that its thicker edge comes next to the core, whilst the narrow 
edge project twardly on the outside of the ring, and inwardly 
on the inside of the ring (Fig. 4), thereby increasing the area of 
contact of the insulated sides of the wire. Two or more, or the 
whole of the armature sections, are wound continuously upon a 
suitable form or mandrel, and the winding so formed is removed 
and transferred to the armature core. (Sealed June 8, 1887). 


TELEGRAPHY AND TELEPHONY. 


17,052. A. E. Harris, London. Improvements in 
Suspending Overhead Telegraph elephone, and 
like Wires. [8d. 8 Figs.) December 59, 1886,—This inven- 
tion relates to a device designed to allow overhead ee and 
telephone wires to contract freely without risk of breaking. The 
telegraph pole has jointed to it the upper ends of rods ¢, ¢, 
the lower ends of which are connected by springs e with the pole. 


if] 
; 





4 


The wires d are fastened to the rods c, and are jointed between 
the in: ulators by wire loops or in any other suitable manner. In 
the case of the wires d contiazting, the rods ¢ will be drawn out- 
wards, and the expansion of the spring will prevent breakage. On 
the wires elongating, the contractile force of the canes eg draw 
the rods ¢ together so as to take up the slack of the wires, (Sealed 
June 24, 1887). 


3125. W. D. House, Kansas City, Missouri, U.S.A. 
Biscericniy “isoneaie paren wm EJ pone 
other Sounds. (8d. 2 Fige) March 1, 1887.—This invention 
consist essentially in causing electric currents, luced in the 
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ceiving station, which vibrations, imparted 
air, reproduce the original sounds. Two. distinct stations are 
wn, each provided with a transmitting and a receiving instru- 
ment for intercommunication. The line wire S is grounded at 
each and is in circuit with the second coils of the trans- 
mitter induction coils B, B, and with the primary coils of the re- 
ceiver induction C, C. The transmitters, which may be of 
any suitable kind, are connected with the primary coils of the in- 
duction coils B, B!, and the receivers with the secondary coils of 
the induction ‘coils C,C'. The improved receiver comprises a 
suitable support A carrying a carbon plate D upon which and in 
intimate contact with the same rests a block E com of 
saturated or impregnated with “ electrolytic m »” such as 
verised carbon mixed with Lope ce of sodium, and formed 
into the shape of a block, or any other suitable substance capable 
of being decomposed by the passage of the electric current. An 
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electrode L provided with a spring contact arm M is rotated by 
means of its handle during the of the transmitting currents 
through the line wire 8, in rubbing contact over the surface of 
the block E. The passage of the induced currentsin the recei 
circuit during this operation decomposes the electrol, mate! 
E at the moving contact point, thereby causing molecular vibra- 
tions which, being communicated to the air, reproduce the sounds 
produced at the transmitter. A battery R is interposed in the re- 
ceiver circuit for the pu of maintaining a constant state of 
larisation between the block E and the contact of the electrode 
In the form of receiver illustrated in Fig. 2, the saturation of 
the electrolytic material is by capillary attraction. The block E and 
its carbon electrode D rest upon a T of material, 
externally varnished and inclosed within a suitable Vv. The 
saturating solution is contained within the le T, and is 
conveyed by capillary attraction to the plate D and block E above 
it, (Sealed June 7, 1887). 





3960. A. J. Boult, London. (4, MM. pace Roe’, 
Maryland, U.S.A.) Improvements in T [Sd. 
4 Fige.) March 16, 1887.—This invention relates to ‘ ic 
electrical” telephones, and its object is'to construct an gl 
sensitive instrument that will respond qrelehiy sae clearly to the 
tones of the human voice or other sounds, e improved 
= receiver (Fig. 1) comprises a case A with a flaring ear-piece 

A diaphragm C of suitable vibratory material is centrally 
attached to the end of a seft iron core D which is capable of 
free endwise motion within the central opening of a wound wire 
spool E, so that the slightest variation of current or vibration 
oO Leg og C affects and moves the core D, The ends of the 

the spool E are connected to binding posts b. The 
inner end of the core D is flanged outward and abuts closely to 





the flanged end of a magnet F for the purpose of pa a 
larger magnetising surface between e core and the per- 
manent magnet. The magnet F extends lengthwise through the 
handle of the case A, and can be adjusted by meansof the set screw 
e. Apiece d of non-magnetising material, such as very_thio 
sheet brass or copper, is p between the ends of the core Dand 
the magnet F for the purpose of preventing the opposite faces 
sticking together, should they come into contact from any cause. 
The arrangement of the instrument as a transmitter is shown in 
Fig. 2, in which the flaring mouthpiece is attached to the side of 
the caseG ; the diaphragm, core magnet F, being made 
to work transversely. The magnet F is adjustable transversely by 
means of a set screw f. The core D may be hollow, and in 

of a permanent magnet an electromagnet may be employed if 
desired. (Sealed Jure 24, 1887). 


ELECTRIC LIGHTING. 


e other 
ductors for Incandescent Electric Lamps. [6d.] May 
$1, 1886.—The carbon conductors are Srst purified Tiss 
electrically heated in a vessel through which a Mies that not 
chemically act upon the conductor, flows continuously at a re- 
duced pressure. Carbon is then deposited on the purified con- 
ductors for incandescent electric lamps, by electrically heating 
them in a vessel through which continuously flows a mixture of 
hydro-carbon vapour with a gas that does not chemically act upon 
the carbon. (Sealed June 20, 1887). 

78. P. Thom: London. Improvements in 
+ oan a. 2. Figs.) Jane 8, 1886.—The light 
given out by a lamp cannot be maintained constant unless 


rate. The consumption of electric energy in the arc is the 
product of two factors, namely, the current through the lamp, 
and the difference of ntials between its poles or carbons. 
This invention consists in devices for working by means of this 
product, and for maintaining it of constant value. These im- 
proved devices are employed for actuating and controlling any 
of the well-known types of regulating or feeding machinery, such 
as atrain of clockwork provided with a detent or clutch me- 
chanism. Fig. 1 shows a fine wire coil Z wound as a shunt, and 
mounted upon a core z, turning upon knife edge centres z', and 
pal pa pt pb) a fixed cae o> coil wound in — 

e poles e two coils are pease eae eir 
saedlae cate a ull down a spiral spring p, and release a 
detent d(or the equivalent) of the feeding mechanism of the 
lamp. The attraction of the cores of the coils is proportional to 
the products of the currents in the two coils, hence as the current 
in the shunt coil Z is proportional to the potential at its ends, 





if the magnetisation of the iron cores be assumed to be propor- 
tional to the currents flowing respectively around them, the 
attraction between their —_ will be a to the product 
of the potential at the en ate y into the current in 8. 
ke § 2 illustrates the application of invention to an arc lamp 
fed by the falling of the upper carbon-holder with rack and train 
of wheels driven by the welght of the upper carbon-holder. The 
detent d is in this case released by the inward movement of the 
shunt-wound coil Z (arranged wi the series wound coil 8) when 
its attraction by the core of the coil S attains a certain amount. 
This attraction will be rtional to the product of the potential 
between the ends of Z into the current in8. Hence the feeding 
mechanism is set into action whenever this product falls below its 
normal value, thereby maintaining the consumption of energy in 
the arc at an approximately constant amount. (Accepted May 7, 
1887). 


A. J. Boult, London. (Dr. S. Doubrava, Prague, 
Austria.) Improvements tors for Electric 
Arco Lights. (8d. 9 igs.) August 12, 1886.—This invention is 
based on the principle illustrated in Fig. 1. A is an electro-magnet 
having be ge ope poles S and N on which two solenoids B Cc, 
connected with each other by a eord qonning over pulleys a, b, 
are free to move, If a current is sent through these solenoids in 
such a direction that B at the top has the same pole as a A, but C 
has the opposite, then there will be a movement of the solenoids 
in the direction of the lowerarrow. If the direction of the current 
in the solenoids B, C is reversed while it remains the same in the 
electro-magnet A, then the direction of the movement of the carbon- 
holders m, n carried by the solenoids is also reversed. In Fig. 3 
the coil of the electro-magnet is divided in two parts A, A’, be- 
tween which one end of a Wheatstone e wire is connected in 


bridg 
¥ | which are arranged the solenoids B, ©. The other end of the 
tele- | bridge wire is connected between a rheostat R and the electric 


arco p, If the resistances of A A'are equal, the bridge wire is 
without any current only when the resistance of the are is exactly 
equal to that of the rheostat. If the resistance of the arc be 
smaller or greater than the resistance of the rheostat then a current 











will pass through the bridge wire and solenoids, in one or the 
other direction, and a movement will result until the resistances 
of the rheostat and the arc are again equal or in the seme p - 
tion as A'to A, and the norma! length of arc is again seadeed. 
The current is introduced into the bridge system at a and b. In 
Fig. 2 a parallelogram of soft iron is provided on two sides with 
fixed solenoids A, B, and on the other twod sides with 
movable solenoids C, D, which latter are connected by a cord 
sing over a pulley R. Through the fixed solenoids A, B, acurrent 
sent which converts the left- side of the parallelogram into 
an8 pole and the right-hand side into an N pole. If now a current 
issent through the movable solenoids C, D, producing poles as 
shown in the figure, these solenoids will move in the direction of 
the arrows. If the direction of the current be reversed in one 
pair of solenoids only, while it remains the same in the other, 
the direction of the movement of the movable of solenoids 
will also be reversed. The carbon-holders K, K are connected 
directly with the movable solenoids so that they follow the move- 
ments of the solenoids. One pair of solenoids is ted with 
the bridge wire of the Wheatstone bridge (not shown), while 
through the other pair a current in a constant direction is sent. 
(Accepted April 23, 1887). 
15,053, A. J. Beaumont, York. Improvements in 
Construction of Electric Arc Lamps. (6d. 4 Figs.) 
ee So atip a pa ya 
et r w upon a tu! 
core, a which etre ms inner shunt ma C, wound with 
German silver wire connected with the coil of the outer et 
by means of the ve rods or terminals, The upper or tive 
carbon-holder with the electro-magnet C is balanced by weights 











transmitter by the sounds to be conveyed, to = molecular 
Vibrations in an electrolytic vibratory body locat 


at the re- 





the 
consumption of electric energy in the arc goes on algo ata congtant 


suspended by cords passing over pulleys J. The arc being once 
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[juny 15, 1887. 








first through the outer el: 


struck will be maintained by the current ponies in.two directions, 
ectro-magnet B, also through the 


Fig .2. 


























inner electro-magnet C, thereby causing an equilibrium, (Sealed 
June 8, 1887). ” 


BATTERIES AND ACCUMULATORS. 


7189. J.B. Pearce, Maidenhead, Berks, An Im- 
vement in Voltaic Batteries. (8d. 3 Figs.) 

ay 28, 1886.—Inventor claims: The construction and use of a 
primary voltaic battery cell consisting of a closed shallow vessel 
or tray which contains a horizontal plate of metal (zinc) Z to 
form the one electrode, a horizontal slab of carbon A with holes 
(Fig. 1) or projections (Fig. 2) presenting extended surface, to form 


the other electrode, and « solution of a salt (such 28 chloride) 


covering the and moistening the carbon A, while 
chlorine or such other gas as forms with the metal the salt 
in solution circulates through the cells in contact with the carbon 
and the solution. In Fig. 1, fragments of carbon a are packed 
upon the carbon slab A. In Fig. 2, the carbon slab A covered 
with marine glue forms the cover of the veasel. G G are pipes 
serving as passages for the gas. (Sealed June 8, 1887). 
on, An Improvement in the 
for Secon Batteries 
2 Figs.) June 5, 1886.—The im- 
- proved element consists of a supporting plate of lead having pro- 
ecting studs cast upon its surfaces and flanges around its edges. 
he studs are burred over or enlarged at their outer ends, and the 
flanges are bent inwards or undercut, the active material fillin, 
the cavities of the plate and covering over the studs. (Sealed 
June 14, 1887). 


7848. C.Smith, London, Improvements in Secon- 
dary Batteries. [lld. 6 Figs.) June 11, 1886.—The chie 
object of this invention is to present a maximum of exciting sur- 
face to the action of the electrolytic fluid. The plates of the 
improved secondary battery consist of lead frames with compart- 
ments filled with strips of thin lead separated from each other by 
strips of asbestos or peroxide of lead. (Accepted April 28, 1887). 


8226. A. M.Clark, London. (A. £. Peyrusson, Paris.) 
Imprevements in Ba es or Accumula- 
tors. (8d. 7 Figs.) June 22, 1886.—The electrode at the nega- 
tive pole consists of a simple conducting plate of lead, copper, or 
carbon immersed in a solution of water, sulphuric acid, and sul- 
phate of tin or of cadmi The electrodes at the positive pole 
are formed of blocks of peroxide of lead with a conducting frame 
of lead distributed through the mass. (Accepted April 23, 1887). 


1337. N. W. Perry, Norw 
tein Galvanic Cells. (8d. 4 Figs.) January 
1887.—The object of this invention is to produce an open circuit 
cell, and a single liquid battery in general, which will not polarise. 
The improved cell prises a rated solution of ammonium 
chloride as the exciting fluid, a generating electrode of zinc, and 
a conducting electrode of carbon eugeorsee by corks so as to float 
on the surface of the battery fluid. The carbon, which is porous, 
and has the property of occluding within its pores, 
continually ex to the atmosphere, an abundant su 
oxygen will be occluded therein. This oxygen unites wit the 
electro-positive elements of the decomposition as fast as they are 
thereby preventing polarisation. (Sealed 
June 14, 1887). 


liberated on the carbon, 
Cc. G. Curtis, F. B. Crocker, and 8. 8. Wheel 
U.S.A. Improvements in Electric Bat. 
terios. (8d. 2Figs.) February -—This invention relates 
chiefly to mechanism for raising and lowering the electrodes out 
of and into the battery solution, and toa counterbalan sprin 
coined wit te ann and lovering mechani to sr 
ly same balancing or suppo! 
the stroke. (Sealed June 14, 1887). srt 


4219. C, 
Useful Im: 
fed. Fige] “21, 1887.—When a metalll 

A —_ na ie w 
chemical or galvanic metallic precipitate, is Sommpeegnd tereriacnt 
mould with an enormous pressure (six to twelve hundred atmo- 
er square inch), the pure metal is obtained agglomerated 
in a form, but of a density varying from half to two-thirds 





the pole-piece of the electro- 
t- pret eel peel Sep cab 





of that of the melted metal. The atomic ity of the metal 
sesnaniained sires, empnarhctnes RnOe pas coonseges 
oxygen or hydrogen an extraordinary affinity, lea 
seine time in the metal all ite electri eouductibill 
proved accumulator is based upon this principle, 
@ negative electrode of tinned iron, and an el liquid 
such as chorate of soda with zincate of ea. A 
of solid jus metal such as platinum, 
a sovigneaton #8:A00r0, pinned 
r, 


fs placed at the 
ie 


If the charge be stop th s 
to a solution by thetoln of the oxygen of the 
_ a very constant current is obtained. ( 


SWITCHES. 


H. W. Edlin, 
Electrical Switches. (8d. i 
invention relates to an undetachable electrical plug switch, and 
has for its bee oe to avoid sparking and insure ce: ity of action 
by avoiding the risk of loose contact to which such switches, as at 
— made, are liable. The improvement consists in the com- 
ination with the plug of rigid toggles E, E, which positively 
maintain the plug in either of its extreme positions by the action of 


springs F, F. One end of each of the toggles E engages in a groove 
in the plug, whilst their outer ends are connected to blade sprin 

F secured to the inside of the casing A by screws. The circuit is 
completed by d the plug so as to cause its conical end d 
to make contact between the two terminal plates c,c. In Fig. 2, 
two pairs of toggles E, E are employed, pivotted at their inner 
ends to the plug, whilst their outer ends are connected together 
by spiral springs F. These outer ends are fitted to slide in guides 
H. (Sealed March 22, 1887). 


GOVERNING AND REGULATING. 


14, HB. J. Haddan, London. (C.F. Brush, Cleve. 
land Onto, U.S.4.) Improvements in Aw , 
tric Governorsor tors. {lld. 10 Figs.) 
November 18, 1886.—B is a long electro-magnet included in the 
main circuit ; the ends of its helix being secured to the binding 
poms & A series of armatures C are located at a considerable 
below the broad bottom pole-piece of the electro-magnet 
B, so as to insure a practically ion pull of the 
the armatures throughout their entire range of movement 
armatures are each supported, as shownin Fig. 2, ona strip of wood. 
To the free end of each armature is fastened a depen tubular 
holder E closed at its lower end, and inclosing a loosely-fitting 
carbon contact-rod E!. A spring is employed sufficiently strong 
to foree the contact-rod ly against that portion 
tubular holder E extending above the armature. Above 
series of contact-rods is located a cylindrical rod Fof carbon. All 
the armatures C can-be simultaneously adjusted with relation to 
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et. I, I represent resistances 

er of peer oe . Fig. 2 re- 
presents the improved current governor included in the circuit 
of a dynamo-electric e, of the current in 
the main circuit of a dynamo is regulated by automatically 
trolling and varying the intensity of the magnetic field of 
dynamo. The helices of the field magnets are connected in series. 
A thunt circuit K K is open between the main contact rod F, 
and the series of small contact rods E'. As long as the shunt- 
circuit remains open, the whole of the current generated by the 
dynamo will circulate in the external circuit and in the field 
a the —- 0 Pw the event of Pay Heme Mn 

working circuit becoming diminished—as, for instance, 

switching out of electric lamps—the current in the main circuit 


con- 
the 


becomes abnormally strong, and pm terme gh gy « in- 
crease the strength and pull of the electromagnet B, iah in | ing 


ity “he im. through 


Improvements in 
] March 18, 1886.—This A 


of the | is 
the | intense heat between the electrodes and falls through the lower 


turn attracts a certain number of the armatures C, and causes 
their contact rods FE! the main contact bar F. The 
effect of this is to close the ps ab nahn around the field magnets 
some of the resistances I, and thus divert a portion of the 
current dovelaned by the dynamo. from the ficld magnets. The 
amount thus diverted is proportional to the relative resistance of 
the shunt and the main circuit. (Sealed April 7, 1887). 


ELECTRIC FURNACES. 


4664. WF. Shemapoen, Lt (B. H, Cowles and A. 
H. Cowles, Cleveland, Ohio, U.S.A.). Improvements in or 
ting to Electric Furnaces Applicable for Mak- 
ing Aluminium and for ether Purpeses. (8d. 3 Figs.] 
March 29, 1887.—According to this inven the charging, feed 
ing, discharging of an electric furnace are automatically 
through the anes of the electrical resistance of the 
charge in the furnace. positive electrode A is made of electric 
light carbon in the form of a hollow cylinder. The negative elec 
trode C is also formed by a hollow cylinder of electric light carbon 
and is fastened to the plate D built into the walls of the furnace. 
F of fine charcoal s the negative carbon and 
insulates it, and being also a bad conductor of heat, prevents the 
destruction of the lower part of the walls of the furnace. A filling 
Gof charcoal, lime, and carbon, surrounds the zone of fusion between 
the electrodes and extends upwards around the positive electrode. 
This filling G is made of coarser material to provide for the escape 
of the gases given off by the charge at the zone of fusion when 
by the current. The fumes and pass from the 
uy part of the furnace through a pipe T into a condenser f. 
lever I is pivotted to the cover of the furnace and fixed to the 
hopper B, so that the hopper together with the positive electrode 
which is attached to it, may, by means of the screw J, be raised or 
lowered to increase or decrease the width of the zone of fusion as 


Gib 














required, or to compensate for the wearof the electrodes. A 
er K of carbon provided with projections extends downwards 
through the charge in the electrode A, and is connected at its 
upper end to the crank / of the driving shaft L. The feed 
hopper B being filled witn the material to be treated, the current 
through the wires. The material is reduced by the 


electrode C into the lower part of the furnace. e electro- 
magnet P, whose circuit wire is attached to the positive and 
negative electrodes A, C, is made of such power that when the 
stance at the zone of fusion becomes less, and more 
the normal amount of current flows through the magnet, one end 
of the} brake lever N will be drawn down against the tension 
of its supporting spring O (Fig. 2). This movement sets free a 
brake wheel, and the motor shaft (actuated by a falling 
weight m, Fig. 1) is free to turn and by means of the driving 
shaft and crank to operate the poker Kin the furnace. The move- 
ment of the poker up and down forces more of the charge in the 
hopper to descend into the zone of fusion, and when the resist- 
ance is thereby increased to the normal amount, the current, 
which is proportionately decreased, allows the electro-magnet P 
to release the brake lever which then stops the movement of the 
poker. (Accepted April 30, 1887). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

ce oom with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of — law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





NorTHERN Paciric Rartroap.—The managers of the 
Northern Pacific Railroad have selected Mandan, Dakota, 
for their largest shops and most. costly plant in the terri- 
tory west of Fargo. Extensive machine shops, a round- 
house, a brass foundry, &c., are to be erected and equipped 
at a cost of 500,000 dols. 


Tur LONDON ASSOCIATION OF FOREMEN ENGINEERS 
AND DRAUGHTSMEN. —The usual monthly ery of this 
Association was held in the Cannon-street Hotel on 
Saturday, the 2nd inst., at 7.30 p.m., when the half-yearly 
balance-sheet was submitted and approved. Mr. Ronald, 
of Woolwich Arsenal, the senior auditor, stated that the 
accounts were in a most satisfactory condition and showed 
that they had made steady financial progress during the 
last twelve years, but more soa during the last five 

ears of that time. Mr. Gibbons, of Simpson and Co., 
imited, was elected an ordinary’"member and some 
routine business was settled, after which a most interest- 
ing paper was read by Mr. Haggis, on ‘‘The Native 
Army in India.” This was a continuation of, or the 
second part of, a similar paper read at the June meeting, 
and dealt ony oy with the system of reorganisation 
adopted after the Mutiny and the present condition of 
our Indian army. The lecturer stated that British India 
was now much better governed than at any previous 
od, and the army better equipped and organised. 
Indian ple and army are more loyal than ever 
before, and if we continue to treat them with kindness 
and consideration we may rely on their loyal and effective 
su in any time of trouble or difficulty we might have 
some of the members who 


us, Afterthe papers, 
had been in om and others, stated their views and 
ai 


a 8’s remarks, and after a cordial 





ppreciation o 
vote of thanks to him for his instructive paper the meet- 
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LITERATURE, 


Technisch-Chemisches Jahrbuch, 1885-1886. By Dr. RuDoLF 
BIEDERMANN. Berlin: Carl Heymann, 1 
Tue eighth volume of this excellent annual ap- 
pears under the auspices of a new publisher ; 
and it also covers a different period, it having 
been deemed preferable for the future to treat 
the year from April to April, instead of from 
July to July as formerly. The present volume, 
therefore, comprises the months July, 1885, to 
April, 1886; these nine months seem to have 
offered almost as much material as the preceding 
whole years, the volume containing 522 pages 
against about 580 in the two preceding years. 
In other respects the book has not changed ; and 
Mr. ‘Heymann ‘has spared no efforts to render 
the ‘work capable of bearing comparison with the 
high class publications of Mr. Julius Springer, 
who used to publish this year-book. We have 
several times noticed Dr. Biedermann’s annual, 
which summarises in clear, concise language all that 
has been published and discussed in the chemical 
and technical press, and patented during the pre- 
ceding year. It deals with a vast material, gives 
accurate reference in. every instance, states the 
number of the respective patent, and reviews or 
simply mentions new treatises, text-books, and 
pamphlets. There .are 263 illustrations ; and, 
further, a very éarefully compiled index of both 
names and subject. matter, a most essential point 
for a publication of this kind. That index alone 
would show that Dr. Biedermann and his contri- 
butors have carefully searched the technical litera- 
ture of England, France, America, &c., although 
naturally the interests of German—inclusive of 








Austrian—industry have chiefly been studied ; thus, 
for instance, the statistics at the end of each article 
on exports, imports, productions, &c., concern 
Germany mainly. 

After an introductory chapter on traffic regula- 
tions comes the article ‘‘ Iron,” extending over fifty- 
four pages. The. recent investigations into the 
physical and chemical properties of iron have re- 
ceived due attention. Our columns have so fully 
reported on the progress of these researches that we 
will mainly mention what has been done abroad. 
Wedding and Sorby have added microscopical exa- 
mination to the ordinary iron tests; pure wrought 
iron is said to crystallise in the regular system, but 
there is rarely more than the fir-tree crystallisation to 
be seen ; in the interior, wae with generally tive- 
cornered planes prevail. The fibres of fibrous iron lie 
in bundles, separated from one another by a slag of 
the oxide Fe,O, ; an iron free of slag, such as mild 
steel, has always a grainy texture. This mild steel 
appears homogeneous only if quickly cooled ; ordi- 
nary larger blocks show crystalline grains imbedded 
in a network of homogeneous iron ; this latter can- 
not weld. Bauschinger, Hill, and Hupfeld, on the 


gases obtain access to the interior; underneath fol- 
lows then the unaltered cast ron, The observa- 
tions of Platz and Turner explain what has long been 
known to the practical man, that for pieces to be 
afterwards exposed to oxidising gases a material free 
from phosphorus and silicon should be chosen, Some 
of Mr. Turner’s statements are questioned, but 
these Mr. Turner has himself since corrected. 
It must not be forgotten that the annual is neces- 
sarily behind time by about a year and a half—a 








shortcoming to be regretted but for which nobody 
can be blamed. lLedebur comes back to his 
theory that iron is an alloy devoid of a definite con- 
stitution ; whilst Sir F. Abel has isolated one of the 
carburetted irons, FeC,, whose existence Ledebur 
doubts. Brinell has studied the behaviour of steel 
under heating and cooling; many of the physical 
changes under these influences he ascribes to the 
passing of the one modification of the carbon 
into the other. Osmond assumes two modifica- 
tions of iron, the crystalline and the amor- 
phous, the former originating with slower cooling 
and capable of passing into the latter, specially 
when carbon, manganese, or wolfram are pre- 





contrary, have shown independently that a very 
pure mild steel welds well ; according to Bausch- | 
inger, the welding process ought to be quick, to | 
be effected in a furnace hot, yet barely at al 
white heat, and to be followed by a few sharp blows | 
with a powerful steam hammer. SB, Platz has} 
studied the tempering process. Under the top | 
layer of black scale, which is not necessarily homo- 
geneous, and separated from it by a sharp line, lies 
the burned iron, loose, brittle, considerably increased 
in volume, and causing sudden breakages; channels 
are formed in it by liquation through which the 


sent. Percy’s assertion (address to the Iron 
and Steel Institute) that one strong and sudden 
blow could render crystalline at this particular spot 
even the most fibrous iron, is doubted ; the texture 
is said to appear crystalline without being so. 
Cornu, Valton, and Huston agree that mild 


steel plates become highly subject to breaking 
at blue heat (620 deg. Fahr.); this temperature, 


about 600 deg., ought, therefore, to be avoided. 
Rust knobs in iron water-pipes have been ob- 


served by Lory, Thoerner, and Thierooz ; Thoerner 


found them even in tarred pipes, where little 
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tar bubbles had burst; he proposes to coat the 
ipes with a light petroleum before tarring them. 
ry, in Grenoble, traced the rusting to microbes ; 
carefully sterilised water did not cause any rust 
of this kind. The German railway department is 
severely criticised for still insisting upon the tension 
tests and Wéhler’s quality numerals. Not rarely, 
it is asserted, a group of a hundred articles is re- 
jected because one test-piece of } in. in diameter, 
which need not be characteristic for the one article 
even from which it is taken, does not satisfy the 
test. P. Zetsche has proved by a long series of ex- 
periments with old tyres from all sources, that the 
required high contraction can arbitrarily be ob- 
tained by a be carbon and a high phosphorus per- 
centage. It is said that between 57 and 75 per 
cent. of the old railway stock which has proved 
reliable, cannot bear the test; whilst between 47 
and 100 per cent. of the materials that passed have 
soon succumbed, On the strength of the experi- 
ments of Brauns the old hammer test is advocated, 
whilst the tension test should be retained for ma- 
terials to be subjected to great strains. Belelubsky 
has analysed the tests now in use and ee for 
Russia. Tetmajer has made very valuable com- 
parative trials with girder sections of mild steel and 
iron. Venator has examined the suitability of ma- 
terials for Honigmann’s caustic soda boilers; the 
soda attacks iron visibly, also certain kinds of brass 
and lead ; but a brass rich in copper, and one of 
pure copper and nickel, answer very well. Wiborgh 
proposes cadmium for a new colorimetric sulphur 
test for iron analysis; Belani and Van Vloten 
disagree about the advantages of charcoal over coke 
for blast furnaces ; Thoerner has also given valuable 
contributions to this question. R, Akerman has 
redetermined the heats of fusion of various silicates 
such as form the slags, about which important point 
the various authorities differ very largely. y 
notes refer to the Olapp-Griffiths process which has 
gained more ground in France than in Germany, 
where it appears to meet with a. cool reception ; 
whilst the English and American way of treating 
large blocks of mild steel is becoming more adopted. 
The American method of cold rolling is recom- 
mended both for iron and steel, and attention is 
drawn to the remarkable efficiency of Harvey’s ma- 
chine for rolling screws. 
We will continue to pick out interesting details, 
selecting mainly foreign names. 
The article on aluminium abstracts the pro- 
cesses of Cowles, Henne, Foote-Frishmuth—the 
latter was ly described in our issue of Jan- 
uary 28— Lauterborn, Groussiliers, and Lossier ; 
particulars about the electrical plant for the Cowles 
process are not given, but those have only be- 
come known within the last year, electrical particu- 
lars oan moreover hardly be looked for here. The 
statistics on the gold production in Germany are 
rather amusing—only 457 tons. The Bessemer 
process for copper stone of Mahnés has made good 
progress at Equilles. Netto and Wagner Live 
patented a peculiar spiral brush of zinc or other 
metala for electrolysis; and Schliepkake makes a 
very fine gold-like alloy out of zinc and sulphide of 
strontium admixed tocopper. Lambotte, in Brussels, 
ee to regain the tin from white metal scraps 
y chlorinating at higher temperature when the 
tin chloride formed at once distils over. The manu- 
facture of chlorine according to the methods of J. 
Taylor, of Cheltenham, and of Solvay and of 
Twynam (the latter two form chloride of calcium), 
are more fully described. Korndorff saturates 
wdered coal in retorts with chlorine gas for the 
estruction of sewage matter. The chlorozone of 
Count Dienheim-Brocholki has not found favour 
with Lunge and Landolt. Degener and Lach sug- 
gost a novel way of making the peroxides of hy- 
rogen, alkalies, and alkaline earths. R. Schneider, 
of Dresden, has constructed a new evaporation 
tower, erected over the calcining furnace and fitted 
with a system of adjustable incsined evaporating 
surfaces. Honigmann has further improved his 
caustic soda boiler ; he also protects iron against 
both acids and alkalies by first cleaning the surface 
in a boiling soda lye of 280 deg. Fahr. boiling point, 
and then placing it in a bath of caustic soda 
saturated with oxide ofiron. Hard glass is losing 
favour, whilst sand blasts acquire r applica- 
tion. Bluemcke proposes to test the durability of 
building stones by repeated freezing in freezing 
mixtures and thawing, and finally determining the 
quantity of disintegrated material. This testing of 


committee, has drawn uprules of which an extract 
is given. In the field of cements, Tetmajer remains 
the chief critic ; the puzzolan cement is characterised 
as the newest ‘‘ enfant terrible ;’ M. von Forster, 
Trauzl, and Guttmann, !render the same critical 
services to explosives, among which we mention 
hellhoffit and carbonit, the explosives of André, 
of Dorking, Maxwell and Lewall, in London, 
Hannan, of Glasgow, Lindsley, of Hoboken, and 
the ‘*poudre brune amorphe” of O. Hiernaux, of 
Mont-sur-Marchienne, The explosive cartridge of 
Kosmann, of Breslau, is desi 
gerous with firedamp and dust ; itis aglass 
two compartments, of which the lower is filled w 
sulphuric acid, and the upper with zinc dust. 
Striking a needle breaks the tase; the hydrogen 
generated in a cartridge 6$ in, w ad 1 in. wide 
is said to produce a pressure of "000 atmospheres. 
This has been refuted in our columns, 

But we have not yet got through half of the 
volume and can add only a few remarks. The 
articles on Gas, Fuel, Sugar, Water, &c., are all ably 
compiled. With regard to the gerfesis of petroleum, 
Professor Engler points to the abundane@%of shell 
conglomerates both at Baku in the Caugasus and 
in America, as suggestive of an animal origin of the 
natural oils. The sugar misére continues in Ger- 
many, notwithstanding the great improvements in 
every branch of the industry ; the complaints about 
late and insufficient statistics and about the want 
of official storehouses—there are only two—read 
rather strangely for a country where the Govern- 
ment is supposed to take charge of everything so 
fully. But it certainly appears a narrow-minded 
fiscal policy that sugar once deposited in the store- 
house on payment of a duty of 9 marks, and then 
considered to have left the territory of the custom- 
union, is only readmitted into the Fatherland on 
payment of the full import duty of 12 marks. The 
phylloxera, the enemy of the vine, if extirpated in 
one district, still creeps soon again into some other 
place. The article ‘‘ Beer” is of course essentiall 
German or Germano-American, although Englis 
ales are fully appreciated. Both ‘‘ alkaloids” and 
‘colouring matters” bring a good many imposing 
constitution formulz with full benzene and naph- 
thalene rings ; they look a little out of place at first 
sight, but the book is chemico-technical ; and no 
branch of chemistry has so amply rewarded the 
study of theory as the dyes. Little is said about 
electricity ; but practical considerations necessitate 
the exclusion of electrical matters. 

In conclusion, we wish to draw attention to the 
fairly complete list of books—which would be im- 
— if the prices were given, however—which 

elps to make the annual a very valuable and conve- 
nient assistant to the chemist and manufacturer who 
has not the time to search through the many various 
journals which might contain the information he 

esires. 
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HUDSON BAY AND STRAIT ROUTE. 
SEconD ARTICLE. 

Captain W. Coats, who had made a 
in the service of the company, wrotea ‘‘ Geography 
of Hudson Bay,” which was edited by John Barrow 
in 1852. He says: ‘‘As it is very hazardous to 
enter the strait before the beginning of July for 





building materials received general attention in 
Germany, and Mr. Seger, acting on behalf of a 





ice, so it is dangerous to be in that bay after the 


set in for a continuance, with very short calm in- 
tervals; the severe frosts are such that you cannot 
work a ship; possibly as the frost prevails the 
winds decrease, but to what purpose when blocks 
are locks, and ropes are bolts, and sails can 
neither be taken in nor left out; the new ice 
near the shores and rivers, and the wash of the 
sea, stick to your ship and ropes like birdlime, 
and in your sails like pitch, and so all operations by 
water cease, in the northern parts of the bay first, 
and so southward soon after. The winds on the 


{land are variable, and you have short intervals of 


fine weather in the daytime, until the end of 
October; but those violent gales of frost and snow 
are so frequent that all our craft are put into winter 
quarters, When the rivers are covered with ice, 
and the shores are lined to a great distance, and 
water disappears, the land clothed with snow, then 
prevail those violent piercing winds which no crea- 
ture can face for a continuance, except some short 
intervals. And so apprehensive are our people of 
being caught out in these frightful drifts at any 
distance from the factories, that they never suffer a 
stranger to go a bow-shot from the palisades with- 
out a person of experience with him. Those ter- 
rible snowdrifts and dark condensed fogs are hardly 
to be guarded against, Even the most experienced 
men we have, have been at times put to great 
extremity.” 

Such are the chief physical characteristics of 
Hudson Bay, and, as the way into the bay is 
through Hudson Strait, the most important, as it 
is the most critical and trying, portion of the route, 
remains to be considered. 

That of the ocean fronting Hudson Strait is 
occupied in spring by more or less broken up ice- 
floes, which are generally sufficiently compacted to 
ge any ship from reaching the strait even in 

y- These broken floes form lanes and pools of 
water, especially at the eastward edge, and form a 
region favourable for the resort of whales. Farther 
to the southward, along the coast of Labrador, is 
the spring seal-hunting region. In the month of 
May, whales are much more frequently met with as 
the longitude is increased to the westward; and the 
farther west of 60 deg. W. the ships get, the greater 
are their chances of captures. This pushing west- 
ward of course involves the risks of entering the 
pack; but it has been done by some whalers for 
many years, and this whaling region has proved 
highly lucrative. It is now said that the whales 
have betaken themselves to other regions, this one 
having been only too well worked; but this is mere 
opinion, and is probably erroneous. 

Hudson Strait and Bay are frequented by whales, 
walruses, porpoises, and seals. Salmon abound in 
the rivers. The resources of the surrounding coun- 
try in furs and minerals are deemed of considerable 
value, though wholly undeveloped. 

Hudson Strait is about 500 miles in length, and 
about 100 miles in average breadth. The entrance 
between Resolution Island and Button Islands is 
45 miles wide. The strait is remarkably free from 
submerged rocks and shoals, and at the centre 
strait has soundings varying from 100 to 300 
fathoms. Both sides are high and rocky, but the 
northern is less precipitous than the southern side. 
The coasts are broken into inlets, and lined with a 
large number of islands, very steep towards the 
sea everywhere. The land may be approached 
from the Atlantic, and the strait navigated from 
the middle of June to the end of October, but 
there is considerable uncertainty regarding these 
limits. According to Parry, the effects to be appre- 
hended from exposure to the swell of the main 
ocean, constitute the peculiar danger of first enter- 
ing the ice about the mouth of Hudson Strait, 
which is completely open to the influence of the 
whole Atlantic. A very inconsiderable quantity of 
loose ice is sufficient to shelter a ship from the sea, 
provided it be closely packed; but when the masses 
are separated by wind or tide, so as to admit the 
swell, the concussions soon become too violent for 
a ship, strengthened in the ordinary way, to with- 
stand for any length of time. On this account it 
is prudent not to enter the ice without a fair pro- 
spect of getting seven or eight leagues within the 
margin. For the same reason, also, when likely to 
be beset nearthe sea, it is better to make a ship 
fast to small than to large pieces, in order to avoid 
the heavier concussions occasioned by the latter. — 

All experience goes to prove that Hudson Strait 
and Bay are navigable to cargo-carrying ships of 
considerable tonnage, so far as depth of water, 
freedom from rocks and shoals, and gea-room are 





middle of September; the gales of wind and snow 
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concerned. The one obstacle is the ice, impene- 
trable for nine months, and an impediment during 
the other three. The ice is a consequence of the 
cold, and the cold is due to the climate. What 
then is the climate? The mean annual temperature 
is merely equal to that of Spitzbergen, which is 
twenty degrees of latitude nearer the pole. In 
January the isotherm of 10 deg. minus passes down 
the east coast of the bay, that of minus 24 deg. 
down the west coast. In July the isotherm of 
42 deg. passes up the strait, and that of 59 deg. 
wraps round James Bay. The summer temperature 
is that of the north of Norway, the winter more 
severe than in Spitzbergen. Over the whole region 
of Hudson Bay and surrounding country the baro- 
meter averages 30 in. in January, and the predomi- 
nant wind is from N.N.W. In July the mean 
atmospheric pressure is 29.9, and the winds are 
decidedly variable. Although the prevalent wind 
over the eastern portion of Arctic America extends 
over the region of Hudson Bay, it seems to become 
deflected in Hudson Strait, and to blow out of it. 
When this is not the case, the tendency is for the 
wind to blow into the strait. Thus the prevalent 
winds in the strait assume the direction W.N. W. or 
E.S.E., though certainly not without considerable 
variations. The most frequent winds in Hudson 
Strait are westerly from October to January inclu- 
sive; N. and N.W. for the rest of the year, with 
marked spells from §8.E. and S. in summer. The 
summer is not liable to severe gales, though it is to 
frequent fogs. The log of the Terror testifies to 
the severity of the weather, and the formidable 
nature of the ice in this tidal strait. In the early 
ortion of winter the floe is an unbroken level. 
n the latter part of winter the ice has be- 
come forced up into innumerable irregular heaps, 
mounds, and barriers. The mean temperature of 
January was minus 18.2 deg., of July 37.5 deg., 
as experienced by the Terror. The ice separated 
from the ship with a tremendous crash on July 14th, 
in longitude 75 deg. W., to the north of Charles 


Island ; but the navigation was baffled by ice for | 9, 


the rest of the month. Although the Terror 
drifted down the strait at the rate of about two 
miles per day, the drift was not due to winds, for 
they were excessively variable in May, and prevailed 
from S.E. in June. Henry Ellis, in his narrative 
of the ‘‘ Voyage of the Dobbs and California,” says 
on July 13th, 1746, in Hudson Strait, ‘* We fell in 
with abundance of low ice, from five to ten fathoms 
thick.” . . ‘‘ It isvery easy to discover our approach 
to such ice, for the air immediately changes its tem- 
perature from warm to cold, besides thick fogs gene- 
rally accompany it, but these lie low upon the sur- 
face, often not so high as the ship’s mast’s head.” . . 
‘* Tf I was to give any directions for avoiding the 
thickest of the ice in this strait it would be to keep 
pretty near the north shore, for we always observed 
that side much the clearest, as not only the winds 
blow mostly from thence, but currents, too, come 
out of most of those large openings which are on 
that side.” Subsequent experience does not in- 
dorse these instructions. Captain. Hawes, for 
instance, who has made fourteen voyages through 
the strait, says, ‘‘Ican give no rule for the ice 


other than to work through the thinnest, if there is | 0° 


any difference, but keep in the fairway. Some say 
keep to the north shore, and so say I, if clear of 
ice. If the strait seems full of ice, keep to mid- 
channel, for I have in general found the ice there 
thinner than near the north shore, and more open 
to work through.” 

The observing stations occupied by the Cana- 
dians are Port Burwell, situated west of Cape 
Chidley ; Stupart Bay, on the sout coast ; Ashe 
Inlet, on the north coast ; Port de Boucherville, 
in Nottingham’ Island ; Port Laperriere, at Cape 
Digges. The results of a study of the observations 
made at these statians will now be related. The 
strait is closed in November throughout its whole 
extent by ice which, on the 15th, attained a thick- 
ness of about 9in.; at Cape Digges only were 
water-lanes to be seen in this month. No openings 
in the ice were reported during December, January, 
and February. By January 15th the ice had 
attained an average thickness of 2 ft. 3in.; by 
February 165th, 2 ft. 10 in. Some motion in the 
lce was. reported in March, off Nottingham Island 
and in Stupart Bay, though on the 15th the thick- 
ness of the ice was 4 ft. 6 in. at Stu Bay and 
2 ft. 10 in. at Ashe Inlet. By April 15th the thick- 
ness had increased to 4 ft. 9 in. and 3 ft. 10 in. at 
these stations respectively, though openings in the 
ice had become general. By May 16th the thick- 


ness was even greater, 5 ft. 5in. and 4 ft. 3 in. 
respectively, with occasional lanes of water in all 
parts. In June the strait is occupied with ice and 
water, and all in motion with the tides, currents, 
and winds. In July there is comparatively little 
ice. Detached pieces of ice are met with in August. 
September is terised by bergs brought in 
from the Atlantic either by currents or winds. 
The bergs are noticeable in October when the ice 
begins to pack again. During the summer months 
the ice consists of three kinds, bergs, arctic ice, 
and field ice. Luke Fox well described the bergs as 
‘* seldom bigger than a great church.” Their pre- 
sence ay a current from the eastward, whatever 
the tidal motions may be. The conditions of the 
ice indicate a probable period available for naviga- 
tion by steam power from July 1st to October 15th, 
— this must be very much reduced for sailing 
craft. 

The meteorological observations are evidently far 
from faultless, The results of them have appa- 
rently not been deduced by an expert, they are so 
confused and defective. It must emphatically be 
said that to appoint persons to such stations who 
are not experienced observers is a mistake. To in- 
trust the reduction of such observations to persons 
having no special qualifications for the work isa 
far greater mistake. Until this vicious practice is 
reformed, meteorology must continue a happy-go- 
lucky science. The most important of the meteoro- 
logical results from these Canadian stations will be 
given in as condensed a form as possible consistent 
with the object here in view, namely, their bearing 
on the question of navigation. 


TaBLe I.—TZemperature and Cloudiness in Hudson Strait. 











Temperature. = 
Date. 
Mean Mean 

Mean. | vaximum.| Minimum.| Mean. 

deg. deg. deg. tenths, 
September, 1884 - 32 34 oF 8 
tober ‘a es 20 24 16 8 
November _,, ni 7 12 1 8 
Yi «| —12 —8 —17 5 
January, 1885 —23 —19 —27 4 
February _,, —2 +4 —9 6 
March 10 —15 —10 —20 5 
April is 10 16 3 7 
May ” 26 82 20 8 
June of 84 87 39 8 
July a 41 47 35 7 
August os 40 46 36 8 

















The highest temperature, 64.6 deg., was observed 
at Stupart Bay in July; the lowest, minus 36.7 
deg., at Port Laperriere, in January. 

TaBLE II.—Number of Hours of Fog, and of Snow, 
observed at Stations in Hudson Strait, 
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It will at once be noticed that the months of 
open water are subject to fogs. The duration of 
snow, as well as that of fog, ‘‘ no doubt varies very 
much from year to year, but its bearing on naviga- 
tion is direct, for in the fall snowstorms, navigation 
in Hudson Strait will always be dangerous, as it is 
impossible to keep a look-out. The snow, when 
the temperature begins to fall, is not in the ordi- 
nary flakes, but drives before the wind in minute 
particles of ice, which the eye does not see in 
time to protect itself.” No snow fell in July, and 
only a passing storm, lasting four hours, visited 
one station on the north shore in August. In Se 
tember the snow fell in the last few days of the 
month, so that, generally speaking, it may be stated 
that snow would probably not be an obstruction 
to navigation in the months of July, August, and 
most of September; and these are likewise the 
months least liable to gales of wind. 








The meteorological conditions considered in rela- 


tion with the state of the ice unmistakably indicate 
that the best months for navigation are July and 
August. In June and September the navigation of 
the strait must be precarious, and in October it 
must be very uncertain. During all other months 
navigation is impossible, save under very excep- 
tional conditions in May. There can be no reason- 
able expectation of modifying these conclusions. 
The Canadian Government, shipowners, and mer- 
chants interested in opening up the Hudson Strait 
route to commerce, can only hens to make good 
ventures in July and August, and must considerably 
increase their expectations of disasters for the 
proximate months. 

Between June 16th and July 6th, 1885, the 
Alert was beset in a field of ice from 5 ft. to 30 ft. 
thick, extending as far as could be seen, and drifted 
forward and backward at the entrance of the strait 
between longitudes 64 deg. 20 min. and 66 deg. 
30 min. W., in middle latitude 61 deg. 15 min. N.; 
when, having damaged her stem, she was com- 
pelled to return to St. John’s for repairs. This 
ship, it must be remembered, is the strongest ever 
sent to the Arctic Regions, She again entered the 
strait July 27th, and even then encountered heavy 
icefields and strong tidal drift, sometimes at the 
rate of seven knots per hour. Possibly there was 
an open passage in the middle of the strait, but 
having to call at each of the stations to relieve the 
men, ice was met with all along the shores. In 
August she broke her propeller and was adrift for a 
week. On the 2lst, however, she got into the bay 
and was not impeded by ice afterwards. This 
voyage lends no encouraging anticipations to the 
facilities of the route, or to an extension of the 
period for navigation. Captain Gordon is of 
opinion ‘‘that the whole route is feasible for navi- 
gation four months of the year by properly built 
and equip steamers, and it is simply a question 
whether the opening up of the route with such a 
short season of navigation will pay in competition 
with existing routes.” Captain Gordon appears to 
regard his own experience in the Alert too favour- 
ably. The financial problem will be more safely 
based on two months than on four. 

When it is remembered that the Hudson Bay 
Company’s ships yearly take this route, and that 
whalers, especially American, frequent Roe’s Wel- 
come and the north waters, it must be matter for 
aan that the logs of these vessels, extending 
back for two centuries, were not in the first in- 
stance collated and investigated for the solution of 
this problem of determining the practicability of 
the route for commercial purposes. Such a work 
could have been efficiently performed for a few 
hundred pounds, and would have clearly indicated 
where and to what purpose surveys might be made ; 
whereas the random plan of survey and observation 
adopted will involve a large and almost fruitless 
expenditure. 





RAILWAY SAFETY APPLIANCES. 

THE security afforded to railway travelling by the 
block and interlocking systems is so great that it 
throws into high relief the occasional accidents which 
still occur, These are almost always traced to the 
human element of the system, and are shown to result 
either from carelessness or from mistakes, If the 
regulations of the companies were always carried out 
pee: and if men never gave way to indolence, nor 
ost their accuracy of perception or presence of mind, 
these accidents would be confined to cases arising from 
the failure of some part of the train or of the perma- 
nent way. But with so many “ifs” in the chain it 
is certain to give way at times, the wonder being that 
it serves its purpose as well asit does. The mechanical 
and electrical arrangements in signalling operate so 
satisfactorily that many have tried to extend them, 
and to eliminate the men altogether. But no scheme 
of this kind has ever been propounded which a railway 
engineer could be tempted to try, for although the 

resent a tus works well, yet no one would dare 
to trust it without constant supervision, and if com- 
paratively simple appliances which have been brought 
to their present state by years of experience cannot be 
implicitly depended on, it follows that the more 
complex arrangement needed to enable trains to send 
their own indications would be sure of failure, sooner 
or later. It may be confidently assumed, therefore, 
that the signalman is in no danger of being superseded 
by mechanical appliances for many years to come, 
and that any improvements which are introduced for 
the peeees of preventing him from lapsing into error 
will be desi rather to oblige him to fulfil his duties 
than to perform them for himself. The block system 





is carried out on the hypothesis that the signalman 
has to perform a certain series of operations with 
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RAILWAY SAFETY APPLIANCES. 
CONSTRUCTED BY MESSRS. SAXBY AND FARMER, ENGINEERS, LONDON. 
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military regularity, not exercising any option or judg- 
ote in and this aide A s to be ‘kept 
in view in seeking to render it still more certain. At 
present a part of theseries of acts which is needed for 
the passing of a train through a section, takes place in 
the mind of the man in charge: he receives a notifica- 
tion from an adjacent cabin requesting information, or 
ordering him to give a certain signal, and if he replies 
correctly or acts upon the instructions, allis well. But 
if not,. a fearful accident may ensue, due not to any 
fault or weakness of the system, but to the agency by 
which it is carried out, If the apparatus were so 
constructed that on a man being asked a question from 
the adjoining cabin, he could give no answer except the 
correct one, and on receiving an order he could carry 
out no operation except that desired, then the human 
element would be so environed by checks and qe 
that it would be pulled up sharply if it diverged from 


Fig.7?. 
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the correct path, and all the harm it could do would 
be to delay the traffic by excess of caution. 
An invention has lately been perfected by Messrs. 
Saxby and Farmer, of Kilburn, London, and is now on 
view at No. 31, Parliament-street, Westminster, de- 
signed to give increased security to our railway system 
in three ways. Firstly, it renders the working of the 
signals dependent upon the position and motion of the 
train, putting them up ind it when it enters a 
section (should the man neglect to do so) and making 
it impossible for them to be taken off until the train 
had gone out of the section. Secondly, it necessitates 
the conjoint action of the men at each end of a section 
to take off the signal at the entrance, this action 
having to be repeated for every train, while either 
man can put the signal to danger. 

The two principal re 4.1 rere by which these ends are 
attained are an electrical treadle (Figs. 1 to 6), and an 
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electric slot (Figs. 7 to 9). Fig. 10 shows the general 
arrangement of interlocking the block instruments with 
the point and signal levers when such interlocking is 
adopted, and Fig. 11 is a diagram of an ordinary 
through station and shows the general arrangement of 

, block instruments, &c. Treadles of all kinds 
have been tried before ; those acting mechanically soon 
get -_ out of order by the heavy and constant shocks 
to which they are subject, while the electrical ones 
suffer from the displacement of the line, which either 
brings the contacts into constant connection, or re- 
moves them so far apart that they fail to meet when 
required, The problem of their construction does not 
ap) particularly difficult at first sight, but the long 
list of failures which have taken place is evidence that 
the traffic imposes conditions which cannot be casily 
met, Messrs. Saxby and Farmer have avoided all the 





inconveniences resulting from changes of level by the 
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THE STEAM TUG 


“ MIDGE.” 


CONSTRUCTED BY MESSRS. FORRESTT AND SON, ENGINEERS, LIMEHOUSE, 








use of a fluid medium—-mercury—as one of the electric 
conductors, This is contained in a rectangular box, 
and over the centre of its surface the contact point 
is placed. Now if the box be inclined to one end 
or the other the centre of the fluid surface always 
keeps at the sume height, and stands at the same 
distance from the terminal. If the box be shaken, 
however, the fluid surface breaks into waves, and the 
crest of one of these breaking against the contact wire 
(Fig. 6) completes the circuit and sends a current to 
the cabin. Tn the longitudinal section of the box 
(Fig. 5) there is shown a diaphragm with a space 
above and below it for the circulation of air and 
mercury. This diaphragm is interposed because with- 
out it there is always a hollow in the rippled surface of 
the mercury in the centre of the box, and no matter 
how violent the vibrations, the mercury will never 
meet the wire and complete the circuit. Now, as it is 
absolutely essential that the wire should occupy this 
position, the diaphragm is introduced to break the 
natural arrangement of the waves and produce a crest 
under the wire. 

The general arrangement of the treadle is clearly 
shown in Figs. 1 and 3. A short piece of timber 
is bolted across two sleepers parallel to the rail. On 
this timber is fixed a cast-iron box. In this box is 
pivotted a lever, connected at its short end with the 
rail, If the rail be of bullhead section the connection 
is made as in Fig. 1, and if it be flat-footed as 
in Fig. 4, The long end of the lever is con- 
nected by a link with the mercury box, which in turn 
is pivotted by a foot-piece to the outer casting. When 
a train passes over the treadle the deflection of the rail 
depresses the lever and imparts a greatly magnified 
fore and aft rocking motion to the mercury box, caus- 
ing the fluid to rush backwards and forwards, and 
make repeated and ample contacts with the wire above 
it. The electric conductors enter through the lower 
pivot ; one is connected through an insulated bush to 
the contact wire, while the other is fastened to the 
mercury box, which is itself insulated from the fram- 
ing. The entire arrangement is most ingenious, while 
at the same time its simplicity guarantees it from 
nearly every chance of derangement. A treadle of this 
kind has been on the London and North-Western 
Railway at Kilburn for eighteen months without atten- 
tion, and has registered in Messrs. Saxby and Farmer's 
works the passage of all the trains which pass that 
station. In Russia the line connecting St. Petersburg 
to Gatschina is provided with these treadles, which 
have worked perfectly all through the severe winter. 

_ it will be evident that a treadle such as this pro- 
vides an essential feature in any system in which the 
passage of a train is to check or supplement the action 
of the Signalman. If a treadle be placed a little dis- 
tance past each signal, it will send an electric current 
which may be utilised in various ways. For instance, 

y means of an electric ‘‘slot,” the current may put 
the signal the train has just passed to “danger.” 

e term “electric slot” is intelligible to those 
acquainted with signalling appliances, but it is not 
descriptive, and is further not accurate. It arose in 











this way : when it is desired that a signal shall not be 
lowered without the concurrence of two signalmen, it is 
the custom to hold the arm up by two counter-weighted 
levers, each working in a slot in a rod connected to the 
arm. If either arm be lifted singly it merely moves 
up in its slot, since the weight of the other is sufficient 
to hold up the arm, and no effect is produced, But if 
both be raised the signal arm drops. . Apparatus of 
this kind has been made in many forms, more. or less 
complicated, but they have all been known as ‘‘ slots,” 
and now the same name is applied to electric apparatus 
which is designed to enforce concurrent action from 
two sources before a signal can be set to “‘ line clear.” 
It is possible that both actions may be electric, or that 
one may be electric and one mechanical, or even that 
more than two agencies may be employed in the work- 
ing of a slot, but however that may be, either of the 
agencies can set the signal to ‘‘ danger” independent of 
the other. Messrs. Saxby and Farmer’s slot is both 
mechanical and electrical; the former part is worked 
by the signalman in the adjacent cabin, while the 
latter is operated either by the treadle to raise the 
signal to danger or by the man in the next cabin 
to allow it to be lowered. The slot is shown in 
Figs. 7, 8, and 9. The wire from the cabin lever 
is attached to the weighted lever, and works it in 
the usual way. This lever is connected by a link to 
the rod which depends from the signal arm, but the link 
does not take hold of the rod directly. It is pivotted 
to a cross-lever or beam, which at its opposite end is 
connected to the armature of an electro-magnet. Now 
if the armature be against the poles of the magnet, and 
the current be flowing when the man pulls the wire, the 
beam will pivot on its right-hand end, and the rod will 
be raised and the signal lowered (Fig. 8). But if there 
be no current flowing, the centre of the beam, as the 
point of greatest resistance, becomes the pivot, and 
instead of the rod rising the sole effect of the signal- 
man’s effort is to carry the armature away from the 
magnet and rock the beam to no purpose (Fig. 9). Thus, 
it needs that the current be flowing before the man can 
lower the signal, and it is further required that the 
signal lever in the cabin shall be first placed in the 
danger position in order to bring the armature within 
reach of the attraction of the magnet. When the 
signal is down it can be released either by the action 
of the man who lowered it or by interrupting the elec- 
tric current. This latter office can be performed by the 
electric treadle or by the signalman in the next cabin. 
In the former case, when the train has proceeded (say) 
a 100 yards past the semaphore, it passes over the 
treadle and sends a current from a local battery (the 
one which works the slot) through arelay. This breaks 
the circuit to the slot, and causes the arm imme- 
diately to rise to ‘‘ danger” blocking the line automati- 
cally behind the train. But this action does not in 
any way relieve the signalman, for if he prefer to let 
the train work the signal, he must move back his 
lever to raise the armature before he can give ‘‘ line 
clear” again, and thus he has to perform all his accus- 
tomed operations. 

The treadle has also an office to fulfil as regards the 


instruments in the cabin, but in order to avoid com- 
plication we will now describe this in connection with 
the treadle at the end of the section. The train 
having set the signal behind it, as we have alrady ex- 
plained, travels on until it enters the next section, 
when it passes over another treadle ; this raises the 
corresponding signal, and at the same time sends a 
current into the cabin to unlock the instrument by 
which the man had given ‘‘ line clear” to the previous 
cabin. After he had signalled line clear he had moved 
his handle to line blocked,” where it became securely 
locked so as to render it impossible for him to send 
‘line clear” until the train had passed over the 
treadle and released the handle. When this has 
occurred the man is free to act as circumstances re- 
quire. If requested he can send another ‘“‘line clear” 
to admit the next train, or he can put over his handle 
to the opposite side, and thus unlocking his points 
and signals, Fig. 10 (supposing his cabin to be fitted 
with interlocking gear) he can permit shunting to be 
done. But once he has given “‘line clear,” he can 
do nothing further with his instrument until a train 
has passed over his treadle ; by this means all chance 
of his forgetting that there is a train in the section 
is entirely done away with. The train in possession 
of the line commands the situation, for unti! it passes 
out the man at the entrance cannot obtain permission 
to admit another, and neither can he do so cn his 
own responsibility, for thesame current that gives him 
‘line clear” also operates the electric slot, and with- 
out it the signal cannot be lowered. 

It will be seen that the three parts of the apparatus 
which we have been describing are more or less indepen- 
dent of each other, that is, one part can be applied 
without the others. For instance the treadle can be 
set to lock the present instruments if a slight modifi- 
cation be made in the latter. Or the electric slot can 
be operated by the present instruments. Or the slot 
and the treadle can be used together. Consequently 
on existing lines the present apparatus may be pre- 
served and only so much of the new introduced as the 
circumstances require. Perfect safety is attained by 
using the whole, for then the signalman is attended, as 
it were, by an invisible companion who makes no sign 
as long as matters go right, but on the smallest infrac- 
tion of the established routine steps in to prevent the 
error and oblige the man to correct it. If the treadle 
be dispensed with there still remains the safeguard 
that the signal at the entrance of a section cannot be 
lowered until permission is obtained, and that this per- 
mission is revoked and the signal automatically raised 
before any shunting can be done in the section. 








STEAM TUG FOR ST. LUCIA. 

THE screw steam tug Midge, illustrated above, has 
been built by Messrs. Forrestt and Son, of Limehouse 
and Millwall, to the order of the Crown agents for the 
colonies. Her official trial took place on March 1 last 





at Long Reach, Greenhithe, when a mean speed of 94 
miles per hour was attained. 
The vessel is built of teak, and is 48 ft, long by 10 ft 
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beam, with a depth of 5 ft. Steam is supplied from a 
marine multitubular boiler to the engines, which 
have cylinders 8 in. in diameter with stroke of 10 in. 
The Midge is intended for towing purposes at Castries 
Harbour, St. Lucia. 





NEW DOCK AT KOWLOON, CHINA. 

WE publish in this week’s issue two perspective 
views showing the process of construction of a 
new dock which has been built at Kowloon by 
the Hong-Kong and Whampoa Dock Company. One 
of these views will be found on page 96, and the 
other on a loose plate. The dock owes its existence, 
in part, to the requirements of our naval forces in the 
East, and has been constructed of sufficient size to 
take the largest ironclad afloat. It is 500 ft. long on 
the blocks, 86 ft. wide at the top, and 70 ft. at the 
bottom. There will be 29 ft. of water over the sill 
at ordinary spring tides. In subsequent issues we 
shall give engravings of the caisson and other details, 
and until then we reserve the full description of the 
work, 





THE NAVAL REVIEW. 

On a separate two-page plate we publish a list of the 
British ships which will be reviewed by Her Majesty 
to-morrow. The list is divided into four sections, com- 
prising respectively flotillas of small ships, the north 
column of large ships, the south column of a ships, 
and troopships. After the name of each vessel is given 
its type, date, displacement, engine-power (indicated), 
speed, rig, number of funnels, particulars of armour 
and artillery, power of guns, and the number of tor- 
pedo tubes, England has 18 sea-going and 11 coast 
defence turret ships, 9 barbette ships, 12 central 
battery ships, 3 armoured cruisers, 7 belted cruisers, 
9 broadside armour-clads, 8 deck-protected cruisers, 
9 deck-protected corvettes (including Polyphemus), 17 
torpedo cruisers and catchers, 3 unarmoured frigates, 
19 unarmoured corvettes, 28 gun sloops, 18 gun vessels, 
30 gunboats, 40 coasting gunboats, 25 troopships— 
making a total of 38 armour-clads, 238 unarmoured 
ships, and also yachts, despatch vessels, tenders, and 


tugs. 








CIRCULAR SAW-BENCH. 

THE circular saw-bench illustrated on page 85 has 
been constructed by Messrs. John Birch and Co., of 
Liverpool, and is particularly adapted for use in those 
places where skilled labour is unobtainable, and repairs 
difficult to execute. By means of an arrangement of 
two saws one above the other, the machine is capable 
of dealing with logs up to 3 ft. in diameter, but it is 
especially suitable for a mill where the work consists 
principally of converting small timber, but where it is 
occasionally necessary to deal with larger logs. 

The bed is 8 ft. 9 in. long by 3 ft. 2 in. wide 
planed on the top, and fitted with a planed fence 
worked by a handwheel and screw. The spindle is 
fitted with fast and loose pulleys, and by means of 
cone pulleys on the countershafts the rope feed 
can be adjusted to suit either hard or soft woods, 
and continues in action till the log is clear of both 
saws. The upper ‘saw (3/ft. in diameter) is carried 
by a single standard only, the object being to leave the 
saw bench as unencumbered as possible. A slide acting 
as a guide is fitted to the front of the bench, to which 
the log is attached by dogs on leaving the back car- 
riage, thus preventing any lateral movement of the 
timber. Two timber carriages with wheels and malle- 
able iron rolls complete the equipment of the machine. 








NOTES FROM THE UNITED STATES. 
; PHILADELPHIA, July 8. 

Tue industrial conditions throughout the United 
States are even more favourable at this date than was 
thought probable thirty days ago. The reasons for the 
strength in prices and activity in demand are that the 
supplies of nearly all kinds of material are light. Mill 
capacity has been running only up to demand, while 
in the mean time consumptive requirements have been 
expanding. Four or five orders for steel rails have 
gone abroad within a week ; delivery, New Orleans; 
price, 40dols. to 41. dols. The railmakers are now able 
to accommodate only small buyers,wanting from 100 to 
1000 tons; orders of this kins| are being taken at 
40 dols. There isan unexpected and surprising scarcity 
of old rails, and spot lots have been advanced to 
23.50 dols. and 24 dols. at tidewater. Orders for ship- 
ment have been solicited at 23 dols. with 22.50 dols. 
ordered, There are also inquiries for Bessemer pig, 
spiegel, and slabs. The iron trade will be very active, 
and foundry iron has moved up slightly, owing to the 
continued activity on the part of large consumers who 
are taking steps to secure a supply which shall fulfil 
their needs for the next three to four months. Car 
builders are placing large orders for common and 
medium iron, and within ten days between 5000 and 
6000 tons of finished iron have been ordered for this 
purpose. The merchant mills will fill up during July, 





so that prompt delivery orders after August 1 will very 
probably be taken only at an advance of about 2 dols. 
per ton. The pipe mills‘are busy on natural gas pipe 
requirements. The plate mills are picking up new 
buBiness on a basis of 45dols. per ton. Beams and 
channels are wanted in large lots at 60dols. Manu- 
facturing enterprises are springing up in the Southern 
States, and the investments for the past five months 
are nearly double the investments of the same 
time last year. Twenty cotton mills are under con- 
struction. Fully that number of blast furnaces are 
projected. There is something like a speculative craze 
in lumber and mineral territory. The manufacturing 
interests of the United States anticipate an extremely 
busy half-year, at a slight improvement in prices over 
the figures of the first six months. The bridgebuilders 
have made inquiries within a few days, and large 
orders for elevated bridgework, as well as railroad 
work, will be placed this month. American iron- 
makers are much agitated over the heavy importations 
of foreign material, which foot up over 100,000 tons 
per month. The importations of ore from Cuba and 
Africa aggregate aboutthesame. The mining interests 
are very prosperous, The anthracite regions of 
Eastern Pennsylvania have produced 1,600,000 tons 
over what was produced during the first half of last 
year. The Western Iron Association has paid the 
10 per cent. advance. 








TRIAL TRIP OF THE ‘ OHIO.” 

Some important trials of the new machinery of the screw 
steamer Ohio, belonging to the International Navigation 
Company, have recently taken place on the Clyde. The 
Ohio is an American built steamer measuring 343 ft. by 
43 ft. by 34 ft. 6 in., and of 3325 tons gross. She has been 
entirely refitted with new engines and boilers by Messrs. 
James Howden and Co., Glasgow, who also rearranged the 
bunker, machinery, and hold spaces, so as to give the im- 
portant advantage of increased cargo accommodation 
obtainable from the use of their improved machinery, 
which occupies considerably less space than the engines 
and boilers of the same power which have been replaced. 
The new engines are of the triple-expansion type, and 
the boilers, which are designed for supplying steam of 
150 lb. pressure, are worked on Howden’s system of 
forced draught, which combines increased power with 
high ooneny. in fuel. The object of the owners in re- 
fitting the Ohio was to test the capability and economy of 
this system of forced draught on a sufficient scale to guide 
them in dealing with steamships of the largest class and 
great power. 

In the refit of the Ohio the boilers were designed to 
work with a very moderate air pressure, this being 
sufficient for the power required by the contract. The 
combined power and economy, however, guaranteed by 
Messrs, Howden and Co. for the use of their system of 
forced draught was higher than has hitherto been at- 
tempted in any steamship, and sufficient, if attained, to 
prove the large reduction that could safely be made in the 
number and size of boilers for the use of the system, and 
the quantity of coal required to produce a given power. 
The contract for the retit of the steamer required that 2100 
indicated horse-power (which was the maximum power of 
the engines removed) should be maintained during the 
trial on a consumption of 1.251b. of coal per indicated 
horse-power per hour. Originally the boilers of the Ohio, 
from which this power wae produced, were three in 
number, double-ended, 12 ft. 6in. in diameter by 
17 ft. Gin, in length, having each six furnaces 3 ft. in 
diameter, or eighteen furnaces in all, with an aggregate 
firegrate area of 300 square feet. The new boilers, fitted 
with the forced draught, are likewise three in number, 
but single-ended, 13 ft. in diameter by 11 ft. 2in. in length, 
having each three furnaces 3 ft. 3in. in diameter, or nine 
furnaces in all, with an aggregate firegrate area of 112 
square feet. Air for combustion is supplied to the boilers 
by one of Messrs. W. H. Allen and Co,’s fans, 5ft. 6 in. 
in diameter, driven direct by an engine having a cylinder 
7 in. in diameter with stroke of 4in. The boilers removed 
had two stokeholds across the ship, one fore and one aft 
of the boilers, while the new boilers have only one 
stokehold on the after side. The engines removed have 
cylinders 57 in. and 90in. in diameter, by 48 in. stroke, 
while the new engines have three cylinders 31in., 46in., 
- 72 in. in diameter respectively, with piston stroke of 

in. 

During the trials the coals were weighed out under the 
supervision of the officers of the company, who also took 
the record of speed and other data, After running 
down Channel for a considerable time, the trial on the 
coals weighed out began, and lasted 4 hours 10 minutes, 
during which time 10,885 lb. of Welsh coal were burned, 
the trial ending with the same revolutions of engines and 
the same pressure in boilers with which it began. The 
mean indicated horse-power, calculated from the mean of 
seven sets of indicator cards, taken during the trial, and 
the mean revolutions per minute, found by dividing the 
total revolutions recorded on the engine counter by the 
minutes in the period of the trial, amounted to 2124, thus 
making the consumption 1.23 lb. per indicated horse- 
power per hour, and the power per square foot of fire- 
grate almost exactly 19 indicated horse-power. While 
testing the indicated horse-power and consumption of 
coal, the steamer ran to and fro between the Cloch and 
Cumbrae Lights, and also made several runs on the 
measured mile at Skelmorlie, from which the mean speed 
of the vessel was found to be 14.12 knots per hour. The 
remarkably high results obtained were most satisfactory 
to the representatives of the owners, and a large party of 








experts on board congratulated Mr. Howden on the suc- 
cessful fulfilment of the onerous guarantees undertaken. 
While speaking of the Ohio, it may be worth while to 
give a few particulars regarding experience gained by 
another shipowniag firm with Howden’s triple-expansion 
engines and forced draught system. About nine months 
ago Messrs. Robert MacAndrew and Co., of London, had 
two steamers built on the Tyne which were exact dupli- 
cates of each other in respect of hulls, engines, and boilers, 
the engines being of the triple-expansion type, while the 
boilers had a working pressure of 160 Ib. per square inch. At 
sea the engines gave out about 600 indicated horse-power. 
The steamers run in the same trade, which is between 
Hamburg and Barcelona. In one steamer the boiler 
was fitted and is worked with Mr. Howden’s forced 
draught, and the other is worked with natural draught. 
In both cases, however, the boilers were originally de- 
signed for working with natural draught. Messrs. 
acAndrew and Co., report regarding the Churruca, one 
of the steamers, that after she had worked for seven or 
eight months as at first fitted, she was supplied with the 
forced draught appliances, which enabled her to perform 
the round voyage from Hamburg to Barcelona and back 
on 207 tons of coal, while her sister ship, the Gravina, 
under the same conditions required, 264 tons of coal for the 
same run; so that the saving by using the forced draught 
was nearly 22 per cent. essrs. Howden and Co. are 
just completing two sets of engines of 1200 indicated 
orse-power each for Messrs, MacAndrew and Co., the 
boilers being arranged for working on the forced draught 
system. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—In consequence of the re- 
turn of Glasgow Fair holidays, no meeting of the ‘iron 
ring” on ’C oe was held after mid-day on Thursday 
till yesterday, Friday and Monday being complete blanks, 
The market was quiet on Thursday forenoon. Scotch 
iron was steady, and closed with a recovery of 4d. on the 
previous day’s decline ; Cleveland iron closed 1d. per ton 
down, but the price of hematite warrants was unaltered. 
The settlement prices at the close were : Scotch warrants, 
41s, 104d. ; Cleveland, 34s. 3d.; and hematite warrants, 
43s. 6d. The attendance of members of the ‘ ring” on 
Tuesday morning was by no means large, and the holiday 
feeling was still to some extent prevalent. Business was 
done in the forenoon at 41s. 10d. to 41s. 11d. cash for 
Scotch warrants, and at 42s, to 42s, 1d. one month, the 
close being buyers at the top quotations, with sellers 
wanting 1d. per ton higher. As low as 34s. 14d. per ton 
cash was accepted for Cleveland warrants, but hematite 
iron was strong, and business was done up to 44s. 1d, 
per ton cash, but this was not maintained. The after- 
noon closing prices were: Scotch iron, 42s. 04d. cash 
per ton buyers; Cleveland, 34s. 3d.; and hematite 
iron, 43s, 104d. to 44s. cash, and buyers 14d. to 2d. 
per ton lower. The market was rather firmer to-day, 
with prices a shade better than yesterday. Business 
was done during the forenoon in Scotch warrants up to 
42s, 2d. cash, and the close was buyers at that price. 
There was some fluctuation in the afternoon, but at the 
close there was but little alteration. Cleveland iron at 
the close was 34s, 24d. per ton cash sellers, and hematite 
was quoted at 44s, 2d. cash sellers. It cannot be said that 
there is much fresh inquiry of any marked importance 
for Scotch pig iron. Almost every week, however, re- 
ports are circulated that there are additional orders from 
America, and the past week has been no exception to the 
rule, and it is stated that large inquiries are again to hand 
for hematite iron. A sehen behead inquiry from the 
Continent is reported. Scotch special brands are with- 
out any feature of interest, and prices have of late under- 
gone very little change. The recent decline in prices is 
attributed in a great measure to the turning of so many 
furnaces from hematite on to foundry iron, but a feeling 
prevails that very shortly a number of them will again 
resume the making of hematite pig iron, so as to meet the 
increasing demand from the local steel works. There are 
still 83 blast furnaces in actual operation, as compared 
with 85 at this time last year. Last week’s shipments ‘of 
pig iron from all Scotch ports amounted to 6867 tons, as 
compared with 7328 tons in the preceding week, and 6016 
tons in the corresponding week of last year. They in- 
cluded 2275 tons for the United States, 180; tons for 
Canada, 160 tons for India, 286 tons for France, 320 tons 
for Holland, 245 tons for China and Japan, smaller 

uantities for other countries, and 2409 tons coastwise. 

‘he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 900,363 tons yesterday afternoon, 
as compared with 897,540 tons yesterday week, thus show- 
ing an increase for the week of 2823 tons, 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held in the hall of the Institute, Hamilton, on 
Thursday night, Mr. J. S. Dixon, president, in the chair. 
The Committee’s report on safety lamps led to a long and 
interesting discussion, in which the value and safety of 
the Scotch gauze lamp were considered. It was generally 
condemned, not because any accident had been traced to 
it, but pesenee it could be tampered Lager wig ab cee sles 
shown a most expensive lamp as r upkeep an 
the oil used. The Protector lamp was declared to be 
proof against anything in the shape of tampering, and 
also safe in the case of an outburst of gas. The chairman 
said the report and recent events had given an impetus to 
the substitution of a better class of lamp for the Scotch 
gauze at all the collieries. Mr. John Hogg read a paper 
on the ‘‘ Exploring of the Workings of a Mine after a 
Serious Explosion,” in which he pointed out the best mode 
of procedure after such an occurrence. The discussion 
was deferred. 


The Scotch Steel Trade.—The activity in this branch of 
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trade is becoming more and more marked from week to 
week, Steel blooms and billets are in excellent demand, 
and orders are not only numerous but substantial. The 
activity referred to applies equally to the works where 
Siemens steel and where basic steel are made. It is pro- 
bablethat most pressure for delivery is being felt by Messrs. 
David Colville and Sons, of the Dalziel Steel Works, 
Motherwell, whose workmen had to submit to their holi- 
days being limited to two or three days. They have 
already resumed their labour at the furnaces, rolling 
mills, &c. Messrs. Colville and Sons are now quoting 
Siemens steel plates of boiler quality at 7/. per ton, 
and of ship quality at 6/. 15s., while the quotations 
for steel bars and angles are, respectively, 6/. and 
51. 15s. per ton. The manufacturers of basic steel are now 
very firm with their prices, and at both works extensions 
are in pro for increasing the production. Among the 
new machinery lately erected at Glengarnock Steel 
Works, are two massive mills for the purpose of grinding 
basic slag, to used as agricultural] manure. In the 
process of manufacture, the slag is first broken by a pul- 
veriser, afterwards dropping upon a travelling table, from 
which any pieces of steel remaining may be picked out, 
and it then goes into the grinding mills. The material 
when ground is conveyed by means of elevators to a large 
revolving sieve of very fine mesh, from which it passes 
into bags ready for use. The grinding mills and travelling 
table were made by Messrs. Robert Kerr and Sons, 
Auchengree Engine Works, Glengarnock, for Messrs. 
Merry and Cunynghame. There has already been a 
considerable demand for the manure, both locally and 
from a distance, and it is expected that the materia] will 
shortly command a large sale. 

Proposed Harbour for Thurso.—In accordance with a 
remit from a committee appointed at a recent meeting in 
Thurso in connection with a proposed harbour scheme, 
Mr. Mackay, chief magistrate of the town, had an 
interview last Thursday with Mr. Barron, engineer of 
the Wick Harbour Extension Works, with the view of 
obtaining that gentleman’s advice on the subject, and as 
to whether they should proceed by a Provisional Order or 
by a special Act of Parliament. 


Glasgow Gas Statistics.—The statistical returns of the 
Glasgow Corporation Gas Trust for the financial year end- 
ing May 31, are not yet completely made up, but it is 
confidently anticipated that the revenue will amount to 
about 336,000/., or from 28,000. to 29,0007. less than that 
of the year 1885-86. It must. be mentioned, however, 
that during the past year the price of gas was 3s. per 1000 
cubic feet, as against 3s. 3d. in the preceding year. Not- 
withstanding the reduced income the consumption of gas 
continues to increase; indeed, during last month, a 

riod of the year when gas is not in much request for 
illuminating purposes, there was an increase in the con- 
sumption amounting to about 8,000,000 cubic feet, which 
may be said to be due principally to the increasing extent 
to which gas stoves are being used for cooking, &c. 


Greenock Gas Statistics.—The Greenock Gas Trust 
revenue for the year ending June 30, 1887, amounted to 
36,1071. 7s. 8d., as compared with 36,628/. 11s. 3d. in the 
year 1885.86, but there was a considerable decrease in the 
expenditure, and after making all due allowance for 
interest, sinking fund, &c., there was still left a hand- 
some balance to the good, quite sufficient to warrant the 
Gas Committee in recommending that a sum of 2500/. be 
handed over to the Board of Police, in accordance with 
the practice of recent years, 


Water Supply in Scotland.—The recent long-continued 
drought is now causing many public bodies in Scotland 
to hasten their arrangements for improving and extending 
their water supply. In various directions there is abun- 
dant evidence tnat water supply extension works will 
give employment to civil engineers in the immediate 
future. In not a few instances there has been a sort of 
water famine, and the supply has only been available for 
a few hours daily, and even then only for purely domestic 
purposes, 

Dundee Mechanical Society.—On Saturday, on the in- 
vitation of Mr, D. M. Watson, Bullionfield (honorary 
vice-president), the members of the Dundee Mechanical 
Society visited Bullionfield Paper Works. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market was 
steady at 34s. 6d. per ton for prompt delivery of No. 3 
a but makers still adhered to their quotation of 35s, 

here is rather more inquiry, and prospects are a little 
more reassuring. Messrs. Cuinmal and Co., the warrant 
store-keepers, had a stock of 335,904 tons of pig iron at 
Middlesbrough on Monday night. This showed a decrease 
of 54 tons on the previous week. In Glasgow, Messrs. 
Connal hold 899,485 tons. Shipments of pig iron at 
Middlesbrough to date this month are satisfactory, there 
having been exported 35,700 tons, as compared with 
42,200 tons at the corresponding time last month, and 
82,500 tons at the same period last year. Hematite pig 
iron continues steady at 43s. 6d. per ton for Nos. 1, 2, and 
3 f.0.b. east coast ports. The iron rolling mills are doing 
rather more work on engineering specifications, and the 
steelmakers are full of orders for this year. Prices of 
steel are gradually stiffening. Iron ship-plates are quoted 
4l. 10s, “oe ton, angles 4/, 5s,, steel ship-plates 6/. 2s. 6d., 
and angles 5/. 10s., all less 24 per cent. at works, Rails 


are selling at 4/. 2s. 6d. to 4/. 5s. per ton f.o.b. 


Engineering and Shipbuilding.—In engineering there i 
no change, “MI oe : - ‘ 


arine builders and the bridge yards are 





kept actively en . The iron foundries are busy and 
railway materials of all kinds are in full request. Asthe 
splendid steamers constructed on the north-east coast are 
launched, the keels of other vessels are laid down on the 
stocks vacated. 


New Shipping Facilities at Middlesbrough.—F or the past 
few years the question of erecting coal staiths on the Tees 
has m discussed by the Middlesbrough Corporation, 
and meanwhile the North-Eastern Railway Company 
have very much improved their dock at that place. 
Messrs. Connal and Co., the well-known iron warehouse 
keepers, have, however, promptly met the requirements 
of shippers in the river by constructing at their splendid 
wharf at Middlesbrough, commodious coal spouts and 
steam hoists, so that steamers can load cargo and coal 
simultaneously at the rate of about 100 tons an hour. 
Hitherto steamers taking in iron in the Tees have been 
obliged to go into the dock for bunker coal or proceed to 
Hartlepool, and even to the Tyne, for that purpose. 


The Salt Trade.—In the Middlesbrough district the salt 
trade continues to develop. Fresh boreholes have reveale 
thick beds of salt, and preparations are being made for 
raising brine. The total output of salt is gradually in- 
creasing, and the exports are growing larger. It is satis- 
factory to know that the pioneers, Messrs, Bell Brothers, 
consume large quantities of salt of their own raising at 
their chemical works at Port Clarence. 


The Cleveland Ironstone Miners and their Wages.—To- 
day (Wednesday) a meeting of the Cleveland ironstone 
miners’ representatives and the mineowners was held at 
the offices of the latter at Middlesbrough, and the question 
of the new sliding scale was discussed. Three points were 
submitted by the men to the employers, viz. : One, as to 
making the district tonnage rate the lowest price for 
** broken” work ; two, as to giving sume advance to depu- 
ties ; three, as to making reductions from the wages of the 
men towards the cost of the sliding scale, as incurred by the 
Miners’ Association. The owners said the state of trade 
did not warrant their making any change that wou'd in 
the slightest degree increase wages, but they were willing 
to help the men to raise the money necessary for the cost 
of working the sliding scale, by deducting each quarter 
small sums from the men’s wages. With regard to the 
position of the deputies the employers would not be un- 
willing to leave the matter to an arbitrator. The meeting 
was adjourned till August 10. 


The Coal and Coke Trades.—Coal is quiet, but coke is 
firmer. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Extraordinary Sale of Lead Mines and Shares.—Mr, 
Isaac Ellis, of Sheffield, has this week sold without re- 
serve, the mines and minerals of the Eyam Mining Com- 
pany, adjacent in Derbyshire. One mine only fetched 
1201. ; 107. was paid for two others, and 648 shares in the 
Water Grove United Mines only realised 25s. The 
history of procuring lead from these mines is romantic. 
The company was promoted forty years ago, and first 

urchased the ‘‘ Moorwood Svugh” for 7007. from a Mr, 

orby, who had spent 20,000/. in its working. The 
company during the first dozen years gained a sub- 
stantial advantage. They then worked the ‘‘ Dusty 
Pits” mine, and got very handsome dividends out. of it 
for a number of years; in fact the shareholders got their 
money back and a good deal more, in dividends alone. 
When the Dusty Pits mine workings became poor, the 
company turned their attention to the development of 
the *‘ New Engines,” ‘‘ Maxborough,” and ‘‘ New Lady 
Wash Mines.” The last mine was so named because 
women washed the ore on the bank. In these they spent 
60,000/., but only realised a nominal dividend. In con- 
sequence of the unproductiveness of the mines, and the 
exceedingly low price of lead, coupled with the immense 
body of water they had to contend with, the company 
decided to suspend operations. The company’s shares of 
18/. each have been worth 60/. each, but have now no 
value. There are traces of the Romans having worked 
in parts of these mines. 


Iron Market.-For some reason or other, principally 
owing to reduced home requirements, there has been a 
marked falling off in the demand for pig iron of ordinary 
quality, and buyers are asking for concessions, amounting 
on the whole to about 1s. per ton. Hematite irons are 
easiest of sale. 


Steel Rails, déc.—On account of the continued activity 
of the steel rail trade, producers of hematite steel find a 
fair market, but prices are very low, owing to the keen 
competition of the coast houses. Some very large con- 
tracts for rails are in hand in this district, both for home 
railway companies and for export to the States. The 
most economical method of manufacture is adopted in 
order that even a bare profit may be realised ; but it is 
said that heavy railway rates still check business in a very 
serious degree. 


Heavy Castings.—The introduction of colossal ma- 
chinery for compressing heavy steel and iron castings has 

roved a marked success, and the Sheffield firms, who 
Fave undertaken an immense outlay in this direction, are 
now reaping no mean benefit. They have Government 
and other orders in hand, which insure full and profitable 
employment for their mills. In some degree this branch 
of trade is a monopoly, as only the houses with an enor- 
mous amount of capital at command can enter into 
the limited competition for work. The dividends which 
are being paid by the companies engaged on the manu- 
facture of these specialities are high and regular. The 
making of gun-castings and forgings is also providing a 





large amount of employment, and this department is 
steadily busy, as has been the case for several years past. 


Engineering and Lighter Trades.— With the exception 
of one or two firms who have specialities in traction and 
portable engines, managers of engineering establishments 
are complaining of shortness of work. The complaint is 
general. There is a falling off in the call for all kinds of 
machinery, both for home and export, and what work 
there is is keenly competed for. Latterly, considerable 
business has been done in sugar-crushing machinery for 
the West Indies, but there has been a falling-off in orders 
owing to poor realisations on produce, In ds and the 
surrounding district the engineers are better employed 
than in Sheffield, and business prospects are brighter in 
= former locality than in any other part of South York- 
shire, 





NOTES FROM THE SOUTH-WEST. 
South Wales Coal and Iron.—The shipments of coal to 
foreign ports from Cardiff, in June, were 616,935 tons; 


d | from Newport, 190,874 tons; from Swansea, 72,099 tons ; 


and from Llanelly, 6331 tons; making an aggregate of 
886,239 tons. The shipments of coal coastwise, in June, 
from the same ports were: Cardiff, 90,958 tons; New- 
port, 90,057 tons; Swansea, 60,763 tons; and Llanelly, 
8294 tons; making an aggregate of 250,072 tons. The 
gross shipments of the month, foreign and coastwise, were 
accordingly 1,136,311 tons. The exports of iron and steel 
from Cardiff in June were, 8614 tons; from Newport, 
19,937 tons ; and from Swansea, 783 tons; making an 
aggregate of 29,334 tons. The exports of coke from Car- 
diff in June were, 2352 tons; from Newport, 721 tons ; 
and from Swansea, 247 tons; making an aggregate of 
4320 tons. The exports of patent fuel from Cardiff in 
June were, 13,155 tons; from Newport, 3251 tons; and 
from Swansea, 25,832 tons ; making an aggregate of 
42,238 tons. The exports of coal to foreign ports from 
Cardiff in the first six months of this year, were 3,583,931 
tons ; from Newport, 1,141,450 tons; and from Swansea, 
412,985 tons. The exports of iron from Cardiff in the 
first half of this year, amounted to 38,512 tons; from New- 
port to 128,263 tons ; and from Swansea, to 9011 tons. 


Cardiff.—The steam coal trade still exhibits consider- 
able activity.; last week’s shipments exceeded 150,000 
tons. Small steam coal has made about former rates. 
House coal has been dull, as is usually the case at this 
period of the year. The iron trade has not shown much 
activity, but prices have, upon the whole, been well main- 
tained. There has been a better demand for pig. 


Iron Ore at Grangetown.—The Taff Vale Railway Com- 
pany has completed a stage at the eastern end of the 
Penarth Tidal Harbour for large vessels laden with iron 
ore. There is no space at Penarth Dock for the recep- 
tion of iron ore, and the wharf has been constructed and 
fitted with four lines of rails, connected with the Penarth 
branch of the Taff Vale, as it was found that the owners 
of some of the vessels carrying iron ore objected to pay 
dock dues. The stage is 500 ft. long, and fitted with four 
hydranlic cranes, capable of unshipping 400 tons of 
iron ore an hour. The stage will admit of two large 
vessels being unloaded at the same time. 


Barry Dock and Railways.—The directors of the Barry 
Dock and Railways Company officially inspected the 
works in progress on Thursday, accompanied by Mr. J. 
Wolfe Barry, engineer-in-chief. Mr. Szlumper, engineer 
of the Treforest section ; Mr. J. Robinson, resident engi- 
neer; Mr, M‘Nab, the contraetor’s representative, 
&c. The amount of masonry now built in the basin and 
dock walls is nearly 70,000 cubic yards, and the total 
amount of excavation done in the dock and basin is 
2,500,000 cubic yards. Two more coal tips have been 
commenced, making a total of eight tips in hand. Large 
blocks of Alps quarry stone, weighing 6 tons, are now 
being tipped into the sea to form the breakwater No. 2, 
which is tipped to a length of 160 ft. Breakwater No. 3, 
from the Sully shore is now tipped as far as 1160 ft., and 
the gantry is erected for tipping 1360 ft. Thedam to 
form the timber pond is nearly closed and a gantry is 
being erected for tipping the embankment on the fore- 
shore at the back of East Berry House. There are now 
1100 lineal yards of the Wenvoe tunnel lined, and the 
headings are nearly joining. The works on contracts 3 
and 5are also rapidly progressing. 


Severn Submarine Mining Engineers.—The members of 
this corps, who have been undergoing their annual train- 
ing of fifteen days at Plymouth, were inspected on 
Waleesday by Colonel Hewett, R.E. Both officers and 
men have been engaged during their stay in Plymouth in 
laying out submarine mines on the Sound between Fort 
Boris and the breakwater, the point at which the per- 
manent defences of Plymouth and Devonshire are being 
made. They have been‘inspected at their work by Captain 
Harray, RE, who was sent down specially from the War 
Office for that purpose. 


Water Supply of Swansea.—Swansea has been receiving 
of late a fairly arge quantity of rain. However, the 
water supply is still considered deficient, and the water 
Committee in preparing for the future. A Worthington 
pump has arrived, and has been fixed at Brynwyllach 
Colliery by Messrs. Dyne Steel, Miles, and Co. The 
pump, which was sent from New York, is capable of 
pumping 400 gallons per minute against a heavy head of 
water. This would give a supply of nearly 600,000 gallons 
per day. 

Cwmavon.—A further section of new blast furnace 
plant, undertaken by the Cwmavon Works proprietors, 
was started on Wednesday, when Mr. Yocksey turned on 
the blast. The proprietors have also decided upon the 
erection of an extensive steel plant. 
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THE JERSEY NEW WATER WORKS. 
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In our issue of July 8 we gave a two-page en 
the Jersey New Water Works. We now 
complete the series and add the following description, 
The illustrations represent the recent additions and 
alterations to the Jersey Water Works, rendered 
necessary to effect filtration of the supply to St. 
Heliers and St. Aubins, and to supply the water at a 
higher elevation and also to increase the pressure for 
fire-extinguishing purposes. The watershed of the 
in which the works are situated, 
, extending from within half a mile 
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of the north coast for a length of three miles to the sea 
on the south, and embraces an area of about 1450 acres 
above the point at which the filter beds and engine- 
house are placed and 1200 acres above the impounding 


reservoir at Vicart. The valley, which consists of} manent. The avi 


primary rocks, varies from half to three quarters of a 
mile in width ; its bed contains a very considerable 


the water is sometimes slightly discoloured, 
is only temporary and not nearly to the same extent 
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field, Stockton, Middlesbrough, &c., where the water 
good. Ananalysis leaves no doubt of the 
fact that the quality is excellent, the hardness is about 
5 deg. on Clarke’s scale, nearly all of which is per- 
e annual rainfall is 30.5 in. 
Referring to the illustrations, Fig. 1* is a general 
station and filtering beds at 
depth of soil, and some of this being of a — nature | Millbrook. The level of the filter bed platform is 
ut this | 23.00 ft. above the top of the Albert Quay wall at St. 


is admittedly 


view of the 








as is found in many towns in England, such as Shef- 





* Figs, 1 to 17 will be found in our issue of July 8, 
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Heliers. The works here consist chiefly of a brook- 
course improvement, filter beds, pure-water tank, coal 
store, and additions to existing chimney shaft. The 
alteration in the brook course was rendered necessary 
to insure the largest flood volume being safely passed 
down to the’main stream without danger of flooding 
the works, 

Figs. 1, 2, 3, and 4 show general sections of the 
filters and pure-water tank ; Figs. 5 and 6 are details 
of a filter bed. It will be noticed that there is no 
puddle at the back of the walls, nor indeed throughout 
the whole work, the bottom consists of cement con- 
crete rendered with cement and the sides of brick- 
work in cement faced with blue bricks, and the work 
is que water-tight. The water is conveyed to the 
outlet to the pure-water tank by stoneware pipes 4 in. 
in diameter for the feeders and 10 in. for the trunk, 
perforated with small holes to enable the water to 
enter freely ; this is much preferable to the old plan of 
building brick collecting chaandle. 


Fig. 7 shows the filtering material, 4 in. stones at 
the bottom gradually diminishing to shot size with 
18 in. of filtering sand above. 

Fig. 8 is a section showing the outlet from a filter 
bed to the pure water tank. 

Fig. 9 is the section of the pure-water tank with the 
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suction pipe to the engines, and Fig. 10 is another 
section of the same through the cleansing pit. 

Figs. 11 to 17 represent the pure-water tank which 
holds about 100,000 gallons; it will be noticed that 
this is inverted and arched, it having been found re- 
quisite to weight it in consequence of the upward 

ressure of the subsoil water; it is constructed in six 

ays, each of 9 ft. clear span, with a rolled iron girder 
between each party wall, jack arches being turned 
over; above these arches concrete is laid, and the 
whole is covered with 12 in. of earth, so that the 
temperature of the water may be kept fairly uniform. 
The arrangement for permitting the water to be 
lowered below the sand level in the filter bed, when 
necessary, may be seen at Fig. 8, where the circle on 
the inlet pipe to the pure-water tank shows the point 
of attachment of a valve which, when opened and the 
water in the pure-water tank lowered by pumping 
below this level, leaves the sand in the filter bed dry 
for 5in. or 6 in. below its surface. 

Figs. 18 to 25 are views of the high service reser- 
voir, which is situated on the hillside opposite the 

umping station. The floor level is 136 ft. above 
tum, or 113 ft, above the filter bed platform. The 
top water line is 148 ft. above datum, giving a — 
of water of 12 ft.; it holds 369,000 gallons, and is 
constructed with a cement concrete bottom and seg- 
mental brick sides, the whole being rendered 14 in. 
with cement, the last coat being worked to a fine face 
with neat cement specially finely ground ; the floor is 
covered with brick paving, laid flat in cement. The 
roof is supported by cast-iron columns on brick piers, 
and consists of 9in. arches with a covering of concrete 
and earth over. The water is pumped up to the reser- 
voir through a 15-in. pipe, and the supply to the town 
from the reservoir is deo by means of a 15-in. pipe 
which joins the existing main to St. Heliers just out- 
side the works. 

The remaining illustrations, Figs. 26 to 29, are of 

the sand washer, which consists practically of two cast- 


iron boxes, one within the other, the inner one having} Ba} 


a perforated bottom, so that the water entering be- 
tween the two is compelled to find an exit through 
the sand which is placed in the inner box; the sides 
of this box are lower than the sides of the outer box, 
and thus the escape of the water after passing through 
the sand and removing the dirt from it is provided for. 
This system of sand washing is far preferable to the 
crude method of directing a jet of water upon the 
sand, because it does not cause the particles to clash 
violently, and thus destroy their sharp siliceous charac- 
ter. A head of water of about 10 ft. is sufficient for 
all sand washing purposes, and this is afforded by the 
water stored in the circular cast-iron tank Fig. 1, 
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Sons, while the ironpipes were supplied by Jukes, 
Caulson, and Co. 

The engine, which is capable of raising 540 gallons 
of water per minute from the pure water tank to the 
high service reservoir, is a compound condensing beam 
engine, the cylinders being respectively 14 in. and 
22 in. in diameter, placed side by side with crankshaft 
and flywheel common to both engines, and each 
working a bucket and plunge pump, the bucket being 
9 in, in diameter and the stroke of the rod 3 ft. 6 in. 
The steam and exhaust valves are so arranged that 
after disconnecting the connecting-rod of either engine 
it is possible to use the other as a double-acting con- 
densing beam engine working one pump instead of 
two. The cylinders are steam-jacketted. The centre 
column of one engine forms the air vessel which is 
kept charged by a Wigpecman's injector, and the 
whole arrangement works most satisfactorily, espe- 
cially considering that Messrs, Hathorn and Davey, 
who carried out the work, had to adapt portions of 
an existing engine to altered circumstances. The 
boiler, by Messrs. Galloway, of Manchester, is of mild 
steel, 17 ft. 3 in. long by 6 ft. diameter, capable of 
working to a pressure of 751b, The important exten- 
sion of the works above described enables the company 
to afford a supply of pure filtered water to the whole 
of the inhabitants of St. Heliers and St. Aubins, a 
population of some 40,000, largely increased by summer 
visitors; and since the completion of the works in 
July last, there has been a great increase in the 
number of persons using the water. The engineer of 
the company is Mr. E. K. Burstall, M.1.C.E., to whom 
we are indebted for the drawings, and for the explana- 
tory notes. The machinery was supplied and erected 
by Messrs. Hathorn, Davey, and Co., of the Sun Foun- 
dry, Leeds, while the valves were obtained from the 
Glenfield Company. 





Tue BaEaRric Istzs.—The Spanish Government has re- 
solved to expend large sums n_ the fortification of the 
learic Islands and Cadiz. If these moneys prove in- 
sufficient the Cortes are to be asked for more, in order that 
ae may be prepared to take part, if necessary, in a 
uropean war. 





Tramways AT CoLocne.—The revenue of the Cologne 
Tramways Company last year amounted to 41,9561., 
showing an increase of 1461/., as compared with 1885, 
The working expenses amounted last year to 27,353/., 
showing an increase of 1306/. as compared with 1885. It 
will be seen that the net receipts last year were 14,6031., 
arte an increase of 155/. as compared with 1885. The 
ratio of the working expenses to the traffic receipts last 
year was ag ong cent., as compared with 64.30 per 
cent. in 1885. e dividend declared for 1886 npon the 
share capital of the company, was at the rate of 5/. 12s. 








which was available for the perpose. The reservoirs 
and pillars were constructed by Messrs, T, Smal] and 


per cent per annum. 
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ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpitTor OF ENGINEERING. 

S1r,—I will reply as briefly as possible to your corre- 
spondents of June 17, in their order. r. Burnett 
endeavours to make a point against me in relation to 
squaring the consumption of fuel per horse- power in the 
comparison of the ‘‘ Meehan” and ‘‘ Gladstone” engines. 
Like a professional juggler, Mr. Burnett, by keeping his 
methods in the dark, makes a wonderful exhibition. If 
Mr. Burnett had treated me as fairly as I have treated 
him, he would have quoted from my first communication 
the following remarks in relation to this comparison : 
** And still this comparison is no more satisfactory than 
Mr. Burnett’s,” &. . . . . . ‘Such comparisons 
are too problematical te be of any real value,” &c. : 

I was fully aware that my comparison was not satis- 
factory, and made it because, from the data then at hand, 
no other comparison could be made. The comparison was 
made in order to show, as far as possible from the data at 
hand, that the “‘ Meehan” engine was as economical as 
the ‘‘ Gladstone ” type. 

Mr. Burnett had endeavoured to show the ‘ Glad- 
stone” engine was much superior to American engines. 
The facts I presented show at least that the ‘‘ Meehan” 
engine was equal to the ‘‘ Gladstone.” The burden of the 
proof is on Mr. Burnett to show the ‘‘ Gladstone ”—or 
any other engine in England—is superior to the ‘‘ Meehan” 
engine. Mr. Burnett made the claim of superiority for 
the ‘* Gladstone,” now let him prove it. He cannot prove 
it, and does not attempt to. e dodges every attempt to 
bring him back to his original assertion of superiority for 
the *‘ Gladstone ” engine, and having been defeated in 
this he is satistied to assume a guerilla style of warfare, 
and meet any issue but the main one which he launched 
himself. 

Still I will assert without any qualification that the 
* Gladstone ”—assuming such authorities as D. K. Clark 
are correct—cannot take her train of 2694 tons at the speed 
reached by the ‘‘ Meehan” engine for thirty minutes, 
with even the cube of the ‘‘ Meehan” engines’ coal con- 
sumption. The ‘‘ Meehan” engine’s speed was an average 
of a mile a minute. 

Applying Clark’s formula for the resistance per 
ton of English engines and trains, which is R =8 + i 
and we have practically 29lb. per ton, which for the 
‘* Gladstone” train gives a total resistance of 78011b. Ata 
mile a minute this would require a little over 1200 horse- 

ower, and it is hardly necessary to say no engine in 

ngland ever reached this for any length of time. I 
therefore reiterate the assertion that, allowing the “‘ Glad- 
stone” a consumption of coal per horse-power equal to the 
cube of the ‘‘ Meehan” engine’s consumption, she could 
not take her train thirty miles in the time the ‘‘ Meehan” 
engine did hers, and the ‘“‘ Meehan” engine’s train was 
several tons heavier than the “‘ Gladstone’s,” too. I will say 
that if I have charged Mr. Burnett with others’ mistake 
it was unintentiunal. 

Will Mr. Burnett now show whether it was a mistake 
on his part, or intentional, that he represented the ‘‘ Glad- 
stone’s” performance of an everyday affair, when it appears 
from Mr, Stroudley’s paper that it was a special trial, 
and that the average train on his road is almost half the 
number of cars Mr. Burnett would lead the public to 
believe are hauled? Will Mr. Burnett explain why he 
concealed the fact that the coal used by the Stroudley 
engines is the best in England, and that we find from Mr. 
Webb’s remarks on Mr. Stroudley’s per that the 
average train consumption of coal per mile is, if ordinary 
English coal were used, 45.95lb? Now we find that the 
‘*Gladstone’s” special performance amounts to 17 lb. 
coal per ton per mile, if average coal were used, and that 
this is identical with the everyday consumption of the 
Lake Shore and Michigan Southern Railroad engines’ 
consumption per ton per mile, while the everyday con- 
sumption of Mr, Stroudley’s engines, with average trains 
and average coal, is 321b. coal per ton permile. Will 
Mr. Burnett explain these facts? I have requested him 
to do so several times. Will he — And would it 
not be much more in keeping for Mr. Burnett to explain 
his own errors or misrepresentations—certainly one or the 
other—first, before he, with no proof, accuses me of mis- 
representations ? 

{r. Burnett’s exhibition of surprise at the possible con- 
sumption of power of English wrought-iron spoke wheels 
is no proof that they do not consume the horse-power 
stated. If I mistake not, Englishmen are proverbial for 
such incredulity, and have lost much by being so. What 
is it, then, which makes the resistance of English cars— 
per D. K. Clark—so enormous as compared with Ameri- 
can cars? 

Replying to ‘‘Observer,” the source from which the 
figures given showing the superiority of American engines 
over English engines on the Adelaide and Nairne Rail. 
road, was 4 performance sheet made out by Mr. W. Thow, 
posted in his engine shed. This shee’ showed for the 
American engine in January, 1883, miles run, 2781 ; gross 
load hauled (average for every mile), 418 tons; coal con- 
sumed per mile, 541b. ; cost per 100 tons per mile, 1.86d. 
The average load for twenty-three English engines was 
181 tons, coal consumed per mile, 321]b. ; cost per 100 tons 
hauled one mile, 2.73d. 

The American engine cost to the Adelaide and Nairne 
road was 2700I., while the English engines cost 2000/. But 
the American engine is more than equal to two English 
engines, but taking it as equal to but two, and we have 
27007, worth of American engine as equal to 4000/, of 
English engines. 

It is generally believed in. America that anything 
American cannot receive fair play in the hands of an 
average Englishman, and this seems to be the case with 


American engine capable of putting 15,000 lb. pull on the 
tender drawbar, in competent hands, to stall with 98 
tons of load behind her. Investigation showed that she 
was allowed to start with her ashpan solid full of ashes 
and cinders, causing her to burn out her grate bars in six 
miles, and for this criminal carelessness she stalled for 
want of steam. 

The American locomotive engineer who allowed his 
grate-bars to burn out because he failed to keep the ash- 
pan clean would be discharged at once, It must be re- 
markable that an engine which, according to Mr. Thow, 
hauled 418 tons in daily service at about half the cost of 
English engines, should fail with 98 tons unless, as Mr, 
Thow must acknowledge, it was due to one or two things 
on his part—gross carelessness or gross prejudice, 

Referring to the above-mentioned American and 
English engines, a fair-minded resident of Australia in a 
letter to an Australian paper, says: ‘‘ The Yankees are 
supplied with very capacious tenders carrying an immense 
supply of fuel and water, whereas the latest imported 
English engines cannot take a load from Adelaide to 
Gawler without replenishing with water on the way, and 
they must also get a supply of coal almost every 40 miles 
they travel. I have no doubt the Yankee engines will 
establish for themselves a reputation for efficiency before 
long, and that with proper handling they will surprise 
their detractors both by work and economy. American 
engines have a world-wide reputation, and have not failed 
outside of South Australia, In fact, they are giving the 
greatest satisfaction in Queensland and New Zealand, and 
in all the various republics of South America, where an 
English engine is now rarely seen, and it only seems a 
common sense view of the matter to say that now we have 
American engines here and have paid for them, we should 
make the best possible use thereof. It seems strange 
indeed that on the failure of an English engine the other 
day on the Nairne Railroad, no one heard <a of it, 
and when the same engine ran off the track the day fol- 
lowing the matter was completely hushed up by every 
one concerned.” 

It may not be out of place to state that this same Mr. 
Thow, who was an expert (?) on the Westinghouse brake 
investigation, reported that brake as too complicated for 
use in Australia. 

As to ‘*Mechanicus’s” remarks I would say, the 
American type of locomotive as understood in America, 
and so referred to in all American locomotive builders’ 
catalogues, is as I have explained, an eight-wheel engine, 
or one having four drivers, two on a side, connected by 
side rods, outside cylinders, truck under front end of 
engine, and firebox extending down between the driving 
axles, with either bar frame or slab framé between the 
drivers, thus allowing, so far as the frame is concerned, as 
much grate area as the English plate frame. {i have 
explained this several times, but ‘‘ Mechanicus ” seems to 
be obtuse, so I go overit again. The grate area is limited 
by gauge of track and length of side rod. The Consoli- 
dated, ten-wheel, Mogul, &c., are types of American en- 
gines, but are not the American type of engine. 

The rocker shaft as used in America gives no trouble 
and only requires the lost motion to be taken up in three 
to five years, which service is equal to ten years of an 
English engine. So simple and cheap a device as the rocker 
arm which allows of the advantages of valve seats in acces- 
sible positions, is too good a device to be condemned by red 
reasonable mechanic. The American locomotives are muc 
better fitted up, better finished, have more generous bear- 
ing surfaces, are cheaper to build and maintain than the 
English engine, because their designers have cut loose from 
the absurd conservatism of English builders. There are 
none so blind as those who will not see, and “‘ Mecha- 
nicus” is undoubtedly the father of this class of people. 
Finally as to ‘‘H. M.” The speed of American pas- 
senger trains will average 35 miles per hour for several 
reasons, 

The American express Faanecy i trains on all large 
American roads will weigh from 2 to 24 times as much as 
English trains. For instance, trains on L. 8S. and M. 8. 
Railroad and ©. N. 0. and T. P. Railroad weigh 280 to 

tons, From Mr. Stroudley’s paper we find his trains 
average 140 tons. Stops in America will average about 
every 20 miles es to gente crossings. On such roads 
as the N. Y. Central, and some other eastern roads where 
fast time is a necessity, 50 miles an hour is made, and this 
exceeded in some cases. 
There are just as many trains in America making just 
as fast time as there are in England. The time of a few 
special trains in England is no more the practice of the 
country than the speed of special trains in America is, 
hen high speed is necessary and possible in America, 
it is made, and the obstacles on all roads to high speed in 
America are not found in the engines, As stated before 
it is because double the loads of English engines are 
pulled, and State laws requiring stops at grade crossings. 

Lameness of exhaust in ie engines is remarked by 
all American railroad men. In a former communication 
Iquote from Angus Sinclair, editor of the National Carand 
Locomotive Builder, who was born in England, and ran 
an engine for years*there. His remarks will answer 
“Fi, M.” on this point. 

It isso well known a fact that American locomotive 
engineers and machinists receive over twice the pay of 
English engineers or drivers and machinists that ‘‘ H. M.” 
evidently does not know what he is talking about when he 
Says : 

‘‘English engine, wages 240 per cent. higher than 
American,” 

Mr. J.S. Jeans is evidently a man of prominence in 
England, and his figures showing the superiority’ of 
American engines in economy, will have to have a stronger 
denial than “‘H. M.” has made to be discredited in 
America. At nt we know who J, 8, Jeans is, but we 





Mr. Thow, as he allowed, or more probably caused, an 


do not know who * H. M,” is, 





**H. M.” is sensible when he says: ‘‘ Of two engines, 
each made with equal care, &c., differing only in a few 
minor points, no reasonable man would believe one would 
cost twice as much as the other to operate,” &c. 

**H. M.” applies this to English and American builds 
of engines, and now I want to call Mr. Burnett’s atten- 
tion to ‘‘H. M.’s” remarks. It will be remembered that 
Mr. Burnett in 1886 started out to prove that the Americn 
engine could not be compared with the English engine in 
economy, &c. Two such prominent gentlemen as “‘ H. M.” 
and Mr. Burnett, having each other handy, should get 
together and reconcile their conflicting views before they 
both attempt to demolish the American locomotive. 
There should be unity of action, as your efforts now 
prove that you are not agreed that the English engine is 
superior to the American engine. In fact, though differ- 
ing radically in some points, your endeavours now seem 
to be directed to proving Se English engine is as good as 
the American engine. This isa sad change in a few short 
months, 

Mr. Strong is not connected with the Lehigh Valley 


ilroad, nor any other road in America. Mr. Strong is - 


a mechanical engineer, the inventor of the Strong locomo- 
tive, which engine was built at his expense and tested on 
the Lehigh Valley Railroad. 

Mr. Stron; a have used wrought-iron engine truck 
wheels, but f doubt if his driving wheels are of wrought 
iron, and even if they are it simply shows that Mr. Strong 
does not follow the universal American practice of using 
cast-iron centres for driving wheels, 

In conclusion I would say that ‘“‘ H. M,” should know 
what he is talking about before he appears in print, and 
he should not accuse others of misrepresentations when 
his own communication is bristling with them. For in- 
stance, it was not and has not been my intention to ‘‘ dis- 
credit and injure, if possible, the British engineering 
interests.” British conservatism and stubborn blindness 
to better methods has alone worked this injury. But Mr. 
Burnett made a bold and open attempt by gross misre- 
presentations, by selected and isolated facts, by hiding 
every-day facts, and distorting every point he touched for 
or against, as suited him, to prove what was untrue—viz., 
that the English locomotive is superior to the American 
locomotive. My attempt has been to correct Mr. Burnett, 
and T do not find my proof shaken any. In fact, the array 
of facts I have given in former communications remain as 
I gave them, and consequently it is to be taken that Mr. 
Burnett—whose interests it is to disprove them, but who 
so carefully refrains from attempting it—has misrepre- 
sented, knowingly or otherwise, the American locomotive, 

Frank C, SMITH. 


To THE EDITOR OF ENGINEERING. 

S1r,—By your kind permission I will offer the following 
remarks. Let me at once say that Mr. Burnett was quite 
right as to my slip re horse-power and heating surface. 
Americans claim for their locomotives lightness of weight 
for a given power. Now let us see how far they can sub- 
stantiate that claim. To compare weight and power one 
must adopt a foundation to work from. I take it that 
one may use the boiler as that foundation, as it will gene- 
rally limit the power developed. Now the N.E. com- 
pound developed .58 horse-power, the ‘‘ Precursor” .55, 
and ** No, 169” from .54 to .61 horse-power per square 
foot of heating surface; for sake of comparison let us 
take it that .55 horse-power can under favourable circum- 
stances be developed per square foot of heating surface. 
From the inclosed Table it appears that English four- 
coupled bogie locomotives weigh 148 lb. per horse. power, 
American four-coupled bogie locomotives 128 lb. per 
horse-power. This is so far favourable to American 
locomotives, but it must be remembered that their wheels 
are smaller and that their boilers are made of thinner 
plate than ours. Again, English four-coupled six-wheeled 
locomotives weigh about 1251b. per horse-power ; English 
single drivers 113 lb. per horse-power ; English six-coupled 
Sep locomotives 125 lb. per horse power. Then an 

nglish Consolidation locomotive 130 lb. per horse-power, 
American 139 lb. per horse-power ; which is very favour- 
able to the English locomotive, which has inside cylinders, 
rocking shafts, &c. An English Mogul weighs 136 lb. 
per horse-power, and has very large bearing surfaces 
with heavy axles and boiler, From these comparisons 
one may take it that Messrs, Dean, Stroudley, Johnson, 
and Adams could produce quite as light, if not lighter, 
locomotives than American ones. As to the bar frame it 
no doubt gives a very desirable flexibility to the axle-box 
pedestals and is at the same time laterally rigid, being 
well stayed on the top bar, 

The English frame is on the contrary rigid in every 
direction by reason of the side foot-plates forming, in 
general, part of the frame, which is certainly not always 
the case on the Continent, but I think lateral rigidity is of 
the first importance, and that our frames might be made 
shallower with advantage ; possibly Fox’s flan frames 
might be used. It will be found that on the whole inside 
cylinders are quite as light as outside, but there is no 
doubt that if in England outside cylinder castings had been 
carried right through the frames and bolted together as in 
America, together with more careful balancing of the 
moving parts, the outside cylinder locomotive would have 
been more used here than it is, and much of the uneasi- 
ness of running would not have existed. Again, I believe 
in England the loading gauge will not admit of a larger 
outside cylinder than 21 in., which size can (by placing the 
valve chests under or above the cylinders) be used between 
the frames, of course the crankshaft would present some 
difficulty. As to outside valve chests, they have certain 
advantages it cannot be denied, and it is only a question 
of producing a simple and durable valve gear to work the 
valves in that position. The carrying the exhaust steam 
round the cylinders is exceptional in this country. 





The exhaust passages can be made quite as clear with 
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DIMENSIONS OF ENGLISH AND AMERICAN LOCOMOTIVES. 
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Inside or outside inside) inside | outside | _ side inside|eutside inside jinside jinside| side. eras poate inside | inside | side | side | 
| in- | 
| side | } | 
| 2.14 
Diameter of, 13 | | and | 18 18 | | | 
Cylinder in. 18 | 20 | 19 | 1.30 26 17 18 | 18 17 =| 18.25) 185 | 18 | 17.5 | 18.25 19 18 19 18 17 18 17 | 2 | 2 20 20 
Stroke of cylin-| 24 28 | | 
der set ae St 24 26 24 24 | 24 28 | 2% 24 26 26 26 26 26 26 24 22 24 24 24 2 | 22 24 24 24 
Diameter of | | | 
driving wheels) 7 0 8 0 
ft.in. 80); 40 410 6 8;}6 8/5 6 8 0/70 6 6\/6 6/6 6/7 0/6 6/614} 6 6 | 6 335 9] “5 8 5610/6 6\|5 33:5 8'4 2) 4 2 5 2 
Grate surface) 17 | 17.7 | 
sq. ft. 21 18.15 17.8 20.5 | 17.83 17.14] 17.7 17.4 | 16.25 | 20.65| 17? | 17.5) 16.3 16 19.5 | 16.26/| 18.4 38.64 18 | 34.5 18 | 76| 23) 24 62 
Tube surface 1145 | 1043 | | 
sq. ft 1800} 1287 1291 1242 | 1211 | 980 > 975 | 1216 | 1373 | 1112 | 1203 | 962 | 964 | 1088 | 1128 | 1235 = 1200 | 1085 | 971 | 982) 1159; 1131 1600 
Firebox sur-| 133 22 
face .. sq. ft.! 153 127 | 102 | 159 | 112 94 109 112 97 112} 104] 110; 107} 101 128 98 | 184 145 158 | 120| 106 | 135 | 92 112 248 
Tractive power,| 92 | | | % 
lb.| 82 200 | 161 144 | 101 105 oa 100 88 | 110; 111| 100; 102; 118 120 103 | 115 114 90 99; 111; 144; 192 192 154 
75,050 86,1. 
Weight .. Ib. 92°736 101,584 | 104,384 95,200 97,076 70,336) 101,130 '98,856 69,500) 86,683/94,080 |94,080'94,080 | 92,960] 100,800 91,840) 95,872 — 82,760) 92,700 71,300, 96,200 91,640) 100,000 | 137,000 
Estimated horse-| 702 763 590| 640 733 
power.. .-| 1064 777 766 | 770 | 727 590 “ 596 | 722) 816| 668 | 722) 587 | 585 665 674 | 752 751 744 | 662 | 592) 614/ 688 683 1016 
Weight er) 106 | | 
loeepower b.| 87 130 | 136 | 123] 133} 119 = 157 96; 106; 140; 130; 160; 159 152 135 | 127 112 111} 140; 120; 157) 183 146 134 
Total heating) 1278 | 6 | 
surface sq. tt | 1953 1414 | 1393 | 1401 | 1323 , 1074 | 1045 | 1085 | 1313 | 1485 1216 | 1313 | 1069 | 1065 | 1210 | 1223 | 1369 1867 1353 | 1205 | 1077 | 1117 | 1251} 1243 1848 
Horse-power } | max. | | Max. 880 | | s00 2 
be fase | | + a | - | 763 590 | 1000| * | | | Mean 733, - | | tess 1300 ? 
‘ j | i } | t | 
































* Italic figures refer to Great Western Railway narrow gauge single driver, six wheels, working all narrow expresses to Swindon. 
+ Italic figures refer to great Northern Railway, original as brought forward in 1809, showing increase in weight and decrease 


in boiler. 


Working pressure of English locomotives 140, London and North-Western Railway and North-Eastern Railway, compounds 


175 lb. per square inch. 


H.P. Estimated horse-power = .55 horse-power per square foot heating surface, and is the maximum in ordinary service. 


inside cylinders as with outside ones by putting the valve 
chests above or below the cylinders, but outside cylinders 
can also be quite as well protected. The bar frame is no 
doubt the primary cause of the position of valve chests in 
America, but their position cannot be so very disadvan- 
tageous as one might imagine, or one may be sure it would 
have been altered. As to ies, I think that English 
bogies on the whole may be a little heavier than American, 
but they are quite as well designed. Steel and cast iron 
are more used in America than here, and no doubt steel 
lates and iron tubes suit the water used by American 
ilers, but in England steel is being used more every day, 
as also cast steel wheel centres, which are certainly 
better than cast-iron ones, To sum up, American 
locomotives have bar frames, light steel boilers, outside 
cylinders, and valve chests, and universally use bogies. 
nglish locomotives, on the other hand, use — plate 
frames, iron boilers with copper fireboxes, inside cylinders, 
and the whole machine is ae. rigid ; it may be said that 
bogies increase the dead weight of locomotives, but I am 
sure they are easier to the permanent bi: and make the 
engines themselvesrun smoother. The following matters 
ought to have more attention bestowed on them in Eng- 
land than is generally given. Arranging handles so as to 
be conveniently got at (feed handles sometimes have to be 
kicked at). Combined steam and hand-reversing gears, 
steam brakes with some such regulating valve as Dew- 
rance’s sight lubricators, speed indicators, self-closip 
gauge glass valves, double beat regulator valves (instead 
of stiff slide valves), cleaded fronts, &c., fireboxes, drilled 
stays, and last but not least, balanced slide valves and 
Westinghouse brake. To decidé the merits of English 
versus American locomotives let some bold superinten- 
tendent get his directors’ permission to import two or three 
American locomotives, and let them be fairly tried along- 
side English locomotives on the same road with the same 
loads ; also it would be well to give the American bogie 
rolling stock a fair trial ; these matters cannot be decided 
on by mere letters and statements, but must be tried and 
decided on by practical trialsin our country. 

Before concluding let me call your attention to the enor- 
mous increase in weight with decrease in heating surface 
of the Great Northern new locomotives, 6 tons 14 cwt. ! 
Surely the old ones must have been much too weak for 
their work, and of course liable to constant break- 
downs, 

I am yours truly, 
CLEVELAND. 





THE NEWCASTLE ENGINE TRIALS. 
To THE Eprror oF ENGINEERING. 
Sir,—In spite of repeated contradiction, it has been so 
 aiwsery of asserted during the past week that Messrs. 
ichard Garrett and Sons were partly responsible for the 
design of the engine I exhibited at Newcastle, that in 


justice to their reputation I beg for a little of your valu- 
able space to state as distinctly and unreservedly as 
possible that from beginning to end neither Mes:rs, 








Garrett or any one else had anything to do with designing 
my engine, 

The facts are: The latter end of last year I wanted for 
a particular district a very light and narrow traction 
engine, and having had for some years a most satisfacto 
experience of Messrs. Garrett’s corrugated fireboxes, 
determined to use one for the engine I intended building 
and on the first day of last Smithfield Show I arra 
with them to make a boiler for me on their principle to 
my dimensions. Some time afterwards, when I had com- 
pleted the main features of the design and decided upon 
entering for trial at Newcastle, I further arranged with 
them to do part of the engine work to my drawings and 
under my own personal superintendence. When Mr. 
Garrett knew that I contemplated entering for trial he 
strongly urged me not do so, and gave reasons which I 
must admit events have proved to be very accurate, 
However, I preferred to take my own course, and entered 
ae — for trial before a certain memorial was made 
public. 

It is only fair to Mr. Garrett to add that when he saw 
the drawings for my cylinder he was good enough to 
advise me that the proportions of areas and the capacity 
of receiver were not such as would give the best results ; 
but being desirous of working in an ordinary way at a 
pressure not exceeding 1001b., in order to meet the views 
of my customer, I retained the sizes I originally decided 
upon, and the trial run has proved that an extremel 
simple and light engine can be made, which for a farmer’s 
use is economical enough in coal consumption for all prac- 
tical purposes, economy in first outlay and repairs being 
a far more important consideration than a few coals. 

I think I have now made Messrs. Garrett’s position 
in relation to my engine perfectly clear. 

I will only add a few words of personal explanation. It 
may be objected that as the whole of the engine was not 
manufactured at these works I was not right in entering 
as ‘‘manufactured by exhibitor.” Before ge | the 
entry I communicated with the Secretary of the 
R.A.S.E., and was informed that if the engine was built 
og gd superintendence it was quite in order to enter 
as I did. 

I an, Sir, your obedient servant, 
Tuomas CooPER. 
St. Andrew’s Works, Ryburgh, Norfolk, July 19, 1887. 

[We willingly insert Mr. Cooper’s letter, although the 
mis-statement respecting the design, to which he natu- 
rally objects, did not appear in our columns.—-Ep. E.] 





THE RECENT TORPEDO BOAT ACCIDENTS. 
To THE Epitor oF ENGINEERING, 

Smr,—My friend, Mr. McDougall, manager of the 
Boiler Insurance and Steam Power Company, has called 
my attention to an -extract from a leader on the above 
subject in your issue of the 8th instant. You say, ‘‘ Very 
little is known of the action of steam of a much higher 
temperature than that due to the corresponding pee 
normal to saturated steam, It is possible that the com- 





American locomotives work at 140 1b. to 150 lb. to square inch, 
Boiler lighter than English, bar frame and bogie universal, 
as also outside cylinders and valve cheste, 


The same basis for estimated horse-power. 


ponent gases may become dissociated, and in such a case 
. . . they would escape into the atmosphere, never return- 
ing to the aqueous condition.” This matter is not by any 
means the mystery which the above would lead one to 
believe. It is well known that water or steam cannot be 
dissociated by the highest temperatures of our blast fur- 
naces because the heat produced by the combination of 
oxygen und hydrogen in forming water is much higher, 
consequently it would require at least an equally intense 
heat to dissociate it. To show what may occur in an over- 
heated boiler, I put a coil of iron tube fin. internal diameter 
into a furnace with the lower end of the tube dipping into 
a trough of water. The coil was heated to whiteness, and 
steam passed throughit. A large inverted test tube filled 
with water was held over the outlet, and a certain amount 
of gas was soon collected init. On bringing a lighted 
taper in contact with this gas it was found to Gove slowly 
away with the characteristic blue flame of hydrogen. The 
tube was afterwards cut to show a section of it, and there 
was found on the inside a black coating of the magnetic 
oxide of iron. The steam was decomposed by the white- 
hot iron, the oxygen going to the iron to form the 
oxide and liberating the hydrogep which we collected in 
the tube. 

I understand that no appreciable scale of black oxide of 
iron was found on the tubes or furnace of the boiler 
to which the accident happened, and consequently the 
temperature could not have been sufficiently high, or the 
time of the exposure of the plate and tubes to the fire was 
not sufficient to decompose any appreciable quantity of 
water in the manner above descri It is therefore 
impossible that a sufficiently high temperature to disso- 
ciate the water could have been attained. 


Iam, &c., 
Witu1am Tuomson, F.R.S.Ed., F.I.C., F.C.S., &. 
Royal Institution Laboratory, Manchester, 
July 19, 1887. 








HELICAL JOINTS FOR BOILERS. 
To THE EpiTor oF ENGINEERING. 

Sm,—A very sparing use of those reasoning faculties 
which Mr. Hartland has exhibited in his communications 
to ENGINEERING would have suggested that 4 might not 
unlikely be a misprint for 4%. 
It is to be regretted, Sir, that such a simple accident 
should have sent Mr. Hartland to ‘‘ Hades” for a joke, 
and lost your readers his solution of the problem in ques- 
tion. Yours, &c., 
July 16, 1887. FANTOME. 

P.S.—The reference to diagonal joints in Anderson’s 
**Strength of Materials,” page 247, sixth edition, sup- 
ports the 1.26 sect. 





Tue Soneipt-Ruine Cana..—A petition for aid in the 
construction of the above has been forwarded to the 
German Government by the Frankfort Chamber of Com- 
merce, The Belgian and part of the Dutch portions of 
this waterway are already completed, 
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THE NEWCASTLE ENGINE TRIALS, 

Tue recent trials of agricultural engines con- 
ducted under the auspices of the Royal Agricultural 
Society at Newcastle, and of which we gave a full 
account last week, afforded results which were so 
excellent in themselves and of so much practical 
value if properly appreciated, that it is greatly to 
be regretted that some attempts have been made to 
draw from them deductions which are quite un- 
warranted and which, if left uncontradicted, might 
lead astray some who are in search of steam-engine 
economy. ‘Thus, in the Times of Saturday last we 
read: ‘‘It is not generally known that by these 
‘* extraordinary results the Paxman engine, though 
“ non-condensing, has now beaten the record of 
“ any class of engine whatever, whether con- 
‘* densing ‘or not, that has ever been tried in an 
‘* open public and authoritative competition ; the 
‘¢ portable agricultural type of engine here leading 
“the way in motive-power improvement, The 
‘* indicated horse-power, as distinguished from 
‘* brake horse-power, works out to 1.65 Ib, of coal 
‘* per horse-power per hour ; or, with the friction 
‘‘ of driving the brake itself deducted, as now done 


.“* by Mr. Anderson for the first time, the economy 


‘* comes out a few decimal points less.” Of course, 
to those not well informed on the subject, the im- 
ression which would be conveyed by the words we 
ve quoted would be: First, that as public trials 
the experiments at Newcastle possessed a value for 
fairnessand accuracy exceeding that of trials of steam 
engines otherwise conducted; and secondly, that 
the prize engines at Newcastle achieved an economy 
which at least equalled if it did not throw into the 
shade the performances of our best stationary and 
marine engines. Now both these impressions are 
erroneous, and it is desirable that this should be 
clearly understood. 

In the first place, we must repeat what we stated 
last week, that nothing could exceed the fairness 
with which the Newcastle trials were conducted. 
Both engineers and judges were thoroughly com- 
petent, and devoted themselves most energetically 
to carrying out the experiments in such a way as to 
secure trustworthy results. But though this was 
so, it by no means follows that equally reliable ex- 
periments in steam engine economy have not been 
made before. Asa matter of fact they have been ; 
and our own pages contain numerous records of 
such trials, many of them—from the fact of their ex- 
tending over much longer periods— having even a 
higher practical value than the trials at Newcastle. 

ext it is quite an error to suppose that the prize 
engines at Newcastle even approach in economy as 


04) steam users—much less surpass—our best types of 


marine and stationary engines. To appreciate this 
point properly it is necessary to separate the per- 
formances of the engines and boilers, as these per- 
formances are affected by circumstances in a very 
different degree. A steam engine, so long as it is 
steadily supplied with steam at a given pressure, 
and properly lubricated, will run for long periods 
without any material variation in economy, but with 
a boiler it is quite different. A long continuous 
run with a boiler means having to put up with the 
losses attendant on cleaning fires, damage to grate 
bars, the accumulation of dust, &., in the tubes 
and on other heating surfaces, and the depreciation 
in the quality of the stoking consequent on the 


physical exertion demanded of the stokers over long 
— It thus follows that the Newcastle runs 
ting but from four to four and a half hours, made 
with highly trained stokers, an admirable quality 
of coal, and boilers very easily worked, might be 
expected to afford examples of boiler efficiency far 
exceeding those met with under the ordinary con- 
ditions of practice. That this expectation was 
realised a few figures will, we think, prove. 

Let us for instance consider the case of the com- 
pound engine constructed by Messrs. Davey, Pax- 
man, and Co., of Colchester, which took the first 

rize. This engine worked with a consumption of 
but 1.8 lb. of coaland 22.03 lb. of supplied water, 
per brake horse-power per hour, and the first step 
towards an analysis of the results is to endeavour to 
separate the performance of the boiler from that of 
the engine. In Messrs, Davey, Paxman, and Co.’s 
engine the feed water was first heated by passing 
it through pipes which traversed a chamber filled 
with exhaust steam, and secondly through a coil in 
the smokebox. The water produced by condensation 
of the exhaust steam in the heater drained down 
into the feed tub, while the water in the latter was 
also increased by the condensation of exhaust steam 
mixed with the water which returned to the feed 
tub through the pump bye-pass. For the purpose 
of calculating the quantity of feed water delivered 
into the boiler by the feed pump, there is no neces- 
sity to distinguish between the drainage from the 
heater and the condensation of exhaust steam in 
the pump bye-pass; both these additions will be 
accurately represented by the increase in tempera- 
ture of the feed water as it left the exhaust steam 
feed heater onits way tothesmokebox coil. At present 
no detailed observations of thistemperature areavail- 
able, but judging from general data it certainly 
averaged not less than 170 deg., while it of course 
could not exceed 212 deg. (the temperature of the 
exhaust steam), so that if we assume it at 190 deg. 
it is pooianle that any error involved will be very 
small. Thetemperature of the cold feed averaged 
about 63 deg., and thus to raise the 22.03 lb. of 
supplied feed water (per brake horse-power per 
hour) from 63 deg. to 190 deg. would require 
22.03 x 127 deg.—2797.8 units of heat, corre- 
2797.8 

908 2.8 Ib. 
of exhaust steam, thus raising the quantity of feed 
water delivered into the boiler by the pump from 
pg Ib, to 24.83 lb. per brake horse-power per 

our. 

But to get the weight of steam used we must also 
include the condensation in the steam jackets 
which drained directly into the boiler. No means 
existed for measuring this condensation, and in 
estimating it we are constrained to depend upon 
analogy. Judging then from experiments on other 
engines, in which the jacket condensation could be 
measured, we think we shall certainly not be over- 
estimating it if we put down the quantity at 1} lb. 
per brake horse-power per hour, thus bringing 
the total consumption of steam up to 24.83+1.25 
= 26.08 lb. per brake horse-power per hour. But 
indicator diagrams taken from Messrs. Davey, Pax- 
man, and Co.’s engine have shown that the difference 
between indicated and brake horse-powers amounts 
to about one-seventh of the former, and we thus 


get oxo 22.36, or say, 22} Ib. as the approxi- 


sponding to the condensation of 


mate weight of steam used by that engine per in- 
dicated horse-power per hour. Now this result, 
although an excellent one for a non-condensing 
engine, does not approach—we need scarcely say 
—the economy attained by our best types of comm- 
pound condensing engine both on sea and land, 
and in fact with such engines steam consumptions 
varying from 15 to 20 per cént. less than that above 
recorded have been determined by unimpeachable 
trials, many of them of long duration. 

So much then for the performance of the engine 

roper ; next as to the boiler of Messrs. Davey, 

‘axman, and Co.’s engine. The work which this 
boiler had to do per hour was to evaporate into 
steam at 150 Ib. pressure 24.8 lb. of water from a 
temperature of 190 deg. and 1.25 lb. of water from 
the temperature of the steam, viz., 366 deg., for 
each brake horse-power developed; and this it 
accomplished with a consumption of 1.8 Ib. of coal. 
In thus stating the case we include the work done 
by the feed-heating coil in the smokebox as part of 
the work of the boiler. To get a clear idea of this 
performance it will be best to reduce it to the equi- 





valent evaporation from and at 212 deg. The total 
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heat of steam at 1501b. pressure being 1225.6 deg. 
each pound of water at a temperature of 190 deg. 
evaporated into steam at this pressure will require 
the expenditure of 1225.6—190=1035.6 units of 
heat, while each pound of water resulting from the 
jacket drainage will require 1225.6—366=859.6 
units for its evaporation. The heat units re- 
quired to evaporate a pound of water from and 
at a temperature of 212 deg., being 966, we 
y (24.8% 1035.6) + (1.25 x 859.6) _ 45 39 1p, 
966 x 1.8 

as the equivalent of the performance of Messrs. 
Davey, Paxman, and Co.’s boiler at Newcastle, 
stated in pounds of water evaporated from and at 
212 deg. per pound of coal. Now this is a most 
extraordinarily high result, and one the accurary of 
which it would be very difficult to accept without 
very strong corroborative evidence. Fortunately, 
the calorific value of the coal used (which was of 
very high quality) is to be determined, and the ex- 
periments of Mr. Stead to determine the composi- 
tion and temperature of the products of combustion 
will enable an accurate balance to be struck between 
the heat developed, and that utilised in the boiler. 
When these figures are available it may be proved 
that the apparent evaporation was not all genuine, 
but that a portion of the water passed off in 
priming ; in any case, however, such priming if it 
did exist must have been very moderate in amount, 
or it would have shown itself in other ways. 

Whatever corrections of the above deductions 
may, however, be found necessary when the whole 
of the experimental data are available, it is certain 
that they will not affect the facts that the per- 
formance of Messrs. Davey, Paxman, and Co.’s 
boiler was most exceptionally good, a result to 
which the admirable stoking of Mr. Paxman so 
largely contributed. It will, however, be seen that 
the highly economical performance of the prize 
engine as a whole was due more to the steam- 
generating than to the steam - utilising portion of 
the machine, a deduction which it is well to bear 
in mind when comparing the performances of 
the competing engines at Newcastle with those of 
other high class steam engines. Apart from the ad- 
mirable stoking, the boiler of the first prize engine 
was worked at a rate conducive to high economy, 
the proportion of heating surface to horse-power 
developed being some two and a half to three times 
as great as it would be in modern marine engine 
practice, while of course the shortness of the run 
got rid of all trouble arriving from cleaning the 
grate,* &c. 

The whole performance is, however—as we have 
already stated more than once—one which can 
only be thoroughly discussed when all the data are 
available, and our only object in now referring to 
it at all is to prevent false deductions being drawn 
in the mean time. 





thus ge 





NAVAL AFFAIRS. 

Nava. affairs are to the fore this week, the 
Review at Spithead, which is to be held to-morrow, 
attracting the attention of the nation to our first 
line of defence. In another part of this issue we 
give a list of the vessels that are to take part in this 
great marine pageant, a noble catalogue of ships— 
on paper, at any rate ; let us hope they are not so 
contemptible on the water as some would have us 
believe. 

The collision between the Ajax and the Devasta- 
tion, however, is rather a damper to those who 
would fain think well of their country’s resources. 
The bad steering of the Ajax has been a fruitful 
theme of complaint, and many have been the pro- 
phecies that she would surely sink some of her 
consorts if she were allowed to steam in squadron. 
We have not full details of the collision, butitappears 
that these predictions came very near fulfilment in 
the person of the unhappy Devastation. The prime 
cause of the accident, however, wes the giving 
way of what is described in the papers as ‘her 
anchor gear” of the latter ship. A good deal of 
trouble has been given lately by “‘giving way of 
anchor gear” in the shape of chain cables. Enough 
has been proved by actual experience on this head 
to cause serious misgivings on the part of naval 
men, and there is no doubt but that these misgivings 
are far from unfounded, Our system of govern. 
~*Ina portion of our edition last week a couple of errors 
occurred in Table II., page 67, in the column giving the 
rates of combustion per square foot of firegrate per hour. 
In lines 1 and 6 of the column just named, the figures 
Mee ” and “18.2” should be “9.14” and ‘9,2” respec- 

vely, 











ment is primarily responsible for this, but the 
Admiralty is also greatly to blame. At one time 
chain cables used to be purchased only from makers 
of high standing, who charged a high price, it is 
true, but gave a sound article. Of late years the 
Admiralty has gone further afield, and allowed the 
question of cost to rule their decision. We do not 
know who supplied any of the cables that have 
given way of late, and therefore insinuate nothing 
against the standing of the firms, but it is a signi- 
ficant fact that the old contractors say they cannot 
turn out good work at the prices paid, and perforce 
have to let their old-established businesses lapse as 
they have no talent for second-class work. It 
is of course unnecessary to point out how neces- 
sary it is that a ship’s cable should be reliable, 
in fact, the veriest landsman can appreciate that ; 
but in the present case the misfortune is that if 
our seamen once lose confidence in their ships’ 
cables, there is no way of re-establishing that con- 
fidence, except by a new outfit. It is useless to 
put cables in the testing machine, for that may only 
aggravate the evil that is sought to be discovered, 
asa cable may be so distressed by the test as to 
give way at the slightest extra stress in use. It is 
of course a vexed question whether cables should 
be tested in the manner they now are, and indeed 
it seems a far more reasonable method of insuring 
safety to subject test-pieces of the material to a 
severe ordeal and carefully supervise manufacture. 
Such a method entails high cost, the one thing that 
modern administration cannot afford to incur ; and 
here it is that our system of government is to blame. 
If the Admiralty officials place a contract for 
chain cables, or anything else, with some old 
and trusted firm, paying a price that is higher 
than that of some, possibly large, but not so 
much to be trusted contractors, then all the small 
busybody questioners in the House of Commons are 
agog, anxious to air their importance, and show how 
they can bring an important Government depart- 
ment to its knees. The Admiralty, having right on 
their side, are to blame for lacking the moral 
courage to tackle these wind-blown censors; but 
moral courage is one of the rarest, as it is one of 
the most necessary, virtues of Admiralty officials. 

Leaving, however, the Ajax with her steering, 
and the Devastation with her defective anchor gear, 
we change the venue from Portland to St. Stephens, 
and find little more: encouragement. On Monday 
Lord Randolph Churchill made, in the House, his 
long-promised attack on Naval Administration upon 
the vote for dockyards being submitted. The noble 
lord is, as arule, a ‘‘ sure attraction,” to borrow 
an expression of the stage, for no speaker is more 
amusing and lively. Such, however, is the indiffe- 
rence of the House of Commons to naval matters 
that even this star could not fill the benches, 
the House rapidly emptying at the conclusion of a 
discussion on amiserable personal affair more 
worthy of the columns of the Police News than the 
attention of a legislative assembly. Lord Ran- 
dolph has an excellent case, but is spoiling his 
chance by lack of skill in conducting it. His chief 
want is apparently sufficient industry in getting up 
his facts. At Wolverhampton he came to con- 
spicuous grief entirely through misstatement. His 
knowledge was of the most superficial nature, and 
he appears willing to quote any unauthorised state- 
ments as good authority, without troubling to 
ascertain the truth of his information. Navy ad- 
ministration is not a subject that can be ‘‘ got up” 
by a few days’ study of committees’ reports, and 
even the opinions of Departmental Commissioners 
are not always to be taken without the seasoning 
grain. 

It is not necessary to follow in detail the noble 
lord’s lengthy speech. The figures he quoted as 

t and present costs of warships are entirely 
fallacious. It seems absurd to have to point out 
that a modern war vessel must necessarily be more 
costly than one built even a few years ago. The 
comparison of the cost of dockyard and of contract- 
built ships is more to the point, but this is no new 
tale, and the difference is no more than might be 
expected. It is useless to hope than any piece of 
work will be executed as cheaply in a Government 
establishment as in a private manufactory, at least 
before the arrival of the millenium, any more than 
an employer may expect that an operative on day 
wages will work as energetically as when on contract. 
It is for this reason that we have always advocated 
that a large number of Her Majesty’s ships should 
be built in private yards. But there are reasons 
that might be removed which prevent work being 


done with any approach to economy in the royal 
dockyards. Admiral Field, in the course of the 
debate, said that ‘‘ what was wanted in the dock- 
yards was more naval control, more naval men in 
the dockyards.” We are confident that the gallant 
admiral said what he considered. true, but to us, 
and we claim to have some knowledge of both 
dockyards and private shipyard management, his 
statement appears little less than marvellous in its 
absurdity. The Navy control is the very root of 
all dockyard waste and mismanagement. We appeal 
to Admiral Field’s common sense. How could it 
be otherwise? A nayal man, unversed and inex- 
perienced, at a day’s notice is made autocrat of a 
vast manufacturing establishment, to be removed at 
the end of a couple of years or so, perhaps less, 
making room for one of his companions, equally in- 
efficient. We prefer the opinion of Sir Charles 
Palmer, a man of hard practical experience in the 
question of shipyard management, when he says 
that we shall have to separate the constructing from 
the naval departments. The First Lord of the 
Admiralty in his reply was very frank. Some time 
ago we said that it would be useless to hope for 
capable and zealous dockyard officials so long as 
the feudal system of naval superintendence is in 
existence. Men of energy and independence will 
not submit to that kind of thing in the present day. 
Lord George Hamilton’s amusing picture of the 
way the dockyards are kept so comfortable by the 
officials is very typical of this, ‘‘ Why did the 
dockyards cost so much in the matter of ships?” 
said the First Lord of the Admiralty. ‘‘ Because,” 
he replied to his own question, ‘‘ the idea permeated 
the locality that instead of the dockyards existing 
for the Navy, the Navy existed for the dockyards. 
. . . What were the influences against which 
the Admiralty had to contend? They had every 
conceivable social and political pressure. The 
moment any Government attempted to cut down 
establishments there was every sort of Parliamentary 
pressure brought to bear on them, and there was a 
social pressure on the local officials in the yards 
which it was hardly in human nature they could 
resist unless they were strongly supported in the 
Admiralty. The peculiarity of the dockyards was 
that for generations the same families were 
employed. There were more relationships among 
the 20,000 employés in the dockyards than could be 
found among any similar number of men in the 
world.” Quite a family affair, in fact, and no 
wonder that, as a rule, dockyard professional officials 
are against any change of the present system. They 
do not want more responsibility. Pleasant berths 
many of them have, with no other penalty than to 
touch their caps to the Admiral superintendent. 
But such a state of affairs, however satisfactory 
to the quiet unambitious men who fill the offices, is 
quite opposed to the public welfare. The first 
necessity is to abolish the post of naval superin- 
tendent to a dockyard, as it now exists, and find 
some more rational mode of providing meritorious 
naval officers with their due reward for services. 
Capable and trained men should be given the con- 
trol of all the manufacturing and repairing, the 
engineering and shipbuilding in fact, of the various 
establishments. It would be useless to offer such 
posts to most of the existing dockyard or Admiralty 
officials, although there are some whose native 
force of character has lifted them above their 
surroundings. The ordinary dockyard man has 
been so long seasoned in the present rotten system 
of dependence that it would be cruel to ask him to 
think and decide for himself with vigorous respon- 
sibility. The Admiralty set themselves an ex- 
cellent example in appointing a capable man in the 
present Director of Dockyards, and also in bringing 
back one of the few strong men the service has 
produced to take the direction of naval construc- 
tion. Of course it would be necessary to retain the 
present men in their present positions, as the 
knowledge of technical detail is centered in them, 
and such positions they are admirably calculated to 
fill. All that is wanted is to substitute for the ever- 
changing, incapable naval superintendents, a capable 
and instructed chief, to be permanently installed, so 
that the good name of the dockyard would become 
his own testimonial of ability. With a proper system 
of returns Parliament and the country at large 
wouldthen soon find out a weak man, supposing one 
were appointed. Such a change as this would 
naturally involve much disorder at first, and in 
many cases there would be war to the knife. But 
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to the inevitable to resist for long, more especially 
if their emoluments were untouched. 

Weare quite at one with Lord Randolph Churchill 
in his strictures on the expense accounts. These 
are issued too late to be of much use, even were they 
intelligible, but it is a fact about which no secrecy 
is made, that they are not framed in such a way as 
to give definite information as to the way in which 
money is expended. We ourselves have long since 
given up trying to glean any useful information 
from them, and can easily picture the impatience 
and dismay of the mercurial ex-Chancellor of the 
Exchequer at becoming involved in such a tangled 
labyrinth of half-facts. In the matter of incidental 
charges, too, Lord Randolph has a strong indict- 
ment against the administration, although he un- 
fortunately weakened his case by falling into one of 
those many pitfalls, at the construction of which 
framers of blue book estimates and accounts are so 
skilled. 

On the whole, we do not think that much good 
will come from Lord Randolph’s doubtless well- 
meant endeavour to call attention to the abuses of 
our naval administration. He has not handled the 
matter in a manner to inspire confidence, but, 
irrespective of this, the public is apathetic on the 
question, and it can only be said that if ever its im- 
portance is brought home to this country by a 
crushing disaster, the country will have richly 
deserved its humiliation. 





TEST OF REFRIGERATING 
APPARATUS. 

THE approaches to the suspension bridge con- 
necting New York with Brooklyn, U.S., are im- 
mense masonry structures, which some utilitarian 
individual has further put to good service by 
closing the arches at either side and converting the 
rooms thus formed into cold storage warehouses 
for the purpose of keeping articles which would 
be perishable at the natural temperature. This 
system of refrigeration is based upon the volatili- 
sation of anhydrous ammonia, and the heat ab- 
sorbed: in this evaporation of the ammonia chills a 
solution of chloride of calcium, which circulates 
through pipes in the warehouse and reduces the 
temperature by direct absorption of the heat 
radiated towards the pipes. 

These refrigerating machines were installed under 
a contract guaranteeing that each one should have 
the capacity of absorbing every twenty-four hours 
a quantity of heat sufficient to melt 40,000 1b. of 
ice. The question of their conformity to the speci- 
fications was referred to Messrs. Collingwood, Mar- 
tin, and Abbott, all members of the American 
Society of Civil Engineers, and they found that 
each machine possessed a refrigerating capacity 
equivalent to the melting of 43,595 1b. of ice, or 
9 per cent. in excess of the contract. 

The weight of the solution used was 73.48 lb. per 
cubic foot, or 1.16314 specific gravity, and its spe- 
cific heat was found by experiment to be .827. The 
brine was measured by a water meter and differ- 
ences in temperature indicated by a thermometer. 
They avoided a frequent and inexcusable error by 
ascertaining the specific heat of the solution by 
actual experiment instead of assuming it to be 
unity. There is no statement made relative to the 
kind of thermometer used, but for low tempera- 
tures alcohol would be superior to mercury ther- 
mometers. 

The efficiency of the apparatus for twenty-four 
hours was found by adding the products of the 
cubic feet of brine circulating through the pipes by 
the corresponding differences in temperature in the 
ingoing and outgoing currents of brine as observed 
at frequent intervals, and this sum was multiplied 
by the specific heat of the brine (.827) and its 
weight per cubic foot (73.48), and the final pro- 
duct—applying all allowances for corrections from 
various causes—amounted to 6,218,816 heat units 
as the amount abstracted in twenty-four hours. 
According to the determination made by Dessains 
and De la Provostaye, 142.65 British thermal units 
are necessary to melt 11b. of ice, and therefore 
this apparatus has a refrigerating capacity equiva- 
lent to that produced by 43,565 lb. of ice in twenty- 
four hours. This result was accomplished by the 
combustion of 2000lb. of coal under the boiler 
operating the pump condensing the anhydrous am- 
monia vapour. If this coal possessed a theoretical 
calorific value of 13,500 heat units per pound, the 
total amount of energy of combustion in twenty- 
four hours would be 2000 x 13,500=27,000,000 





heat units, and the result of the process of trans- 
formation of energy was, as already stated, 6,218,816 
heat units, showing an efficiency of 23 per cent., 
which is certainly very high in comparison with 
other methods of transformation of energy in con- 
nection with prime movers; and it is safe to as- 
sume that it would be practicable to increase this 
ratio of efficiency with a plant on a larger scale. 

It may be remembered that the address of Oc- 
tave Chanute, C.E., vice-president of the section 
of Mechanical Science of the American Association 
last year (noticed in ENGINEERING, October 1 and 
15, 1886), stated that, as a matter of practical 
operation, refrigerating machines would accomplish 
as much with the combustion of 1 lb. of coal as 
with 20 lb. of ice. : 





THE “IMPERIEUSE.” 

Wirain the past week an official publication re- 
lating to the above ship has been issued by the 
Admiralty. The name of this vessel has been a 
good deal before the public lately in consequence of 
the controversy raised on her increased draught 
and the subsequent removal of her masts. Irre- 
spective of these facts, however, the paper contains 
details that are instructive to all those interested 
in naval affairs, and we propose, therefore, to 
extract a few of the more salient points. 

The report in question comprises an account of 
the experimental cruise that the ship was ordered 
to make, accompanied by the Colossus, last autumn, 
when under the command of Captain C. G. Fane, 
R.N. The trip was commenced on the 12th of Sep- 
tember with a speed trial, which was satisfactory, 
a distance of 95.75 knots being covered in six hours, 
the horse-power developed being 7855.28 indicated. 

The two ships steamed for the coast of Spain. 
The first trial detailed was made in order to ascer- 
tain the saving of coal effected by setting sail. The 
Colossus was ordered to steam ahead, keeping her 
engines running at a certain constant number of 
revolutions, so that her speed would be presumably 
equal. Ifthe Impérieuse were made to keep pace 
with her when both using sails and without sails 
set, the difference in fuel consumption could be de- 
termined. The result of nine trials was to show 
that 2.6 cwt. of coal per hour was saved by the 
use of canvas, presumably under favourable con- 
ditions, in which sail would ordinarily be made. 

Arrived at Vigo, boat-lowering trials were gone 
through. The results can hardly be pronounced 
satisfactory, as it took 35 minutes 33 seconds to get 
all the boats hoisted out, and 1 hour 6 minutes 31 
seconds to hoist them in again. The latter opera- 
tion was, however, delayed by a badly fitted topping- 
lift. ‘“Lowering boats by the steam capstan,” Captain 
Fane reports, ‘‘ is most undesirable, on account of 
the wire fall surging and bringing sudden heavy 
strains on all the bolts. Both bolts on the fore- 
castle, to which leading blocks were shackled, 
having shown signs of weakness on this occasion, 
their carrying away would be the cause of serious 
accident.” 

The next trials were perhaps the most important 
and are interesting as showing the value of masts 
and sails in a modern armour-clad of this class. 
On Sunday morning, September 19, the Impérieuse 
left Vigo under steam for Gibraltar and sail was 
made the next morning in order to try the ship in 
tacking and wearing. It may be mentioned that 
the Impérieuse is, or rather was, brig rigged with 
a good spread of canvas. Captain Fane bent and 
set the mainsail in order to assist the ship in her 
evolutions, and kept one reef in the topsails as it 
was ‘‘squally, with a fine breeze and moderate 
swell from the westward.” Under these fairly 
favourable conditions, Captain Fane reports: ‘‘ I 
could not get the ship round against the swell; 
she came up in the wind, got stern way on, hung, 
and would not go off again without steam.” An 
endeavour was next made to wear the ship, but 
again the manceuvre could not be carried out, 
although an effort was made with the after yards 
shaking, and also with the after yards full, a 
way in which Captain Fane says he had often 
sailed the Belerophon round. , 

When sailing straight ahead the results were not 
very much more satisfactory with ‘‘a nice steady 
breeze on the quarter, when a sailing frigate ought 
to have been making at least four to five knots, the 
Impérieuse made at most 1.5 knots.” 

Arrived at Gibraltar advantage was taken of 
smooth water and a steady breeze to try again to 
put the ship about, ‘‘On this occasion,” says the 








captain, ‘‘as it was under the most favourable con- 
ditions ible, the ship stayed on both tacks but 
gathered sternway each time. She would not wear, 
although I believe I could have sailed her round by 
taking a very long time about it.” Under all these 
circumstances it is hardly to be wondered at Captain 
Fane came to the conclusion that the masts and 
sails were out of place on board his ship. 

Following the report we find that the next trials 
were made to test the fighting powers of the ship. 
A strong gale from the saan meeting the Medi- 
terranean current raised too heavy a sea at first for 
target practice to be carried out, but ultimately 
some firing was done on the last day of September 
under the lee of Cape Spartel. The gun practice 
was, however, ultimately completed in a satisfac- 
tory way, all gun fittings being satisfactory, espe- 
cially broadside firing by director. Captain Fane 
points out, however, that there is a want of protec- 
tion from machine gun fire for the men in the 
barbettes. 

After this the ship went again to sea, and ina 
hard blow and very heavy sea the ship behaved re- 
markably well, rolling easily to a maximum of 23 deg. 
After this there was fine weather until the ship 
arrived at Portland. 

The Admiralty had asked Captain Fane certain 
details, and from his answers we extract the follow- 
ing paragraphs : 

‘*(a.) Steering and manceuvring power under 
steam. 

‘*Under five knots, although she steers fairly 
well, she is liable to become rather wild unless 
carefully watched, and with any wind requires 
a good deal of weather helm, as much as two turns 
having been needed with a fresh breeze abeam. 
The amount depends on the strength of the 
breeze. , 

** Above five knots the steering gradually im- 
proves, until with from 9 or 10 knots up to full 
speed her steering power is very good indeed. 

‘*The steam steering-gear works most satisfac- 
torily, and can be disconnected and hand-gear 
put in use in less than two minutes from the order, 

‘*(b.) Her steadiness as a gun platform is un- 
questionably good. When off Vigo, I had an 
excellent opportunity of judging in compari- 
son with the Colossus. We could have used 
our guns against her with undoubted effect 
when she was rolling 17 deg. to our 3} deg. ; 
in fact, the Colossus took water into her 
turrets whilst we were comparatively steady, and 
certainly could have worked all our guns. 

‘*(c.) She has behaved well under steam and sail, 
but under sail alone it requires a very strong breeze 
to make her move, and she then carries so much 
weather helm that it is difficult to steer or keep her 
off the wind. 

*‘(d.) With all her weights on board, I consider 
she has the appearance of being over-weighted, but 
she is not sluggish in answering her helm if sufli- 
cient speed is kept up. She certainly appears to 
be, and is, buoyant, and lifts easily and well to the 
sea. I tried her off Gibraltar with 500 tons of coal 
on board, steaming against a heavy short sea at 
about 7 knots. She plunged into it, dipping the 
bowsprit well under, but rose perfectly, the water 
clearing at once and not coming further aft than 
the foremast. She was then trimmed about 2 ft, by 
the stern. 

‘*(e.) Having carefully noted the saving of coal 
by the increase of speed given by sail power under 
various conditions and trials, the weight of her masts 
and sails, the wind they hold when steaming against 
it, the difficulty in.steering without steam, and 
therefore the danger of collision and the necessity 
of always having steam ready, I am decidedly of 
opinion it is most undesirable to retain her masts 
and sails. I consider they give only a minimum of 
good to a maximum of evil. Iam also of opinion 
her fighting power would be much endangered by 
retaining the amount of rigging required for, per- 
haps, occasionally using sail to assist the steam 
power ; and although when going into action I pre- 
sume all masts, yards, &c., above the tops would 
be down, there would still remain a large amount 
of wire rigging and gear to not only foul the pro- 
pellers, but endanger the lives of the barbette guns’ 
crews underneath, and, perhaps, block the barbettes 
from working, thus increasing the risk of accident, 
and inviting disaster. The weight of the masts, 
yards, and stores connected with them should be 
taken into consideration ; the same weight in coal, 
not only for use, but for protection, would be of so 
much more value, 








100 


ENGINEERING. 





[Jury 22, 1887, 








‘* Tf an increase in machine gun fire is deemed 


desirable, I would suggest the advisability of fitting 
light tripod masts, or light masts, with as little 
rigging as possible, on account of the barbettes and 
guns’ crews underneath. 

**(f.) Torpedo Ports.—With 800 tons of coal on 
board, in smooth water, the broadside torpedo ports 
could not be worked efficiently with speed on; the 
sea would certainly strike the torpedo, and either 
deflect it out of its course, or cause the tail to strike 
the port, and render the torpedo useless, and, per- 
haps, dangerous. 

‘¢In smooth water off the coast of Spain, I took 
the opportunity of carrying out four six-hours steam- 
ing trials to ascertain the most economical rate of 
speed, commencing with 40 revolutions and de- 
creasing five revolutions each trial, as I anticipated 
it would be found between 40 and 25 revolutions. 
The best results were obtained with 35 revolutions, 
giving 44.4 knots for the six hours, or 9.867 knots 
per ton of coal, or 2.1 lb. coal per indicated horse- 

ower. 

‘* After what I have been able to observe of the 
capabilities and efficiency of H.M.S. Impérieuse, I 
wish to record the high opinion I have of her as a 
fast ocean cruiser and: powerful fighting ship. 
Although her draught of water with all weights on 
board is more than originally designed for, thus 
bringing the armour belt and torpedo ports lower 
than anticipated, this extra weight does not affect 
her manceuvring powers under steam, and with her 
four 9-in. barbette armour-piercing guns, that have 
such a large arc of training, her six 6-in. breech- 
loading guns and machine guns, together with her 
great speed, I submit she would prove a formidable 
opponent to an enemy. 

*‘ During this cruise, the engines have worked 
smoothly and well, and have given every satisfac- 
tion ; they can be worked with safety down to 20 
revolutions. ” 





THE NEWCASTLE EXHIBITION. 
Sreerine Gears AND HorsTiInc APPARATUS. 

Messrs. HarFIELD AND Company, Blaydon-on- 
Tyne and London, have a large stand in the New- 
castle Exhibition. They exhibit some fine specimens 
of ship’s fittings under steam. Among these is their 
improved ‘‘side-pipe” design of steam windlass, 
which has the cables passing underneath the cable- 
holders, then over and through pipes in the side 
standards, thereby giving nearly a full turn of cables 
around the cable-holders ; this is claimed as a great 
improvement onthe ordinary windlasses, in which the 
cables pass over the top and have only one quarter 
ofa turn on thecabie-holders. This windlass is fitted 
with reversing gear for paying out cables in shallow 
water, and with the makers’ compound frictional 
brake and connector, consisting of a series of 
wrought-iron or steel discs; one series slide on 
feathers in the cable-holder, the others upon similar 
feathers on a block fixed to the main spindle. By 
a handwheel these discs can be clamped together, 
and an efficient brake is set up, which sill cheeks 
the running out of the cable exactly as required. 
If further pressure is put on by the handwheel, 
the movement of the cable can be entirely stopped, 
and this without any dangerous strain upon the 
machinery, nothwithstanding that the friction is 
sufficiently great to resist the action of the wind 
and water on the ship, On reversing the motion of 
the brakewheel, it will again liberate the holders 
and release the chain cables. With this arrange- 
ment only one operation is necessary to connect the 
cable-holders with the windlass, and to also check 
the cable in running out. The same firm shows 
a new steam capstan windlass, having a quick 
threaded worm, which causes both the windlass and 
capstan to revolve with greater rapidity than usual. 
There is also at this stand a smallisteam windlass, 
suitable for yachts, worked by « horizontal engine 

laced underneath. It is fitted with two cable- 
olden and two warping ends, and has a phosphor- 
bronze vertical drum. Another feature of this 
group is the single and double power warping 
capstan. It is simple, powerful, and automatic. 
When the men at the bars face it in one direction 
its single power is exercised, while if they take the 
opposite course the double power immediately 
comes into play. The spindles and pinions are of 
steel. A careful test of this capstan has shown that 
each man at an 8 ft. bar exerts a strain of one 
ton upon the hawser. There is a stopper for work- 
ing wire rope; this will hold the rope to its full 
breaking strain without serrating or injuring the 
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strands. It is fitted with an ingenious swivelling 
arrangement, which gives a fair lead to the rope in 
any direction. This stopper has stood the most 
severe test so satisfactorily to the naval authorities 
that they have given the exhibitors the sole contract 
for their supply to the Admiralty. The construc- 
tion is very simple ; the stopper consists of a wedge 
block with a wrought-iron cover, both being grooved 
accurately to grasp the rope. The wedge block 
moves upon a series of steel rollers, and is kept 
gently pressed against the rope by the action of a 
hand lever working a pinion and rack, The rope 
runs freely through in one direction, but imme- 
diataly any strain is set up from the opposite end 
the wedge comes into action and provides an abso- 
lute check, which can be regulated to the utmost 
nicety a the lever. In concluding this notice of 
Messrs. Harfield and Co.’s exhibits, we must men- 
tion a small hand-capstan, with safety brake and 
wl, as fitted on torpedo boats, and also a double 
and-steering gear. In this latter the two screws, 
one with a right and the other a left-hand worm, 
work side by side. Nuts are attached, having pins 
which drop into long slots in the rudder-head, and 
motion is given to the screws by pinions driven by 
another pinion on the steering-wheel shaft. Messrs. 
Harfield and Co. having recently undertaken 
the sole manufacture of Higginson’s hydraulic 
hammer and noiseless hydraulic winches, exhibit a 
hammer capable of giving a pressure of 300 tons, 
and pumps to suit it, together with one double 
and three single winches, all in operation. The 
are worked by Higginson’s direct system, whic 
dispenses with the accumulator, and thus effecting 
a saving in space, weight, and cost. With one 
steam pressure. pump p in the ship, a number 
of winches, win , or capstans can be worked, 


one direct flow pipe and one return pipe only being 
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required, the water in the pipe doing its duty in one 
winch and passing on to the next through the whole 
series. All the winches, &c., can be worked at one 
time, by simply moving a handle, or any winch of 
the series can be thrown out of gear or reversed ; 
when one winch is lowering the momentum of the 
falling load is utilised to assist in raising the load 
of any winch that may be lifting at the time. The 
winches, when working, are silent. 

Messrs. Clarke, Chapman, Parsons, and Co., of 
Gateshead-on-Tyne, exhibit a steam windlass for a 
ship of about 4500 tons, fitted with their spring riding 
brakes, for obtaining better command of cables in 
veering and greater safety and ease when riding at 
anchor in heavy weather. The reversing gear is 
simple and effective. A special feature isin the con- 
struction of the friction cones. The female cones are 
lined with segments of English elm, both on the 
inner and outer faces, and the friction thus ob- 
tained is very great. The angle of the faces is made 
abrupt to prevent the cones sticking after heavy 
work; the releasing of one cone from another 
follows instantaneously upon the easing back of 
the compressing nut. The same firm also show a 
steam steering gear designed for working with a 
boiler pressure of 1601b. per square inch, thus 
avoiding the use of reducing valves. Care seems 
to have been taken to provide ample means of 
lubrication. The bearing surfaces are all large 
and easily adjusted. The working parts are simple 
and accessible. The firm makes a combined hand 
and steam steering gear, in which the hand pur- 
chase is very powerful and so arranged that it can 
be put into or out of gear without in any way dis- 
turbing the position of the tell-tale indicator, 
which is kept in continuous operation when either 
steam or hand power is used. The engine and its 
controlling mechanism is the same as in the 
‘steam only” type of gear. A steam warping 
capstan is shown, which is largely used for yachts 
and light draught river steamers. The engine is 
mainly under the capstan, and the machine has a 
very neat appearance. There is also a specimen of 
a strong well-finished ship’s steam cargo winch of 
the horizontal type. A very effective trophy of 
flanged boiler plates is arranged at the back of 
this stand, ingeniously designed to answer the 
purpose of an office. These specimens of flanged 
plates have been turned out by the hydraulic 
plant in the exhibitors’ boiler-yard, and enable one 
to better realise how sound, well-finished work can 
by this means be obtained at a much lower cost 
than by the old system of hand labour. 

Messrs. Robert Roger and Co., Stockton-on-Tees, 
exhibit a combined steam and hand-steering gear of 
the table type, designed and patented by Mr. Wil- 
liam Pepper, Stockton. The machine, of which we 
give illustrations, issimple and compact. Thechain 
leads from the underside of the barrel, dispensing 
with the usual leading sheaves, and considerably 
saving the wear and tear of the chains. The same 
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steering wheel is used both for hand and steam, In 
changing from hand to steam all that is required is 
to pull the levers shown underneath the cylinders 
forward. The detail views show the arrangement 
of the valves. The centre or reversing valve is 
actuated by the man at the wheel and cut off auto- 
matically by the engine. It is an ordinary D valve, 
opened for port or starboard by a double-threaded 
screw on the handwheel shaft, and closed by 
hunting gear on the barrel shaft. The three 
valves are in the same steam-chest, thus requiring 
only one cover to be taken off for adjustment or 
repairs. : 

Messrs. Amos and Smith, Albert Docks, Hull, 
have devoted almost the whole of their space to the 
exhibit of combined hand and steam steering gears 
provided with their arrangement for enabling 
the rudder to yield to the force of the sea, with 
an immediate automatic return to the former 
position. The messenger sheave or barrel is 
driven by the engine through a frictional gear, 
also involving a differential movement which works 
a control valve. The strain on the rudder is 
limited by the frictional clutch, and should too 
great a strain be imposed, the clutch slips and opens 
the control valve. The engine, thus set in motion, 
immediately restores the angular position lost by 
the rudder, the whole movement being independent 
of any action of the steersman. ~The change from 
steam to hand is easily effected, all that is required 
being to release the friction clutch and connect 
the pinion with the handwheel. shaft, the clutch 
always stopping in a position ready to go into gear. 

Messrs. Alley and Maclellan, Sentinel Works, 
Glasgow, exhibit a steam and hand steering gear es- 
pecially designed to provide strength combined with 
simplicity and economy in space. It is worked by a 
worm and wormwheels. The worm revolves in oil in 
a recess provided in the main casting. It is reversed 
by an arrangement of slide valves, the ordinary 
link motion, piston, and revolving valves being 
avoided. The disconnection from hand to steam, 
or vice versd, is made by turning a small hand- 
wheel fixed below the cylinders, through a few re- 
volutions. This firm also exhibit a steam ash- 
hoist, provided with an automatic stop motion, to 
prevent over-winding. The moment the bucket 
arrives at the top a cast-iron ball, which is secured 
on the hoisting rope, comes in contact with a 
swivel lever and lifts this lever on an inclined 
slot sufficient to give the necessary travel to an 
adjustable rod, which pushes the starting handle to 
mid position, cutting off the steam and stopping the 
hoist. 

Amongst the many exhibits interesting to ship- 
builders may be mentioned that of the Dunston 
Engine Company. They show Archer’s patent self- 
holding hand-steering gear, which is composed of a 
chain sheave, with internal toothed gear, mounted 
loosely on a spindle, on which is forged a solid eccen- 
tric carrying a pinion wheel gearing into and commu- 
nicating motion to the chain sheave in either direc- 
tion. By this arrangement power is gained in propor- 
tion to the number of teeth which the larger wheel has 
compared with the smaller. The pressure on the 
rudder has, therefore, little or no effect on the steer- 
ing wheel, which can-be easily moved by the steers- 
man. The gear is very compact, and takes up little 
room. Various types and sizes of Archer’s com- 
pressors, with and without spring relieving buffers, 
for gripping steel hawsers, are also shown, as well as 
a model of a double compressor used for holding 
large steel ropes in process of raising suriken vessels. 
Anadvantage in these compressors is the increasing 
leverage that is gained as the jaws or grippers are 
screwed down to the level of the frame, and the 
consequent increasing grip and holding power on 
the hawser. Messrs. Archer and Wilson have a 
new invention for relieving the strain on tow- 
lines and chains when vessels are being towed or 
riding at anchor, a model of which is shown on 
this stand. It is stated to be approved of by the 
members of the Trinity Board. 





NOTES. 
Dispersive SMoKE By ExxEcrricrry. 

f. Naruwc.p has recently made a series of ex- 
periments in this interesting subject, and finds the 
dispersion inside a bell jar facilitated by coating the 
interior with glycerine. His conclusion is that 
electricity from discharging points does not electrify 
the air itself statically, but the dust which is in it. 


Strone Maeneric Freps, 
Professor Ewing and Mr. William Low have 


communicated a |» 0 to the Royal Society on the 
magnetisation of iron in strong magnetic fields. 
Hitherto an induction of 24,000 lines per square 
centimetre has been obtained ; but Messrs. Ewing 
and Low have succeeded in obtaining over 32,000 
lines with a sample of Swedish wrought iron ; the 
current in the field magnets being over 26.5 ampéres. 
Lowmoor wrought iron gave 31,560 lines with a 
current of 26.8 amperes, so that the Swedish 
sample was superior. The permanent magnetisa- 
tion was nearly constant in each case. For Low- 
moor iron it was 510 lines per square centimetre, 
and for Swedish iron the same. Hammered scrap 
iron was also tested, but proved less susceptible 
than the kinds mentioned. 


A New Arc Reeutartor. 

A new regulator for the electric arc has been 
described to the French Academy of Sciences by 
M. Letang. It is simple in construction and has 
no delicate parts, its mechanism being like that of 
an ordinary electric bell. An electro-magnet, at- 
tracting an armature, is excited by a shunt current 
from the two carbons, and attracts the armature 
when the shunt current reaches a certain strength, 
that.is to say when the arc reaches a certain length. 
The armature breaks the shunt circuit, and being 
drawn back by a spring makes the shunt circuit 
again, and soon. A vibratory movement is thus 
produced, which is caused to act upon a brake, 
maintaining the carbons a little apart and allowing 
them to approach regularly. The employment of a 
small arc gives a very steady and intense light of 
about 12 carcels for a current of 3 ampéres at 
50 volts. This is at the rate of 1.56 watts per 
candle. The efficiency is greater when the regu- 
lators are worked in series, and is about 1.13 watts 
per candle. The apparatus is chiefly interesting as 
a simple small arc lamp, but it can work with large 
arcs and strong currents. 


Gunninc VicToRIA JUBILEE PRIzE. 
The sixteenth and last ordinary meeting of the 
Royal Society of Edinburgh for the session 1886-87 
was held last Monday evening, when Sheriff Forbes 
Irvine, of Drum, who presided, made an important 
announcement on behalf of the Council. The 
minute which he read had reference to the ‘‘ Vic- 
toria Jubilee Prize,” which had been founded by 
Dr. Gunning, of Rio de Janeiro, who had provided 
the Society with a sum of 1000/. ; and the prize 
is to consist of the interest of that sum, which is 
to be awarded triennially by the Council of the 
Royal Society of Edinburgh. It is to be given in 
recognition of original work in physics, chemistry, 
or pure or applied mathematics. The Council minute 
on the subject stated that evidence of such work 
might be afforded by a paper presented to the 
Society, or by a paper on physics, chemistry, or 
mathematics, or some discovery in one of those sub- 
jects, elsewhere communicated or made, which the 
Council might consider to be deserving of the prize. 
The prize is to be open to men of science residing 
in or connected with Scotland. It was also inti- 
mated by the chairman that the Council had 
awarded the prize for this year, amounting to 100 
guineas, to Sir William Thomson, in consideration 
of his remarkable series of papers communicated to 
the Society on ‘*Fluid Motion.” The distinguished 
professor cannot fail to be heartily congratulated 
on being selected as the first recipient of the ‘‘ Gun- 
ning” Prize. 
Bexe1an Coat Mintna. 

Last year was by no means favourable for 
Belgian colliery property. The number of pits 
in activity was 280, or six less than in 1885. 
The average number of workmen employed last 
year was 160,282, or 2813 less than in 1885 
The average annual wages paid were 311. 6s. per 
head, or 1/1, 4s, per head less than in 1885. The 
total working expenses were 5,495,636l., or 415,591. 
less than in 1885. The average cost price per ton 
was 6s. 4d., or 5d. per ton less than in 1885. The 
total production was 17,285,543 tons, or 152,060 
tons less than in 1885. The aggregate value of 
the coal raised last year was 5,701,680/., or 483,0497. 
less than in 1885, The average selling price was 
6s. 7d. per ton, or 6d. per ton less than in 1 
The ate profit realised was 206,0441/.;° or 
71,1181. less than in 1885. There were 144 coal 
mines worked in Belgium in 1886, and the working 
of 67 of these was attended with a loss. The most 
profitable results attained by any single colliery, in 
each of the three provinces, were the following : 
Bascoup Colliery, in the province of Hainaut, 





29,6961., with a total production of 530,680 tons ; 





the Groynne Colliery, in the province of Namur, 
268!., with a production of 2778 tons ; the La Haye 
Colliery, in the province of Liége,.18,188/., with a 
production of 300,900 tons. The number of work- 
ing days last year, in the province of Hainaut, was 
282 ; in the province of Namur, 277 ; and in the 

rovince of Liége, 276. In 1885, the corresponding 
ake were 280, 269, and 287 respectively. 


A Russtan ‘‘ IMPERIEUSE.” 

A new Russian ironclad, modelled on the Impé- 
rieuse, has just arrived at Cronstadt from the 
Baltic Engineering Works, at St. Petersburg, to 
receive her artillery, &c., a » preparatory to 
being attached to the Baltic fleet. The Admiral 
Nakhimoff is 333 ft. long (the Impérieuse is 315 ft.), 
61 ft. broad (the Impérieuse is 62 ft.), and has a 
displacement of 7782 tons as compared with the 
7390 tons of the English vessel. e contract for 
the ironclad was signed in July, 1884, and the 
launch took place in October the following year. 
Last October the official trials took place, when the 
engines (two triple-expansion engines of 4000 indi- 
cated horse-power each) worked up to 4500 horse- 
power, and realised a speed of 174 knots. The hull 
of the Nakhimoff is built entirely of Russian metal, 
the a being manufactured at the Putiloff Works, 
at St. Petersburg. The armour-plating, which ranges 
in thickness from 6in. to 10 in., was rolled at the 
Kolpina Steel Works, where Messrs, Cammell and 
Co. Tate established an armour rolling mill for the 
Russian Government. Without armourand fittings 
the hull has cost 262,000/. ; the engines, without 
auxiliary mechanism, 128,000/._ The pumps are of 
the Gwynne description, and the fire engines are 
being supplied by Messrs. Shand and Mason. The 
two torpedo cutters, which the ironclad carries, have 
been built by Messrs. Crichton and Co., of Abo, 
Finland, The machine guns used are of the Hotch- 
kiss description, and the vessel is fitted with a tube 
for discharging 15 ft. Whitehead torpedoes. In 
general, the Russians are very pleased with the 
new addition to the Baltic fleet, and claim that 
during its construction advantage has been taken to 
rectify the defects which practice has brought to 
light in connection with the Impérieuse. 


Barce Buiipine 1 Russia. 

While Russia is not a builder of iron vessels for 
sea-going, or, with rare exceptions, for river pur- 
ses, owing to the collapsed condition of the ship- 
uilding industries, she still turns out every year 
an immense number of wooden craft of consider- 
able magnitude. If a steamer of 800 tons is a very 
large one for her to produce, and is only produced 
occasionally, she constructs every season wooden 
barges with the enormous cargo capacity of 8000 
tons for service on the Volga. Barges for canal 
purposes, as small as those used in this country, are 
scarcely ever seen in Russia. The average Russian 
barge conveys as much cargo as the average English 
coasting cargo ship. Plying regularly on the River 
Volga, season after season, are permanent 
barges of 1000 tons cargo capacity apiece, making 
a united cargo capacity of three million tons. These 
are very strongly built, almost clumsily so, but 
answer the purpose for which they are intended— 
to carry cargoes to the Great Fair at Nijni Noy- 
gorod, and convey others back again to the varicus 
navigable branches of the River Volga. In excess 
of these, 200 barges are built on the Kama and 
Volga every year, intended only to carry goods to 
the destination and then be broken up, ranging in 
cargo capacity from 5000 to 8000 tons. Occasion- 
ally even es of 10,000 tons cargo capacity are 
seen at the Great Fair. Such mammoth vessels 


. | are built in the autumn and winter, and float with 


the spring floods down rivers, unaavigable in 
summer, to the Volga, where they are taken in 
tow by steamers and conveyed to Nijai Novgorod. 
Their length—300 ft. or 400 ft.—unfitting them for 
traversing the canal system between the Volga 
and St. Petersburg, the locks accommodating only 
vessels 147 ft. long—1000 smaller barges of 200 or 
300 tons capacity are constructed specially for this 
purpose, being used afterwards at St. Petersburg 


885. | and other towns for firewood, &. On the Volga 


also the barge builders turn out 4000 ferry barges, 
fishing boats, and small craft of various kinds every 
year. Formerly a large number of three-masted 
wooden vessels for the Caspian used to be built 
annually, but the rapid extension of the steamer 
service there has checked this branch of the in- 
dustry. While in this country canals have long 
been under a cloud, in Russia the construction of 
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railways has very little affected their traffic, and 
they are undergoing constant development. 


A Morat For Enciish MANUFACTURERS. 

Quite a wail is going up from the manufacturing 
districts of Russian Poland, where Germans are 
either selling their factories or accepting the alter- 
native of becoming Russian subjects, and crowds 
of German workmen, refusing to denationalise them- 
selves, are returning to the Fatherland. Several 
times lately we have called attention to the re- 

ressive measures of the Russian Government ; 

ut it is only now that events have pointed with 
unswerving eprites to the moral English capitalists 
ought to derive from the whole transaction, Years 
ago, when Russia established the basis of her 
present formidable tariff, and English manufac- 
turers found themselves suddenly expelled the 
Russian market because they could not compete 
with the new duties, more than one English 
politician took them to task because they did not 
do what the ‘‘more enterprising” Germans were 
doing, follow the customers across the tariff boun- 
dary and establish factories in Russia itself. The 
doctrine laid down at the time by these dogmatic 
political economists was this—English manufac- 
turers must adapt themselves to circumstances ; if 
they cannot fight against a foreign country at home 
they must exile themselves and their capital, and 
settle down in the foreign country itself. What the 
workmen were to do was left undetermined. The ad- 
vice given was not followed by English manufac- 
turers, and at the outside not more than half a 
dozen pursued their waning trade to Russia. Quite 
the reverse was the case with the Germans, who 
literally crossed the Polish frontier by swarms ; 
settling down along the Vistula, where they es- 
tablished hundreds of factories, purchased many 
hundred miles of estates, and introduced colonies 
of peasants from the Fatherland. All this is now 
being toppled over by Russia as ruthlessly as a 
child sweeps across the table a house of cards. 
Russia gave no mercy to foreign trade outside her 
tariff, and she means to be equally unsparing to 
foreign trade inside it. While the Germans are 
groaning at her contempt for their interests, Eng- 
lish manufacturers must feel a certain amount of 
grim satisfaction that, after all, they refused to be 
lured to their fate years ago by those who lectured 
them from the platform of political economy. The 
moral is obvious, so long as our colonies provide an 
enormous field for secure activity English manu- 
facturers will have only themselves to blame if they 
betake themselves and their capital to the despotic, 
heavily-taxed military states of Europe ; above all, 
of course, to Russia, 


How Lone must BurmaH Warr ? 

_ It is discouraging to note the extreme apathy 
displayed by the mercantile and manufacturing 
community in regard to Upper Burmah. The 
country is now to all intents and purposes in a 
settled condition; at any rate, along the River 
Irrawadi, and the principal highways of communi- 
cation, and as regards the more savage districts no 
need exists for the trader to push his way into them 
just at present. Given security along the Irrawadi, 
from Bhamo to the sea, and a wide sphere is laid 
open to British enterprise in the form of the con- 
struction of railways, the development of coal, iron, 
petroleum, and other resources, and the establish- 
ment of new markets on the verge of the populous 
Chinese empire. Regrettably, although the re- 
sources of the country are attested by witnesses of 
unimpeachable veracity, we cannot detect a single 
sign of British enterprise in this new addition to 
the empire. Under Government auspices the 
Rangoon line is being pushed on to Mandalay, but 
this 1s a mere fragment of the trunk system, planned 
by capable engineers and expounded ad nauseum to 
British chambers of commerce, for establishing 
railway communication between Burmah and India 
on the one hand and China and iam on the other. 
Surely a public which is getting sick of gold mines 
and moribund businesses, could be very readily 
persuaded to invest in some of these railway schemes, 
if properly put before them. The value of such 
sulléttoldings would be threefold. They would 
improve the iron trade at home, open up the rich 
interior of Burmah, and provide fresh outlets for 
British manufactures generally. The petroleum 
fields again, which have been declared to be as 
valuable as those of Russia and America—why is 
nothing being done to replace the primitive native 
method of scooping the surface for oil by the scien- 
tific methods of engineers? In this case the wells 





lie close to the river, in a thoroughly settled district, 
and operations for exploiting the district, could be 
carried on, so to say, under the very nose of the 
British soldier. It is deplorable that nothing should 
be done to develop this oil region, in spite of the 
enormous commercial benefits both Russia and 
America have derived, and are deriving from, the 
extraction of petroleum. Other things may con- 
tribute to the present depression of trade, but 
certainly one of the principal causes is the amazing 
apathy and want of enterprise of the British com- 
mercial community. No amount of technical 
education can ever atone for negligence in opening 
up new outlets for trade, 


Dr. Gustar DE Lavat’s New SusMaRINE Boar. 

Dr. de Laval’s new and much talked of sub- 
marine boat was recently put in the water at 
Stockholm. The inventor appears to have been 
correct in all his calculations, although the time 
which has elapsed since the launching of this 
new and peculiar. craft hardly justifies any very 
decisive conclusions. A few remarks about the 
new vessel may in any case not be without interest 
to the readers of ENcGingzERING. The boat com- 
bines many features of a submarine vessel with 
those of an ordinary boat, consisting as it does of 
two boats, of which one (the larger) is entirely 
submerged in the water, while the other (the 
smaller) is entirely above water. The two boats 
are connected with each other by pillars, and aft 
there are means of communication between them. 
In the lower boat there is a double-acting con- 
densing engine on Woolff’s system, with the 
crankshaft above the cylinders. The engine has a 
power of about 250 indicated horse-power ; it was 
made at the works of Sédra Varfvet, and is of 
exceptionally good workmanship. In front of the 
boiler on the starboard side is a comparatively 
large space, the result of the lengthening of 
the boat by about 11 ft. last autumn. Besides 
several appliances and pipes, there are, in this 
compartment, two good-sized cisterns for naphtha, 
which is used for fuel. In front of this compart- 
ment and round the whole circumference of the 
boat runs an angular water-tight frame. When the 
boat is lying still this frame is filled with water, 
but as soon as it is in motion the water is driven 
out and the frame is filled with air. This air is 
forced out underneath the water while the boat is 
in motion, producing what has been called air 
lubrication, which acts upon the aft part of the 
vessel. Forward of the frame is another com- 
partment, where the large injectors are placed 
that are used for the air lubrication at the stern. 
The appliances for maintaining the level and 
balance of the boat are also located here. Behind 
the boiler we find the injector or pulsometer, which 
supplies the furnaces with naphtha, while everything 
connected with the regulating of the engine is 
placed on the deck of the upper boat, so that no 
one needs be on board the lower boat when it is in 
motion. The water level and firing of the boiler, 
the regulating, starting, and stopping of the engine, 
are all done from the upper deck. To the aft of 
the funnel are the appliances for regulating the 
supply of naphtha, and the safety valve, which is of 
a novel and simple but very ingenious construction. 
Forward of the funnel is the steering gear, and 
right in the stern the steering wheel for the ‘‘ level 
rudders.” The lowest boat is rather more than 
60ft. long and 9ft. broad, tapering very much 
towards the stern. The upper boat has the ap- 
pearance of an ordinary steam launch, and is both 
narrower and shorter than the other. We hope 
shortly to supplement these fragmentary notes with 
more exhaustive details, both as regards the con- 
struction and the working of this singular vessel. 


THE CELLERIER-PaRKEs PHOTOGRAPHIC PRocEss. 

The brief interest that was raised some short time 
since, by the announcement—founded on misappre- 
hension—that a process had been invented of secur- 
ing natural colours by photography, has died away, 
and the real foundation upon which so fanciful a 
claim was reared, appears to have sunk out of sight, 
and to be replaced by the very practical Cellerier- 


Parkes process, which has already established its, 


claim to be regarded as a highly ingenious and suc- 
cessful application of some of the later developments 
of photography. It is based upon the carbon process, 


which, though old of itself, has been lately perfected | 5 


so far that permanent sun pictures can be produced 
with rapidity and certainty. Told very briefly, the 
carbon process consists in the exposure behind a 
negative, of a sensitised gelatine film containing 





finely-divided carbon, or other suitable pigment, 
and mounted on paper from which it can be subse- 
quently stripped on immersion in warm water. The 
bichromate of potash or other sensitising medium, 
renders the gelatine more or less insoluble according 
to the energy cf the, light falling upon it, and which 
isof courseregulated by the negative. After exposure 
the film is laid upon glass, and is placed in warm 
water, when the paper backing comes away, the 
superfluous and soluble gelatine is washed out, and 
the definite picture with all its light and shades de- 
termined by the thickness of the pigmented gelatine 
film, is left behind. When dry this film is so thin 
that irregularities on its surface are inappreciable. 
The film is afterwards stripped from the glass and 
mounted on a suitable permanent support of paper. 
So far this is an old and well-known process, and the 
Cellerier-Parkes development commences with the 
treatment of the permanent paper support, which 
previous to being attached to the picture is held 
in contact with it temporarily, while it is still 
attached to the glass. The operator, for whom 
great skill is not necessary, is able to see the picture 
through the paper by transmitted light, and covers 
it with flat washes of suitable colours, but of a 
stronger tone than would be desirable for the 
finished work. This paper is then detached, the 
carbon film is stripped from the glass, and the face 
which was in contact with the latter, is carefully 
laid to register with the coloured washes on the 
paper. The film and paper are then brought into in- 
timate contact, subjected to a steaming process, and 
by this means they are thoroughly cemented. The 
colours laid on the permanent support are then seen 
through the carbon film, much softened and sub- 
dued, all the lights and shadows being produced by 
the pigmented carbon. The art of producing 
coloured photographs can scarcely be carried much 
further than by the very simple means of which we 
have indicated the outlines, and which are equally 
adapted for landscape work and for portraits, as a 
visit to the Cellerier-Parkes studios in Pall Mall 
or the Poultry will show. The process appears in 
fact to be another step in popular art education 
which has made such prodigious strides of late 
years, 





MISCELLANEA. 


Boru German and Spanish translations are being made 
of Professor Ayrton’s ‘* Practical Electricity.” 


A technical school to cost 47,000J. in equipment and 
endowment, is to be established at Preston. 


It is said that the French Government are intending to 
adopt a nickel coinage. 


The Turkish torpedo flotilla has been ordered to the 
Dardanelles. An English trained officer, Hakki Pasha, 
has been appointed to the command. 


Of the 4,000,000/7. ordinary shares of the Manchester 
Ship Canal, it is stated that 3,000,000/. worth has already 
been taken up. 


The Master Car-Builders’ Committee on Automatic 
Conaome recommend the adoption of the Janney as the 
standard. 


On the new Metropolitan Railway for Paris “ bull- 
headed” rails are to be’ used, and the sleepers will, in all 
probability, be of steel. 


The foundations of the Jubilee bridge over the Hooghly, 
which was only opened last March, are already showin 
signs of failure, but it is anticipated that the defect wil 
be easily remedied. 


It is expected that the Indian Government will shortly 
commence the construction of the line between Peshawur 
and Jamrud, on the Afghan frontier, the survey of which 
is now in progress. 

It is stated that the Eastern Telegraph Company’s new 
cable from Land’s End to Gibraltar and Malta is in so 
forward a state that it will be ready for work within the 
next two months, 


The Indian authorities intend to make a trial of the 
Abt rack rail on their linethrough the Bolan Pass, ten 
miles of line, and two locomotives having already been 
sent out. 


After experimenting on both the Lee-Burton and im- 
— Lee magazine rifles, the Indian military authorities 
ave decided to adopt neither, both being considered too 
heavy. Experiments on a rifle of smaller calibre have, 
however, been more satisfactory. 


Chief engineers Hugh Burstow and Charles Francis 
Hulford have been promoted to the rank of staff engi- 
neers of Her Majesty’s fleet. Chief Engineer John Kimber 
and Engineer Benjamin Taylor have been placed on the 
retired list of their respective ranks. 

Only one firm, the Midvale Steel Company, tendered 
or the ten sets of 6in. gun forgings, required by the 
United States Navy department, the price being 53,385 
dols. for the forgings alone, or 59,969 dols. if required to 
be rough-bored and turned. 


The electric light companies in America are proposing 
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to manufacture their own carbons on the mutual system, 
and a committee of five has been appointed to settle the 
details of the scheme, of which the capital stock was 
placed at 150,000 dols. 


In building some piers for a: bridge on the Northern 
Pacific Railway, the Portland cement mortar used froze 
before setting, but on the arrival of warmer weather an 
examination showed that it had sustained no injury from 
its rather trying experience. 


Two of our naval implements of self-destruction, the 
Ajax and the Devastation, came into collision with each 
other last Tuesday ; fortunately no one was injured, but 
the Devastation is reported as seriously damaged, the 
Ajax suffering but slightly. Both ships had collision mats 
down on reaching Spithead. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended July 10, 
amounted, on 15,4394 miles, to 1,229,867/., and for the 
corresponding period of 1886, on 15,3135 miles, to 
1,232,386/., an increase of 126 miles, or 0.8 per cent., 
and a decrease of 2519/., or 0.2 per cent. 


Another link in the direct lina of communication 
between Calais and Constantinople has been completed 
by the opening of the line between Insk and Pirot, in 
Servia; the only break in the chain now remaining is 
i 93 miles in length, between Pirot and Constanti- 
nople. 


The two new wood-sheathed protected cruisers, Magi- 
cienne and Marathon, are to be built for the Admiralty 
by the Fairfield Shipbuilding Company, Govan. The 
vessels are to be 265 ft. in length by 42 ft. beam and 19 ft. 
draught, the tonnage being 2950 tuns, the estimated 
speed 18 knots. 


The Union Iron Works of San Francisco, which is at 
present building the United States cruiser Charleston, 

as so improved its shipbuilding appliances, that its offi- 
cials, in tendering for the new work sanctioned by Con- 
gress, hope to successfully compete with the firms on the 
eastern coast. 


To sharpen razors place them in water to which has 
been added one-twentieth of its weight of hydrochloric 
acid, remove after half an hour, wipe, and rub on a hone. 
The acid acts like a whetstone and corrodes the whole 
surface uniformly. The process never injures good razors, 
and often improves bad ones, 


Some experiments made by the Cleveland Rolling Mill 
Company, on an alloy of steel with 0.1 per cent. of alu- 
minium, have given some remarkable results. The cast- 
ings showed not only great soundness but an increase in 
tensile strength, whilst at the same time they had the 
important property of making a perfect weld with wrought 
iron. 


The bursting of a flywheel seems a rather more common 
event in Germany than here, thirty-eight cases having 
occurred during the last twenty years. On this account 
considerable attention has been paid there to the subject, 
and amongst other things the use-of cast-iron arms for 
built-up wheels, and of dovetail connections of these to 
the rim have been disapproved. 


The existence of an apparent alteration in the diameter 
of the sun has been known for some time, but from a 
careful comparison of large numbers of observations, 
taken at different times and places, Professor Amver 
concludes that this variation has no physical reality, but 
is due to the effect of changes of temperature on the in- 
struments. 


Mr. Thomas Hudson Beare, B.Sc., A.M.I.C.E., for 
some years past one of the principal demonstrators in the 
Engineering Laboratory of University College, London, 
has just been appointed to the professorship of Mechanics 
and Engineering in the Heriot-Watt College, Edinburgh. 
Mr. Beare came over to this country in 1880, as the holder 
of the South Australian Scholarship, which he had gained 
in Adelaide. 


From his exhaustive experiments on the strength of 
wood from conifers, Professor Bauschinger concludes that 
the maximum crushing resistance is attained by this 
variety of timber in one year after felling. It further 
appears that the amount of moisture contained in the 
wood has a marked influence on both its density and 
crushing strength, which qualities, according to the pro- 
fessor, form the best basis for estimating the value of the 
timber. 


Very high temperatures have been experienced in the 
United States during the past week, the shade tempera- 
tures in various towns being as follows: Washington, 
102 deg., occasioning 6 deaths ; Richmond, 106 deg., with 
12 deaths ; Louisville, 100 deg., with 4 deaths ; Pittsburg, 
95 deg., with 23 deaths; and Philadelphia, 94 deg., and 
42 deaths. It is interesting to note that there is no 
apparent relation between the temperatures reached and 
the mortality. 


Lord Salisbury has been informed by the French am- 
bassador that in the event of the Government of the 
Queen being unable to afford official patticipation in the 
forthcoming exhibition at Paris, the French Government 
would receive with satisfaction the assurance of their un- 
official support in giving all publicity to the documents 
relating to the exhibition, and in guaranteeing to British 
subjects all necessary facilities in regard to carriage and 
customs duties. * 


A Parliamentary paper has been issued in which the 
principal particulars of the Benbow, Impérieuse, and 
Collingwood, as originally designed, are compared with 
the corresponding particulars of the finished vessels, 
accompanied with explanation of the various changes that 
have been made, .Amongst other points, both the esti- 





mated and actual cost of the Impérieuse is given, from 
which it appears that the original estimate was exceeded 
by upwards of 91,0007. 


A method of casting iron and other metals on lace, em- 
broidery, ferns, or other similar material was descri 
in a paper by Mr. A. E, Outerbridge, recently read before 
the Franklin Institute. The process consists in car- 
bonising the materials named at a high bag rear | 
which renders them but slowly combustible. On using 
these as moulds, the great affinity of iron for carbon 
causes the former to closely embrace each separate fibre, 
and a marvellously sharp and accurate impression results. 


The Pennsylvania Railroad Company have been ex- 
pee on the use of petroleum as a fuel for their 
ocomotives with complete success so far as steam-making 
goes, but unless the refined oil can be obtained at a price 
per ton of not more than twice that of coal its use will, it 
appears, be uneconomical. It is, however, possible that the 
use of oil may occasion economy in an indirect way, as 
the labour of stoking is practically done away with, and 
the supply of oil can be adjusted almost exactly to the 
work done by the engine. 


It is intended to push the additions to the Mexican 
Central Railroad to an early conclusion. There are two 
of these projected, one running from Tampico, on the 
Gulf of Mexico, and the other to San Blas, on the Pacific 
Coast. On the former 122 miles in all are now completed, 
and thirty-seven more graded, about 305 miles more being 

et to be laid. On the line to San Blas five miles of track 

ave been laid and fifteen more graded, and it is hoped to 
complete the division between Irapuato and Guadalajura, 
161 miles long, within the next twelve months. 


On the invitation of Mr. Alderman Bailey a visit was 
paid to the Royal Manchester Jubilee Exhibition by 
members of the local Association of Engineers. The 
guests, 150 in number, were received in the ** Ancoats Old 
Hall,” by Mr. and Mrs. Bailey, and were afterwards en- 
tertained in the Palm House dining-room. In the oourse 
of some remarks, Alderman Bailey congratulated the as- 
sociation on the success of the Exhibition and pointed out 
that no inconsiderable portion of the great progress made 
during Her Majesty’s reign was due to the engineering 
profession. 


A rule, proposed by the Master Mechanics’ Association 
of America, for proportioning locomotive cylinders, is: 
BE ROS Ome 


D=diameter over tyres when half worn. 
d =diameter of cylinder. ; 
S =stroke of piston. 
P=boiler pressure. 
W=weight on driving wheels. 
C=} for passenger engines, 





1 ; ° 
is for freight engines. 


=~ iG for switching engines, 


The Brake Committee of the Master Car-Builders’ Asso- | 1200 


ciation have obtained some interesting results. Amongst 
other points, careless hanging of the brake shoes was 
shown to very materially increase the tractive power re- 
quired. Cars that had been running some time had a 
resistance smaller than that of new ones. The resistance 
appeared to be nearly independent of the speed between 
the limits, of from twelve to twenty-five miles per hour, 
embraced by the trials. The following figures represent 
the frictional resistance of long trains running under good 
conditions : 


Frictional Rresistance 
per Ton. 
New Cars. Old Cars. 
lb. lb. 
On tangent ... SF ry 8.96 6.72 
On curve (29 chains radius) 11.75 9.30 


The question of the acquisition by the State of the| 7 


Swiss railways has again been brought to the front in the 
case of the North-Eastern Railway of Switzerland. By 
Swiss law a concession from the State is required before 
building or working a railway in Switzerland, and all 
these concessions expire after a term of years, when the 
Government have the power of buying up the line fora 
sum equal to twenty times the net annual profits, calcu- 
lated on an average of the ten preceding years. The 
Federal Government can, however, buy up a line even 
before the expiration of its concession, but in this case 
the amount to be paid is somewhat greater, being from 
224 to 25 times the average annual profits. The conces- 
sions of about 840 miles of line expired in 1883, but the 
defective accounts of the companies concerned did not 
afford a basis for action, and a proposal to uire at the 
least the Central Railway did not obtain a majority. 








FOREIGN AND COLONIAL NOTES. 

The German Mercantile Marine.—The mercantile navy 
of Germany comprised 4135 vessels at the close of 1885, 
their aggregate burthen being 1,282,449 tons. The pro- 
portion of steamers to sailing vessels is continually in- 
creasing. 

New Zealand Defences. —Considerable progress has 
been made with the defences of Dunedin. A central 
battery, which has been built on the sandhills, a little 
to the south of the Grand Pacific Hotel, is nearly com- 
pleted. The foundation consists of blue-gum planking, 
on which are laid transversely 40 lb. rails 12 in. apart. 
On this there is a bed of concrete, and that forms the 
groundwork of the fortification. The gun-pits are com- 
pleted with the exception of the pivots, and the connecting 





gallery is built and covered in, Guns of somewhat smaller 
calibre but yw effective power than those at Lawyer's 
Head and St. Clair will be mounted in this per the 
guns being 6 in. breechloaders, with iron shields. A 
magazine and barracks are to be built, and the founda- 
tions for these structures have been laid. The palisading 
round the fort is finished, and so are the slopes, so that 
altogether a large amount of work has been done. Bat- 
teries at Lawyer’s Head and St. Clair are not yet finished, 
as another 8-ton gun has to be placed in position at each 
fort. Both guns will be breechloaders. 


Temporary Bridges.—The French Congo is cut up b 
almost innumerable streams. When De Brazzagoes bac 
there he will take with him two portable bridges, These 
bridges are each 30 metres, or about 100 ft. in length. It 
is asserted that soldiers, sailors, or natives will be able to 
put up one of them complete in three-quarters of an hour, 
and that men, mules, and heavily laden wagons can then 
safely cross. They are divisible into small pieces, and 
can can then be transported on the backs of native 
porters. 

Coal in New South Wales.—The Heaton Colliery Com- 
pany, at Bullock Island, near Newcastle, has struck a 
seam of coal 21 ft. 9 in. thick, at a depth of 179 ft., and 
expects to open it out in about three months. The mine 
a afford employment to 1000 men when in full working 
order. 


A Texas Artesian Well.—An artesian well is being bored 
at Galveston, Texas. The city stands on a narrow sand- 

it, which fences off Galveston Bay from the Gulf of 

exico, and is surrounded by water, being at different 
places from two to forty miles from the mainland. It is 
therefore a peculiar place for an artesian well. So far a 
depth of 658 ft. has been reached. The following is the 
stratification passed through: Quicksand, 32 ft.; blue 
clay, 17 ft. ; coarse sand, 26 ft. ; white clay, 107 ft. ; sea 
mud, 57 ft.; olive clay, 116 ft.; sea mud, 130 ft. ; blue 
clay, 26 ft. ; sea mud, 11 ft. ; blue clay, 147 ft. ; total, 
658 ft. Atadepth of 500 ft. several palmetto logs were 
passed through. At present a9 in. tube is being sunk. 


Victorian Railways.—The ceremony of opening the 
section of a through railway from Melbourne to Ballarat. 
extending from Parwan to hus Marsh, was perform 
hartge’ Ba by his Excellency the Governor of Vic- 
toria. e Werribee viaduct on the new section is a work 
of some importance. 


American Ordnance.—The officers of the United States 
Ordnance Corps have been gratified with the performance 
of a new 8-inch steel rifle, which has been tested at Sandy 
Hook. This gun was built by the West Point Foundry, 
of English and domestic steel. With a shot weighing 
289 lb., and a — of 110 lb. of American brown 
powder, the initial velocity of the projectile was 1875 ft. 


Borings in Missouri.—A contract to bore for coal and 
in Randolph Bottoms, near Kansas City, Missouri, 

as been cl by the Randolph Coal, Gas, and Manu- 
facturing Company with the Diamond Prospecting 
a of Chicago. The holes will be sunk at least 


Victorian Irrigation.—Mr. Langdon, a member of the 
Legislative Assembly of Victoria, has entered a protest 
against a proposed alienation of territory under a provi- 
sional agreement with Messrs. Chaffey Brothers, on the 
a that such action is contrary to the spirit of recent 
egislation and opposed to the wishes of the Victorian 
people. The Victorian Government will, however, pay 
no attention to this protest, and the agreement is to be 
ratified without delay. A question has arisen as to the 
right of Victoria to grant Messrs. Chaffey Brothers per- 
mission to utilise the waters of the Murray for irrigation 
po , pending an agreement between New South 

ales, South Australia, and Victoria. No serious diffi- 
culty is anticipated. 

Australian Intercolonial Defence.—Acting on a recom- 
mendation of the Secretary of State for the Colonies, the 
mperial Government will probably appoint a defence 
committee to join with similar committees in Victoria and 
New South Wales in perfecting defence arrangements. 
The Imperial Government has received communications 
on the subject from the other colonies, and will obtain 
reports on the matter from Brigadier-General Owen, 
R.A., and others, 


South Australian Railway Signals.—The South Austra- 
lian Government has accepted the tender of Messrs. J. 
Martin and Co,, of Gawler, for signal fittings and points 
and signal connections on theSouth Australian railways, 
the amount — 37951. 188. ld. There were seven 
tenders, the highest being 8023/. 11s., and the next 
lowest to Messrs. Martin and Co.’s, 5025/. 6s. 6d. 


Bridge Work in South Australia.—The iron workers and 
other trades in Adelaide are indignant with the South 
Australian Government for having acce an English 
tender for bridge work for 11,9007. The Colonial Govern- 
ment asserts that the lowest local tender was 40 per cent. 
above the accepted tender, but this is disputed. 


_ The Yarra.—The Melbourne Water Power and Irriga- 

tion Company (Limited) has been proposed for the pur- 
pose of utilising a portion of the waters of the Yarra for 
motive power and irrigation p s. Ata recent meet- 
ing on the subject an interesting speech was made by 
Professor Kernot upon the engineering aspect of the 
question. There is no doubt whatever, the professor 
believes, as to the immense power in the Yarra, which 
might be utilised for motive Parpoer, The meeting 
appointed a committee, consisting largely of experts, to 
make further inquiries into the cost of bringing the water 
power to Melbourne, and also as to the demand which the 
power is likely to meet with. 
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LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Furdio was launched July 7 on the Mersey, 
from Messrs. J. F. ger bet and Co,’s shipbuilding 
and engineering works at Seacombe, Liverpool. This 
vessel ~ been built for towing and general pas- 
senger trade at Lisbon, and is built of steel through- 


out, Length 70 ft., breadth (moulded) 12 ft., depth| P, 


(moulded) 7 ft. The engines are of the inverted com- 
pound type, having cylinders 12 in. and 24 in, in dia- 
meter by 18 in. stroke. The trial trip took place off 
the Mersey, July 13, the Furio showing herself capable 
of a speed of eleven knots, and she sailed the following 
day for Lisbon, carrying on board 16 tons of coal, suffi- 
cient for the run out, on a mean draught of 5 ft. This is the 
eleventh vessel launched this year by Messrs. J. F. Wad 
dington and Co, 





On Tuesday, the 12th July, the screw tug steamer 
General Tagos, lately built by the Abercorn Shipbuilding 
Company, Paisley, and engined by Messrs. Hanna, 
Donald, and Wilson, of the same town, had her trial trip 
on the Firth of Clyde. She was built to the order of 
Messrs. M‘Adam and Evans, of Rio Grande do Sul, 
Brazil, and measures 80 ft. by 18 ft. 6in. by 9ft. 6in. On 
trial she attained a general speed of 12 statute miles per 
hour. 





On the same day the large steel paddle steamer 
Empress, built to the order of the London, Chatham, and 
Dover Railway Company, for their service in the English 
Channel, by the Fairfield Shipbuilding and Engineering 
Company, Limited, was run over the meas mile at 
Skelmorlie, on the Firth of Clyde. Notwithstanding the 
high head wind that was blowing and the heavy sea that 
was running at the time, the vessel attained a speed of 21.3 
knots per hour, The vessel measures 325 ft. by 34 ft. 9 in. 
by 22 ft. toupper deck, and is divided into eight water- 
tight compartments. She has a gross register of 1200 
tons, and is similar in design to the Victoria, which was 
built in the same yard last year. There is a rudder at 
each end to facilitate the movements of the vessel in 
entering and leaving harbours. The vessel is supplied 
with a set of compound diagonal direct-acting engines 
and the boilers, which are constructed of steel, are adap’ 
for a working pressure of 1101b. per square inch. She 
is fitted with an electric light installation, and is other- 
wise most completely equipped. 





The trial trip of the new steel screw steamer Oronsay 
took place on the Clyde on Wednesday, the 13th inst. 
She was built by Messrs. Chas. Connell and Co., White- 
inch, for Messrs. James Gardiner and Co., Glasgow, and 
measures 282ft. by 37 ft. by 20ft. 6in. Her engines 
which are of the triple-expansion type, were constructed 
by Messrs. John and James Thomson, Glasgow. They 
are fitted with Weir's feed-water heaters and pumps, and 
with all the most recent improvements. e vessel, on 
trial, attained an average speed of 10} knots per hour, 
which was regarded as highly satisfactory. 





On the following day a most successful trial trip was 
made on the Clyde by the new steel screw steamer Vic- 
toria, the largest and latest addition made to the great 
fleet of the Peninsular and Oriental Steam Navigation 
Company. A vessel of 6267 tons gross register, she has 
a carrying capacity of 1200 tons more than the Carthage 
and the Rome, which have hitherto been the largest of 
the company’s fleet. She measures 465 ft. 9in. (on load 
water-line) by 52 ft. by 37 ft., and is fitted with triple-ex- 
pansion engines of 7000 horse-power indicated, the 
cylinders being 40in., 60in,, and 100in, in diameter re- 
spectively, and the length of piston stroke being 6 ft. 
She has accommodation for 154 first-class saloon pas- 
sengers, 156 second-class, and 460 third-class passengers, 
All the fittings, mechanical appliances, and equipment 
generally are in keeping with the magnificent character 
of the steamer. On her trial over the measured mile at 
Skelmorlie the Victoria attained a speed of 17.4 knots per 
hour. This vessel makes up a total of about 100, 
tons of new shipping built by Messrs, Caird and Co. 
during the past fifteen years for the Peninsular and 
Oriental Company. 











Frinspury TecunicAL CoLtece ConvERSAZIONE.—-The 
above college was thrown open to visitors on occasion 
of the students’ annual conversazione, on Friday, the 15th 
inst. In the various laboratories exhibits from fifty or 
more scientific firms were tastefully arranged ; iott 
Brothers alone sending over 5001. worth of apparatus, The 
workshops, which are fitted in the basement, are two 
in number. The pattern shop contains power and foot 
lathes, a circular saw, and patterns made by the students. 
The fitting shop has back geared screw cu‘ting, and plain 
power lathes, foot lathe, Pp lar drill, shaping and planing 
machines. These, together with the eight machines in 
the dynamo room, are driven by a60 horse-power engine. 
Concerts and lectures were given, both attractin lage 
and appreciative audiences. e latter were on * Shu 
Bells,” by Professor Ayrton, F.R.S., and on ‘ Spectrum 
Analysis,” by Professor Meldola, F.R.S., FTO. Mr, 
Sumpner, B.Sc., a former Finsbury student, gave a de- 
monstration on the use of the secohmmeter, which, as 
most of our readers know, was worked out for Professors 
Ayrton and Perry by him. At Finsbury we have a 
thoroughly efficient training college for mechanical and 
electrical engineers and chemists, and one that should 
enable a } number of students to rival the foreigner’s 
superiority in the matter of technical education. 





DIVING APPARATUS. 

Tue diver’s occupation is full of discomfort and peril. 
It is carried on amid cold and obscurity, and under the 
oppression of a dense atmosphere, to say nothing of 
the dangers arising from falling material and burst air 
ipes. Many of those inconveniences are unavoid- 
able, but the introduction of the incandescent electric 
lamp has offered a means of providing the diver with 
a better illumination than he hitherto had, without 
any great additional complication to his dress. By 
means of small lantern screwed to the upper sight-hole 
of the helmet, as shown iu the accompanying illustra- 
tion, a 50-candle incandescent lamp can be carried in 


-|a@ way which leaves the hands of the diver perfectly 


free, and at the same time insures that the rays of light 
shall always follow the direction of his glances and fall 
upon his work. A powerful reflector concentrates the 
beam. Of course the use of lamps under water is not 
new, and for many jobs the old stationary lamp, sup- 
plied with air by a special tube, will still prove the 
most convenient. In another way electricity has also 
added‘ to the security of the diver by putting him into 
speaking communication with the surface and super- 
seding the old and cumbrous method of signalling by a 
rope. A telephone fixed to the inside of the helmet 





carries his voice to his assistant, and vice versd, and in 
this way enables those above to take instant steps for 
the diver’s assistance if he is threatened with danger. 
In some cases a speaking tube is substituted for the 
telephone, as being simpler to keep in order, although 
not so light and convenient. 

The main feature involved in the diver’s helmet, 
viz., the supply of air from a distant source, has been 
worked out in another way for the use of men in gas 
works and distilleries, and for fire brigades. The heavy 
gear is dispensed with, and in place of it there is used 
a mouthpiece and aneye-guard. In combination with 
the mouthpiece there is a valve and tube, the office of 
the valve being to direct the vitiated air from the 
user’s lungs outwards into the atmosphere, while it 
opens communication with the air-tube when he begins 
toinkale. No pump is used, the muscular power of 
the wearer being sufficient to draw air through the 
tube, the outer end of which is kept in a pure atmo- 
sphere. This appliance is extensively employed in 
entering the inlet tubes of gas-holders and scrubbers. 

The diver’s lamp illustrated above, together with 
many other interesting novelties in diving appliances, 
is to be seen at the Newcastle Exhibition on the stand 
of Mr. R. Applegarth, of No. 11, Queen Victoria- 
street, London, 








New Sourn Waxes Raitways.—Should the Colonial 
Parliament approve of the arrangement, the Government 
railways of New South Wales will be shortly 
under the control of a board consisting of three gentlemen 
invested with powers similar to those conferred upon a 
commission which now manages the Government railways 
of Victoria. The New South Wales Government pro- 
poses to advertise at an early date for a railway expert 
in England, who will be the chairman of the new board. 





Tuer Unitep States Navy.—Plans have been opened 
for an armoured cruiser and a powerful line-of-battle ship 
pro} to be added to the United States Navy under 
authority of an Act of Con of August 3, 1886. Ad- 
vertisements were published by the Navy Department in 
American and Euro newspapers, inviting plans for 
the vessels, and tenders were submitted by the following 
firmsand persons: England—the Thames IronShipbuilding 
Company, London ; the Barrow Shipbuilding 3 
Mr, Watt, of Birkenhead, France—M. Grandjean, 
marine engineer, St. Nazaire. New Zealand—Captain 
M. 8S. Clayton, Auckland. United States—Lieutenant 
W. J. Chambers, United States Navy ; Chief Constructor 
T. D. Wilson, United. States Navy; Constructor S. H, 
Pook, United States Navy; Mr. N. % Torns, New York 
and Mr, F. L. Norton, Washington. 
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THORNYCROFT’S WATER-TUBE BOILER. 

In our last issue we gave illustrations and a de- 
scription of the Spanish torpedo boat Ariete, built by 
Messrs. Thornycroft and Co., a vessel which, it will be 
remembered, achieved the unprecedented psa of 
26 knots on her trial trip. There is no doubt that this 
excessive speed was due in a large measure to the 
boiler with which this vessel was fitted, and when de- 
scribing the boat we promised to give, later, fuller 
particulars of the steam-generating apparatus. This 
promise we now fulfil, and on page 105 we publish views 
of Mr. Thornycroft’s new boiler. The illustrations in 

uestion are not taken from the actual boiler in the 
iete, but although differing somewhat in general 
arrangement, are similar in principle. 

Ever since the possibilities of what may be described 
as the pipe type of boiler were forcibly brought before 
the notice of English torpedo-boat builders by an 
American invention, Mr. Thornycroft has been more or 
less occupied in perfecting the design of a water tube 
steam generator. We have already illustrated and 
described an earlier arrangement which he produced, 
and which was placed in a small vessel, the Peace, 
built for missionary work in Africa.* The boilers of 
the Ariete are a further development of the same idea. 
As may be seen by reference to our double-page illus- 
tration of last week, they are two in number, being 
placed front to front, so that the stoking space, 
13 ft. 6in. long, is between them and common to both. 

Each boiler consists substantially of a horizontal drum 
or separator at the top, a large number of generating 
tubes, two horizontal cylinders placed in the wings 
of the furnace, from which the generating tubes 
spring, and two connecting pipes between the separator 
and wing cylinders. So long as there is any fire in 
the grate the water is constantly circulating through 
these parts, rising in the generating tubes and falling 
in the down-comer connecting tubes. 

Referring to our illustrations, Fig. 1 is a front eleva- 
tion of the boiler in position in the boat, Fig. 2 is a 
longitudinal sectional elevation, Fig. 3 is an elevation 
with the front removed, and Fig. 4 is a transverse 
section on the line A B. The feed water is first pumped 
into the separator or steam collector. This is the 
horizontal cylindrical vessel near the top of the boiler. 
From this lead the two down-comers, through which 
flows any water in the separator to the two win 
cylinders placed at the sides of the grate. It is as wel 
here to point out the chief difference in the boiler we 
are now illustrating and that placed in the Ariete. 
By reference to our illustrations of last week, it will 
be seen that the seperation and wing cylinders project 
at the front through the casing, and that the ‘‘ down- 
comers” are straight pipes placed at the front of the 
boiler in the stokehole space, being of course clothed 
to prevent excessive radiation. In the boiler we now 
illustrate the ‘‘down-comers” are curved pipes (see 
Fig. 2) contained within an extension of the casing at 
the back of the boiler. It is evident that the difference 
is merely one of pais te and does not affect the 
principle. The normal level of the water is about half- 
way up the separator, although, judging from what we 
saw on the trial trip of the Ariete, considerable lati- 
tude may be allowed in this respect. From the wing 
cylinders the water rises in the generating tubes to the 
separator, a greater or less proportion, according to the 
extentof the fireand volume of feed, becoming, in its pas- 
sage, converted into steam. In order that the separator 
ref properly perform its functions it is necessary that 
it should not be subject to the heat of the furnace, and 
this fact to a great extent governs the shape of the 
generating tubes. Figs. 3 and 4 show the course they 
take in their passage from the wing cylinders to the 
separator. The ter number are arranged as shown 
in continuous full lines in Fig. 4, those in full lines in 
Fig. 3, and in pertely dotted lines in Fig. 4, being only 
the two groups placed at each end, and which are bent 
differently to the rest for the purpose of protecting the 
ends of the casing, as will be explained later. It will 
be seen then that the generating tubes spring from 
the wing cylinders. From thence they curve inwards 
over the furnace until the inner row of tubes of each 
side touch each other. The tubes then bend back 
again and are curved round so that they ultimately 
enter the separator at the upper part. As all the tubes 
of the two inner rows touch each other, it will be evi- 
dent that they form a continuous arch over the furnace, 
and the separator being above this, it naturally is 
shielded from the direct radiant heat of fire. In order, 
however, more effectually to protect the separator, it 
has on its underside a baffle composed of asbestos. 

Having indicated the course of the water as it circu- 
lates in the boiler, it will be convenient to leave the 
subject for the present in order to describe the course 
of the furnace gases and the products of combustion. 
to go more fully 
into the arrangement of the generating tubes. As 
may be seen by Fig. 2, the axis of each lies, when 
viewed in longitudinal section, in a vertical plane ; 
that is to say, the pipes are only curved in cross- 
section. 


The generating tubes have to form a flue 





a} 





* See ENGINEERING, vol, xxxv., p, 463, 
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through which the products of combustion are con- 
veyed to the chimney. There are eight rows of holes 
drilled in each wing cylinder, and eight corresponding 
rows in each side of the separator. As the tubes, 
which are of weldless steel, are expanded into the 
wing cylinders and separator, it is evident that the 
holes into which the tubes are expanded cannet be 
touching each other; but it is necessary that the 
outer rows of tubes should touch so as to form the 
close walls necessary to constitute an approximately 
smoke-tight flue, the gases of course ascending in the 
space between these walls. In order to arrive at this 
end the holes are spaced in each row their own dia- 
meter apart, any two rows thus forming a zig-zag. 
The tubesof the two outer rows of each cylinder are bent 
a few inches above the spot from whence they spring, 
so that they travel side by side, each one touching its 
neighbour, until they reach within a few inches from 
the separator, where they have to be bent apart again 
in order to enter the zig-zag row of holes provided for 
them in the separator. We thus account for four of 
the eight rows of holes in both wing cylinder and 
separator. The other four rows have tubes expanded 
into them, but these tubes are not bent so as to 
be brought into contact, but follow the course of the 
flue, the gases Playing freely all round them. It will be 
evident that the number of these internal tybes is only 





Fig 2. 








ibility of their accommodation in 


limited by the 
entering the cylinders. They might be left out en- 
tirely without affecting the principle of the boiler, but 
in such acase the heating surface would naturally be 


very much curtailed. The tubes of the outer rows, 
which form the walls of the flue, not touching each 
other until within a few inches of the wing cylinders, 
there must of course bea triangular space left between 
each pair of adjacent tubes, and it is through these 
spaces that the gases pass into the tube-formed flue. 

he gases having ascended through the flue pass out 
through the corresponding spaces where the tubes 
enter the separator and from thence to the chimney. 
Such spaces as are not required for the passage of gases 
are stopped by fireclay or asbestos, and the outer 
casing, which forms a smoke jacket for the whole boiler, 
is protected by sheet asbestos, &c. The eight tubes at 
each end of the boiler are curved in such a manner as 
to shut in the front and back of the furnace, but the 
space that they cannot be made to cover is built up 
with firebrick. The wing cylinders are protected from 
the direct heat of the furnace by dwarf firebrick walls 
which form the side boundaries of the grate. 

In any arrangement of pipe boiler the first. point 
that any one who has had experience in such appa- 
ratus will look to, will be the provision made for circu- 
lation, for this is the rock on which most water-tube 
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boilers split, and is indeed the one great difficulty to be 
overcome in their construction. It is easy enough to 
generate steam by pumping water into a pipe (or series 
of pipes), and subjecting it to the heat of a furnace, 
In fact, the generation of steam in such a way is all 
too easy, for its formation may be so rapid in that 

rt of the pipe, which is hottest, as to drive all water 
hen it just as an explosion of gunpowder will drive 
a projectile from a cannon. This of course will re- 
present a violent priming of the boiler and the water 
will be forced into the separator generally provided 
for keeping the water from being carried into the 
steam pipe. When the water is thus driven out 
of the pipe, unless provision be made for supplying its 
place with fresh water, the steam in the pipe will 
rapidly become superheated, and if the fire is very 
fierce, the pipe will get overheated and monty burn 
away. The coil boiler invented by Mr. James Herres- 
hoff, an American, and introduced into this country 
a few years ago, is perfect in regard to circulation so 
long as the boiler is being drawn upon for steam. But 
it has the peculiarity of carrying no water level, and 
as soon as the stop valve is closed difficulties arise, in 
addition to which the quantity of water carried is so 
small that a trifling loss in working leads to superheat- 
ing and its consequent evils. Atany rate, the Herres- 
hoff boiler has been found in this country so difficult 
to manage, that its use has now, we believe, been 
abandoned, although it achieved a remarkable success 
in its earlier days. In America, however, we under- 
stand that a considerable number have been sold, 
but we have not yet heard, on reliable and inde- 
pendent authority, that a Herreshoff boiler has worked 
continuously for any length of time. Another pipe 
boiler that attracted a good deal of attention a short 
time ago was that introduced by Mr: Loftus Perkins. 
We refrain from commenting on this steam generator 
from fear of opening up the interminable controversy 
on “the Perkins system ;” happily at the present 
moment at rest. It would seem, however, from such 
evidence as has been made public, that Mr. Perkins 
overcomes the difficulty of excessive priming to which 
we have referred by throttling the steam between the 
boiler and the engine. 

The Thornycroft boiler, on the other hand, exists and 
flourishes on this priming, which is a necessity of its 
working. The more rapidly steam is generated in the 
tubes, and the more rapidly it drives the water before 
it into the separator, so much the more rapidly will the 
water flow down the ‘‘ down-comers” and rise again in 
the circulating tubes. It may be objected that the 
generation of steam will cause a downward pressure 
towards the wing cylinders as well as an — pres- 
sure towards the separator, in fact that the pressure 
will be balanced ; but there is the difference in specific 
gravities of the mixed water and steam in the generat- 
ing tubes and the solid water in the ‘‘down-comers,’ and 
this acts to promote energetic circulation, In any case, 
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however, the working of the boiler in practical use 
is what will determine its value. On the trial trip of 
the Ariete enough was demonstrated to prove that the 
design is possessed of high merit. During the six- 
knot run on the mile the steam gauges showed very 
small fluctuations ; a fact perhaps of less importance 
than the steadiness of the pressure when the boat was 
started after lying some time at Westminster. Again, 
when running lower down the river at moderate speed, 
a sudden and unexpected call was made for a much 
higher rate of steaming, and the fall of pressure 
was very slight, not sufficient to be of any con- 
siderable practical moment. On easing down after 
the runs on the knot the steam did not rise 
beyond a trifling extent, and although a relief valve 
is fitted between the boiler and condenser we believe 
it was not put into requisition. It would have 
been interesting to have stopped the boat suddenly 
when travelling at a fair speed, and to have started her 
again after an uncertain interval, but such experiments 
are not to be expected on an official trial trip, and we 
hope yet to have an opportunity of seeing manceuvres 
of this nature performed. 

The dryness of the steam delivered to the engines is 
a feature that requires consideration with boilers of 
this class, and in order to secure this end special pro- 
vision is made. In Fig, 2 may be seen a serrated 

late placed inside the separator. This is bent toa 
half-circle and lies just within the separator as shown 
in Fig. 4. Into the semi-annular space thus formed 
between the separator and this baffle plate the gene- 
rating tubes discharge their steam and water. The 
object of forming the edge of the baffle plate in the 
way shown is that the steam and water may be more 
effectually separated from each other. Fig. 5 shows 
the manner in which the notches are formed. A tri- 
angular piece is first taken out and the cutis continued 
as shown by the line. The edges of the notches are 
then bent so as tu project at right angles to the 
rest of the plate. The lines at which they are bent 
are shown in Fig. 5 by the dotted line. Figs. 6 and 7 
are side and transverse views of the edge of the plate. 
This particular form of baffle plate is the result of a 
large number of experiments, and is found in practice 
to auswer the purpose of separating the water from the 
steam very effectually. The water that is projected 
on to the plate rushes towards the notched edge until 
it meets the upturned part standing out to obstruct 
or deflect its course. It is then guided down to the 
lowest part or points of the serrations and falls to the 
bottom of the separator. On the other hand, the 
steam having less momentum than the water is more 
easily deflected from its course and round the 
small spaces at the Ne of the notches where there is 
no projecting guide plate, making the best of its way 
to the internal steam pipe which is placed immediately 
beneath the baffle plate, as shown in Figs, 2 and 4, 
and which is provided with saw cuts in the usual way. 

Taking the boiler as a whole there is no doubt but 
that Mr. Thornycroft has come nearer than has ever 
before been reached to solving a problem which has 
been the ideal of so many engineers and inventors 
during the last hundred years or so, as the records of 
the Patent Office will testify. The advantages claimed 
are those usually advanced in favour of the water tube 
system, but the inventor has wisely not made an effort 
to push these advantages to an absurd extent, and so 
introduce counteracting disadvantages. For instance, 
in the matter of raising steam quickly, we understand 
that fifteen minutes is the usual time occupied in the 
Ariete before pressure is shown on the gauge. With 
regard to lightness, there can be little doubt that there 
is in the Ariete a considerable saving over the loco 
motive boiler when the quantityof water contained is 
taken into consideration. Exactly what the saving 
may be we are unable to say, for the weights of boilers 
is not a subject on which builders are very communi- 
cative, but it was no inconsiderable factor in getting 
the 26 knots on the boat’s trial. The element of 
safety is also a feature that the inventor may fairly 
claim. There are three cylinders of sufficient size 
to cause considerable havoc should they explode, 
and two of these are partially subject to the 
heat of the furnace. Their diameter, however, is 
small enough (in the Ariete they are about 13 in.) 


to enable them to be made of ample strength, so that | _ ih 


danger from explosion is extremely remote, With 
regard to the space occupied, possibly) the locomotive 
boiler has a trifling advantage, although on this point 
we have no itive data ; but if edditional room is 
required, it is put to good use in giving a large space 
over the fire in which a more complete combustion of 
the gases may be effected, so leading to a higher 
economy of fuel and increased efficiency. A minor 
advantage, although one highly appreciated by those 
who attend trial trips of setgoks boats, is the absence 
of sparks and burning cinders that are apt to fly out of 
the funnels of such boats when running ats » much 
to the detriment of hats and coats, With regard to 
economy, we have, at present, no data to go upon. 
On the whole we think, from what we have seen, 
that from an engineering or constructive point of view 
Messrs. Thornycroft have only one thing to prove to 





establish the success of the invention, and that is 
durability. The boiler has not been long enough in 
use to give any practical data on this question, but 
there has been for the last fifteen months, a Thorny- 
croft boiler in a second-class torpedo boat belonging 
to the nord Navy. We learnon good authority that 
this boat has been run constantly during the time she 
has been commissioned with a view to test the general 
efficiency of her steam-generating apparatus, and the 
reports have been of a very satisfactory nature so far. 
In the course of their experiments, too, Messrs. Thorny- 
croft have endeavoured to obtain the results of a 
lengthened mony in a short space of time by sub- 
jecting the tubes to an excessively high temperature, 
and their observations have led them to have every 
confidence in their invention. Perhaps the latter fact 
is the best testimonial that can at present be advanced 
in favour of the invention, for the firm of Thornycroft 
has too high a character, and has far too much of the 
element of shrewdness in its composition to lightly pin 
its reputation to a possible failure, and with regard to 
this boiler Mr. Donaldson has ‘‘ burnt his boats.” 

The question of accessibility for repairs is one that 
will necessarily obtrude itself on one’s notice, and 
here we fear that there may be differences of opinion 
as to the Thornycroft boiler. It is claimed that 
the perfect circulation and great elasticity of the 
structure will render it so durable that repairs to the 
integral parts will be seldom required. Supposing a 
tube should give out itis possible to plug it from the 
inside, there being room to send a boy in the wing’ cy- 
linders or a man into the separator. This of course 
supposes an empty and cold boiler. For smaller gene- 
rators an apparatus has been designed to plug tubes 
without any one going in. Toreplace any of the inside 
tubes it would be necessary to cut out those standing 
in the way. 

Alogutiae, the introduction of the Thornycroft 
water-tube boiler constitutes an important step in the 
history of torpedo boat construction. During the past 
few years the principles on which the steam machinery 
of these boats is designed have been more or less 
adopted in larger war vessels, and progress in the same 
direction is still going on. It is, therefore, not by any 
means patoatccvar that if the Thornycroft boiler can, 
with advantage, replace the locomotive type in torpedo 
boats—as certainly appears probable—the matter may 
not end there, but that this new boiler may meet with 
a far more extended application. 








DISTRIBUTION OF HEAT IN THE STEAM 
ENGINE. 


Experiments on the Distribution of Heat in a Stationary 
Steam Engine.* 
By Major THomas Enctisu, R.E., War Office. 
(Concluded from page 58.) 

In the Appendix areshown the detailed figures worked 
out for determining in one of the trials the heat distribu- 
tion at 80 per cent. of the stroke. Calculations required 
at any other point are similar to these. In Table II. are 
collected the results of the whole series of trials, worked 
out for the termination of the stroke. In the somewhat 
laborious calculations involved in obtaining these results, 
the author has received much valuable assistance from 
Captain Willock, R.E. 

A comparison of the whole of the observed results 
is shown in the diagram, Fig. 3, in which the abscisse 
represent square feet of surface exposed to the steam 
throughout the stroke by the steam passages, cy- 
linder, and piston; the clearance surface measures 5.24 





trials with this engine, to the transference of about 150 
thermal units, or 28.6 thermal units per square foot of ex- 
posed clearance surface to the surface metal of the steam 
passages, cylinder, and piston; and that this heat is 

adually given back again to the steam during the stroke, 

y the excess of re-evaporation over further condensation 
in the cylinder. The heat thus regained by the steam 
increases approximately in direct proportion to the sur- 
face exposed ; but still leaves in the metal, at the end of 
the stroke in this engine, an amount of heat equivalent to 
0.4 thermal unit for each degree of difference between the 
temperatures corresponding with the initial and back 
pressures. 

The adoption of this hypothesis renders it possible to 
calculate the ne of water required per stroke, and 
also at any point of the stroke the quantity of heat ab- 
stracted by the metal per pound weight of steam supplied. 
This calculated quantity of heat abstracted is shown by 
the dotted line A A on Fig. 2, p. 58 ante, for each of the 
sixteen trials, in comparison with the observed amount 
shown by the uppermost full line WW. It also becomes 
possible, by a reversal of the process detailed in the 
Appendix, to calculate approximately the indicator dia- 
grams resulting from the assumed distribution of heat ; 
and these are shown in each case by the dotted lines D D 
for comparison with the actual diagrams drawn by the 
engine. The corresponding calculated horse - power, 
weight of water per stroke, weight of water per horse- 
power per hour at the observed number of revolutions, 
and the calculated ratio of efficiency, are marked in figures 
on the indicator diagrams (Fig. 1). The dotted curve HH 
on each diagram shows the be fase expansion curve 
corresponding with the observed weight of saturated steam 
per stroke. 

The conclusions drawn by the author are: that, in order 
to obtain the best results for any given range of tempera- 
ture, there should be a definite relation between the sur- 
face of the steam passages, the diameter of the cylinder, 
and the length of stroke ; and that in the design of a 
steam engine the adjustment of these proportions is per- 
haps the most important point to be considered as regards 
economy. The following Table I. shows, for two diffe- 
rent pe of cut-off, the calculated results of varying the 
length of stroke of the engine which was experimented on, 
while the diameter of the cylinder, the absolute clearance 
volume, and the clearance surface exposed, remained un- 
altered ; andit will be seen that the same number of ex- 
pansions may give widely different results as regards the 
ratio of efficiency and the water consumed per indicated 
horse-power per hour ; and also that with the same length 
of stroke, these results are but slightly affected by doubling 
the number of expansions. 

The results above detailed can be compared directl 
with those from the extensive series of marine engine trials 
made by a Board of United States naval engineers in 1874, 
From a copy of the official report of those trials* the 
author has constructed the diagrams, Figs. 4 and 5, in 
which the difference of length between the two ordinates 
at the extremities of each oblique line shows the number 
of thermal units regained by a cylinderful of steam, be- 
tween the point of cut-off and the end of the stroke. These 
oblique lines correspond with the curves in Fig. 3; 
while the horizontal dotted and full lines show approxi- 
mately the square feet of clearance surface and of stroke 
surface pen ra for the cylinder of each of the 
steamers named. The vertical distances between the 
horizontal lines and the extremities of their correspond- 
ing oblique lines show in each case the amount of heat 
abstracted from the inclosed steam, at the point of cut-off 
and at the end of the stroke. As the clearance surface is 
not pre in the report, and can only be estimated, and 
as the indicator diagrams accompanying the report are 
single ones, it is not prudent to attach much weight to 
any individual result in Figs. 4and 5, But the general 
direction of the oblique lines in Fig. 4 appears to the 
author to correspond closely with the hypothesis of an 
initial condensation equivalent to about 28.6 thermal 
units per square foot of exposed clearance surface in un- 


TABLE I.—Catocunatep Errictgncy OF ENGINE AND CONSUMPTION OF WATER WITH Two DIFFERENT POINTS 
oF CUT-OFF AND WITH VARYING LENGTHS OF STROKE. 





Diameter of Cylinder 16 in. 
Clearanc 0 143 Cubic Feet. 
Clearance Surface 5.24 Square Feet. 


| Point of Cut-off 1.4 in, 


Absolute Pressures per Sq, In. : 
Initial 87.4 lb. ; Back 2.7 lb. 


Point of Cut-off 4.25 in. 


Absolute Pressures per Square Inch 
Initial 71.3 Ib. ; Back 2.9 Ib. 














Length of stroke os re ry bs) el: eee 18.0 
Number of expansions ws oe ve .-| 8.47 7.24 
Percentage of efficiency... -. percent.) 4,8 7.3 
Water consumed per indicated horse-power per 

hour .. Ss ve ae ae -» IbJ 660 84.6 























21.8 8.0 18.0 21.8 | 386 46.3 
8.67 1.68 3.47 4.20 | 7.24 8.67 
ink | 
81 | 638 | 7.9 8.6 10.3 11.1 
31.3 | 54.8 | 82.5 30.0 23.0 21.0 











uare feet at the commencement, and the total surface 
11.98 square feet at the end of the stroke. Ordinates 
measured downwards from the top of the diagram repre- 
sent the number of thermal units abstracted from the 
inclosed steam at any point; and the curves shown 
are plotted from such ordinates, obtained for each 
point of the stroke by multiplying the observed weight 
of steam and water in the cylinder in each case by 
the number of thermal units already ascertained to 
have been abstracted from 1 lb. weight of steam. The 
palpable convergence of all these curves to the zero 
of exposed surface at about 150 thermal units agrees 
closely with the hypothesis that there is a sudden initial 
condensation of the entering steam, equivalent, in all the 


jacketted cylinders, whether single or forming parts of a 
compound engine ; and the horizontal lines are severally 
owe at such heights as to agree with this supposition. 

t further appears that no marked effect, either on initial 
condensation or on the subsequent excess of re-evaporation, 
is produced by variations in piston speed ranging between 
150 ft. and 437 ft. per minute. In the jacketted cylinder 
trials, the results of which are shown in Fig. 5, the initial 
condensation is considerably less than sppeans in Fig. 4. 
The diagram for jacketted cylinders in Fig. 5 is drawn to 
correspond with an initial condensation of 20.6 thermal 
units per square foot of exposed clearance surface ; but 
further experiments are necessary before this amount can 
be stated with certainty. 





* Paper read before the Institution of Mechanical 
Engineers, fash 





* See ENGINEERING, 1875, vol. xix., pages 14 and 129 
and 139; and 1876, vol. xxi., page 121, 
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APPENDIX. 

The following are the details of the calculation for de- 
termining the distribution of heat at 80 per cent. of the 
stroke including clearance, in the trial of November 18, 
1886, condensing, cutting-off at one-sixteenth of the stroke, 
and with the steam pipe jacketted : 


Total water used during trial, 16231b. 
Number of revolutions during trial, 2455. 





ee — 1623 _ 
W=water per stroke= Tx OABE 0.1653 Ib. 


Clearance, 7 per cent. of stroke. 

Average point of compression, 96.68 per cent. of return 
stroke, 

Mean absolute pressure at commencement of compres- 
sion=2,32 1b. per square inch. 

Pe = mean absolute cushion pressure at commencement 


of stroke=2,32 x Sort T= 3.4 Ib. per square inch, 





p, =initial pressure=87.4 lb. per square inch. 
p» =back pressure=2.7 lb. per square inch. 


| 


| 


| 


2 =terminal pressure at 80 per cent. of stroke includ- | 


ing clearance=19.3 1b. per square inch. 
P,».=mean pressure from commencement to 80 per cent. 
of stroke including clearance =39.5 Ib, sq, in, 
Total volume to end of stroke including clearance= 
2.183 cubic feet. 
Total volume swept through from commencement to 
end of stroke=2.040 cubic feet. 


Fig. 3. 


Initial Condensation and Re~ evaporation. 
of Stroke 


o 0 2 30 40 50 60 70 80 390 


ad 


Number of Expansions 
3:4 and §-8 and 6-7 


GC =Condensing { 


N =~ Noncondensing 


Clearance Surface, 
including cylinder -end 
& Piston-Face 


{ 


‘ 
6242. 8. Square Feet of exposed to Steam. 


Total clearance volume=2,183—2.040=0.148 cubic foot. 


X = volume swept through from commencement to 80 


per cent. of stroke including clearance=2.040— 
0.2 x 2.183=1.603 cubic foot. 


¢ = ratio of clearance volume to X=9-143_ 9 089, 
1.603 


Total volume to 80 per cent. of stroke ‘including clear- 
ance=(1+¢) X=1.089 x 1.608=1.746 cubic foot. 


Ratio of clearance to total volume at 80 per cent. of 
ce _0.089_ 


n = volume of cushion steam at terminal pressure, in 


decimals of total volume=-° x 2¢ = 0,082 x 
34 aon 
19.3701. 


Volume of working steam at terminal pressure, in 
decimals of total volume = 1 — n = 0.9856. 
Volume af neene steam at hey pressure, in de- 
cimals of space swept through =: (1l—n)(1+c 
= 0.9856 x 1.089 = 1.073. 4 


Volume of working steam in cubic feet = (1—n) (1 + ¢) 
< = 1.073 x 1.603 = 1.72 cubic foot. 


V=volume of 11b. of working mixture = =") (1 + ¢)X 
me ft 
0.1653 


< 


= 10.41 cubic feet. 


| 
| 





a 





~ 








v=volume of 1 lb. of saturated steam, at terminal pres- 
sure p? of 19.3 Ib. = 20.4 cubic feet. 
s=volume of 1 lb. of water = 0.016 cubic feet. 


If xis the fraction by weight of saturated steam in the 
working mixture of steam and water, then a v 
+ (1-2x) = V; therefore, 
— V-s _ 10.41-0.016 _ 10,394 __9 5) 
v-8 20.4 —0.016 20.384 
Fraction y wee of water in working mixture=1-— 
2=0,.49. 


p’=mean pressure reduced to correspond with work- 
ing volume, by deducting pressure due to clearance 


39.5 
OP ae ey SS - - = lb. 
ee Yay Lee 


square inch, 


p™ 


E, = total work in thermal units = Pa as + 
a 
et = 72 thermal units. 
E» = back-pressure work in thermal units = me = 


Fn = as x 144 _ 5 thermal units. 
Effective work in thermal units=E,—E, = 72-—5=67 
thermal units. 








Fig.4 U.S Marine Engine Trials. 











4 . : 4-68 . 

Ratio of efficiency of a peetoes engine = +r = 
318°—187° _ 
318°+461°° * 


EK ,=thermal units convertible into work in a perfect 
engine per pound weight of steam = 


h-t = F ‘ = 249 
Qi x +46 1072.5 x 0.2324 thermal 
units. 
Ratio of necessarily rejected heat to actual work = 
Qi-E, _ tw + 461° _ 598 — 33 
E, 4a- to 181 
Total necessary heat in actual engine per pound weight 
of steam= (: + UE) B, = 48 x 72 = 310 
1 . 





thermal units. 

Heat wasted per pound weight of steam=1072.5--310= 
762.5 thermal units. 

Absolute ratio of efficiency of actual engine at 80 per 


cent. of stroke including clearance= ae = 


1 
62. _ 
10725 0.0625. 
Relative efficiency of actual engine compared with per- 
fect engine at 80 per cent, of stroke including 






















































































I,=thermal units in raising 1 lb. of water from freezing 
point, and evaporating it at the terminal pres- 
sure Py of 19.3 lb. per square inch, or temperature 
ty of deg. = 1077 thermal units. 

ho = thermal units in raising 11b. of water from freezing 
point to temperature ¢z of 137 deg., correspondi 
with back pressure po of 2.7 lb. per square inc 
=106 thermal units. 

Thermal units in raising the weight of steam in 1 Ib. of 
the working mixture from temperature t of 
137 deg., and evaporating it at pressure p, of 
19.3 lb. per square inch = (I,—h® ) x = (1077 -— 
106) x 0.51 = 495 thermal units. 

ha=thermal units in raising 1 lb. of water from freezing 

int to temperature t, of 226 deg., correspond- 
ing with terminal pressure p. of 19.3 lb. per 
; uare inch=195 thermal units. 
Therm 


units in raising the weight of water contained 
in 1 lb. of the working mixture from tempera- 
ture ts of 137 deg. of b: ressure to temperature 


of 226 deg. of terminal pressure = (ho — hs ) 
(l—a) = (195 - 106) x 0.49 = 44 thermal nnits. 

Q,=thermal units supplied per pound weight of steam 
at temperature ¢, of 318 deg. and initial pressure 
p, of 87.4 lb. per square inch = 1178.5—106 = 
1072.5 thermal units. 

Thermal units abstracted by 
weight of steam=Q, —E,- 
(1—2) = 1072.5 -—- 72 — 495 
units, 


cylinder, per pound 
(I,—ho ) w— (ho— ho ) 
— 44 = 461.5 thermal 






































with cylindere not jacketed. Fig. 5. E Ud, Mariag Engine Trials 
_ Heat regained by Steam _with cylinders Jacketed. 
Eg between cut of F & end of stroke. ta Heat - regained by Steam 
£35 Square feet of Surface exposed to Steam, zs 
- i 20 30 40 4s between cut off and end of stroke 
a DALLAS a RE eh * Eg 
Clearance : — Stroke Bi Sqisare Feet of Surface exposed to Steam. 8s 
| t to 20 30 40 45 
500 . enn 500 
50 + 00 
/ RUSH low-pressure cylinder 
Clearance GALLATIN Stroke Clearance é Stroke 
f H 
/ / | 
i / 400 / 
400! j 109 / 
i 
§ / / 
" } GALLATIN ve 
< ; i 
Clearance |, / Stroke yA 
ia / i; VA 
x. ij / 
. Af ; 4, 
iia y) Yy soo ; 309 
> 4 oa a” ” / Y 
02 Clearance OFXTER Stroke / 
€ 
$§ — |Clearance / Stroke 
96 BACHE 
& low-pressure cylinder 4 
vt | 200 + 4 00 
§ / 
2 / 
8 / 4 
3 Hi 
? Hi pane re 100) 
igh 
2 100 ears Ped / es 00, 
5 ) 
§ / 
i 
g ! 
2 / 
 |/ 
5 |/ 
2 4 > § 10 oo 4 as 
0 
10 20 30 a 4 o 
6242. ¢. Square feet of Surface exposed to Steam. } seve. Square Feet of Surface exposed to Steam. 


E, -Es a 67 es 
E, 7A =0.269. 
The results of the precisely similar calculations worked 


clearance = 





out for the termination of the stroke, and for the whole 
eee | the trials, are collected in the accompanying 
able IT. 





Tur Suez Canat.—The transit revenue of the Suez 


Canal Company in March amounted to 216,000/., as com- 
pared with 205,185/. in March, 1886, and 257,746. in March, 


1885, 


he te transit revenue collected in the first 


three months of this year amounted to 569,187/., as com- 


pared with 578,012/, in the corrresponding 


riod of 1886, 


and 635,237/. in the corresponding period of 1885. 





Tue Execrric Licut 1n StockHOLM.—The electric light 


is gradually being introduced for the lighting of public 


streets an 


been recently o 


uares'in Stockholm, and an additional 
of 1000 to 1200 candle-power have 


umber of arc lam 
ered. These are of the Thomson- 


Houston system, which has not previously been used for 


9 remarkably weil in other parts of Swed 


ublic lighting in Stockholm, although we believe it bas 
en. The 


new installation will be of additional interest, inasmuch 


as it will render possible accurate com 


risons between 


the three different systems : Thomson-Houston (Ameri- 
oan) = nae (Niirnberg), and Siemens and Hals 
rlin). 


(Be 


ke 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPiLeD sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 
a eaah cate aftr the arine Gaeee hens ace wanttenek: the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 

ona a arene eS urns 

ma; at @ = 8 
Chancwry Lom. E.C., either personally, or by letter, enclosing 
amount k / i and postage, addressed to H. READER LACK, Esq. 

The date 0, advertisement of the acceptance of a complete spe- 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

a Fen may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 

ype hr the Patent Office of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


FURNACES. 
Dorset. Improve- 


7228, E. J. Barnfield, Swanage, 

ments in Gas Retort Furnaces. {1ld. 3 Figs.) May 31, 
1886.—This invention has reference to the construction of 
furnaces specially adapted for the heating of gas retorts for 
small ‘ settings,” and has for its object the utilisation of spent 
gases from the back of the retorts in combination with atmo- 
spheric air for heating the retort furnace. The furnace is supplied 
with fuel in the ordinary manner, and when a certain oer of 
heat is attained atmospheric air is admitted at point j by the 
removal of a sliding door. By the time a proper heat is attained 
and the retorts are in full operation, the firebars ¢ are allowed 
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to be covered with clinkers, which will prevent any air from 
pane up between the bars. The spent gases arising from the 

ck of the furnace are conducted by flues to ey? oy » and pass 
thence (when the damper e is removed) down the flue into the 
chamber f divided by a diaphragm g through the opening h into 
the ‘ing chamber ¢ onone sideof the furnace. The 
mixture of the spent gases and air passes thence oy ee wpe 
openings x in the sides of the furnace, and ee » pro- 
ducing thereby a great amount of heat which materially in 
the generation of the coal gases, and is a considerable saving of 
fuel. (Sealed June 3, 1887). 


8157. O. Imray, London. (F. Siemens, Dresden, Ger- 
many.) An Improvement in erative Gas Retort 
Furnaces, (8d. 4 Figs.) June 19, 1886:—The gas generated 


in the producer @ passes by the flues } into the combustion 
chamber c, where it meets with the supply of heated air and burns. 
The flame is mainly developed in the chamber c. The products of 
combustion circulate between and around the retorts d, and then 
descend along the zig-zag channels ¢ through the flues f to the 
chimney shaft. The air entering at g ascends the zig-zag channels 





h which are arranged between the channels ¢ and separated from 
them by thin partitions, so that the air becomes heated in its 
ascent, The uppermost channel h is extended beyond the mouth 
of the gas flue 6, and an uptake from its end expands to a wide 
mouth k . 2) opening into the combustion chamber c at about 
the same level with the gas flue b, Thus the heated air directed 
across the stream of gas mingles with it, supporting combustion, 
and producing a gentle horizontally directed flow of flame along 
the chamber c, the flame and products thence diffusing them- 
selves among the retorts d. (Sealed June 4, 1887). 


MANUFACTURE OF GLASS. 
5291. D. Rylands, Barnsley, Yorks. tmguere’ 
ments in Glass Melting Furnaces, (8d. 3 Figs.) April 16, 
1886, —This invention has for its object the utilisation of the heat 


urnace where the trucks receive 
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the molten glass. At this ert Y, the passage K is left uncovered, 
ny e truck and the mould are completely 
From this the slabs ¢ 

ually thicker towards the exit end of the 
id is thereby bei to the proper heat for receiving the 
molten glass by the time it arrives at the tap hole of the tank F, 
after which the temperature ually falls as required for the 


Sn cooling or annealing of the cast articles. (Sealed June 24, 


become 
The mo’ 


E. Picard, Improvements in or 
rela’ tothe Manufacture of G (1ld. 12 Figs.) 
June 1, 1886.—This invention has for its object the continuous 
manufacture of sheet glass. A al rolling apparatus receives 
the molten glass from a regulating hopper B fed from a con- 
tinuously acting melting furnace F, and in luces it in the form 
of asheet G ofthe required thickness into a tempering lery T, 
where the glass is tempered by its own heat until entirely 





cooled, so that on issuing from the gallery it may be 

suitable means into sheets or plates. rolling 

consists of a single pair of rolls I, and six pairs of guide rollers P. 
The glass sheet G is carried along a means of feed rollers W, and 
is supported on a feed table formed by smaller rollers R, which 
are ted by means of egy hae belts, and carry the sheet of 
a the outlet Y of the pering gallery. (Accepted May 4, 
1 


MANUFACTURE AND TMENT OF IRON 
ACTURE AND STEEL. 


7191. A. Fritsch, Paris. Im ents in Smelt- 
ing te. vd ether Metallie Oren and Ai 
therefor. [8d. 2 Figs.) May 28, 1886.—This inven relates 


cut by any 








SASS SASS 








to smelting iron and other ores by means of carbonic oxide. The 
furnace ted in the form of a tower, and from 
the top. A small ter grate is placed in front of the fur- 
nace, updn which coal or coke is burned the 
the furnace becomes red hot. Thé grate is 
h of the tus is continued ' 
oxide burners until the whole furnace 
burner F is then shut off, and the combustion of the 
ed to by the other two burners B. The car- 
fic oxids ously heated to a temperature of 800 deg. to 
sided Sheeeh toe openti iter this avian bation, 
r Ss. > 
——— remain earbonic oxide 
5 a 


of carbon is effected by the air, the temperature is sufficiently 
bo a melt platinum. The molten metal is run off at the tap 
G. His theslag hole. (Sealed June 8, 1887). 





and_ nearly fills the d 


ing part ts, passing from each 
to the next through the openings under the successive partitions 





P, and finally into the git G. The flow of the metal is checked 
by the partitions, and the heavier metal subsides in each com- 

t and flows to the next, while gases are liberated above the 
level of the connecting es, An iron bar B across the 
middle of the second com: ent a2 near its bottom, by inter- 
sapling the flow and cooling some of the metal, causes a commo- 
tion which promotes liberation of the gases. Thus the metal 
which reaches the git G is free from the gases or other matters that 





cause bubbles, blow-holes, or porosity in castings. ( June 
20, 1887). | 

16,846. J. Whitley, Leeds, Yorks. Improved Metallic 
Alloys for Use in the Construction and 
of Railways, of the Stock required 
in the Manufacture of and for other 

Dp {4d.] D ber 23, .1886.—Inventor claims the 

application of an alloy of aluminium and steel to all the pu 
for which steel and iron have heretofore been used. (A May 


18, 1887). 
DRESSING ORES. 

St. Just, West Cornwall. Im- 

and in Apparatus for, Dressing 
als. (8d. 6 Figs.) July 7, 1886.—The crushed ore from 
the stamps is conveyed through a launder A having an outlet in 
its bottom through which the heavier and larger grains are dis- 
charged into a jigger B working in a tank of water C. The re- 
mainder of the stream passes on to a self-acting sieve D nome | 
the greater portion of the waste is separated from the mineral. 
The water and valuable portion of the mineral and some portion 





Yj 
Uy 


of the waste pass through the sieve and are conveyed to a rotary 
buddle E mounted on a vertical axis above a separating pit in 
which the valuable mineral is received. The water and slime 
pass from the pit F into a filter and settling tank G through a 
shoot discharging beneath a horizontal gauze partition g! therein. 
The mineral and slime are drawn off at the bottom and run on a 
cylindrical sieve H forming a sort of overshot waterwheel on 
which the waste is retained and thrown off by the sieve, whilst 
the water and mineral pass —— and are further dealt with 
by “tossing” in the usual way. (Accepted May 11, 1887). 


nd.) 
the Manufacture of Aluminium and other Light 
(8d. 8 Figs.) ie 29, 1886.—The improvements 
consist in fusing and decomposing aluminium and other light 
metal compounds in an aluminous lined or other vessel by the 
direct action of the electric current and without the aid of ex- 
ternal heat. (Sealed July 8, 1887). 

9486: L. Gra uover, Germany. Improve- 
ments to Production of Aluminium and 
Alloys {6d.) July 22, 1886.—According to this in- 
vention aluminium fluoride compounds are first reduced by means 
of um or sodium in hermetically closed vessels lined with 
carbon; the compound is then heated to a gentle red heat in 
such a manner that the aluminium fluoride mass does not become 
liquid, but only experiences a loosening of its particles, whereby 
the um or sodium vapours under a enter into the 
most intimate contact with all the particles of the aluminium 
fluoride. (Accepted May 25, 1887). 





10,594. J. Clark, Birmingham. Improvements in 
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of Aluminium with 


the Process o: of Cotnining Silo Alloys 

Copper and SA. Augnat, 181 1886. — 

Bilicate of ee (clay), Baia ed dap &c., is mixed with 

h “nino aie tayo produce ab hydra te (ine, ion, armonis) | I 
en reagents y 

hav: ~ astronger econ Ay oe chlorine than ior ws citisiottes. and the 

resul: mass is mixed with the metal to be alloyed with alumi- 

nium, and { melted in a crucible, whereby the chlorides formed aa 

volatilised, and the aluminium is alloyed at one 

with the copper or other metals without the aluminium being 

obtained as a separate product. (Accepted June 11, 1887). 


Dr. c. K. Fiertz, Z Switzerland. 
provements in and the aeaee. 
ture Aluminium other it Metals. 


Figs.| . 
treating cryolite or other metal- —— substances b: 


of an electric current in a vessel ied with a lable lining 
cathode; the anode being form: io the shape of a cylinder or 
in segments, and so p) the vessel as to ly ex- 


cluded from contact with air. (Sealed July 1, 1 

4576. D. G. bw and 8. C. Montagne, Nantes, 
France, and O. L. B. L. Bourgerel, Process 
for Extracting Aluminium from Alumina. {4d.) 
March 28, 1887.—The alumina is subjected to the combined action 
of carbon sulphuret of carbon, and heat, for the purpose of 
transforming the alumina into sulphuret of aluminium, which is 
then hea’ a red heat in acurrent of any carbonated et meh B 
whereby the latter remove the sulphur and leave the alumin 
(Sealed July 6, 1887). 

MISCELLANEOUS. 


4392. A. Morand, Philadel; Penn., U.S.A. 
Improvements in the Ronse ie, ‘Tannin- 
Extract and similar Vege 

rs) tus lo: —— ay Bateeeth siech 29, 
1886.—In manuf an tannin- a wl the - Ms sliced by a 


which are sucked up by a centri- 
lower C and delivered eg a pipe D into one or the 
er of a series of com ents F, the air P eunging by a venti- 
lator 6 at the top. The wood shavings being very brittle are 
broken into small pieces or —, granules as they pass through 
the blower, Each compartment F is — with a trap door in 
its bottom for filling a tank G underneath. Over each tank is 
amen a rotary sprinkler H. Samy the bottom of each tank a 
leads to a pump J, and from this pump a pipe leads up to the 
ay of the sprinkler H of the next successive tank in the series. 
All the aE J are in line, and are operated by a single reci 
cating rod which is actuated by a crank i. e tanks G con 
nip ye wood in different conditions of depletion. Fresh water 
rom a tank L flows through a pipe to the sprinkler H of the first 


oa A into shavin; 




















n the wood ncarly exhausted of mate 
through whi s. very slowly and dissolves out 
tannin cassanmiay. The weak liquor is then_ pumped up and 
sprinkled over the wood in the next tank G, and so on, time 
meeting wood richer in tannin, and each time becoming a denser 
extract until finally it passes through the fresh wood in the last 
tank, thereby acquiring its maximum density. It is then vee 
off from this tank through pipes m into one of the clarifyi aw eer 
M, where it is clarified by the addition of 
milk (casein) dissolved in an alkaline solution arte of 
From the aan ame M a pipe q leads to a force pump 
Q © commenediion with a fi ess R in which all impurities are 
arrested. The clarified liquor f pled to a tank T, whence it passes 
into the vacuum pan U, in which the extract is ‘concentrated toa 
density of 25 deg, to 30 deg. The concentrated extract is then 
drawn off into a series of storage tanks V from which it ma: 
drawn into barrels as required. The liquid in the tank L an the 
clarif Seated Sprit “aT M is preferably heated by means of steam coils X 
(Sealed 188 


tank, andis <oyre 


4512. ws Py oid Berlin. Improvements in the R 
on of Sewage, Waste Liquors, and the 

{6d.] March 31, 1886. ¢ improved process consists in alee 

the waste with lime, and subsequently with magnesium or barium 

salts, or with both, the liquid being afterwards passed through a 

filter containing tannic matter, (Sealed June 3, 1887). 


mE. ee eee of Ap Tusfer Rxprossing |. 
Oil from Oil-Yielding V: Vegetable Substances, 
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the Restine into Oil-Cake. [lld. 12 .] 
son 15, —The linseed, cotton seed, or other material is 
crushed in the four-roller mill D, from which the crushed meal is de- 
him as it is pom ye ane the open steam-jacketted kettle E below. 
the kettle is ngs stirrer yore, when a sliding door 
eated meal into fram: 


rhovdeny 6 Fl 
of a size and d Suficient to receive quanti. of hot meal 
equal to the formation of one cake. 

dnp ti | Sr aed coaneatad ia cach eee One Sanco. 
d slid Soot ast yr pint latter when the frame F" is with- 





drawn for ee meal to the mould f 
(Fig. 2 of a condensing hy hydrull Pp which is intended to 
consolidate th: simolentiy to = of its being 
handled and placed between “— plates of the oe pres 
H, H for extracting the oil. bt rab hydraulic presses H, H 

work alternately on a pile of about twelve Bagg at of meal. As 


the oil is squeezed out of the meal it falls into a a toe h', whence 
it flows into a settling tank H3, The cakes havin been subjected 
to hydraulic pressure, are removed from the pres and prepared 
for market by being trimmed on Re teed moe ths le I bya on 4 
cating — The attendant tak es and presents 
es in turn to this knife, which squares the cake and 

rounds on the edges. The parings as they fall from the knife are 
received into a —_ whence Reimer anes are Milivered by a feed screw 
into a reducing mill a pair of fluted rollers, which 
reconvert the Paring into meal” meal. This meal on leaving the rollers 
falls into a suitable receptacle, whence it is removed from time to 
time and returned to the kettle E, The steam boiler B and the 
steam engine C supply the motive power for the entire apparatus. 
The engine and ier, the crushing mill, the kettle, the Seng 
press, and the force pumps G for the oil extracting presses, ar 
nage ae on one and the same cast-iron bed. But the PO poo Bw 

resses and the cake parer have separate cast-iron beds. 
(Shake June 20, 1887). 


6573. Dr. R. =, Charlottenburg, , Semmnane. 
oS or Bleaching. ay mee 15, 1886, ay vote rdi 
—Accordin; 
to Py yt invention, bleaching alumina compounds are prepared 4 
the direct action of chlorine on aluminate of potassium, sodium, 
calcium, barium, magnesium, or zinc, either in ee coli form or 


dissolved or suspended in water. (Accepted May 18, 
7192, A. Fritechi, Paris. = a wed in the 
get of Car c Oxide Gas. 2 Figs.) 
Bay ©, 1886.—This invention en ged = the manufacture of pure 
ic oxide, and is based upon 2 perty possessed he 
solution of copper in apareshleric acid issolvi ta lols Se 
ture varying between 0 deg. and 50 deg., twenty ve od ge 


of carbonic, and of subsequently allowing this ody 

engaged either by raising the temperature of the |} + ager to  abeas 
70 deg., or by forming a vacuum above the liquid placed in a 
hermetically closed vessel. The carbonic oxide gas is dissolved, 
but not combined, and the cupreous solution is oa altered, but 
can serve an indefinite number of times for om absorption and 
subsequent release of the gas. (Sealed June 7, 1887). 


7438. d E. C. Kerry, London. Improve- 
ments in Bricks. (6d. —— 8.) June 8, 1886.—The improved 
bricks are provided with dovetail grooves on their faces and ends. 
(Sealed July 8, 1887). 


8018. M. von Monet 3 Bern, Switzerland, and Dr. 
C. Kolbe, Rade ° ovements in the 
‘ At paltcylic wre cia *'aators. [8d.] June 16, 
1886.— Inventors claim chiefi 


uction of salicylic acid 

esters by ane be npg aci enol or sggerid = phos- 
horic. pentachloride or Proecbeet oxychloride. 

rection of of salicylic acid esters by fusing together edi or yo os 

metallic compounds of salicylic said ond henols or n: ee with 

J testes, or phosphoric oxychloride. (Sealed 


Manufacture or pers oes cat Seowte 19, 
1886.—The improvements consist in. ent in the ee 


facture of , of glutinous a liquors prepared from seaweed and 
used either alone or combined with resin soap and aluminous cake, 
for the purpose of toughening the paper. Laseepted May 21, 1887). 


8308. L. Mond, London. Sr gg teem ents in Obtain- 
Chlorine. [6d.] June 23, 1886.—Inventor chiefly claims: 
_ manufacture of chlorine from hydrochloric acid by 


vapour and air alternately through a chamber or retort 
'y filled with loosely piled oxide or salt of nickel or cobalt. 


fe | (Sealed yruly 12, 1887). 
8709. A. Paget, Loughborough, Leicester. Im- 
provements in the Manufacture and a Sel seme 
what are known as Mantiles in what is Incan- 
descent Gas-Lighting and in such Man 
(8d, 12 Figs.) July 2, 1886.— iaeie claims chiefly the method 
of making mantles of looped or knitted fabrics woven and fashioned 
or shaped in the weaving or knitting in such a way as to produce 
a conical or conoidal shaped mantle such that the fiame for heat- 
ing it shall be mainly inside or outside according as the mantle is 
suspended with its narrowest or pointed end uppermost or down- 
wards. The mantles thus fashioned are dried and incinerated on 
a glass mandrel or form in order to insure a correct and uniform 
shape after incineration. (Sealed July 12, 1887). 


New w or Improved Pro- 
ture 


t ultaneous Manufac' 
lable Phosphates and of Sulphate of Ammonia, 
July 3, 1886. oeTne improved process consists in adding to super- 
ph te of lime 7 ng ite wv bagn yer ye ammonia and carbonate 
of ammonia so as to ead ti manure and to fix the 
ammonia without p Ba ‘ot acid. (Accepted May 0 bod base 


gcceventent Hin Artificial Swed Hat day se July 5, an 


Improvements in 
The improved artificial fuel is composed of pon or smal! 
pitch, resin, clay, and turf, (Sealed July 1, 1887). 


8992. C. D. Abel, London. (The Farbwerke vormals Meister 
Lucius and Bruning, Hoechst-am-Main, Germany.) . Im) 
ments in the Production of Green 

or Dye Stuffs. (4d.}] July 9, 1886.—According to this inven- 
tion a solution of nitrite of sodium with or without some nitric 
acid is added to an acid solution of the colo matters known 
as “* meth ae blue” and “ethylene blue,” or of other alkalised 
thionin Lay agg the ~— yy matter formed, 
by means “7 hed og t. (Sealed July 12, 1887). 


9178. iw J. Boult, (A. ‘Toten, ue, 


London, 
Germany. Improvements in the Man 
from Moss Peat. ily 5 Figs.) July is, 
—The moss leaves are separated from their stems by soaking 
straining off the 


and pm ape ty Foe the peat in Ly oan eae og 


, but 
engine, eae bert scoot of it purl — 
9874. A M. pacts lag ond Cusonenl Bvonenies 


du Celluloid, Paris.) An 
or Prod 


ucing Coloured Colkaleta 
ous Products, (6d. zt, 1886, carn i 
Analogon = . - i) uly e cad tees 








which colour or design has been printed) upon the surface of the 
celluloid, and submitting the whole to pressure and heat in a press 
whereby vapour is een ene and the colours under the combined 
influence of heat, and steam, become transferred from 
the intermediate ve cle ¢ io the surface to be coloured. (Accepted 


May 21, 1 

14,265. BR. Stewart, Holytown, once om and J. F. 
Waldie, wee N.B. Im beng od 
Coal or Material, 


and in th By. 
paratus to Se, used therefor. (1. 5 Figs.) patiesten : 
1886.—The action of the py pee washer A isas follows: The coal 
coming from the hop harged towards the central part of 
the revolving agitators E, and is by centrifugal action moved 
towards the pM in yi ‘of the wasbing vessel. Whilst be: 
rotated by the action of the agitators, the coal is at the same time 
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subjected to the cheaosing 5 action bel of air and water, the pres- 
care-ol which is outiel ent to carry coal through the 
overfiow L into the — I by which it is sized in the well-known 


way. In order to get rid of the dirt and dust separated from the 
coal during the 2 process, a — valve O in the bottom of 
the washer A is periodically lifted by means of a tappet or cam 


driven by the engine which actuates the washer. When this 
valve is lifted, the foreign matter, which has descended upon or 
around it, is disturbed and falls through the valve opening. (Ac- 


cepted May 7, 1887). 

329. Dr. O. von Gruber, Vi egbare. ‘Sulphate 
A Process for Man the —— go 
and Phosphate of Ammonium 
January 8, 1887.—Inventor claims : A Bear the ng hd 
and phosphate of ammonium and potassium by causing boiling 
concentrated phosphoric acid to act upon dry neutral sulphate of 
ee, or oa neutral sulphate of potassium in atomic pee: 

portion, ond prenere & acid pag tonne caused to combine 
with paths me form an hate which, 


bem with te mn acid sulphate, Sens the double salt. 
July 5, 1887). 


Quagite, Eesetigntes, 5 Serene, | Cer. and J. 
Uag Berlin. provem dro- 
Carbons from {4d.] April 1, 1887.—Inven io Gee 
porn a em loyment of & thin or n OF Very’ by uid tar for washing 
vaporised n suspension, for the 
sesvnian the hye one by subsequent distilla- 

ion of the tar, (Accepted May 14, 1887). 

SONt. | Dd; Bens kenden,. (i i, Bi Caren (Socmatn ‘a 
Ontario, Canada.) Improved Manufacture of Merchan 
able Material trom Thistle Thistle Down. oly apes 
of the — —- or down is tied or otherwise 
r, the stock and bristles are removed, and the 
flower or down is’ subjected to a for a short. period. (Accepted 
June 8, 1887). 





UNITED STATES PATERTS AND PATENT FRAOTIOB, 
Descri; a with illustrations of inventions patented in the 
to the present time, one 
reports of trials of —— law cases in dl United States, ma: 
consulted, a6 gaat, © the offices of ENarvzmarine, 35 and 36, Bed: by 





A New Hotstein Canat.—A new Holstein canal, 
connecting the Trave with the Elb, is much talked of at 
— and negotiations between the city of Liibeck and 

russia are pending. The projected canal is 72 kilo- 
metres long and can sushi} be ‘built i in the course of four 

at a calculated cost of 18 million marks. The canal 
18 @Xx! to greatly benefit the ancient town of Ltibeck, 
which is otherwise th Son canal suffer keenly from the con- 
struction of the North but whieh, through on 
medium of the pro’ 7 i to retain its 
trade with North- nag ang more especially ~ 
coals, iron, timber, &c. 


HvMBERSTONE AND Evineton Drarnace.—An ag 4 
es held on Thursday, the 14th inst., at Leicester, by 
Major Tulloch, R.E., relative to an application the 
Billesdon Rural Sani , ae for a loan of 15,0007. 
and’ Mvingbon, two’ ef Ge. roel roiog rabarbs of 
ani vington, two o! rapidly gro suburbs 0: 
Leicester. The only opposition was in connection with 
the area of the eoaitectory districts, ee this was ruled 





by the ins r as La ah der to the inqui - scheme 
was explained gineer, Mr, J. Everard 
M. lame. C.E., aie and favourably Fane 


upon by the inspector. 
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THE FORTH BRIDGE: 
SIR JOHN FOWLER, K:C.M.G., AND MR. B.’ BAKER, ENGINEERS. 
(For Description, see Page 116.) 





THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 
(From ovr New York CorREsPONDENT. ) 
(Continued from page 35.) 

THE visit of the members to the Corcoran Art 
Gallery, a fine building established by Wm. Cor- 
coran for the ‘‘ encouragement of the fine arts,” 
was interesting. The cost of this building was 
250,000 dols., while the endowment fund for 
its maintenance is 900,000 dols. The. collection 
of paintings is a remarkably fine one, and in- 
cludes such pictures as ‘‘The Vestal,” Luccia- 
Leroux, cattle pictures by Hart and Trajon, 
Church’s ‘‘ Niagara,” Renouf’s ‘‘ Helping Hand,” 
paintings by Kaumerer, Ary Scheffer, Breton, 
Ziem, Corot, and Bierstadt. The ‘‘ Greek. Slave,’ 
by Power, is here, and many casts of ancient art ; 
also a beautiful collection of china and porcelain, 
together with valuable bronzes. Many pictures 
here have taken medals at the various exhibitions ; 
but, perhaps, none is more fascinating than 
Muller’s ‘‘ Charlotte Corday ;” it may almost be said 
to haunt the spectator. This collection is to 
‘* encourage art,” and it is quite the thing for the 
Washington belle to perch herself on a high stool, 
palette in hand, and proceed to copy (?) some of 
the works of the masters, dressed in a cos- 
tume more or less picturesque. Judging from 
some of the results we saw, it might be ungallant 
in the extreme to state that Mr. Corcoran’s gallery 
is doing noble work, for the art as there exem- 
plified certainly needs encouragement, and a great 
deal of it; but we hasten at once to make amends 
for our remark by stating that the young ladies 
themselves presented a perfectly bewitching ap- 
pearance, and this opinion was evidenced by the 
remarkable interest taken in their work by the 
members of the Society. What mattered it if 








Psyche was drawn with a hare-lip and Venus 
with a severe attack of strabismus, the little 
Hebes who were responsible for these defects had 
beautifully clear and expressive eyes and their 
mouths were veritable rosebuds with a background 
of pearl—at least so one sentimental member de- 
scribed them. It was difficult to get the Society 
away. until 4 P.m., the closing hour, and but for 
this fact they might some of them be there yet. 
The taste for art. developed was simply astounding, 
and men who were not supposed to rise above a 
flywheel took flights that would have astonished 
Deedalus. : 

At the evening meeting, ‘‘The. Education of 
Intuition in Machine Designing” was the first 
paper. Its author, Mr. John T. Hawkins, believed 
in the development of the intuitive faculties in an 
engineer, and not placing complete reliance on the 
methods of calculation. This statement brings to 
mind.a storyof the late war, whereit was necessary to 
construct a bridgein somehaste, and the commanding 
officer delegated the task to an old railroader who 
was supposed to know something of it ; meanwhile 
the officer, a full-fledged. West Pointer, started to 
make the calculations of economy of material, safe 
strain, permanent set, &c. Meeting the railroad 
man the next day, he asked if his calculations were 
completed, ‘‘ Well, I can’t say, colonel, about the 
calculations, but the bridge is completed.” This, 
then, was the author’s idea, to so combine theory 
and practice as to educate the engineer’s eye as 
well as his brain, and that this is the tendency of 
modern engineering there is no doubt; our 
manual training schools are a sample of this move- 
ment, and to-day, it may be said, there is no more 
successful school anywhere than the Institute of 
Technology in Boston, where theory and practice 
are given side by side. The Stevens Institute, 
which makes a speciality of mechanical engineering, 


is another example, and one of the professors, Mr. 
Denton, took this occasion to explain in his discus- 
sion of the paper that they gave to a student just 
such problems as the author contemplated by 
ordering him to make certain parts of a machine as 
well as he could. 

Following this paper came two by Mr. Chas. 
E. Emery, as follows: ‘‘ Notes for Discussion on 
Cylinder Condensation,” and ‘‘ Notes on Limit of 
Pressure in Marine Engines.” 

He stated that if the metal walls of a cylinder 
originally heated to 320 deg. by live steam were 
during the exhaust subjected to only 140 deg. there 
would be a difference of 180 deg. in temperature, 
but if the work was done in two cylinders instead 
of one, with 90 deg. difference of temperature in 
each, the condensation in the two cylinders would 
compare with that in the single cylinder as two to 
four, and since one-half the steam is condensed in 
the cylinder at high degrees of expansion the double 
Yeon would save 25 per cent. On this basis 

e cylinders would save more; but this multi- 
plication of cylinders brings in certain complica- 
tions which limit its use. He continued: ‘‘ Steam 
which has been reduced from a higher to a lower 
pressure by expansion is just as valuable for all 
prepcees as if such lower pressure were obtained 
rom a boiler direct. We say the steam is equally 
valuable. This does not include the water due to 
the expansion and to internal refrigeration. This 
should be removed or re-evaporated by a system of 
steam jackets or the. full benefit of the high pres- 
sure and expansion cannot be obtained. On the 
same. basis of reasoning, evidently steam of still 
higher pressure could be expanded in a still smaller 
cylinder, and the steam from this supplied to the 
small cylinder of the triple-expansion engine and 
in this way quadruple, and, by repeating the opera- 








tion, quintuple-expansion engines might be formed 
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did not ical considerations interfere. This 
branch of the subject is discussed in the accom- 
panying paper first above referred to.” The author 
thought the only limit to boiler pressure was that 
fixed by the strength of materials, and cited the 
case of the ‘* Anthracite,” which carried 316 lb., 
but the cost was too high. Mr. Emery at this 
point considered that the meeting needed stirring 
up, for he proceeded to attack the ordin 
methods of making steel, and declared that su 
material was no better than iron, and concluded 
with the statement that 1801b. to 2001b. pressure 
ought to be adopted in general practice to secure 
economy of fuel, and that for pressures exceeding 
200 lb., quadruple-expansion engines should be 
used. Mr. Porter, in discussion, claimed there 
was advantage derived from more than two ex- 
pansions, on account of the loss of pressure in 
—— from the high-pressure cylinder to the low. 

he steel men now rose to the emergency, and 
proceeded at once to refute Mr. Emery’s state- 
ments, and showed that steel was much better than 
iron in the hands of intelligent and conscientious 
boilermakers ; and perhaps a note here to the 
effect that there were present a number of just 
such men will serve to explain why they did not 
propose to be sat upon. 

The next paper was also by Mr. Emery, and was 
entitled, ‘‘ The Comparative Value of Steam and 
Hot Water for Transmitting Heat and Power.” 
The gist of this paper was to show that steam was 
more effective, less dangerous, and more economical 
than water. 

Albert Stearns then read a paper on ‘‘ Evapora- 
tion by Exhaust Steam.” It consisted of a novel 
form of evaporating pan, whereby one-half the 
exhaust steam from a 14 by 32 mc A slide valve 
engine was made to evaporate two gallons of 
water per minute, and which was utilised for bring- 
ing weak alkaline liquors up to saturation strength 
by permitting a limited amount to flow continu- 
dm over the pan. It was stated in the discussion 
that two and a half times the amount claimed by 
Mr. Stearns had been evaporated in Boston. There 
was nothing strange in this statement, for we 


understand that the Boston vacuum is the greatest 


in the annals of steam engineering. 

On the morning following, the Bociety visited the 
Bureau of Printing and Engraving, and saw how 
to make money. This art has been one long de- 
sired by mankind, and here it was seen in its full 
perfection. The notes are run through hand- 

resses, Which have a register which is locked. 

ach night this register is read, and no employé 
can leave the building unless he or she has a receipt 
from the clerk corresponding to the number of 
the press register. Even spoiled sheets must be 
delivered and accounted for. The Government 
notes known as ‘‘greenbacks” are made here, and 
the machine for stamping the registry numbers on 
them is most ingenious, as it changes the number 
with each note. Whether the officials were afraid 
we would steal the machines or the blooming young 
women who operated them, we cannot state, but we 
were obliged, like Moses on Pisgah, to gaze through 
a grating from a distance; hence we cannot fully 
describe the working of this registering machine. 
One black-eyed operator, who had pity on our for- 
lorn condition, confided to us that we could come 
inside if we could just get a special permit from 
the chief, but his office was so far below and our 
time so limited that we were unable to comply, 
although we promised to do no ‘‘ next time.” 

The Smithsonian Institute was also visited. This 
is a large building of red sandstone with two 
towers in the centre, one of which is 135 ft. high. 
Its function is to increase and diffuse knowledge. 
This institution cost 450,000 dols. for the building, 
while a es fund of 600,000 dols. in the 
National Treasury serves to supply its running ex- 
penses. The National Museum is supported by 
appropriations, and is under the direction of the 
Smithsonian. In it are specimens of all the known 
natural products of the country, and much valuable 
information may be gleaned by a short stay there. 
The Society, however, had work to do, and hastened 
back to its afternoon session. 

The first paper was by Henry Towne, entitled 
** Methods of Determining Cost and Distribution 
of Heat and Power.” This was an account taken 
from the experience of the Yale and Towne Com- 

any. The steam generated was used for power, 

or pumping, and for heating. Six or seven in- 
dicator cards were taken daily, a water meter 
showed the water used, a counter in the well the 





height pumped, and the coal was weighed. The 
amount of water evaporated was assumed to be 
301b. per horse-power per hour. 
The summary for the month of January, 1887, is 
given below : 
SumMABRY. 
Boilers. 


dols, 
Cost of fuel for month .. 644,21 
Wages of firemen ... --. 119,06 
» night firemen ... ce Pe 
Water, 15 cent. of evaporation, say 
50,476 alleen at .05 per 1000 ... ace: aoe 
Gas, 32 per cent. of total 1600 cubic feet 
a 1 — aa rd pv ae Be = 
pairs during mon <= a ie i 
Sundry supplies... ad ‘he ces 
Total cost of steam . 670.35 
Power. 
dols. 
Steam 35.54 per cent of total cost 238.25 
W. 81.11 


Oil nine gallons cylinder oil, at 80 cents 7.20 
two gallons machinery oil at 40 cents 80 


Waste, 101b. at 94 cents... yar is 95 
Gas, $2 per cent. of total 1600 cubic feet 
00 Gh. os oaks ak ee” | cc, B88 
Repairs during month 
Sundry charges i 
Total cost of power . 281,19 


The plant consists of a battery of six tubular 
boilers, eaeh rated commercially at 60 horse-power, 
of which usually only four are in use during the 
summer and five during the winter months ; of a 
Harris-Corliss steam engine, having a cylinder 
20 in. in diameter and 42 in. stroke, running 72 re- 
volutions per minute, with about 60 Ib. boiler pres- 
sure, and developing 120 horse-power ; also of a 
pump, connected with an artesian well, and ope- 
rated continuously during working hours. The 
establishment employs about 700 men, and is a 
notably well-managed and successful manufactory. 
This paper, coming from such a source, was full 
of interest, and elicited considerable discussion, 
consuming all the time allotted to the subject. 

It was followed by a paper bearing also on the 
economical feature of manufacturing, entitled, ‘‘ A 
Problem in Profit Sharing,” by Wm. Kent. 
The idea of this paper was that by allowing the 
workmen a share in t Seam of any manufacture 
they would be stimulated to do work more rapidly 
pes 8 better and to avoid waste. It seems to the 
writer that such a system might have its value 
where the workmen are old employés and men of 
fixed and steady habits. But if we take the 
average workman, and this is the practical test, one 
can foresee endless difficulties in the adjustment of 
these matters. If a man leaves or is discharged 
the “computation becomes at once involved, and 
the right to share profits must carry with it the 
assumption of some risk and the necessity of bear- 
ing proportionate losses. 

r. Towne, who discussed the paper, stated that 
his company had put a system of sharing profits 
into operation on January 1, 1887, and already the 
wages of the employés would be increased some 
5 to 8 per cent. But those of the society who 
visited the Yale and Towne Works some years ago 
can testify that they are far superior to average 
manufactories, and this can hardly be a fair test. 
Moreover, as is believed, they are a very pro- 
sperous concern, so that the workmen will not be 
called upon to share losses, which is, as stated, the 
crucial test. Mr. Towne, however, does not call 
his method ‘“‘ profit sharing” but ‘‘savings sharing,” 
in other words, having determined what an article 
should cost on fair estimates, they divide a certain 
percentage saved on such cost among the work- 
men. The question was discussed at great length, 
each speaker giving his experience, some who 
had been through the strikes of the Knights 
of Labour contributing information as to their 
methods. The general impression prevailed that 
any system which recognised such a creature as 
the ‘‘ walking delegate” was hopeless to deal 
with. Where a body of men who are satisfied, 
quit work at the behest of a demagogue, they 
have surrendered their manhood, and are neither 
amenable to reason or to any conciliatory means. 
Now, from observation and some experience, 
the writer has no hesitation in saying this 
labour ny will never get much of a foothold 
in the United States, for although the workman 
may be for the moment swept with the tide, yet 
the American citizens are too well versed in free- 





dom to be —— long to remain under the heel of 
any one. Already this order is breaking up, and 


‘| the signs are not wanting that the disin tion is 


in the very heart of its existence, and well it may 

. Any government which would dare to de- 
mand one-half what these leaders ask would be 
abhorred as the most inhuman despotism ever 
known. 

After some topical discussions the meeting 
adjourned for that evening ; the Hon. Josiah Dent 
had tendered a reception to the Society at his beau- 
tiful and historic mansion situated in Georgetown. 
The avowed object of the reception was to give 
‘* the Society an opportunity to meet some of the 
representative residents of Washington.” So said our 
secretary's circular, and no doubt but for his extreme 
modesty he would have added, ‘‘and to give some 
of the ns residents an opportunity to 
meet the Society.” Now a representative resident 
is a very different man from a resident representa- 
tive, the latter being a mere accident of politics, 
while the former isa fixture. Very delightful, too, 
we found these ‘‘ representative residents,” and 
very charming were their wives and daughters. 
Many an engineer who don’t care for claret punch, 
lingered around this flowing bowl because of the 
charming ‘‘ representative resident” who dispensed 
it. The house, too, was a structure of colonial 
times, with large rooms of a rambling character. 
It had ancient trees surrounding it, and from its 
location must be charming at all seasons. It 
seems that it was also historic in its associations, 
for here John C. Calhoun, that old apostle of 
State rights, entertained the Marquis de Lafayette. 
This country will always remember both ; the one 
by his pernicious teachings sowed those dragon 
teeth of rebellion which later cropped forth into 
armed men, who were only Peta ip by an expen- 
diture of money and blood, which made the world 
wonder. The other, full of brotherly love and 
sympathy, helped our nation in its need, and will 
remain an honoured name and a household memory 
so long as this Union shall exist. Itis hardly need- 
ful to say that the Society enjoyed the reception to 
its fullest extent and evidenced it by staying the 
full time appointed in the invitation. 

The next day the party embarked on the boat for 
Mount Vernon, the old home of Washington, which 
is kept up very much as he used to keep it, and is 
under the control of the ladies of Mount Vernon 
Association. The sail down the Potomac for fifteen 
miles was thoroughly enjoyed, the day apparently 
being all that any one could desire. The mansion 
at Mount Vernon stands on the summit of a hill, 
the river making a horseshoe curve at this point, 
so that from the piazza and from the lawn a most 
exquisite view may be had up and down the river 
for some miles. Stately trees are on either side, 
and altogether it would be difficult to find a more 
perfect or more picturesque location, 

At one side of the house on the avenue leading 
to the river is the plain brick tomb containing the 
body of Washington and that of his wife; the 
house itself is a plain wooden structure 96 ft. long. 
Among the relics within are the dress sword, 
tripod, holsters, and camp equipage, the celebrated 
picture by Rembrandt Peale, and the key to the 
French Bastile presented by La Fayette. The 
room where Washington died, and his bed, are 
to be seen, while in the music room is an old- 
fashioned harpsicord. 

After passing a few delightful hours here, the 
party crossed to Marshall’s Plantation on the oppo- 
site side of the river for dinner. We had at this 
point a pretty fair example of southern shiftless- 
less. Our dinner was to be of ‘* planked”’ shad, and 
had been arranged for several days previous. The 
night before there had been a thunderstorm, and 
the ‘‘planks” were wet simply because the at- 
tendants were too inefficient to either cover them 
or take them in, and by reason of this our dinner, 
which was to have been at two, did not materialise 
till four. 

The return trip was enlivened by the antics of a 
band of soldiers who had come from Minneapolis, 
Minnesota, 1500 miles, to attend the national drill 
at Washington. Now this company were among 
the very best, and their discipline when on duty 
was remarkable, yet when on a lark they could 
lark it with the best, and the officers whom they 
obeyed implicitly when in command, did not 
hesitate to romp with them when on a pleasure 
trip. This it may be remarked is entirely charac- 
teristic of our militia, and may seem strange to 
English readers, but an American soldier is quite 
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capable of understanding both situations, and it was 

ely due to this feeling that many of the several 
actions of our late war were won. In this instance, 
the captain and lieutenants danced a Virginia reel 
on the deck with the men, but when the order was 
given to ‘fall in” each soldier moved like a ma- 
chine. As we approached Washington, a heavy 
dark cloud, which eventually ‘‘ dropped its fatness” 
on us, formed a beautiful background to the 
Washington Monument. The blue back cloud 
illuminated by frequent flashes of lightning showed 
the massive structure in the foreground tower- 
ing up in all its grandeur. The sight will never 
be forgotton by any who saw it. This monumental 
obelisk, which is the’ highest structure in the 
world, rises to the height of 555 ft. 44in., or from 
the foundation bed 592 ft. 2in., and rests on the 
summit of a hill near the banks of the Potomac, 
distant about three-quarters of a mile from the 
White House, and the park in which it stands con- 
tains 78 acres. 

(Zo be continued.) 


SUBMARINE MINING, 
By Lieut.-Colonel Bucxnm1, R.E. (Ret.) 
(Continued from page 77.) 

Apparatus Employed for Measuring the Effects 

of Submarine Explosions. 

Very few experiments with the piston and cy- 
linder type of crusher gauge have been made in 
England since the conclusion of the experiments 
against the Oberon. But a tubular form of 
dynamometer has been adopted into the service 
which in its earliest form shown on sketch (see 
Figs. 10, 11, and 12) was invented and proposed 


Fig. 10. 
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by the author in February, 1876. It acts on the 
collapsible principle, and the work performed upon 
it is measured by the difference in the amount of 
its cubical content before and after an experiment. 

The results obtained with the first form of 
this dynamometer, were encouraging ; and it has 
gradually been improved by the inventor until it 
has now become trustworthy. In the latest (1886) 
patterns the tubes are made of commercially pure 
lead obtained by the desilverising process. The 
tubing is run from a special die of elliptical section 
(Fig. 13) 1Zin. major axis and 1% in. minor axis, 





with a circular core jin. in diameter. The tubing 
is cut into short lengths, straightened and trimmed 
to exactly 6 in. in length with a smooth, flat, and 
square surface at each end. They are then packed 
in perforated wooden slabs in boxes so that they 
do not touch, and cannot damage each other or 
be damaged in transit ; fifty tubes are placed in 
one box. 

When used to measure the effects of explosions, 
three tubes are placed in a cage formed as follows : 
The top consists of a circular plate of 4 in. iron 
44 in. in diameter with a central }4 in. hole. To 
this is secured at one end an iron cage 8B. W.G. 
thick 7 in. long, and perforated with seven rows of 
Zin. holes, seven holes per row. The bottom plate, 
loose, is similar to, but 4 in. smaller in diameter 
than, the top plate. (See Figs. 14 and 15.) 

For each plate is provided an india-rubber disc 
tin. thick, 4g in. in diameter, with a central ? in. 
hole. A %in. eye-bolt with a nut at the lower end 
secures the whole together, three tubes being pre- 
viously inserted between and square to the india- 
rubber dises. Care should be taken not to screw 
bs dw cage of tubes more tightly than another. 

ese cages are usually suspended by a small wire 
rope, with eye and shackle, from floating spars, the 





distance from the charge being measured on the 
- and the required submersion on the wire rope. 

e cages cost 5/. per dozen, and the tubes cost 191. 
per 1000, but the old lead after the experiments 


| WEA YZ 
l aN 





can be sold for about 12/. per 1000. Hence the cost 
of the tubes does not exceed 7/. per 1000, The 
pellets for Eckermann’s gauges are much lighter. 
Comparing cost : 

12 of the above cages and 1000 tubes... 121. 

12 Eckermann’s holders and 1000 pellets... 541. 

The accuracy of the tubular dynamometers has 
been thoroughly established, the compressions 
of the three-tubes in a cage subjected to an explo- 
sion being almost identical. Thus the greatest 
difference of any one tube from the mean of three 
in the cage was found to be in six cages, and in one 
of the large charge experiments as follows : Greatest 
difference from mean, cage (a), 1.6 per cent. ; (b), 
3.2 per cent. ; (c), 0.2 per cent. ; (d), 2.4 per cent. ; 
(e), 4 per cent. ; (f), 2 per cent. 

The best way to measure the tubes is to get some 
carefully washed sand not too fine (silver sand is 
too fine), and dry it and let it cool., Place a tube 
on a small piece of carboard, quarter fill with sand 
and tap the tube, half fill and repeat tapping, 
three-quarter fill ditto, fill and tap, and fill and tap 
until no more sand can go in. Then strike to 
surface level, and weigh the sand carefully—W. 
After the experiment repeat=W'. Then W- W! 
=compression. And «:100::W-W':W. xis 
the percentage of capacity compressed and forms 
the method of comparison adopted ; x is indepen- 
dent of the specific gravity of the material used for 
measuring the compression. 

In order, if possible, to dovetail the records from 
these dynamometers with those from the piston 
and cylinder type of crusher gauges, experiments 
have been carried out to find the compressions pro- 
duced when the tubes were placed in a closed cy- 
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linder filled with water and subjected to the hydro- 
dynamic effect produced by a weight falling upon a 
small movable plunger. A very strong metal 
cylinder 5 in. in diameter and about 1 ft. long in- 
ternal dimensions was used, and the cylinder cover 
was fitted with a movable lunging rod 1 square 
inch sectional area. (See Fig. 16.) 





The fall of 10 lb. through 10 ft. on this plunger 
produced the following curious records on the 
tubes when three of them in one cage were sub- 
jected to the blows: 


mean, 
Trial 1. W- W1=479 61 $2 191 
» 2% 9 39 228 485 217 


This unexpected result proved how very different 
is the blow given by an explosion to that given in 
the experiment. In the one the three tubes. are 
compressed nearly equally, in the other the com- 
pression of the weak tubes saves the others. 

It occurred to the author that the trial should be 
made with one tube only in the cylinder, and a 
— cage was made (for a single tube) consisting 
of two plates and rubber discs braced together by 
two bolts, one on each side of the tube to be tested 
(see Fig. 17). A blow of 100 foot-pounds in the 
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plunger, caused by the fall of a 201b. weight, now 
gave in three separate trials on three tubes taken 
singly the following values: W-W!=230, 314, 
288, mean 277; or, 14.66 per cent. of W=1900. 
Continuing, the results of trials with 201b. falling 
weight : 


Mean 

ft... ft.-Ib. 2.9 ) Value, 

Falling 2 = 40 gave 2, or per cent, of W = { aar| <2. 
8.0 
7.37 

» 3 = 60 7.26 > =7.44 
7.68 
9.42 

» 4 = 80 {s147} -107 
11.21 
12,21 

» 5 =100 {igo2 =14.66 
15.16, 
21.26 

» 6 =120 {an31} ~2000 
20.42 
23.0 

» 7 140 {35.42 | -24.00 
24.58, 
Sines 

» 8 =160 30.08 | mai. 
\ 32.87 
(40.0 

» 9 =180 + 34.68 + = 87.68 
($8.37, 
40.0 

ith Taal US ORS SLINCS See ee. 12.05 | aus. 
\48.68 


The compressibility of water was clearly shown 
by the monkey being thrown back to a height of 
from 15 to 20 per cent.- of the fall. It was then 
caught and not allowed to fall a second time on the 
plunger. The above values were slightly increased 
by halving the quantity of water in the cylinder, 
by the introduction of a large lump of iron about 
5 in. in diameter and 6 in. long. The result was 
evidently due to less energy being absorbed in com- 
pressing the water, there being less water to 

ress. It would be very interesting to find 

y experiments whether the above values can 
be equated with hydrostatic pressures applied to a 
similar or to the same cylinder, the hole for the 
plunger being closed by a screw plug. The values 
just given when plotted graphically in a diagram 
where the abscisse are foot-pounds applied, and the 
ordinates the values for x obtained, produce a line 
almost straight. 

The lead pellets for the Eckermann’s crusher 
gauges have been subjected to similar blows given 


Table of Compressions— Large Lead Pellets. 
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ao 2 hs mn s™ ae hel 
8 = 8 & 3 8 = S 
& Sn & | 8 & | ds" |} a | 8 
2c 13 120 51 220 -705 320 84 
40 -23 140 56 240 -73 340 | .87 
60 31 160 60 260 755 360 | .89 
80 38 180 4 280 .78 380 | .93 
100 45 200 68 300 81 400 | .06 


























by a weight of 22 Ib. loz. falling through various 
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EXPERIMENTS ILLUSTRATING THE PRINCIPLE OF THE FORTH BRIDGE. 


heights. Each pellet is 55 mm. ong and 20 mm. 
in diameter or 0.4856 square inch section. 

The pellets. used in the English crusher gauges 
were also subjected to similar blows from a falling 
weight of 25 1b. In the following Table the blow 
in foot-pounds and the compressions of a copper 
pellet din. long and , square inch section are 
given, also a column of means, and the same cor- 
rected by acurve. Also in the last column are 
recorded the actual statical pressures which by other 
experiments were found to produce the same com- 
pressions. 























ge | 3 Compression in Inches. bga 
mes! B 2 0 § 
SSS] & Pos 
5's] 8 | wirst sneha) ead: ban Cor- LEE 
£= 5 £ rt. : | ean. | rected. |? 5 
| Ib. 

8 086 | .038 | .043 | .o89 | .039 | 2865 
6 | 125} .058 | .059 | 068 |' .060 | .060 | 8050 
9 066 | .070 | .079 | .072 | .078 | 3615 
12 | 2 | .090 | .092 | .094 | .092 | .094 | 4095 
15 104 | .105 | .105 | .105 | .108 | 4515 
18 | 87.5] .116 | .116 | .117 | 1116 | .121 | 4906 
21 125 | .128 | .186 | .180 | .183 | 5805 
% | 60 | .148 | 145 | .148 | 1146 144 | 5645 
27 148 | .151 162 | .161 154 | 6965 
30 | 625} .160 | .162 | .166 | .168 | .168 | 6280 
33 167 | .168 | .169 | .168 | .171 | 6585 
se | 75 | .177 | .178 | .179 | 178 | .179 | 6796 
389 .184 | .188 189 | .187 | .187 | 7070 
42 | 87.5] 190 | .191 | .191 | .191,| .104 | 7295 
45 200 | .201 | .208 | .so2)] 202 | 7540 
48 |100 | .204 | .207 | .207 | .806 | .208 | 7820 
61 208 | .211 | .214 | .211 | .215 | 8100 
64 |1126] .218 | .221 | .228 | .2c1 | .922 

57 | 223 | .226 | 298 | .298 | 8620 
60 [125 | 281 | 232 | 287 | .281 | 284 | seo 











The numerous crusher gauge experiments made 
by the War Department have never been published, 
nor is the author permitted to do so, and this is to 
be regretted, for although many of them were con- 
flicting and difficult to explain, many on the other 
hand were interesting and suggestive. | 

(Zo be continued.) | 





(For Description, see Page 116.) 





THE ELSWICK WORKS. 
(Continued from page 62.) 

Ir will be understood that the various guns and 
war material shown by Messrs. Armstrong, Mitchell, 
and Co., at the Newcastle Exhibition, only repre- 
sent a small number of the different types manu- 
factured by this firm ; but an endeavour has been 
made to select specimens of their most represen- 
tative, interesting, and novel productions. 

The following Table gives particulars of the 
Elswick guns which are exhibited : 












| aud penetrating powers of these guns are low when 
/compared with guns of more recent date; in fact, 
during the last thirty years the effective power of 
ordnance has been nearly doubled—an achievement 
largely due to the ability and research of the Els- 
wick firm. Take, for example, the comparative 
performances of some of the most recent guns, 
given in the Table; thus, the 30-pounder rapid- 
fire gun of the present date fires a shot with 520 ft. 
per second higher muzzle velocity than the gun of 
1862, besides exerting an increased penetrative 
power of 1.4 in, and being capable of firing ten times 





Guns MANUFACTURED AT THE ELSwick WoRKS, AND SHOWN AT NEWCASTLE. 





ee eee ee ee 







































































OLD. MopERN. 
! 
; | | - id | 
i : 
ett ot ee ig wa{s Sis 3 E 
i Pte ee he % & [Eb |, | 8 3 5 
e158] 8) 8 8 re eae le 5 cf 
oe eee ae Beer: = lege |g |5 he aw 
~ 3 ©; Si elig ; Agi. ‘ 
Particularsot Exhibits. |’ 3 2/2/3318 3 Siz Calc [e y| 9 a\3 5 g 
pe) e) 2 Sa eleled Gee e213] 2 le | 2 12/2 
= he $ ie: o | 38 8 be = 3212 gs ° o FA gi 
a) gs | a gy /4 = ma 2 gale ae F F o | & E s 
5 ME Be . a |S) 2/812 esgas Pe 1 
A GeO eae bias ee Pe 
* | : | 3 : bo A o se -—= 15 
eee leis | (€/b/8 Sledledegia? a| 4 (Es| 8 |a|2 
ais ita ls] a ($/8/8 12 soscelses| e eel 2 isis 
Length of gun in inches ..| 108 | 120 | 48 | 121 | 192 | 7g | 67 | 82 | 70 | 110] 203| 170, 88 | 65 | 320| 69) 71 | 524] 80 
ewt. | cwt. | 1b. | owt. | tons cwt.cwt. owt. \cwt.\cwt,|t t.'tonslewt,| tons cwt.| cwt. |tons| Ib. 
Weight of gun in tons or cwts.; 50 | 85 | 168 | 81 14 | 12) 9} 4/25) 6/34) 8/| 21 26 | 4 5 |1103| 606 
»  B@hotin pounds ../ 82 | 40 2 | 80 | 800 | 16 | 82 | 12 | 15 | 25 |100 | 30 180 | 80| 450} 7 | 65 |1800) 3.2 
»» . powderin pounds | 8 7 |40z.| 12 | 53 | 8} 8| 4| 2/12 9} 15) 8| 250 | 14/10 oz. | 960).1.7 
Muzzle velocity in feet per sec.| 1600 | 1880 | 1080 | 1362 | 1470 /1855| .. |1700} .. |1920)1940/1900| .. | .. | 2225 |1440) 1250 /2148/2002 
Penetration ininches .. ..| .. | 55} .. | 7 | 189 ée| Loop ver 6O 12 | 6.9 ve fee | RET]. | ne (88.7) 4.5 
| ' b } 








The first gun named on the Table is a specimen of 
an old cast-iron 32-pounder, as used in 1832 ; follow- 
ing this is an early coiled breechloading gun, fitted 
with the original vertical breech-block and mounted 
on a primitive cannon-truck, The muzzle velocities 





as many rounds inthe same time, This difference in 
efficiency is mainly due to the employment of slow- 
burning powder in guns of longer length, and in 
lieu of quick-burning powder as used in short guns 
formerly. In the new gung the gas pressures are 
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THE FORTH BRIDGE: 


INCH GARVIE CAISSON. 


SIR JOHN FOWLER, K.C.M.G., AND MR. B, BAKER, ENGINEERS. 
(For Description, see Page 116.) 
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more gradually developed and longer utilised at the 
back of the shot, whilst the gun is subjected toa 
lower maximum strain. 

Diagrams are shown amongst the exhibits which 
graphically explain the principles in question and 
the advantages obtained by the modern type of 
construction and the use of slow-burning charges. 

In this manner the comparative work obtained 
from an old 12-in. 25-ton muzzle-loading gun and 
a recent 10-in. 24-ton breechloading gun is clearly 
illustrated by the pressure curves. In the old type 
of gun, we find the pressure curve indicating 30 
tons per square inch exerted at the breech, and 
only 1.6 tons per square inch at the muzzle end, 
whilst the modern 10-in. gun shows a maximum 
breech pressure of 15 tons per square inch and 
5.2 tons at the muzzle, the comparative muzzle 
velocities being 1180 ft. and 2225 ft. per second 
respectively. 

Irrespective of the question of the efficiency of 
slow-burning powder, the new type of gun is about 
twice the length of the old pattern gun, but 2 in. 
less in calibre. The muzzle energy in the new gun 
is given as 15,450 foot-tons and in the old gun 
5939 foot-tons, thus showing an advantage of about 








23 times the efficiency in the new system of con- 
struction and charge over that of the old. 

Fig. 1 on page 122 shows a 4 in. jointed (25- 
pounder) elephant breechloading gun designed 
for field and siege service and for transport by 
elephants. One of its special features is that it 
can be divided into three parts, each of which 
weighs 896 lb., and forms a load for an elephant ; 
this arrangement gives great facility for carriage. 
It appears to be a valuable as well as novel weapon, 
and considering that our empire is the only 
power which possesses trained elephants, it should 
prove without a rival for the special work for which 
it is intended. 

Among the numerous methods of mounting the 
heaviest guns on board ship, the barbette system 
has been frequently solid. to vessels. G rO- 
tection is thus afforded to the operations of loading 
(for which purpose the breech of the gun is lowered 
through an opening in the deck), as well as to the 
men working the gun. The gun itself is somewhat 
exposed, but the machinery employed in its service 
is well covered. The platform on which the gun is 
mounted is usually surrounded for that purpose 
with a breastwork of inclined armour-plates. 


One of the most important of the Elswick exhibits, 
and one now being largely applied, is the hydro- 
pneumatic disappearing system of mounting guns, 
which we illustrated in our issue of the Ist of July, 
and of which the following description is taken 
from the Elswick firm’s official description. 

The immense destructive power of modern guns 
has demonstrated the necessity of providing means 
of protection superior to granite, or even iron 
defences, which have hitherto been deemed sufficient 
in coast batteries. In the disappearing system, the 
gun is carried by its trunnions on the upper end of 
two long arms, called elevators, which, at their 
lower extremity, are pivotted on the front part of 
the lower carriage. Attached to a_ crosshead, 
between the two elevators, is the end of the recoil 
ram, which works in a recoil cylinder, placed be- 
tween the — of the lower carriage. The 
recoil cylinder contains two chambers, and the 
recoil of the gun is absorbed by driving fluid from 
the. recoil chamber through ’a valve into the air 
chamber, compressing the air therein; the gun 
descends, or disap at the same time behind the 
parapet, or beneath the wall of the gun pit within 
which the whole mounting is placed: After the 
gun has been loaded in, complete security, the 
opening of a valve causes the compressed air to 
drive the fluid back under the ram of the recoil 
cylinder, and the gun is: thereby raised to the 
position for firing. In this system the gun is 
admirably protected, being only exposed to the 
enemy’s fire during the few seconds of elevation 
previous to discharge; the detachment is entirely 
sheltered . whilst working the gun, and it has 
in addition, the cover afforded by a steel overhead 
circular shield, through an opening in which the gun 
rises. The disappearing Elswick carriages have 
been tested with complete success, and are being 
largely applied to guns for coast defence, especially 
in our Australian colonies. Mountings, on this 
system for very large armour-piercing guns of 70 
tons weight, are now being made at Elswick. 
Colonel Moncrieff’s name is well known in connec- 
tion with this system, as he for many years advo- 
cated it in the face of considerable opposition. 

The term ‘rapid-fire gun” was devised to de- 
scribe a gun of small calibre, the projectile and 
powder for which are combined together in a 
metallic cartridge case, the ‘loading consequently 
being rapidly effected; and the rate of fire consider- 
ably increased. 

The original 6-pounder rapid-fire gun was in- 
tended for use either on board ship, or from a boat, 
and the conditions were that it should be able to 
fire twelve rounds a minute, the gun being destined 
chiefly for use against torpedo boat attack. 

Of late an extension of the use of metallic car- 
tridge cases, and simultaneous loading, has been 
carried out to guns of considerable shell power and 
penetration, thereby largely increasing the area 
cba can be effectively defended by guns of this 
class. 

It is obvious that if a considerably increased rate 
of fire can be obtained from a weapon firing a 30 1b., 
or even heavier projectile, a great addition has been 
made to the value of the smaller calibre guns on 
board ship, whether for defence against torpedo 
attack, or for other es. 

This is the object Bir . G. Armstrong, Mitchell, 
and Co., have had in view in ors omy ny heavy 
ore rapid-fire gun as illustrated in Fig. 2, page 
The 30-pounder rapid-fire breechloading gun, 
calibre 4.724 in., or 12 centimetres, fires a shell of 
30 lb., with 9 1b. of powder. The gun is composed 
entirely of steel ; its total length 14 ft. 2 in., 
length of bore 35 calibres, and weight 34 cwt. 

The breech is closed, likeother Elswick breechload- 
ing guns, on the interrupted screw system, but the 
novelty consists in making the breech screw conical 
in form, and forming the screw threads in steps. 
The conical form not only permits of more rapid 
working, as, by its adoption, one motion in both 
opening and closing the bregch is dispensed with, 
but the resistance of the whole thickness of the 
breech-piece is brought into play in opposing the 
longitudinal strain. Again, by arranging the thread 
in sections, and placing the sections on one step 
opposite the blank spaces on the other, the resist- 
ance of the whole circumference of the breech-piece 
is utilised. The gun is fired by electricity, the 
mechanism for that purpose being simple and in- 
genious. In the base of the cartridge case is 





screwed an electric primer, against which a brass 
pin, carried in the axis of the breech-block, presses, 
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This pin is in communication with the electric 
wires, which carry the current to fire the primer, 
only when the breech-block is closed, and secured 
by turning the lever downwards, against the rear 
of the block. In this manner all danger of acci- 
dental discharge is avoided. 

The Vavasseur mounting consists of an_under- 
carriage, or slide, carried on four rollers, and work- 
ing round a central pivot. To the front is attached 
a shield, to protect the gunners. The training is 
effected by means of a pinion on the left of the 
carriage, working in a rack on the bedplate, and 
the elevating by a rack, pinion, and worm, also on 
the left of the carriage. The shafts which actuate 
the training and elevating gear are both brought 
well to the rear, and close to the wooden shoulder 
piece, against which the fireman aiming leans, so 


that he has everything close to his hand. The/|,, 


carriage proper works on top of the slide, the recoil 
being checked by means of an hydraulic buffer. 
The running out is automatic after each round. 

This gun has been most successfully tried at the 
Government ranges, a rate of fire of ten rounds per 
minute having been obtained. 

A 70-pounder rapid-fire gun is nearly completed, 
in which, in the main, the arrangements adopted 
for the improved 30-pounder have been followed. 
Should this gun give good results, it is possible that 
rapid-firing guns will replace on board ship all the 
lighter artillery, whether forming the main arma- 
ment of small vessels, or the auxiliary armament of 
large ironclads. 


When a gun is fired, the initial velocity of recoil | 7 


is very great, and this, when resisted, gradually 
becomes reduced ; consequently the initial strain 
will be great, if the full resistance be offered at first, 
and this strain will rapidly die away. In order, as 
far as possible, to equalise the strain during the 
whole recoil, and thereby reduce the maximum 
stress, Mr. Vavasseur has arranged the pistons in 
his recoil cylinders so that the ‘‘ports” in them 
shall be wide open at the beginning of the recoil ; 
as the gun moves backwards, a revolving piece on 
the piston head is rotated by rifling in the interior 
surface of the cylinders, and gradually closes the 
ports, thereby increasing the resistance as the 
velocity of recoil falls off, and equalising the strains. 

Vavasseur naval carriages constructed on this 
principle are shown for 6 in. centre pivot and 
6 in. broadside mountings ; also for a 9-pounder 
broadside mounting. 








BRIDGING THE FIRTH OF FORTH.* 
By B. Baker, M. Inst. C.E. 


Dvrine the past four years many thousands of visitors 
from all parts of the United Kingdom, and, indeed, I 
may say from all parts of the world, have more or less 
carefully inspected the works now in progress under the 
superintendence of Sir John Fowler, the engineer-in- 
chief, and myself, for bridging the Firth of Forth. All 
classes of visitors, whether possessed of technical know- 
ledge or not, have found at least something to interest 
them amongst the multifarious operations incidental to 
carrying out so gigantic an undertaking; and I should 
have little fear of interesting my present audience if I 
could change the scene from Albemarle-street to the shores 
of the Forth. That is impossible, so I must rest content 
with an imperfect attempt to convey to you, by descrip- 
tion and illustration, some notion of the magnitude of the 
proportions and difficulties of construction of what is 
generally admitted to be one of the most important engi- 
neering works yet undertaken. A “‘ personally conducted” 
tour over the work would be far more congenial to me 
than giving a lecture, and infinitely more effective. Photo- 
graphs, and even the highest efforts of pictorial art, are 
a poor substitute for the reality. The smallest street 
accident witnessed by ourselves affects us more than a 
description or picture of the greatest battle, and for 
similar reasons t well know that when I speak of men 
working with precarious foothold at dizzy heights in 
stormy weather, my words will sound very different in 
this room to what they would were my listeners standing 
beside me in an open cage hanging by a single wire rope, 
in appearance like a packthread, and swinging more or 
less in the wind at a height of between 300 ft. and 400 ft. 
above the ground ; or were they following me up a ladder 
as high as the golden cross on the top of St. Paul’s Cathe- 
dral, with the additional excitement of the rungs of the 
ladder being festooned with icicles a foot long. You will 
lose a t deal in vividness of impression necessarily by 
the substitution of a lecture for a personal visit to the 
works, but there are some compensating advantages, as 
you will be saved between 800 or 900 miles of railway 
travelling, and a good deal of clambering of the kind 
shadowed forth. 

Ishould not have thought it necessary to soe my 
remarks by the statement that the Forth Bridge has 


nothing to do with the Tay Bridge, had not my four | end 
experience informed me that about one-half of my fellow 
countrymen labour under that singular hallucination. 


* Lecture delivered at the Royal Institution. 





Even at this date I fully ex every second Britisher (of 
course Americans and foreigners are better informed) to 
say: ‘How are ie getting on with the Tay Bridge?” 
I suggest “‘ Forth Bridge,” and the correction is generally 
accepted asa mere refinement of accuracy on my part, 
As a matter of fact, however, the Tay Bridge which was 
blown down in 1879, and has since been rebuilt, is ai 
Dundee, whilst the Forth Bridge is near Edinburgh, and 
as regards type of construction there is nothing in common 
between the two. If my lecture serves no better purpose 
it will at least help, therefore, to disseminate a little useful 
age knowledge respecting the Firths of Forth 
and Tay. 

And yet the Forth which “ bridled the wild highlander,” 
and especially that t of it where the bridge crosses, 
should ke well enough known to every reader of fiction, 
for it has been made the scene of many adventures. Mr, 
Louis Stevenson’s thrilling story, ‘‘ Kidnapped,” will have 
been read by most of you; the hero of that story was 
kidnapped at the very spot where the bridge crosses, so I 
can describe the point of crossing in David Balfour’s own 


rds : 
‘The Firth of Forth (as is very well known) narrows at 
this point, which makes a convenient ferry going north, 
and turns the upper reach into a land-locked haven for all 
manner of ships. Right in the midst of the narrows lies 
an island with some ruins ; on the south shore they have 
built a pier for the service of the ferry, and at the end of 
the pier, on the other side of the road, and backed against 
a aes | garden of holly trees and hawthorns, I could see 
the building which they call the Hawes Inn.” Such was 
the appearance of the spot 150 years ago. The middle 
pier of our bridge now rests on the island referred to, and 
the Hawes Inn flourishes too well, for being in the middle 
of our works its attractions prove irresistible to a large 
proportion of our workmen. The accident ward 
adjoins the pretty garden with hawthorns, and many 
dead and injured men have been carried there who would 
have escaped had it not been for the whisky of the Hawes 
nn, 

I would wish if possible now to convey to my hearers 
some clear impressions of the exceptional size of the Forth 
Bridge, for even those who have visited the works and 
noted the enormous gaps ta be spanned on each side of 
Inch Garvie, may yet have gone away without realising 
the magnitude of the Forth Bridge, as compared with the 
largest railway bridges hitherto built. or the same 
reason that architects introduce human figures in their 
drawings to give a scale to the buildings, do we re- 
quire something at Queensferry to enable visitors to 
appreciate the size of the Forth Bridge. If we could 
transport one of the tubes of the great Britannia 
Bridge from the Menai Straits to the Forth, we 
should find it would span little more than one-fourth 
of the space to be spanned by each of the great Forth 
Bridge girders. And yet it was of this Britannia 
Bridge that Stephenson, its fey cared thirty years ago, 
said: ‘‘ Often at night I would lie tossing about seeking 
sleep in vain. The tubes filled my head. I went to 
with them and got up with them. In the grey of the 
morning when I looked across Gloucester-square it seemed 
an immense distance across to the houses on the opposite 
side. It was nearly the same length as the span of my 
tubular bridge !” 

Our spans, as I have said, are each nearly four times as 
great as Stephenson’s. To get an idea of their magnitude 
stand in Piccadilly and look towards Buckingham Palace, 
and then consider that we have to span the entire dis- 
tance across the Green Park, with a complicated steel 
structure eng oom? 15,000 tons, and to erect the same 
without the possibility of any intermediate pier or sup- 
port. Consider also that our rail level will be as high 
above the sea as the top of the dome of the Albert Hall 
is above street level, and that the structure of our bridge 
will soar 200 ft. yet above that level, or as high as the top 
of St. Paul’s. The bridge would be a startling object 
indeed in a London landscape. 

It is not on account of size only that the Forth Bridge 
has excited so much general interest, but also because it 
is of a previously little known type. Iwill not say novel, 
for there is nothing new under the sun. It is a cantilever 
bridge. One of the first questions asked by the generality 
of visitors at the Forth is—why do you call it a cantilever 
bridge? I admit that it is not a satisfactory name and 
that it only expresses half the truth, but itis not easy to 
find a short and satisfactory name for the type. A canti- 
lever is simply another name for a bracket, but a reference 
to the diagram will show that the 1700 ft. openings of the 
Forth are spanned by a compound structure consisting of 
two brackets or cantilevers and one central girder. Owing 
to the arched form of the underside of the bridge many 
persons hold the mistaken notion that the principle of 
construction is analogous to that of an arch. In prepar- 
ing for this lecture the other day, I had to consider how 
best to make a general audience appreciate the true nature 
and direction of the stresses on the Forth Bridge, and 
after consultation with some of our engineers on the spot, 
a living model of the structure was arranged as follows 
(see illustration on page 114): Two men sitting on chairs 
extended their arms and supported the same by grasping 
sticks butting against the chairs. This represented the two 
double cantilevers. The central girder was represented 
by a short stick slung from one arm of each man and the 
race ye by ropes extending from the other arms to a 
couple of piles of brick. When stresses are brought on 
this system by a load on the central girder, the men’s 
arms and the anchorage ropes come into tension and the 
sticks and chair legs into compression. In the Forth 
Bridge you have to imagine the chairs placed a third of a 
mile apart and the men’s heads to be 360 ft. above the 
ground. Their arms are represented by huge steel lattice 
members, and the sticks or props by steel tubes 12 ft. in 
diameter and 1} in. thick. 





I have remarked that the principle of the Forth Bridge 
is not novel. When Lord Napier of Magdala accom- 
panied me over the works one day he said: *‘I suppose 
you touch your hat to the Chinese?’ and I replied 
** Certainly,” as I knew that a number of bridges on the 
en had existed in China for ages past. 
Indeed, I have evidence that even savages when bridging 
in primitive style a stream of more than ordinary width, 
have been driven to the adoption of the cantilever and 
central girder system, as we were driven to it at the Forth. 
They would find the two cantilevers in the projecting 
branches of a couple of trees on opposite sides of the river, 
and they would lash by grass ropes a central piece to the 
ends of their cantilevers and so form a brid This is no 
imagination, as I have actual sketches of such bridges 
taken by exploring parties of engineers on the Canadian 
Pacific and other railways, and in an old book in the 
British Museum I found an engraving of a most interest- 
ing bridge in Thibet upwards of 100 ft. in span, built 
between two and three centuries ago and in every respect 
identical in principle with the Forth Bridge. When I 
published my first urticle on the pro ‘orth Bridge 
some four years ago I protested against its being stig- 
matised as a new and untried type of construction, and 
claimed that it probably had a longer and more respect- 
able ancestry even than the arch. 

The best evidence of approval is imitation, and I am 
pleased to be able to tell you that since the first publica- 
tion of the design for the Forth Bridge, practically every 
big bridge throughout the world has been built on the 
principle of that design, and many others are in progress. 


(To be continued.) 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 

uieter last Thursday, and the advance in price gained on 
the previous day was lost. Business in Scotch warrants 
began at 42s, 2d. cash, but down to 42s. 04d. cash was 
accepted both forenoon and afternoon. Not much change 
took place in Cleveland and hematite pig iron during the 
day, and the settlement prices at the close in the afternoon 
were—Scotch warrants, 42s. per ton ; Cleveland, 34s. 44d.; 
and hematite, 44s. 14d. Depression was again the pre- 
vailing feature of the market on Friday, and the quota- 
tions were lower, Scotch iron closing 24d. per ton, Cleve- 
land 1d. and hematite 14d. down from the closing prices of 
the previous day. The warrant market opened strong on 
Monday, and prices recovered the decline of Friday. The 
highest point at which business in Scotch iron was done 
was 42s. 1d. cash, which was the quotation for sellers at 
the close. Cleveland did not show any improvement at 
the close, when the settlement prices were—Scotch war- 
rants, 423. per ton ; Cleveland, 34s. 3d. ; and hematite iron, 
44s, 14d. Quietness was again the rule of the market 
yesterday. Scotch warrants advanced in price a little in 
the forenoon, to 42s. 14d. per ton cash, but 2d. per ton 
lower was accepted in the afternoon, and at the close 
there were buyers at 41s. lld., with sellers askin 
42s. cash. o business was done in Clevelan 
at either meeting of the ‘“‘ring,” and very little in hema- 
titeiron ; and the settlement prices at the close in the 
afternoon were—Scotch, 42s. ; Cleveland, 34s. 44d. ; and 
hematite, 44s, The market was flat this forenoon, and 
prices again declined, business being done in Scotch 
warrants down to 41s. 10d. per ton cash. The same 
price was also reached in the afternoon, and the settle- 
ment prices at the close were—Scotch warrants, 41s, se 3 
Cleveland, 34s. ; and hematite iron, 44s. per ton. The 
amount of business doing is on a very limited scale. It is 
stated, however, that fair orders have lately been received 
from America for Scotch iron, and that good parcels of 
hematite have been placed for the same market. Freightage 
rates for pigiron from the Clyde tothe United States have 
lately been fixed at 10s. per ton, which is the highest figure 
known for a long time, and the fact is looked upon as a 
hopeful one, so far as the trade with America is concerned. 
With the exception of Italy the demand for the Continent 
continues to be very slow. Up till the present the home 
trade has been much affected by the holiday season, but 
a change for the better may now be looked for with some 
degree of confidence. The number of blast furnaces now 
in actual operation is 82, as compared with 85 a year 
ago, 90 at this time two years, 94 in 1884, and 115 
four years ago. Six of them are engaged in making 
basic iron, 13 are working on hematite, and 63 are making 
ordinary iron. Last week’s shipments of pig iron from 
all Scotch ports amounted to 7747, as against 6867 tons in 
the preceding week, and 11,120 tons in the correspondin 
week of last year. They included 1650 tons to the Unite 
States, 325 tons to Canada, 400 tons to France, 1030 tons 
to Italy, 110 tons to Holland, smaller quantities to other 
countries, and 3277 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores 8 
at 904,038 tons yesterday afternoon, as compared with 
900,363 tons yesterday week, thus showing an increase for 
the week amounting to 3675 tons. 


Kirkintilloch Sewage Works.—The Police Commissioners 
of Kirkintilloch, a small town about eight miles north of 
Glasgow, have just received permission from the Public 
Works Loan Commissioners to conclude a loan of 20,000/. 
for the pu of ing out an important scheme of 
sewage works at Dryfield. The works are at present well 
advanced towards —es the mode of purification 
being the intermittent downward filtration system. 


Sale of a Lanarkshire Colliery.—Some extensive colliery 
Agha have just been purchased by Mr. Colin Dunlop, 
un., coalmaster, Glasgow, the seller being Mr. John 
Graham, chartered accountant, as trustee on the seques- 
trated estates of John Hendrie, coalmaster. The pur- 
chase was made at’ the upset price of 40,000/. The 
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mineral properties included in the purchase lie chiefly in 
the Bothwell and Addington district, about eight miles 
from Glasgow in a south-easterly direction. 


New Contract for Locomotive Engines.—It_ is stated 
to-day that Messrs. Neilson and Co., of the Hyde Park 
Locomotive Works, Glasgow, have concluded another 
Indian contract, which consists of twenty-one engines for 
the South Mahratta Railway Company, 


Price of Galvanised Sheet Iron.—The increasing demand 
for galvanised sheet iron has led to an advance of 1l. per 
ton being made. An announcement to that effect has 
been made to-day. 


The Coal Trade.—At the coalmaeters’ meeting in Glas- 
gow to-day an inprovement was repo in the de- 
mand for coal, which is ascribed to the termination of the 
holidays, and may, therefore, be only of a temporary 
character. The miners were idle in a considerable number 
of places oe and as a whole they are not working 
anything like full time, At the Ayrshire ports the coal- 
shipping business is very backward, but there has been 
more doing at the ports on the Firth of Forth. The prices 
of main and steam coal are a shade firmer. The follow- 
ing prices have been quoted to-day: Main coal, 5s, 6d. 
to 5s. 10d. per ton f.o.b, at Glasgow ; ell coal, 6s. to6s. 9d. 
per ton; splint coal, 5s. 9d. to 6s, 3d. ; steam coal, 7s. to 
7s. 9d. At the pitheads the varieties of coal mentioned 
are generally from 1s, 6d. to 2s. per ton under those quota- 
tions. 

’ 


wag bs Parafiin Light Company.—For the last few 
weeks the financial reputation of this great company has 
been rapidly going from bad to worse. When the panic 
was on, just about the time of the half-yearly report being 
issued, the shares fell to about 15s., but since then they 
have fluctuated considerably, according as circumstances 
have seemed favourable or otherwise. Since the half- 
yearly meeting was held, convertible debenture stock to 
the extent of 285,000/. has been asked from the public for 
the purpose of endeavouring to float the concern through 
the difficulties that have now been encountered, and it 
was stated on ’Change to-day that applications had been 
received up till this date for only about 100,000/. 


The Glasgow International Exhibition.—The Machinery 
Committee appointed in connection with the International 
Exhibition which is to be held in this city next year, pro- 
pose to have an overhead rope-driven crane in the ma- 
chinery courts, with a lifting power of some twenty 
tons. This crane will be used for unloading and 
placing heavy exhibits, and will be allowed to remain 
during the Exhibition in the central court as an ex- 
hibit. Such firms as would wish to exhibit a crane of 
the kind referred to, should at once place themselves in 
communication with the Committee. 


The Electric Light in Fishing Operations.—Some inte- 
resting experiments in connection with the subject of 
fishing are being, at present, carried on in the Firth of 
Forth, under the patent system of Captain Coppin. It 
has long been known that fish are strongly attracted 
toward any ing light, a fact which is utilised by the 
salmon night fisher, who uses a flaming pine torch to 
bring the prey within reach of his “‘leister” or spear ; 
and it is proposed under this system to employ by way of 
lure the powerful light of the electric lamp. A number of 
gentlemen having obtained the use of the steamship 
'T'weeddale, kindly granted by Mr. Scott, of the General 
Steam Fishing Company, Granton, have had her com- 
pletely fitted out for the purpose with electric apparatus, 
engine, and dynamo, arc lamps of 6000 candle-power, in- 
candescent submarine lamps, &c. The work has been 
done under the superintendence of Mr. Greville E. 
Johnston, on behalf of Messrs. T. H. Perry and Co., elec- 
trical engineers, Liverpool. During last week the vessel, 
thus equipped, was engaged in her novel fishing cruise in 
the neighbourhood of the Isle of May. 


Highland Society’s Show.—The annual show of the High- 
land and Agricultural Society of Scotland is being held 
this week in the city of Perth, but so far as the implement 
and machinery oy is concerned, it is far from 
being a success. The display this year is smaller than 
that of any annual show during the past twenty years, if 
the Inverness shows be excepted. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tinsley Rolling Mills Company, Limited.—The annual 
report of this company, whose works are at Carbrook, 
near Sheffield, was issued last night. The directors 
announce that a profit has been made on the year’s work- 
ing which enables them to declare a dividend at the rate 
of 74 per cent. per annum, free of income tax. The 
whole of the plant has been kept in first-class order, and 
the trade prospect is said to be improving. 


Bridgework.—It is proposed to erect a new bridge over 
the River Don, at Newhall, Sheffield. The estimated 
cost of the structure is 4800/. 

Sheffield Junior Engineering Society.—A meeting of this 
Society has been held in Sheffield, presided over by Pro- 
fessor J. M. Beaman. Mr. J. Ernest Fletcher read a 
paper on ‘‘ The British Locomotive.” The lecturer, after 
reviewing the early history of the British locomotive, 
passed on to the later developments of the “iron horse,’ 
exhaustively examining each principle, introduction, im- 
vrovement, or invention connected with his subject. The 
several points of the economisation of fuel, rapid genera- 
tion of steam, the introduction of steel in the construc- 
tion of different parts of locomotive machinery, were 
interestingly discussed, after which the lecturer entered 
into a general description of the best representative 
express and other engines worked by the different railway 








companies of the empire. A discussion afterwards took 
place, and a vote of thanks to the lecturer concluded the 
proceedings. 


Enormous Steel Casting.—Messrs. T. Jessop and Sons, of 
Sheffield, have manufactured 4 steel stern-post, cast in 
one en measuring 27 ft. long and 17 ft. across, and 
weighing 12 tons. As its conveyance by rails would 
have blocked both lines it was forwarded by traction 
engine to its destination. It may be mentioned that 
the business of making enormous steel castings and 
= is rapidly extending in Sheffield, and the 
new plant, which has recently been laid down for this 
purpose by one or two of the leading firms, is more than 
answering expectations, 


Local Miners and the New Miners’ Bill.—A large meeting 
of miners has been held at Ilkeston to consider the New 
Miners’ Bill. For many months past, the colliers have 
been agitating for more protection whilst at work. It 
was urged that it was owing to the action of the trades 
unions that the present Bill had assumed anything like 
a satisfactory shape. It was further contended that the 
miners should have power to prevent the introduction of 
inexperienced labour into the mines. Attention was 
drawn to the fact that in future all coal must be paid for 
by weight, and that the inspector of weights and measures 
would visit the colliery weighing machine at least once 
in six months to see that it was right, The clauses ac- 
cepted by the masters’ and miners’ representatives were 
far better than any they had had before. A resolution 
in = of joining the Miners’ Association was put and 
carried. 


Coal.—As an instance of the low value now obtainable 
in some districts for coal it may be said that first-class 
household quality is being sent from one pit near Unstone, 
and delivered two miles from the pit bank to any one, for 
5s. 6d. per ton, carriage included. 


Engineering and Steel Department.—The engineering 
houses report a slight improvement in the state of trade, 
but it is not anticipated that there will be anything like 
a general activity until the autumn months are reached. 
On all hands it is agreed that business is slowly mending, 
but there are yet many hundreds of hands in this district 
who are only partially employed. There can be no doubt 
that the unwonted amount of holiday making this year 
has adversely affected the heavy trades, and because of 
this the engineering branches are suffering. The call for 
high-class steel continues to increase, both on English and 
American account, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLESBROUGH, Wednesday. . 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on ’Change, but not much business 
was transacted. The market was steady and the feeling 
was firm. No. 3 Cleveland pig for early shipment was 
offered in second hands at 34s. 6d. per ton, and in some 
cases even less was quoted, but makers adhered to 35s. 
The shipments of pig iron at Middlesbrough continue 
satisfactory, there having been exported up to date this 
month 52,200 tons, against 58,600 tons last month, 
and 43,300 tons at the corresponding period last 
year. The exports of manufactured iron and steel are 
still very heavy. Both at home and abroad the latest 
reports from most iron centres are encouraging, and a 
large amount of work is in view, especially for Indian, 
colonial, and foreign railways. Manufactured iron prices 
are the same as those last quoted, plates, being 4/. 10s., 
angles 4/. 5, steel ship plates ‘6/. 2s., and angles 5/. 10s. 
per ton, all less 24 per cent. at works. Rails are in good 
demand at 4I. 5s. to 41. 7s. 6d. per ton f.o.b., and as the 
pressure at the steel works is increasing, higher prices are 
anticipated. 


The Board of Arbitration.—The half-yearly meeting of 
the Board of Conciliation and Arbitration for the manu- 
factured iron trade of the North of England was held at 
Newcastle on Monday, the President, Mr. William Whit- 
well, being in the chair. The report showed that there 
were eleven works, owned by nine firms, who were repre 
sented on the Board. The number of operative sub- 
scribing mémbers was 3440. The financial statement 
sho that there was a balance in hand of 656/. 17s. 
The President congratulated the members upon the 
success of arbitration, and hoped that the prospects of the 
iron trade would improve, and that a better state of things 
would be reported at their next meeting. 


The Consett Iron Company.—The directors of this ably- 
net rao have pay os a to the 
ordinary general meeting on August 20 next the payment 
of a divdend of 12s. per share on the old shares, and of 
2s. 3d. per share on the new shares, A dividend of 4s. 
will also be recommended to the meeting of the Consett 
am Ore Company, Limited, to be held on the same 

ay. 

Engineering and Shipbuilding.—Engineering throughout 
the North of Eoyend continues fairly busy, and there are 
prospects of still more activity in general work. Both 
marine builders and bridge builders have a large number 
of orders on hand. The gery we industry is in a 
better state, and there are signs of further improvement. 


The Production and Prices of Manufactured Iron.—To- 
day (Wednesday) at Middlesbrough the Board of Concilia- 
tion and Arbitration for the manufactured iron trade of 
the North of England issued the accountant’s report for 
the two month’s ending June 30 last. This shows that 
the average net selling price of manufactured iron was 
4l, 12s. 52d. per ton. The total make reached 42,534 tons, 
216 tons being rails, 5742 tons angles, 10,956 tons bars, 
and 25,618 tons plates. The price at the end of the pre- 





vious two months was 4J. 13s, 3.82d. per ton, and the total 
production was 46,700 tons. There isa much better de- 
mand for steel, and the make of manufactured iron is not 
likely to increase, 

The Coal and Coke Trades.—Coal continues rather dull, 
but coke is firm, 





FOREIGN AND COLONIAL NOTES. 

The New American Cruisers.—It is expected that the 
total cost of finishing the engineering work on the Chic 
will be 46,000 dols. less than the estimates, and in the 
case of the Boston and Atlanta 15,000 dols. and 18,000 
dols. less res’ rey The Atlanta has been ordered to 
be docked at New York, to have her bottom cleaned and 
painted. She will be despatched on another trial trip in 
a short time. The Boston, now at l.ew York, is being 
fitted with ice machines, electric lights, and steam sepa- 
rators, and will be ready for a trial trip within a few 
weeks. The Chicago is not so far advanced as the other 
cruisers, but the engines have been practically finished, 
and only a small amount of construction work remains to 
be done. She will soon be removed from Chester to the 
New York Navy Yard. 


Rolling Stock on the Mediterranean Railway.—The Coun- 
cil of i. —— “ ae ilway —. 

any has deci to carriages an 
ow hoe As to the rolling pret pene. system. Orders 
for 3000 trucks are also in course of execution. 

Compartment Bulkheads.—The steamship Trave, of the 
North German rag Lem, many improvements, Ali 
her mares ent bulkheads are closed with water-tight 
steel and iron doors, which are so arranged as to cut 
through any obstacle, such as coal or wood, which may 
obstruct their closing. The doors are opened and closed 
from the deck, and an indicator under the eyes of the 
officer of the watch shows the position of the doors. 


Water in New South Wales.—An artesian bore on the 
Waraaring road, 75 miles north-west of Roanoke, has 
reached a depth of 960 ft., and the flow of water has 


increased from 4000 gallons to 33,000 gallons daily. The 
) water is of excellent quality. 


Baldwin Locomotives.—The Baldwin Locomotive Works, 
of Philadelphia, have completed two large locomotives for 
the Cascade division of the Northern Pacific Railroad, 
where the grade is 300 ft. tothe mile. These monsters 
weigh about 90 tons each, and are of the decapod type, 
having ten driving wheels each. The works are building 
six locomotives for use in Brazil, and they have further 
orders on hand for the Jacksonville, Tampa, and Key 
West, the Norfolk and Western, the Richmond and 
Danville, and the Atlantic Coast Line Railroads. 


Queensland Harbours and Rivers.—The Queensland 
Harbours and Rivers Department reports that the 
Platypus steam-hopper dredge, which was engaged at 
Townsville cutting a channel across the bar, = been 
brought down to Brisbane for repairs, on the completion 
of which work will be resumed at Townsville. 


Decapod Locomotives.—Some decapod locomotives built 
last year by the Baldwin Locomotive Works for the 
Northern Pacific Railroad are now engaged in construc- 
tion operations on the C de Mountain Division. The 
engines have been a surprise to the mechanical depart- 
ment of the system, wen Gay the unexpected ease with 
which they pass round the sharpest curves. Switch- 
backs for crossing the Cascade Mountains are almost 
finished, and the fine will be in operation within two 
months. The decapods will then be used for pulling 
trains up the steep grades. A tunnel, which will reduce 
peed ora to 116 ft. to the mile, the maximum grade 
used on the Northern Pacific Railroad, will not be com- 
pleted for two years. 








Junior Enoingerine Society.—Mr. William Ander- 
son, M.Inst.C,E., has kindly consented to become Pre- 
sident of this Society for the seventh session, which he 
will inaugurate by the delivery of an address in October 
next. On Wednesday, 20th inst., a party of members and 
their friends paid a visit to the Royal Mint by permission 
of the Hon. C. W. Fremantle, CB, Deputy Master. A 
large number availed themselves of the opportunity thus 
afforded for visiting this mgr | establishment. The 
unique machinery employed in the conversion of the 
bullion into coin, including rolling, cutting, and stamping 
was shown in full operation, particular interest being 
evinced in the automatic weighing machines and the pre- 
cision with which they performed their various movements. 
The next excursiun of the Society takes place in Septem- 
ber, when the Beckton Gas Works is to be visited, 





James Watt.—A capital likeness of James Watt, in 
= photography, has been produced by Mr. S. H. 

yfe, of 72, Houston-street, Glasgow. It is copied from 
an oil painting by Partridge, which was painted from a 
portrait by Sir W. Beechey with additicnal sittings. The 
painting has been — several hands, including 
those of Dr. Fleming, of Glasgow College, and the late 
Mr. Robert Napier, and is now a od of Mr, John 
Scott, of Haw hill, Greenock. e portrait gives the 
impression that it is a capital likeness, for it is full of 
character and thought ; it was evidently taken at mature 
age, and presents Watt in the full vigour of his powerful 
intellect and with the composure which comes with 
ripened experience. The photograph measures 11 in. b 
9 in., and is a first-rate example of this kind of work. It 
will find a place, we imagine, in the library or office of 
every engineer who takes @ pride in following the deve- 
lunes of his profession. e price is thirty shillings 
ramed, 
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Ir would at first sight seem difficult to find any con- 
nection between the practice of cricket and the science 
of engineering, but Messrs. A. Paget, of Loughborough, 
have, in the above ingenious arrangement, given us a 
striking example of the wide range covered in the 
operations of modern mechanicians. 

It will be seen from the above illustrations that 
the numerals are upon endless belts or bands, each 
belt being long enough to carry a complete set of 
numerals from ‘‘0” to ‘*9.” Each of these belts is 
free to move (independent of the adjacent belt) over 
suitable drums which turn upon an axle running from 
end to end of the scorer casing. Upon the back of 
each belt there are fixed suitable battens regularl 
eer so that there is one batten for each numeral, 

Zach drum upon which a belt runs has two grooves in 
it, to receive the battens on the belt, and is of such a 
diameter that one half-revolution of the drum advances 
the belt a length or space equal to »né numeral. 

The scorer casing is divided into three divisions, and 
the centre division holds three belts which will show 
numbers up to 999, and this centre set of belts shows 
to ‘*Total score.” The two side divisions each carry 
two belts for showing the scores of the two batsmen 
playing. At the left-hand end of each division is a 
grooved pulley which can turn freely upon the axle 
which carries the drums (upon which the belts of 
numerals run). Attached to this pulley, and hanging 
down on the inner side, is a cord carrying a balance- 
weight. This weight holds the grooved pulley in its 
normal position against a fixed stop. To the other 
side of this pulley is attached another cord which 
passes down ugh the bottom of the scorer case and 
terminates in a handle as shown in sketch. Upon the 





side of this grooved pulley is a spring-hook, latch, or | 





PAGET’S CRICKET SCORER. 
CONSTRUCTED BY MESSRS. A, PAGET AND CO., ENGINEERS, LOUGHBOROUGH. 
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catch, which engages with a suitable projection upon 
the side of the drum which carries the units belt. 
Then when the handle on the end of the cord above 
referred to is pulled down, the grooved pulley is caused 
to make half a revolution, and in so doing the spring 
catch upon its side causes the drum which carries the 
units belt to turn round half a revolution also, and 
in so doing it advances the units belt one figure. 

To insure that the drums should not overshoot, 
a suitable spring-locking latch is provided, which 
is made to lock into suitable notches in the end of the 
drum. 

After the units belt has made a complete revolu- 
tion from ‘‘ 1” to “9,” it is so arranged that as it turns 
from ‘* 9” to “*0” it causes the tens belt to advance 
one figure‘also. This is effected by means of a sliding 
finger (shown in the sketch), which works on the side 
of the batten (inside the units belt) which occurs be- 
tween the “0” and the ‘‘1.” This sliding finger has 
a small lug or projection upon it which passes 
‘through a slot in the belt, and so stands out from 
the surface of the belt. As the ‘‘9” upon the belt of 
numerals is brought opposite the opening in the front 
of the scorer casing where it is seen, the lug upon the 
sliding finger is brought into contact with an incline 
plane (seen in the back view of the scorer in sketch). 
Then as the belt is advanced to bring the ‘‘0” into 
view the inclined plane pushes the slidin er out 
so that it engages with a batten u e adjoining 
belt and carries it round the space of one figure. After 
the lug on the sliding finger has passed the in- 
clined plane it is camalet ty a half ring or hoop pass- 
ing over the top of the drum, which keeps it in gear 
with the adjoining belt until the half-revolution of the 
drum is completed, when the spiral spring inside the 
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sliding finger causes it to return into its normal posi- 
tion inside the belt, 

A similar arrangement of sliding finger on the tens 
belt causes the hundreds belt to advance when re- 
quired. 

One great advantage of this arrangement is that any 
one of the belts can be turned easily and quickly 
either backwards and forwards by hand when any 
mistake is made by the man working the scorer with- 
out throwing anything out of gear, and so any mistake 
can be quickly corrected, and when a batsman is out 
and a fresh man goes in the belts can be quickly set 
back to ‘* 0.” ; 

The sketch showing the three handles for working 
the scorer also shows the arrangement whereby, by one 
pull of the handle, each run as it is made is added 
to the score of the man who made it, and also to the 
total score, and all extras are added to the total 
score without altering the score of either batsman. 





EDINBURGH WATER WORKS. 

In connection with the forthcoming meeting of the 
Institution of Mechanical Engineers in the Modern 
Athens there is to be an excursion to a portion of the 
works constructed in recent years to provide that city 
and its suburbs with a supply of water. We ma 
briefly premise that the source of the Edinburg 
water supply is partly in the Pentland Hills and 
partly in the Moorfoot Hills, the latter being the 
most recent. It is intended, we believe, to limit the 
excursion to a portion of the Moorfoot Works, on 
the understanding that they embrace features which 

the greatest amount of engineering interest. It 
is not undesirable, however, that we should say some- 
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thing regarding the works which are situated in the 
Pentlands, and with that aim in view we have prepared 
a general map embracing the whole area of the collect- 
ing grounds, together with several illustrations of 
works distributed over the Pentland Hills. In the 
concluding portion of our descriptive notice, which we 
shall give in a future issue, we intend to deal more 
ye with the Moorfoot Works. 

t is interesting to note that Edinburgh has been in 
ae apg of a public gravitation water supply for 
ully two hundred yaars, the first systematic supply 
having been introduced into the city in the year 1681, 








in accordance with the provisions of an Act passed by 
the Scotch Parliament so far back as 1621. A period 
of more than fifty years, however, was allowed to pass 
before anything was done in the way of carrying the 
Act into operation. The source of the supply was the 
Comiston springs in the Pentland Hills, a short dis- 
tance to the south of the city ; and for the introduction 
of the water of those springs a contract was entered 
into in the year 1674 between the Town Council and a 
Dutchman named Krauss. The works were completed 
in the year mentioned, at a cost of 2950/., but the sup- 
ply never exceeded 135,000 gallons per day, and it was 
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often much less. <A 3-in. lead pipe was employed as 
the conduit. Additional springs were brought in from 
near the same source in 1698, the actual completion of 
which did not take place till 1720. A 4}4-in. lead pipe 
was substituted for the other one, and it was itself 
subsequently replaced by aniron pipe 5 in. in diameter. 

This supply lasted till the year 1755, when a great 
scarcity of water was experienced, and an additional 
quantity was obtained from the Swanston district, 
a little further to the south. This supply, which was 
introduced in 1761, was brought in by means of wooden 
pipes, specimens of which are occasionally found in 
the streets of the Old Town when opened for the pur- 
pose of laying new pipes, but most of them were 
removed and replaced by a 7-in. iron pipe in the year 
1790. In 1780 an elaborate report was furnished to 
the Town Council, by the eminent engineer Smeaton, 
on improving the supply from Comiston and Swanston. 
Then, again, in 1811, an exhaustive report on the 
Edinburgh Water Works was addressed to the magis- 
trates and Town Council by Mr. Telford, in which, in 
addition to Comiston and Swanston, he dealt with the 
Crawley, the Bavelaw, and the Black springs. 

After another great scarcity of water had been ex- 
perienced, the Edinburgh Water Company came into 
existence in the year 1819, and they acquired the then 
existing works from the corporation, the payment for 
which was 30,000/. in stock. They obtained Parlia- 
mentary powers to introduce the Crawley springs in 
the Glencorse Valley, the works being designed by Mr. 
Telford, but carried out by Mr. James Jardine. The 
water was introduced into Edinburgh in the year 1822, 
the cost being 209,000/., and the supply of water 
amounting to 2,700,000 gals. per day. The works 
carried out at this time included the construction of 
the Glencorse reservoir and the collection of the sprin 
which rise in Crawley Haugh, the construction of the 
Crawley regulating cistern and the filter tunnel under 
the Logan Burn, and the laying of the main pipe thence 
into, and distribution pipes through, the city. Glen- 
corse reservoir is distant from the mound at Princes- 
street by road about 84 miles, it covers 544 acres, and 
has a capacity of 359,375,000 gals. 

Another water company was formed in the year 1825. 
whose aim was to bring in water from Listonshiels 
and Bavelaw district, but their interest was bought up 
by the existing company, who, in the following year, 
obtained Parliamentary powers to enable them to in- 
crease the supply, and to supply Leith with water. 
With the exception of the introduction of water into 
Leith, the scheme was not carried out for several years. 
The consumption of water continued to increase, but 
not much scarcity was felt till 1836. In 1842, how- 
evar, Glencorse reservoir became actually empty ; and 
in the following year an Act was obtained for the in- 
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troduction of the Bavelaw and Listonshiels springs, 
the works connected with which were completed in 
1848, at a cost of about 100,000/., the additional supply 
of water thus obtained being about 2,000,000 gallons 
per day. Messrs. Jardine and Leslie were the engi- 
neers. 

Various other extensive works were provided for by 
an Act passed in 1847. They included Loganlea, 
Clubbiedean, Torduff, and Bonally reservoirs, and 
the raising of the level of Glencorse reservoir to the 
extent of 4 ft., so as to increase its capacity. Under this 
Act there was also provided a supply of water for Porto- 
bello, which only obtained its first systematic water 
supply in the year 1851. By this time there were, in ad- 
dition to the Glencorse reservoir, which, as we have 
mentioned, was constructed in 1822, other five reser- 
voirs on the north side of the Pentlands—namely, 
Threipmuir and Harlaw, employed for compensation 
purposes ; Clubbiedean and Torduff, both required for 
storing the surplus water of certain springs ; and the 
Bonally reservoir, which occupies the site of two oid 
reservoirs originally constructed in connection with 
the Swanston supply, but which were abandoned on 
the introduction of the Crawley water in 1822, it being 
then supposed that the supply would be practically 
inexhaustible. There was also the Loganlea reservoir, 
which was constructed in the Glencorse valley for the 
purpose of increasing the storage in the south side of 
the Pentlands, Messrs. Rendel and Beardmore, of 
London, prepared the scheme authorised by the Act 
of 1847, i it was carried out under the super- 
intendence of Mr. James Leslie, who, in 1846, 
succeeded Mr, Jardine as engineer of the Edinburgh 
Water Company. About the time to which we have 
recently been referring, there were also constructed 
filter beds at Torduff and Glencorse, as also the pre- 
sent service reservoir on the Castlehill of Edinburgh. 

It may be well here to give in tabular form some 
information regarding the reservoirs that had been 
constructed ant were in actual use in the year 1853 : 








Year of 
Suface . 
Name. = yor Capacity. 

acres. “gallons 
Glencorse si | 1833 54 359,375,000 
Loganlea “ ano, ae 18 121,875,000 
Clubbiedean .., .| ~ 1850 12 65,625,000 
Torduff ie x 1851 11 112,500,000 
Bonally As Jas. 1853 14 53,125,000 
Threipmuir ... a 1847 184 206,250,000 
Harlaw _ ay re 1848 34 168,750,000 
Castle Hill... 20 1851 des 1,715,000 














By-and-by there was abundant evidence that the 
requirements of the panto were in excess, or likely 
soon to be in excess, of the supply ; and the result was 
that action was again taken by the Water Company to 
secure Parliamentary powers to bring in additional sup- 

lies of water, An Act was obtained in 1856 authoris- 
ing theintroduction of the water of the Colzium springs. 
This scheme consisted of the collection of those springs, 
which were led into the existing aqueduct at Westrig, 
where they join the waters of the Bavelaw and Liston- 
shiels district, and are conducted along with them and 
the Blacksprings into Edinburgh in the existing pipe 
from Torduff, near Colinton. A reservoir was also con- 
structed on the water of Leith at Harperrig, for the 


_purpose of affording compensation to the millowners 


on the west of Leith, who, by the operation of the Act 
of 1856, were deprived of the spring water which 
naturally flowed into it. The nw were completed 
and the springs introduced in the summer of 1859. 
A still further supply of water was obtained from the 
Crosswood springs under the provisions of an Act of 
Parliament passed in 1863. The water from this source 
was introduced in the year 1868. The Harperrig reser- 
voir has a surface area of 1734 acres, and its capacity 
is 562,500,000 gallons, while the Crosswood reservoir 
covers an area of 62 acres, and has a capacity of 
175,000,000 gallons. By the time that the water of the 
Crosswood springs was introduced the total amount 
available for the district of Edinburgh, Leith, and 
Portobello was about 8,000,000 gallons per day ; and 
as the district was then eatimated to have a population 
of 230,000, the supply was equal to 34 gallons per head 


per day, of which 14 per cent. was used for manufac- | i 


turing purposes. The cost of the works up to that 
time was about 500,000/. 

By reference to the map, the position of the Glencorse 
reservoir, and at Fig. 2 its leading structural features, 
will beseen, At first the reservoir had a maximum 
depth of 58 ft., and it covered about 50 acres, the 
capacity being about 300,000,000; but by raising the 
level 4 ft., as formerly mentioned, the area and capacity 
has since been materially increased. The water was 
drawn off from the bottom of the reservoir by an 
pe of culverts and cast-iron pipes, which 
were laid on the solid ground, but without any sluice 
valves at the inner end. These valves, however, were 
placed on the pipe immediately to the outside of the 
puddle wall or trench, where the pipes enter an 





elliptically-shaped culvert of masonry, through which 
they are carried till they reach the tail of the embank- 
ment, where, by an arrangement of flap-valves, the 
water can be turned into a large cast-iron tank, and 
the amount of the discharge be ascertained. At a level 
of about 18 ft. below the original surface of the reservoir, 
there is an upper outlet, or safety tunnel, for the rapid 
discharge of floods. Its inner end was fitted with a heavy 
iron casing, containing two sluice-shuttles lying at an 
inclination of about 14 to 1, each opening being 6 ft. 
by 2ft. 6in., worked from the top by gearing con- 
nected with the shuttles by rods lying on the face of 
the bank. The inner portion of the culvert is circular, 
4ft. in diameter. This circular portion extends for 
a distance of about 300 ft., after which it widens 
out to the dimensions of 64 ft. by 44 ft., with a 
semicircular roof and vertical walls. The crest 
of the waste weir is 60 ft. in length, and the 
channel from it, after a slight fall, is almost 
level. The embankment was carefully put together 
with a water-tight heart of puddle, and no accident 
is reported to have occurred during its construc- 
tion, although considerable excitement and alarm 
were caused by the accumulated waters of a flood 
which nearly overtopped, and was likely to wash 
away, the SE tener Saar embankment; but pro- 
vision was made to prevent this by temporarily spread- 
ing tarpaulings or other sheets over the soft material 
of the bank. One peculiar feature in this scheme con- 
sisted in the construction of the “filter tunnel,” a 
culvert about 20 ft. under the surface of the valley, 
into which the water flowing in the burn was intended 
to percolate, and so far purify itself; but from the 
loamy nature of the material it turned out not to be 
very efficient. 

At Fig. 3 there are represented some of the con- 
structional features of the embankment, &c., of Har- 
perrig reservoir, mention of which has already been 
madee. This reservoir is situated in a most favourable 
position so far as the relative size of the reservoir and 
its embankment are concerned. There are but few 
reservoirs which have such a small embankment in 

roportion to the amount of their contents. The out- 
et for compensation water is by means of a culvert 
sufficiently large to permit of the passage of floods 
during the construction of the reservoir from an area 
of about 4217 acres. This culvert is formed of ashlar, 
6 ft. wide by 74 ft. high, with semicircular roof. The 
upstand shaft at the inner end of the culvert is square, 
and is furnished with sluices outside and inside. The 
waste weir is 100 ft. long on the crest, being at the 
rate of 1 ft. for every 42 acres. 

One of the latest works connected with the supply 
of water from the Pentlands is the Crosswood reser- 
voir, which was completed fully twenty years ago. 
Some of its features are illustrated in Fig. 4. The 
maximum depth of the reservoir is 40 ft., and it is con- 
structed, as regards its outlet works, in a manner 
similar to that at Harperrig ; but the waste weir and 
channel are somewhat different, owing to the greater 
length of the Crosswood embankment, which, after 
crossing a gorge of about 200 ft. in width, is continued 
in a curve for a distance of 1200 ft. It was necessary 
to construct an overflow weir near the deepest part of 
the bank. For this purpose a wall of masonry was 
brought up, faced on the outside with ashlar steps 
having a slope of 14 to 1, the rise of each step being 
16 in., and the tread 24 in. The topof this wall forms 
the crest of the weir, over which the flood-water 
escapes. The weir channel, with a flat gradient, is led 
in the ordinary manner from the bottom of this flight 
of by-wash steps. 

A brief notice may be taken of some of the other 
reservoirs ; and first in order we shall deal with two 
of the compensation reservoirs, namely, Threipmuir 
and Harlaw. The former has a maximum depth of 
23 ft. Its embankment is 960 ft. long, and is of sub- 
stantial dimensions, having the top 8ft. in width and 
7 ft. above the top water of the reservoir, with an inside 
slope of 4 to 1, and an outside slope of 24 to 1. There 
are two outlets from this reservoir, one of them being 
7 ft. above the level of the other. They both consist 
of cast-iron pipes 2 ft. in diameter, and their upstands 
are composed of oak, erected on the inner end of the 
pipes, by means of which access is obtained to the 
sluice rods. The Harlaw reservoir has a maximum 
depth of about 64 ft., and the embankment is 387 ft. 
in length. This reservoir also has two outlets, consist- 
ing of cast-iron pipes, the upper one laid 40 ft. above 
the bottom. At the inner end of each pipe is an up- 
stand shaft of 7 ft. internal diameter. Gangways 
supported on timber piers lead out to the two 
upstands. The sluice wells, or shafts, are each 
furnished with an outer sluice of oak, working 
in guides, each extending the whole height of the 
tower ; so that the sluice may be drawn up to the 
surface when the reservoir is full, if required for repair; 
and there is also a valve inside the shaft, on the inner 
end of the pipe which is laid through the embankment. 
The waste weir of this reservoir is 100 ft. long, and 
the drainage area about 3934 acres; while that of 
Threipmuir is about 3613 acres, and the length of the 
waste weir 90 ft, 





Of the Clubbiedean, Tonduff, and Loganlea reservoirs, 
it is not necessary to speak at any great length. They 
are emg | constructed upon the same plan, and cons 
sequently the description of one may suffice for all 
three. The embankments were formed with slopes of 
3 to 1 inside and 24 to 1 outside, with a wi th of 
10 ft. on the top, which was 5 ft. above top water level. 
A puddle well'was formed in the interior of the bank, 
8 ft. wide at the top, increased with a batter of 1 in 8 
on each side down to the level of the ground, the depth 
of the puddle trench varying according to the nature 
of the material. The body of the embankment was 
formed of layers not exceeding 6 in. in thickness, care- 
fully put together. 

In the Loganlea and Torduff reservoirs a tunnel is in 
each case driven in the solid rock through which the 
lower outlet is led, while there is an upper pipe at a 
level of about 30 ft. below the surface for enabling the 
water to be drawn off as near the surface as possible, 
thereby insuring greater purity and avoiding unneces- 
sary strain in working the valves under high ye ae 

here is only one outlet pipe in the Clu biedean 
reservoir. It is 2] in. in diameter, and is fixed together 
by means of bolts passing through lugs cast on the out- 
side of the ordinary spigot and faucet. On the lower 
side of the Clubbiedean embankment there is a 
measuring cistern, by which the yield of the springs 
can be ascertained, and from this point, about 700 ft. 
above ordnance datum, one of the pipes supplying the 
North Pentland water is led direct to Edinburgh. 
Asimilar cistern is erected near the Torduff embank- 
ment, into which is discharged the surplus water from 
the Clubbiedean pipe, and also the water from Torduff, 
which percolates through filter beds in the immediate 
vicinity. From this measuring cistern, at a height of 
550 ft. above sea-level, a second pipe conveys the 
water to another district in Edinburgh. 

It should here be remarked that the supply of water 
from the Pentland works is so far peculiar, as it is 
derived almost entirely from springs. This peculiarity 
is of great importance, inasmuch as large extensive 
storage reservoirs, such as are to be found in many 
other places, have been thereby rendered unnecessary. 

In another article we propose to deal with the more 
recent works for the supply of water to Edinburgh and 
several of the adjacent towns, which have been con- 
structed in the Moorfoot Hills. Some of these works 
will be embraced in the excursion next week. 





HELICAL JOINTS FOR BOILERS. 
To THE EpiTorR OF ENGINEERING. 

Srr,—* Fantéme” should not expect your correspon- 
dents should take the trouble of synthesising its problem, 
so as to establish premises to discover the reason why the 
area of C D only equal .6 square inch. ‘* Fantéme” 
suggests that 3; might be a misprint for 7. Such a 
change will, of course, account for the .6 square inch, but 
what does the fact of “ Fantéme’s” substitution of sy for 
gy mean? Just that the test-piece is grooved at E F to a 
depth of .2 its entire depth, and that C D is grooved to a 
depth of .7 its entire depth. What such a specimen test- 
piece grooved in such a manner can elucidate regarding 
the strength value of helical joints I know not, 

Poor ‘* Fantéme” should revisit ‘‘ Hades” and try to 
recover from ‘‘ Lethe” some of those portions of its 
memory it has doubtless mislaid. It would then remem- 
ber that the diagonal joint “‘ is really subject to the total 
resultant stress of the transverse and longitudinal com- 
ponents.” There needs no ghost come to tell us this 
truism, for it is the veritable point on which the 
stre’ value of the diagonal joint hinges, ‘“‘ Fan- 
téme” would remember that any two sides of a 
triangle are together ter than the third—that the 
sum of the adjacent sides of a parallelogram is greater 
than the diagonal. Therefore the resultant is less than 
the sum of the components, ergo, the stress crossing the 
diagonal joint is less than the sum of the stresses crossing 
the longitudinal, and the circumferential joints. ‘‘ Fan- 
téme” may say “‘these are first principles, and every one 
knows them.” Just so, but it is unfortunate that what 
every one ought to know some one forgets, and so with 
‘*Fantéme” at present. Nor, extending these first prin- 
ciples, can ‘‘ Fantéme,” by ‘‘ cudgelling his brains,” arrive 
at the proper strength value of the diagonal joint of 
45 deg. rake. 

I am glad to learn ‘‘Fantéme” has got Anderson’s 
‘Strength of Materials” on his bookshelf, and I can 
assure “* Fantéme” that I am ready to accept the dogma 
of the 1.26 sect (proper), but surely not the 1.26 sect 
who vaguely pr that, although the diagonal joint of 
45 deg. rake is 1} as mE as the longitudinal, it is really 
weaker, because—what? I am ready to join the 1.26 sect 
who verily believe that a boiler composed of 1 in. shell 
plates and with diagonal joint of 45 deg. rake is at least 
just as strong and a far better boiler than one composed 
of 1} in. shell plates and with the ordinary longitudinal 


joints. Yours “ee F 
R. Haptianp, 
Cork, July 27, 1887. 


BLAST FURNACES. 
To tHE Eprtor or ENGINEERING, 

Smr,— Would any of your numerous readers kindly say 
maker’s name.of the best instrument for taking the heat 
of hot blast of blast furnaces, with particulars of same? 

By inserting the above will mach oblige, 

Yours, &c., ae 
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GOVERNING MILL ENGINES. 
To THE EDITOR OF ENGINEERING. 

Sir,—I have been waiting for a reply from ‘‘ Consult- 
ing Engineer” to the positive questions in my letter of 
the 22nd ult., but he seems to have subsided. Mr. 
Moscrop also evades the test of his governor, which I have 
proposed under fair conditions. Instead of this, similar to 
the misquotation of one of my former letters, he now asks 

our correspondent “‘ Radix” to say what he means bya trial 
aeeen the Moscrop recorder and the Proell governor, 
the two being as distinct as a mowing machine and a 
churn. Lhave read “‘ Radix’s” letter over and over again, 
but find that there is only a proposal of a trial between the 
two governors, and Mr. Moscrop cannot mean that there 
is such a vast gulf between the two. Still possibly there 
is, and that may be the reason why Mr, Moscrop declines 
the trial ; he ought to know his governor best. 

In his different letters Mr. Moscrop enlightens us about 
the history and the functions of his apparatus. Accord- 
ing to this undeniable authority his governor is con- 
structed ina happy-go-lucky manner ; first itis a governor 
which apparently dispenses with centrifugal force, and 
obeys only the laws of gravity ; further it is intentionally 
not balanced, but has centrifugal force (after all) and 
gravity pure and unadulterated, whatever that may 
mean. After such an explanation of an invention by 
its own owner I can fully understand, that ‘*Con- 
sulting eel does not take up ‘“‘ Radix’s” and 
my own challenge. What struck me, however, still 
more than the above criticism of his own governor, 
is that Mr. Moscrop tries to teach me what I have 
maintained all along, and which lesson should have 
been addressed to his admirers, ‘Consulting Engi- 
neer” and “KE. C., Jun.” Both of these anonymous 
writers maintain, that it is one of the functions of the 
Moscrop recorder, to measure fractions of per cents. of speed 
correctly, while Mr. Moscrop sends them home with the 
authoritative advice, that his instrument is intended to 
detect too tightly packed throttle valves, slipped eccen- 
trics, and the like. Now, anybody who takes the trouble 
of reading up this correspondence, will find that I have all 
along claimed the greatest possible credit for these func- 
tions of the recorder, but surely for such pur it does 
not matter whether the speed is correctly indicated with 
per cent., while in the test proposed by ‘* Consulting 

ngineer ” and “EK. C., Jun.,” an error within that limit 
would have been — fatal to the engine. And under 
these circumstances Mr. Moscrop taxes me with an inten- 
tion of depreciating his invention, and to this assumed 
wrong replies with dark ‘“‘surmises.” If he intended to 
be strictly fair, he ought to keep such insinuations for 
himself, or speak out his mind. hat he has apparently 
suppressed is that I made it my business to depreciate 
his recorder, because the Proell governors and gears 
cannot stand its test. Will Mr. Moscrop be good enough 
to read my letter of June 8 again, and say what reason 
there is that Proell engines need fear his control? I have 
been challenged to put the Proell engine to that test, and 
in reply a Moscrop diagram of no mean merit is pub- 
lished, drawn by an engine with the identical construction 
of governor, if acting on a different kind of gear, and 
under exceedingly unfavourable circumstances. Thus, 
for all practical purposes the efficiency of the Proell 
governor and even very nearly within the limits requested 
by ‘‘ Consulting Engineer,” is proved. 

If you will allow me the space, I would add another 
proof. Messrs. Thomas Bi and Co., Limited, have 
at their spinning mill at Dalry, in Ayrshire, a pair of 
coupled beam engines, to which Messrs, T. McCulloch 
and Sons some time ago fitted Proell Ns pr ge gears, both 
engines being placed under the control of one governor, 
Messrs. Biggart now report as follows: ‘‘ We find that 
the governor is very successful in regulating the speed. 
With a little care the engine can be run for a week with- 
out any variation over a minute or so between the time- 
piece and speed clock (which of course is out of reach 
of the engineman). This fact and the very steady drive 
of gearing throughout the mill is the best testimonial we 
can give.” Here we have the independent control of a 
speed clock registering within minutes correctly during a 
week’s run, and a Lee steady drive in a spinning 
mill, so Mr. Moscrop need not think that I have any 
objection to users of Proell engines controlling the speed of 
the same by the recorder. hether they find it in their 
interest to do so or not I must leave them to judge. For 
Mr. Moscrop’s theory is only good for politicians; and 
don’t they prove it? Some of the greatest statesmen of 
this country have lately combined for furthering technical 
education, and I expect that in the schools they intend to 
create technical theory will come in for a good share. 
Had not those statesmen better take the warning of Mr. 
Moscrop, and confine their efforts to politics? It nfay be 
sad for Mr. Moscrop, but I hardly think they will. 

Now, instead of to theory, Mr. Moscrop refers us to 
“hard facts.” What are they? That his machine was 
tested to 100, &c., revolutions, Why, that is exactly 
what ‘‘ Consulting Engineer” maintaimed could not be 
done by observation only, and as Mr. Moscrop does not 
give his method how this speed was tested (of course 
within fractions of per cents.), I dare say that he relied on 
observation. Thus, what is denied to two recognised 
experts shall be granted to Mr. Moscrop. Where are 
then the hard-and-fast lines of plain facts? Well, they 
resolve themselves into assurances by Mr. Moscrop, and 
I for one am not going to sell an engine on the guarantee 
of a1 per cent. mee | diagram, on the strength of Mr. 
Moscrop’s assurances that his machine is correct, while 
theory teaches me that it can only be so within certain 
limits. Mr, Moscrop’s further argument, that every indi- 
vidual machine must be correct, because two of them 
driven at equal variations give identical results, does not 
hold water. I expect that the two machines were made 
from the same drawings and patterns; would it surprise 





any reasonable man that they will have then identical 
functions, and also identical faults? To come to the 
other — of the correctness of the recorder—that one 
with the change wheels. I trust Mr. Moscrop will have 
no objection to send you, Sir, for publication, some such 
diagrams he speaks of, duly authenticated by independent 
men conversant with the matter, and I would suggest 
that these diagrams should be drawn by Mr. Moscrop’s 
analyser, so as to be open to close scrutiny. Then we 
should see how far they are “similar in position,” and I 
need hardly remind Mr. Moscrop that.a divergence of the 
lines to the extent of 7; in. at any point of the line would 
render his recorder unfit for the test of the Proell engine 
within the limits suggested by my critics. If such dia- 
grams are published, that show no variations from one 
another of z{ in., or are — exactly to the extent of 
in., not gy in. more nor less, then, but then only, shall 
admit his recorder to be an instrument to make such 
tests with, and on the other hand, if Mr. Moscrop cannot 
do that, [ trust he will confine himself to the too tightly 
packed throttle valves and slipped eccentrics. 

To prevent superficial readers from rushing into print, 
I would once more clearly define the position. am 
challenged that the Proell engine cannot run within 
1 per cent., and the Moscrop recorder is proposed as a 
test. Thus a diagram of ¢y in. wide would be allowed, 
but one of yy in. plus yy in. width would condemn the 
engine, because that would prove 1} per cent. variation. 
No reasonable man will expect me to submit to such 
test, without being allowed to convince myself first, 
whether the standard is also correct within these limits. 
Mr. Moscrop refuses a theoretical test ; let us see whether 
he will accept the practical one. 

The letter of ‘‘ E. C., Jun.” I can pass over with very 
few words. If he had followed the correspondence closely, 
he would have hardly have taken the trouble of repeating 
the challenge of ‘‘ Consulting Engineer.” He entirely 
ignores that the main question at present is, whether the 

oscrop recorder is correct and isometrical within frac- 
tions of per cents. Until that question is positivel 
answered, I have already refused to accept the test, whi 
it is therefore idle talk to repeat. He further entirely 
ignores ‘‘ Radix’s” letter, who quotes as his authority 
Mr. J. Ainsworth Stott, that far from it being impossible 
to regulate an engine within 1 per cent., he knows engines 
that do so within 4 per cent. 

What a faint recollection he has of the correspondence 
is proved by this, that he mixes up the report of the 
oxpente at the jute mill engine, where the load varied 
only about 15 per cent., with that of an independent firm, 
who never claimed a 1 per cent. limit, but a practically 
steady drive of a sawmill, What has this, besides his 
reference to the Marchant engine trials, to do with this 
discussion? He may as well say that the Proell engine 
very likely varies more than 1 per cent., ause some 
fool had maintained that he had squared the circle, or 
that he had discovered perpetual motion, and was found 
out. I think such arguments unworthy of atechnical dis- 
cussion of this kind. j 

The last sentence of *‘ E. C., Jun.’s” letter reminds me 
strongly of the overbearing tone of ‘Consulting Engi- 
neer.” Will he please take note that the makers are re- 
sponsible for no word of the article? Whether otherwise 
the merits of the engine have been exaggerated or notris 
just the question under discussion, and it will not be 

rought nearer to solution by his dictum, for which 
there is certainly far less reason than for the contention 
of two experts. If he can back his opinion with argu- 
ments, by all means let him do so, but he has certainly 
no right to palm off such opinions as though they were in- 
disputable facts. I am, Sir, yours faithfully, 
HERMANN Kuang, 
25—35, New Broad-street, London, July 16, 1887. 





To THE Eprtor OF ENGINEERING. 

Srr,—I read with great interest your correspondence 
on the above subject in your recent issues, but feel con- 
strained to say a word when I see a discussion, which 
might have been a profitable one, coming to an abrupt 
termination. 


In the first place, I ask is it fair to English engineers |, 


generally that so high a claim for an ages should be 
made without a thorough test by the best of instruments ? 
Here we have been told is a ‘‘ perfect” governor, one in 
fact that will regulate an engine within 1 per cent., which 
certainly entitles it to be so-called, if an accurate result. 

After a perusal of the matter Ee before your 
readers, two questions arise: 1. Is the efficiency of the 
Proell governor so high as alleged? 2. Is not the con- 
trivance a complication of parts, and too unwieldly for 
general use? 

Now the former question is easily settled; why not 
accept the suggestion of “Consulting Engineer,” and 
a the engine to a test by a Moscrop recorder? Mr. 
Kuhne said in one of his letters that the instrument 
would do for all practical ery and what more is re- 
quired? There is a lurge field for an engine that can do 
all that is claimed for this. But I am rather under the 
impression that there are governor gears in this country 
with a range of variation quite as small, and certainly 
more simple, and therefore less costly. Take the Pax- 
man automatic cut-off gear for example, which consists of 
a governor controlling the point of cut-off by a link, and 
two eccentrics as explained in yopr issue of the 15th inst. 
That arrangement keeps the engine within a very small 
range, 24 per cent., I believe, and as a proof of its “‘ per- 
fection,” at the recent Health Exhibition, while one of,the 
engines was indicating 350 horse-power the belt broke, 
but the governor took charge of the and no differ- 
ence of speed was perceptible. Nor has the Proell gear 
improved upon that result, 

Yours truly, 
PRACTICAL ENGINEER. 





LAUNCHES AND TRIAL TRIPS. 

THE screw steamer Holme Force, which was recently 
built at Made pom, om by Messrs. R. Williamson and Son, 
and engined by Messrs, Dunsmuir and Jackson, Govan, 
had her trial trip on the Firth of Clyde on Saturday, the 
16th July. She is fitted with a set of triple-expansion 
engines of the latest design, having all the modern im- 
provements, and working at a pressure of 150 lb. per 
square inch. On the measured mile at Skelmorlie she 
attained the speed of 10 knots per hour on a very low con- 
sumption of fuel. 





On the same day the screw steamer Gem, which was 
recently launched by Messrs. John Fullerton and Co., 
Paisley, went down the Clyde on her official trial trip. 
She ran the lights between Cloch and Cumbrae, which 
was done at the rate of 11? knots per hour, a rate of — 
in excess of what was anticipated. The Gem has n 
built to the order of Mr. W. Robertson, Glasgow, and is the 
seventh steamer which the same builders have constructed 
for that gentleman. She is built with a double bottom on 
the cellular principle, and carries a large quantity of water 

last, which is disc’ y a pulsometer. The 
engines, which were supplied by Messrs, William Kin 
and Co., Dock Engine Works, Glasgow, are construc’ 
on the triple-expansion three-crank principle, and are the 
first built by that firm. Steam is supplied by a large hori- 
zontal tubular boiler, working at a pressure of 160 lb, 
fowl ge inch, and having a Gilmour’s feed-heater at- 
tached, 





On Wednesday, the 20th inst., the iron P nse 
steamer Kydoniai, built to the order of Mr. Georgalas, 
Aivaly, Asia Minor, by the Sunderland Shipbuilding 
~ oh Limited, went on her official trial trip to sea. 
The dimensions of the vessel are, 170 ft. by 25ft. by 13 ft. 
The main engines have been built by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, and 
are upon the three-crank tri-compound principle, havin 
cylinders 15in., 25in., and 40in., by 24in. stroke, an 
working at a pressure of 1501b, per square inch. The 
steamer is specially constructed for the passenger trade 
between Smyrna and Constantinople, and on the trial the 
average speed of the runs was 13 knots per hour. 


On Wednesday, the 20th inst., there was launched from 
the yard of her builders, Messrs, Raylton, Dixon, and Co., 
a steel steamer which has been built to the y= of 
Messrs. Tatham, Bromage, and Co., of London, for the 
Engineer Steamship Company, Limited. Her dimensions 
are: Length, 196ft.; breadth, 28 ft.; depth moulded 
14ft. 7in. She is specially built for carrying large and 
heavy pieces of machinery, without any beams in her 
holds, having one large hatchway 62 ft. long by 12 ft. 6in. 
She is fitted with water ballast, &c., as a complete cargo 
boat, and in addition will have powerful shear legs fitted 
on deck for the purpose of lifting and stowing heav 
pieces of machinery, boilers, &c. She will be fitted wit 
triple-expansion engines of 120 horse-power by Mr. George 
Clark, of Sunderlard. 


On July 21, there was launched from the shipbuilding 
ard of Messrs. Joseph L. Thompson and Sons, North 
he a steel steamer, named the Rubens, of the follow- 
ing dimensions, viz.: Length, 275ft.; breadth, 38 ft. ; 
depth of hold, 20 ft. Gin. ; built to the order of Messrs. 
Bolton and Kenneth, of London. The engines are of the 
triple-expansion type and are being built by Messrs. T. 
Ri and Sons; they are of 1000 indicated horse- 
wer, having two steel boilers, working at a pressure of 
lb. per square inch. The construction of ship and 
engines has been under the supervision of Mr. Terrot 
Glover, of Sunderland. 











On Friday, July 22, Messrs. D. Macgill and Co., 
Irvine, launched a steel screw steamer named the Gargo, 
which has been built to the order of Messrs. Ross and 
Duncan, Whitefield Engine Works, Glasgow. A vessel 
of 75 tons register, and built to the highest class at 
Lloyd’s, she measures 88 ft. by 17 ft. by 9 ft. Messrs. 
Ross and Duncan are supplying the engines, which are of 
230 horse-power. On being completed, she will proceed to 
Portugal, where she will be engaged in the salvage and 
towing trade. 


Mr. W. S. Cumming, Blackhill Dock, Glasgow, on 
July 22, launched the Araucana, a serew tug steamer 
theasuring 40 ft. by 8ft. by 4 ft. 6in. She is built en- 
tirely of steel, including decks, skylights, &c., and is 
intended for carrying passengers and for towing purposes 
on the Chilian coast of South America, being fitted u 
complete in every respect as a sea-going boat for cmb 

urposes. The engines, which are being supplied by 

essrs. Lees, Anderson, and Co., Glasgow, to whose 
order the vessel has been built, have a pair of high- 
pressure cylinders 64 in. in diameter, and steam is pro- 
Fanner a steel return-tube boiler, 6 ft. long by 5 ft. in 

iameter, 





On Monday, the 25th inst., the new steel screw steamer 
Charters Tower, built by Messrs. John Readhead and 
Co., West Docks, South Shields, to the order of Messrs. 
F. Stumore and Co., London, was taken to sea on her 
trial trip. Herdimensions are: 300 ft. in length, 40 ft. 
breadth, and ft. depth. The engines, also built by 
Messrs. J. Readhead and Co., are of the triple-expansion 
type; the machinery worked continuously during the 
four hours’ trial, without the slightest hitch, at 75 revolu- 
tions, the power developed by the engines being 1212 
indicated horse-power. The speed on the measured mile 





after a series of runs was ascertained to be 114 knots 
per hour. 
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CONSTRUCTED BY SIR W. G, ARMSTRONG, MITCHELL, AND CO., LIMITED, ELSWICK. 
(For Description, see Page 114.) 
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Fic, 2 30-POUNDER RAPID-FIRING BREECHLOADING GUN, 
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NOTICE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS.—The summer meeting 
wiiltake place in Edinburgh from Tuesday, August 2, to Friday, 
August 5, both inclusive. The following papers have been offered 
for reading and discussion: ‘‘ On the Structure and Progress of 
the Forth Bridge,” by Mr. E. Malcolm Wood, of London. ‘“ Notes 
onthe Machinery employed at the Forth Bridge Works,” by Mr. 
William Arrol, of Glasgow. ‘‘On the Paraffin Oil Industry in 
Scotland,” by Mr. St. John V. Day. ‘‘ Description of the Electric 
Light on the Isle of May,” by Mr. David A. Stevenson, of Edin- 
burgh. ‘‘ Description of the New Tay Viaduct,” by Mr. Fletcher 
F. 8. Kelsey, ‘On Electro-Magnetic Machine Tools,” by Mr. 
Frederick John Rowan, of Glasgow. ‘On the Dredging of the 
Lower Estuary of the Clyde,” by Mr. Charles A. Stevenson, of 
Edinburgh. ‘‘On the Position and Prospects of Electricity as 
applied to Engineering,” by Mr. William Geipel, of Edinburgh. 


On Tuesday the members will be received by the local committee 
at 9.30 a.m., and will spend the morning in reading and dis- 


94 | proceeded for two years, when differences arose 


30 | that the contract was a measure and value one, and 


Bridge, and in the evening the Institution dinner will take place. 
On Wednesday the morning will be devoted to the consideration 
of papers, poe | in the afternoon there will be five alternative ex- 
cursions to @) Young’s Paraffin and Mineral Oil Works ; (2) the 
Broxburn Oil, Company’s Works; (8) the Burntisland Oil Com- 
pany’s Works ;’ (4) the Floor-Cloth Works of Messrs. Barry, 
Ostiere, and Co., at Kirkealdy ; and (5) the Carron Iron Works. 
In the evening there will be a conversazione at the Science and Art 
Museum. On Thursday there will be an excursion to Dundee to 
inspect the Tay Viaduct, three of the jute factories, three engi- 
neers’ and machinists’ shops, the harbour works, and University 
College. On Friday there will be alternative excursions to (1) 
the water works and paper mills in the Esk Valley; (2) Leith 
Harbour and the Isle of ; and (8) the Newcastle bition. 
A number of Edinburgh works are also open to the visitors. 
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ARBITRATION. 


Wuat is arbitration? Probably nineteen out of 
every twenty intelligent men of business would be 
ready to give off-hand a definition of the word, as 
current amongst business men, which would embody 
the following principle: A final settlement by a 
private court created by the parties specially for a 
particular dispute. This, we imagine, is what A 
and B would severally expect to have in their bar- 
ain if an arbitration were to form part of it. A 
substitution for the delay, expense, and intricacies 
of Her Majesty’s courts, with their harassing 
appeals. Simplicity, economy, finality. The word 
arbitration itself suggests complete and summary 
judgment. 

Moreover, the special creation of the court per- 
mits the appointment as arbitrator of a person 
skilled in the interests, businesses, or professions 
concerned, and thus avoids the risks arising with 
untrained jurymen, and even—as regards techni- 
calities other than legal ones—with untrained 
judges, A special training in the particular art or 
business may be quite essential to a proper under- 
standing of the dispute and a full appreciation of 
the technical documents, processes, or works 
affected. Thus is arbitration seen to be an insti- 
tution most valuable to the commercial world, and, 
as might therefore be expected, arbitrations are of 
every-day occurrence, 

Not only from want of technical knowledge, 
however, are the public courts unfitted as a rule for 
dealing with technical disputes. Sometimes a 
specially qualified court is demanded by the vast- 
ness and complexity of the issues also. A notice- 
able instance of this is found in the arbitration 
arising out of the construction of the docks at 
Tilbury, of the progress of which mention has been 
made from time to time in our columns. We are 
compelled to speak of this litigation with some 
reserve, as it has yet to go through certain stages ; 
but there are stages which have passed into history 
and become the property of the public, and from 
these we think some valuable lessons may be drawn. 
The story in brief is this : 

The construction of the great docks at Tilbury 
for the East and West India Dock Company had 


between the engineers and the contractors as 
to the value of the work; whether, in fact, 
the actual work was that priced in the schedules 
or was, in the terms of the agreement, ‘‘ work 
of another description.” We may note in passing 


not one for a lump sum. The differences were 
enormous. According to the contractors a balance 
of more than 300,000/. was due to them for works 
alone. According to the engineers the contractors 
were largely overpaid, although to what extent did 
not appear until long afterwards, when it was 
claimed to be 30,0007. Matters came very rapidly 
to a violent crisis, the company taking possession of 
the works and plant, and evicting the contractors. 
The contractors appealed to arbitration under a 
clause in the contract which runs thus: ‘“ If any 
dispute or difference shall arise between the parties 
. . . as to the meaning of these presents or anything 
herein contained or anything to be done hereunder, 
then in every or any such case the matter in differ- 
ence shall be referred to the arbitration of some 
person to be appointed by the President of the In- 
stitution of Civil Engineers,” &c. Under this 
clause Sir Frederick Bramwell was appointed sole 
arbitrator and entered upon his duties almost 
immediately. This was just three yearsago. Sixty 
thousand questions have been put and answered in 


‘the costs, judgin 


those in the courts — number nearly 170, and 
from published accounts, must 
have amounted already to about 100,000/. Sixty- 
three days were occupied by the case for the con- 
tractors, but of this forty days went in cross ex- 
amination. The company’s counsel then argued 
for three days to the end that the arbitrator ought 
to reject certain portions of the evidence—grouped 


‘for this purpose into eight different classes, and 


including, inter alia, nature of soil, depth of foun- 
dations, communications prior to signing the con- 
tracts, &c.—and having done so would find that 
nothing would be left for him to adjudicate upon, 
and a nonsuit must follow, 

Sir F,. Bramwell, the arbitrator, was regularly 
advised on points of law by an assessor of exceed- 
ingly great experience in arbitrations, and for 
answering the questions specially submitted by the 
company, an eminent Queen’s Counsel was called in 
to assist the arbitrator and the assessor. The result 
was a refusal to nonsuit. 

Against this finding, and in spite of the contractors’ 
protest that both parties were bound by the arbi- 
trator’s ruling, the company appealed to the Court 
of Queen’s Bench for leave to revoke the arbitrator’s 
authority on the ground that the arbitrator had 
received evidence which was in point of law inad- 
missible, and had exceeded his jurisdiction. The 
Court of Queen’s Bench upheld the authority of the 
arbitrator on the ground that the parties had 
agreed upon their tribunal and must abide by its 
decision. Thereupon the company turned to the 
Court of Appeal, and the arbitrator’s authority re- 
ceived still further confirmation. The company 
then, at a summons of the arbitrator, proceeded 
with their case, but meanwhile carried their appeal 
to the House of Lords, where already counsel have 
argued for many days. 

These figures would of themselves be interesting 
enough, as showing to what magnitude even a 
simple arbitration may grow, but there is in addi- 
tion a matter of widespread importance to the 
engineering profession. It will be seen in a moment 
from the extracts we shall quote that there is prac- 
tically before the House of Lords the question 
whether, notwithstanding the exhaustive character 
of his inquiry, the company shall be allowed to 
revoke the arbitrator's authority unless he accepts 
the directions of the Queen’s Court upon matters 
which he regards as properly for his own court. Quite 
apart from the merits or details of the particular 
disputes between the dock company and the con- 
tractors, Messrs. Kirk and Randall, and without 
discussing the current proceedings before their 
Lordships’ House, which of course we are not at 
liberty to do, we in common with all members of 
the great commercial community are keenly inte- 
rested in the principle involved in the decision 
which in all probability their lordships will make 
one way or the other before very long, and the 
judgments of the courts below which stand as the 
law at the present moment, and to which we are 
at liberty to refer, will serve to show how that 
interest arises. 

Mr. Justice Stephen, when delivering judgment 
in the Court of Queen’s Bench, said: ‘‘ When I 
consider the complexity and extent of this proceed- 
ing, and when I consider the difficulties with which 
the execution of such an undertaking must be sur- 
rounded, it seems to me it would be dangerous in 
the extreme for a court of law, necessarily very im- 
perfectly acquainted with the subject, to interfere 
in the middle of an arbitration by saying this or 
that head of evidence is not to be admitted. If 
we had to do soat all it would be necessary to begin 
by carefully examining the whole contract, by 
judicially determining what the meaning of that 
contract was, by interpreting every expression in it, 
and amongst others the particular expression ‘ other 
description of work.’ And when we had interpreted 
the contract in that way we should then have to 
lay down a rule with regard to the admissibility of 
evidence, and say no evidence is to be admitted 
before the arbitrator which does not go to show 
that the contract as interpreted by us has either 
been broken or has not been broken. Now is 
that a proper position for the court to be placed 
in? It appears to me the effect of it would 
be by a side wind and by a misuse of the discretion 
with which we are invested by the statute, to 
transfer from the arbitrator to us the duty of ascer- 
taining what is the meaning of this contract and 
of the different terms contained init. Unless we 
are prepared to do that it is impossible, in my 








cussing papers. 


In the afternoon they will visit the Forth 


the arbitration alone. The sittings—including 
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of evidence which would have the effect of helping 
the arbitrator and which would not have the effect 
of embarrassing and shackling him in the discharge 
of his duties, I have always felt in every case in 
which points of law are attempted to be decided by 

uestions relating to the admissibility of evidence 
that a very difficult path isentered upon. I do not 
say you may not in some cases shut out particular 
topics of inquiry upon an objection to evidence, but 
I say it is always an inconvenient course. It is an 
inconvenient course at nisi prius where you have 
pleadings, such as they are, even now to guide you 
and where you have a trained legal authority to in- 
terpret legal questions, but it is ten times more in- 
convenient when the objection is taken before an 
arbitrator (a lay arbitrator), and I think the incon- 
venience reaches its maximum when the objection 
is taken in the way in which it is taken here in 
which a court not specially acquainted with the 
circumstances of the case and the terms of the 
contract, is asked to interfere with the discretion of 
an arbitrator in hearing evidence upon a subject 
with which he is presumed to be specially acquainted 
and of which the parties have appointed him to be 
their judge. 

‘* If we were to determine otherwise the effect 
would be that every arbitrator would be put, as it 
were, into leading strings, and the Divisional Court 
would be continually interfering to say to him ‘ Do 
not hear this and do not hear that’—in every case 
being subject to a series of appeals. In fact, if we 
were to exercise our discretion in the manner 
sought upon the present occasion we should set a 
precedent that might be so used as to be destruc- 
tive of all that is characteristic and useful in the 
process of arbitration.” 

Of the judgment of the Court of Appeal the con- 

cluding passage is as follows : 

‘* The extreme inconvenience and the fatal effects 
on the whole system of arbitration of the course to 
which we ure invited by the dock company were 
very strongly and cogently expressed by the judges 
in the court below. We concur generally in these 
observations, but we place our judgment upon the 
well-settled principles of law which we have just 
stated.” 

This, then, is what concerns us: Is arbitration 
the factor in a commercial transaction which it is 
currently supposed to be—and is used as being—or 
is it merely a court of first instance from which an 
infinity of appeals may be made by either party, or 
both, each of which appeals may be carried through 
the courts to the House of Lords, and during each 
of which one of two things must happen—either the 
court which is being called upon to decide the point 
must do se with an imperfect knowledge of the 
case as a whole, or the whole case must, in fairness, 
be put before it. And this may occur again and 
again with a prospect almost interminable and 
perfectly appalling. 








THE BRENNAN TORPEDO. 


Tux publication of our illustrated articles on the 
Brennan torpedo, which appeared in our issues of 
the 24th and 3lst June, led to a question being 
asked of the Secretary of War by Sir W. Crossman, 
as to whether his attention had been called to the 
said articles, and Mr. E. Stanhope in reply stated : 
‘‘T am not myself acquainted with the secret of the 
Brennan torpedo, but I am assured there is nothing 
in the articles in ENGINEERING which may not 
have been derived from information open to the 
public.” 

From the nature of Mr. Stanhope’s reply it thus 
appears that the technical advisers of the govern- 
ment in this matter were unable to deny the 
accuracy of our description of the Brennan, and 
therefore we may conclude that in so far as its 
propulsion, mode of steering and submergence are 
concerned, our description is substantially correct ; 
but they (the technical advisers) turn aside the 
point at issue by assuring him that all the matter 
we have published about the Brennan was public 
property, and that the 110,000/. secret remained 
undivulged. 

Now, it is a fact that, excepting those officers 
and others directly connected with this business, 
we alone were in a position to illustrate and describe 
the Chatham-Brennan torpedo in its present, so 
called, perfect state, and we must own that the 
latter part of Mr. Stanhope’s statement is, to say 
the least of it, most misleading. 

We do not, for one moment, wish it to be under- 





stood that the illustrations of the Brennan in our 
issue of 24th June are copies of working drawings, 
nor that the method of working the horizontal bow 
rudders, as there shown, is what is actually used in 
the Brennan, but we are, however, prepared at the 
proper time to publish drawings to scale of a tor- 
pedo which shall be to all intents and purposes the 
Brennan, and capable of doing all that the Brennan 
does, with the addition of an automatic control of 
the bow rudders, which should be a decided advance 
and improvement on anything possessed by the 
Brennan, to judge from the result of a run made 
with the Brennan last Thursday, a description of 
which we include in this article. 

Now as to the ‘‘secret” of the Brennan torpedo, 
which is considered to make her such a valuable 
and effective implement of war, and does certainly 
render her a most costly one, where, we would 
ask, does the value of this secret evince itself ; it 
is not shown in her steering capabilities, for she is 
faulty in this respect ; neither is it demonstrated 
in her power to maintain a fixed depth of sub- 
mergence during a run, for she fails most con- 
spicuously in this particular; while it surely 
cannot be connected with the mode of working her 
as practised at Sheerness, for not even the most 
devoted admirers of the system can be blind to 
the fact, which must be patent to all who have 
seen the torpedo run, that it leaves much to be 
desired. 

Then there only remains the question of speed, 
and this “secret” may possibly be connected with 
the system of propulsion by which the high speed 
of the Brennan torpedo is attained ; if this be the 
case, we still take exception to the costliness of 
this ‘‘secret,” for what can be the use of high 
speed in a controlled torpedo, which cannot be 
efficiently controlled, which cannot maintain the 
necessary degree of submergence which notifies its 
coming by a 10-ft. pole, and a tremendous splashing 
over its screws, and which is restricted to a limited 
sphere of action by being tied at its tail to a fixed 
point, known to and easily observable by the 
enemy. 

We do not deny that there is some portion of the 
mechanism of the Brennan torpedo which may 
constitute a ‘‘ secret,” but we do not believe that 
it has anything to do with the Brennan invention 
proper, and we most certainly maintain that an 
extravagant application of the public money has 
been made in purchasing either the so-called 
‘*secret” or the Brennan torpedo. To put salt on 
a bird’s tail you must first catch your bird, and to 
enable the Brennan to strike an enemy’s vessel, 
you must get the vessel to anchor in a suitable posi- 
tion. 

An eminent naval officer being asked his opinion 
of the capabilities of the Brennan torpedo, declared 
most emphatically that any officer who permitted 
- ship to be struck by a Brennan deserved to be 
shot. 

An official run was made with the torpedo off 
Garrison Point, Sheerness, on Thursday, the 
2ist inst. This run was made to demonstrate to 
certain members of the House of Commons what 
the country has obtained in the shape of a con- 
trolled torpedo for their 110,000/. voted for its 

urchase by the guardians of the public purse. 

he torpedo, as it lay on its cradle on the tram 
line leading down to the water's edge, presented 
the appearance of a fine salmon, very narrow 
as compared with its depth, full forward with a 
very fine run, a shape of hull that is considered 
to be the most suitable for high-speed totally 
submerged vessels; on the bow were fixed two 
horizontal rudders, and two small vertical fins, 
one above and one below ; a few feet aft was placed 
a steel mast some 10 ft. high, surmouated by a red 
flag, and supported by three stays from forward ; 
on the stern were fixed two vertical fins, one below 
and one above, and joined together abaft the two 
three-bladed propellers; the two wires from 
the torpedo were led through a fair-lead in the after 
end of the upper after fin. 

Everything being ready, the wires leading from 
the winding engine, which is situated in the fort 
above, were connected up to the wires in the 
torpedo ; the embrasure, through which the wires 
from the engine are led, was some considerable 
height above the water; by means of a spanner 
the two drums in the torpedo on which the wires 
to be hauled out are wound, were released, and 
after this the operator ascended to the directing 
station on the top of the fort, which was pro- 
vided with a speaking tube to the engine-room 





below, and with a horizontal wheel by which the 
course of the torpedo was directed. The order 
was then given, ‘‘Go ahead,” and the two pro- 
pellers on the torpedo were set in motion in oppo- 
site directions. A man then pushed the cradle 
with the torpedo on it down the tram line into the 
water ; the torpedo on taking the water darted 
ahead at a great speed and dived, until nothing but 
the red flag was to be seen above the surface of the 
water, when it recovered itself and rushed to the 
surface, exposing the whole length of the mast, 
stays, &c., and creating a tremendous disturbance 
of the water over its propellers ; the torpedo ran 
for the greater part of its course (about 14 miles) in 
this position, twice, however, plunging down to the 
red After running a considerable distance the 
steering wheel was turned, and the torpedo in- 
stantly darted off to starboard down stream, and 
the wheel was moved in the opposite direction to 
straighten the torpedo up ; she apparently refused 
to answer her helm, so Me. Brennan was perforce 
obliged to stop her, when she floated on the sur- 
face, and drifted out with the ebb tide. 

Then, immediately after stopping, occurred an 
accident, demonstrating most conclusively the 
existence of a very serious defect in the manipula- 
tion of the Brennan, by the fact of a barge (about 
half way between the shore and the torpedo) fouling 
the propelling wires, which are not hauled in over 
the bottom, but in a direct line from the torpedo 
to the winding engine, placed in a room high above 
the level of the water. 

The barge was successfully cleared of the wires 
without breaking them, and then the torpedo was 
taken in tow of a steam launch, and towed some 
distance out to enable the shore engine to wind in 
the remainder of the wire; it was then brought 
home and returned into store. 

In a previous run an accident happened which 
might have terminated most disastrously, for the 
torpedo was run into and imbedded in the stern of 
a steam launch, in which were several officers, the 
result of the inventor demonstrating how near he 
could run his torpedo to the launch without touch- 
ing her; luckily another boat was close to the 
launch at the time, and so was able to rescue the 
officers and men, and tow ashore the launch with 
the torpedo fixed in her stern. 

From the practical information gained during 
this last official run as to the capabilities of the 
torpedo, and putting on one side all that we have 
heard of its performance on previous runs, we 
cannot imagine how the practical advisers of the 
Government could have sanctioned the expenditure 
of so large a sum as has been voted. 

In conclusion we must refer again to the sub- 
ject of the Brennan ‘‘secret” to ask how it is 
that the Secretary for War, who is responsible 
to the country for the money he appeals to the 
House of Commons to grant for the purchase of 
this or that military invention or secret, should be 
so lamentably ignorant of the characteristics and 
capabilities of this particular Brennan invention and 
secret, for it must be remembered that the vote is 
obtained on the strength of his recommendation, 
the greater portion of the members who record 
their votes being practically ignorant of what they 
are voting for. 








ELECTRIC TRACTION. 


Since the time that the first public trial of an 
electric tramcar driven by secondary batteries took 
place four years ago* at Kew Bridge, this form of 
electric traction has made but few public appear- 
ances in this country, although a large amount of 
work has been done on it in private; and rumours 
have been spread from time to time that this or 
that tramway company was about toadopt it, and to 
abandon the use of horses. Among those who have 
spent time and money in working out the best 
means for driving and manipulating tramcars by 
stored electricity is the Electric Traction Syndicate, 
Limited, who on Tuesday last carried out a number 
of trial runs between Southwick and West Brighton, 
to show the progress they had made. The runs, 
which were highly successful, were made on a line 
which presented many difficulties, and therefore 
offered the better proof of the efficiency of the 
apparatus which was submitted to demonstration. 
The metals are laid on a macadam road without 
pitching, and consequently the grooves are often 
filled with gravel, while the gradients are steep in 





* See ENGINEERING, vol, xxxv., page 255, 
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s, and the curves very sharp. The entire 
istance is 44 miles, and was covered on Tuesday 
at an average speed of 11} miles an hour, the car 
passing all the vehicles on the road with ease, and 
making the entire journey without any hitch. It 
is said to be capable of running 25 to 30 miles, 
or for about half a day, without replenishing the 
batteries, so that the entire length of the line might 
have been traversed five or six times without need 
to go into the depot for fresh cells. 

The car is a small one without outside seats, and 
has served as the corpus vile for a long course of ex- 
periments. Under the seats it carries eighty cells, 
arranged in two series of forty each. Each cell 
weighs 41 lb. complete, and is rated at 150 ampére- 


hours, the whole weighing 3280 lb. The total 
weight of the car was : 
Tons, 
Car is Gade 1 
Motor, frame, &c. 1 
Cells... we 1.5 
Twenty passengers 1.5 
5 


The motor is of the Immisch make and weighs 
5} cwt. At full load it has an efficiency of conver- 
sion of over 85 per cent., while its average working 
efficiency is said to be 70 to 80 per cent. It is 
capable of exerting a pull of over 100 1b. on the 
periphery of the armature without risk, and for a 
short time may be worked to two or three times its 
nominal capacity of 10 horse-power without risk of 
overheating. It runs at 1000 revolutions per 
minute with a current of 160 volts and 40 amperes. 
The speed is reduced in the proportion of 10 to 1 
at the wheels, the gearing being by means of two 
chains and a countershaft. The somewhat high 
speed of the motor has been chosen, after experi- 
ment, as it enables a lighter machine to be used, 
and a better economy to be gained, in spite of the 
additional weight of the countershaft and its bear- 
ings. The chains have steel links united by cast 
steel distance pieces, and they work well, although 
at times one of them has to run at over 2000 ft. a 
minute. Chains of similar construction have been in 
operation on the Newry electric tramway for many 
months without any repairs. The driver's gear in- 
cludes two switches and a reversing lever. The first 
switch turns the entire current on and off, while 
the second alters the grouping of the cells from 80 
in series to 40 in series and two in parallel, acccord- 
ing as much or little power is required, It also 
puts a resistance in circuit when the car is being 
started. The reversing lever operates the two sets 
of armature brushes, taking one set off, and lock- 
ing the other set on, when it is desired to make the 
motor revolve in the contrary direction to that 
which it has been following. 

During the run aconsiderable number of readings 
were made, of which we give a few typical examples 
in the following Table : 























' Electrical 
é Estimated 

Amperes. | Volts. | Gradient. Horse- 

pe Speed. | rower, 

35 80 level 64 3.75 

45 80 |1in120up 5 4.8 

81 80 1 in 100 down 12 3.3 

40 80 1in 150 up 7 4.3 

55 138 1 in 80 up 8} 10 

83 120 lin 30u 4 13 

45 150 1 in 132 down 15 9 

55 140 1in 21 up 4 11 





These readings do not agree very well among 
themselves, for the shaking of the car rendered the 
instruments difficult to read, and the speed had to 
be estimated, but they give a fair idea of the power 
expended, especially when taken in connection with 
the average speed over the entire distance, and the 
fact that the difference of level at the ends of the 
track is not great. 

In addition to the car an electric locomotive or 
‘¢ electromotive” was exhibited last Tuesday. This 
is designed to haul the heavy bogie cars in use on 
some lines, and weighs in itself some 12 tons. The 
motors, which are of the Immisch type, are geared 
directly to the wheels by spur pinions and internally 
toothed wheels, the arrangement being peculiar. 
Each motor is pivotted to one of the axles by a 
collar or bearing at its end, and carries on its 
spindle a steel pinion ; the teeth of this pinion gear 
with an internally toothed gun-metal ring bolted to 
the inside of the car wheel. When the current 
is turned on, the motor has a tendency to rotate 





around the axle, but this tendency is resisted by a 
rod which ties the motor to the framing of the car. 
Consequently the motor pulls or pushes directly at 
the frame, and the only medium by which the jar 
of the teeth can be communicated to the passengers 
is through the connecting bar. There is to be a 
motor to each axle, but at present only one is in 
place ; it was demonstrated that the motor could 
pull the wheels round on the rail, so that it will 
utilise the entire adhesion of the vehicle, and of 
any passengers which it may carry. 

The batteries used are the. etd of Mr. Roger 
Tatham, of Rochdale. They differ from the Electric 
Power Storage cells principally in the active material 
being mixed with wood paper pulp to render it 
more porous and allow the action of oxidising and 
deoxidising to proceed with greater rapidity. The 
electromotive carries 168 cells, each weighing 60Ib., 
and capable of a discharge of 70 amptres. The 
mean working discharge for a load of 20 tons, i.e., 
electromotive and bogie cars together, at eight 
miles per hour, is about 40 to 35 ampéres per cell, 
and the electromotive under these conditions accom- 
plishes 25 to 30 miles in distance without requir- 
ing to be recharged. 

In the present design the accumulators can be 
withdrawn at the end of a trip and replaced by 
others, but the rapid rate at which the Tatham 
cells can be charged rather leads to the hope that 
it may be feasible to charge them in situ. We may 
add that Mr. J. S. Carrington, of 19, Maldon- 
crescent, N.W., is the secretary of the syndicate, 
and that Mr. G. Gooch, of 2, Victoria Mansions, 
S.W., is the consulting engineer. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Fo.towine up last year’s success at Liverpool, 
the Council of the Institution of Naval Architects 
planned another summer excursion to the north- 
east coast, and the second meeting of the year 
has accordingly been held this week at Newcastle, 
with a one-day visit to Sunderland sandwiched in, 
The proceedings commenced on Tuesday morning, 
when the first meeting was held under the presi- 
dency of Lord Ravensworth. ' 

The formal proceedings, usual at gatherings of 
this kind, and in which the Mayor of Newcastle 
and the president of the local institution of ship- 
builders took part, having been satisfactorily dis- 
posed of, Lord Ravensworth proceeded to deliver a 
short address, in which he bade a most hearty 
welcome to the members of the Institution present. 
The serious business of the meeting then began, 


Hypraviic Power 1n Navat GuNNERY. 


The first paper set down for reading was 
contributed by Lord Armstrong and Mr. J. 
Vavasseur, and was entitled, ‘‘ On the Application 
of Hydraulic Power to Naval Gunnery.” This 
paper we hope to reproduce later, with the diagrams, 
and therefore a brief abstract will be sufficient for 
our present purpose, more especially as the discus- 
sion was of very brief duration. 

The authors commenced by referring to the 
improvements made in gun carriages, from the year 
1860, when the old primitive wooden carriages 
were trained by handspikes and the guns elevated by 
wedges, down to comparatively recent times. When 
guns had reached a weight of 25 tons further 
improvements were demanded, and the increased 
speed of war vessels made a corresponding accelera- 
tion in the rate of fire a necessity. At the same 
time it was stipulated that guns should have a range 
of training of 120 deg. instead of 90 deg. as before. 

The paper goes on to point out the advantages 
offered by hydraulic power at this juncture; and 
deals with the question of brakes. The old com- 
pressor brake, which acted by the friction of plates, 
is described, and the necessity for a more effective 
apparatus, owing to the increasing energy of recoil. 
The i baa buffer with a spring-loaded valve is 
described. This device, however, was only par- 
tially successful, and the Vavasseur mounting was 
ultimately introduced. 

The authors divide hydraulic mountings for guns 
into two classes; the first for guns from 4 in. to 
9.2 in. in calibre, or 1} to 23 tons weight, and the 
second for guns of a larger calibre than 9.2 in. In 
the first, hydraulic power is only employed for 
absorbing the force of recoil, and for controlling 
the running in and-out of the gun; loading, 





training, and elevating being performed by hand. 


In the second class hydraulic power is employed 
throughout. _ 

The paper went on to describe the Vavasseur 
mounting for various sizes of guns, but it would be 
useless to attempt to abstract this part of the 
subject, or, indeed, give avery clear idea of the 
various devices without the aid of the drawings. 

The discussion on this paper was opened 
by Admiral Sir John Hay, a Fe complimented 
the authors on the paper. He himself had just 
returned from the Naval Review, where he had 
seen” four miles of warships, which would be 
all but useless were it not for the appliances 
which had been so well described by the paper. 
Twenty-five years ago he had been opposed to Lord 
Armstrong, who was then Sir William Armstrong, 
inasmuch as he, the speaker, was the chairman of 
the Armour Plate Committee, and had to do all he 
could to keep out the projectiles of Sir William’s 
guns. Up to that time it could be claimed that his 
side was successful, but Lord Armstrong had then 
told him that the gun must win in the long run, 
and that had proved true. In 1840 guns were 
trained on racers, and the Cyclops and Gorgon had 
90 cwt. guns trained on racers, and the recoil con- 
trolled by spiral springs. He had some know- 
ledge of the subject, having been what is known as 
‘*Gunnery Lord” at the Admiralty. In speaking 
on this subject he would not like to omit some 
mention of the names of two naval officers who had 
done a great deal in connection with this subject, 
for it was Captain Cowper Coles and Captain Scott 
who were the first to point out to engineers the 
necessity of an advance in the method of mounting 
guns, and since that time progress had been made 
until we arrived at that perfection illustrated by 
the drawings on the walls. 

Mr. Vavasseur, one of the authors of the paper, 
next rose in response to a call from Lord Ravens- 
worth. He had, however, little to add, and was 
followed by the Director of Naval Construction. 

Mr. White, after referring to what the English 
Navy, and more especially naval constructors, owe 
to Lord Armstrong, went on to say that at the pre- 
sent time the life of a designer of warships could 
hardly be described as one of great happiness, and 
the work done by Lord Armstrong did not tend to 
enhance his happiness. The authors had said that 
the size of big guns in a ship fixed her dimensions, 
but of late years ships had been begun and pushed 
far forward without either the guns or mountings 
being fixed. He would not give any reason why 
such a state of things existed, but it was owing to 
this that the deeper draught of some recent war 
vessels had been brought about. No man could go 
against the laws of nature, and if it was insisted 
that 400 or 500 tons extra were put on board a 
vessel, the most accomplished naval architect in the 
world could not prevent her sinking a proportionate 
amount in the water. During the long record of 
continuous advance in the development of the gun, 
and the consequently more severe demands made 
upon the mountings by greater weights and heavier 
charges, there had not been one single case of 
failure. Improvements had of course been made, 
but there had never been a failure like the muzzle 
portion of a gun breaking off and dropping over- 
board, yet Lord Armstrong would tell them that it 
was no harder to design the gun than the mountings. 
It would be these mountings made at the author’s 
establishment that would give to the British Navy 
in any future battle advantages immeasurably great, 
but which, it may be added, little account is taken 
in the comparisons of strengths of navies so often 
put forward. 

Lord Armstrong, on being called on to reply, said 
that no points had been raised, and he did not see 
there was anything to add. 

A vote of thanks to the authors was proposed by 
the President, and carried by acclamation. 

The second paper on the list was contributed by 
Mr. Frank Marshall, and was entitled : 


‘PROGRESS AND DEVELOPMENT OF THE MARINE 
ENGINE.” 


This paper may be taken to form one of that series 
of valuable contributions on the history of marine 
engineering which we owe to the members of the 
Institution of Naval Architects and kindred societies. 

Mr. Marshall has before contributed the result of 
his labours on this subject, for in 1881, on the occa- 
sion of thevisit of the Institution of Mechanical 
Engineers to Newcastle, he read a paper with the 
same title which has since formed a standard of 





reference and comparison for other labourers in the 
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same field. This latter paper we printed in full at 
the time, and we hope shortly to reproduce Mr. 
Marshall's present contribution in extenso at an early 
date. In the mean time we will give a brief abstract. 

The author referred to the increased economy 
attained by the triple-compound type of engine, 

uoting some figures from a paper by Mr. Hall, of 
bese, in which an average consumption of 
1.512 lb. of coal per indicated horse-power per 
hour was given as an average of cargo steamers 
running at moderate power, with triple -com- 
pounds as compared with 1,955 lb. with ordinary 
two-cylinder compounds. The recent develop- 
ments as regards the power and speed of steam 
vessels was next touched upon, a table being given 
comparing some recent Atlantic liners, and some 
details also quoted of Channel steamers, including 
the Isle of Man boats, Queen Victoria and Prince of 
Wales, which run between 20 and 23 knots, their 
engines developing from 6000 to 7000 horse-power. 
Reference was also made to the two large vessels 
now in progress which are to run with triple-com- 
pound engines and forced draught, the engines being 
designed to develop 18,000 horse-power. 

Turning to war vessels the author pointed out 
that six years ago the Iris and Mercury steaming 
184 knots on 7500 indicated horse-power were the 
fastest vessels afloat. In 1886, the Dogali, built 
by Armstrong for the Italian Navy, attained a 
speed of 19.75 knots, and she is at the present time 
the fastest cruiser afloat. Vessels, however, are 
now being built which will doubtless do 21 knots 
within the hour. 

Up to 1881 the greatest power put into one vessel 
was about 8000 indicated horse-power in the case 
of the Dandolo, Duilio, Inflexible, and Amiral 
Duperré. In 1881-2 the Italia and Lepanto were 
being constructed, having each 18,000 indicated 
horse-power, and now the Italian Government 
have in progress the Re Umberto and Sicilia, and 
lastly the Sardegna, the engines of which are being 
built by the Hawthorn-Guppy Company, at Naples, 
from designs by the author, and which are to de- 
velop the enormous power of 22,800 indicated 
horse-power. There will be in this vessel four sets 
of triple-compound engines, two sets of engines on 
each shaft, the vessel of course being twin-screw. 
There will be eighteen return tube boilers, having 
each four furnaces, and the working pressure will 
be 1501b. to the square inch, The piston speed 
will be 1020 ft. per minute. 

In dealing with torpedo vessels Mr. Marshall 
referred to the Destructor, the Lieut. Ilgin of the 
Russian Navy, and the Rattlesnake, each of 19 to 
20 knots, The Folgose and Tripoli of the Italian 
Navy, engined by the author’s firm, preceded them. 
The Tripoli had three screws and made 21 knots, 
whilst the Folgose, with two screws, made 22.8 knots. 

Some interesting figures were here given by the 
author, embodying the results obtained on trials 
with one, two, and three screws; but for these we 
must refer our readers to the paper. 

Forced draught next occupied the author’s at- 
tention, the difference between the conditions to be 
aimed at in mercantile and war vessels, In the latter 
greatly increased power is required for emergencies, 
irrespective of economy; but in the former the 
chief aim of forced draught is to give a better ad- 
mixture of gases. The Ferrando system, which 
has given excellent results in burning inferior small 
coal, was referred to, and mention was made of Mr. 
Howden’s labours in this field. In the author's 
opinion, the adoption of forced draught in war 
vessels is the prelude of its general adoption in the 
mercantile marine. 

With regard to the weight of machinery required 
for a given amount of power, there had been little 
progress made since 1881 in the mercantile marine, 
but in war vessels the advance has been marked and 
continuous, as shown by a table of particulars of 
machinery supplied to the British Admiralty by 
Mr. Sennett. From this it would\seem that a de- 
crease had been made from 309 lo. total weight of 
machinery per indicated horse-power in the case of 
the Iris of 7330 indicated horse-power, to 82}1b. 
per indicated horse-power in the case of the Sandfly 
(now building), of 3000 indicated horse-power. In 
another table of weights of machinery made by his 
firm, the writer gives the total weight of machinery 
of 841b. per indicated horse-power in two 4200-ton 
vessels. These better results are due to forced 
draught and higher piston speed. 

In treating of the boiler question the author ex- 


pressed little hope that, so long as the present 
scantlings are insisted on, that there would be much 





reduction of weight in the mercantile marine. He 
referred, however, with approbation to the course 
taken by the Admiralty in having a test pressure 
of not more than 90Ib. in excess of the working 
pressure, whatever that might be, and regulating 
the scantling by the test pressure. The author 
considered that experience with the modified type 
of locomotive boiler had shown that objections 
formerly urged against it no longer held good, 


whilst its lightness and small content of water | ; ot 
that attracted the attention of the visitors, after 
luncheon, was the turret of the Victoria, which was 


were greatly in its favour. Drawings of a good 
many boilers were shown, and the different features 
pointed out. 
for making up loss, the author considered would 
remove the greatest obstacle to using smaller and 
lighter boilers. 

At the conclusion of the reading of Mr. Marshall's 
paper the time to leave for the visit to Elswick had 
so nearly arrived that the President decided to 
adjourn the discussion on the paper until Thursday's 
meeting. Mr, Parker, however, was first called on 
to make some observations, and Sir Lowthian Bell 
and Mr. A. O. Kirk also added some remarks. 

Mr. Parker, after complimenting the author on 
his valuable paper, referred to what had been done 
on the Tyne to reduce fuel consumption. It was 
a thing, however, which by no means pleased 
shipowners, and he was often asked, ‘‘ en is 
this dreadful march of improvement to stop?” 
He could not quite follow what the author said with 
regard to Admiralty regulating the scantlings of 
a boiler by the test pressure ; he, the speaker, was 
under the impression that the scantling of a boiler 
was settled so as to provide a certain factor of 
safety and to allow for corrosion. He referred to 
particulars of experiments made by Messrs. J. and 
G. Thomson, to find what would be the smallest 
boilers that could provide the power required for 
Atlantic steamers, and then gave figures bearing on 
the trials made by Mr. Howden with his system 
of forced draught, the result being that the same 

wer and speed was reached by Mr. Howden with 

is system as was obtained in ordinary practice, 
but an additional cargo space of 740 tons measure- 
ment was gained and the coal consumption was 
reduced from 46 to 27 tons. 

Sir Lowthian Bell gave what might be described 
as a brief lecture on combustion. He was of 
opinion, however, that boiler furnaces suffered as a 
rule from having too much rather than too little 
air. He had made a calculation by which it was 
shown that 10 per cent. excess of air and the escap- 
ing gases being 560 deg. Fahr. hotter than they 
should be, and this was a common occurrence, the 
loss involved would be 36 per cent. of the total fuel. 
With the system of forced draught the chimney 
gases did not require to be so hot to give the re- 
quired velocity of air currents in the furnace. 

Mr. A. C. Kirk thought that Mr. Marshall had 
not put sufficient stress on the introduction of the 
triple-compound engine, an improvement which was 
in so great a measure due to Mr. Thompson, who 
placed triple compounds in his ship, the Propontis. 
As to forced blast, it was a most important factor 
in naval engineering practice, where power was re- 
quired for a short time and economy was no object, 
but in merchant steamers the case was quite dif- 
ferent, and the system would never reach the im- 
portance in the mercantile marine that it had 
attained in the design of war vessels. As to the 
figures given by Mr. Parker, he was not able to 
follow them very well, but he would like to ask 
whether, in testing at lower powers with one or 
more of the boilers shut off, it was quite ‘certain 
that the stop valve was securely closed (a question 
to which Mr. Parker at once responded ‘‘ Yes, 
entirely”). He thought Sir Lowthian Bell had 
based his remarks rather on land than ship data. 
Distilleries for fresh water were becoming more 
common—in fact they were a necessity in the best 
modern practice. He did not see Mr. Sennett pre- 
sent, but would like to express how greatly the 
engineering world was indebted to the Admiralty 
for the enlightened modification they had made in 
their boiler tests. They had done wisely in intro- 
ducing a constant margin of safety. The shell of 
the boiler was not the important part at all, but it 
was the furnace that was the delicate feature. 

At this point the meeting was adjourned to allow 
the visit to be paid to Elswick. 


Sm Witt1am Armstrone, MitcHett, anp Co.’s 
Works. 


We have on several previous occasions described 
the Elswick works, once in the year 1877, in connec- 


Distillation for supplying fresh water | 





‘tion with the meeting of the Iron and Steel Institute 


to Newcastle, later in the year 1881, in connec- 


‘tion with the visit of the Institution of Mechanical 


Engineers,* and again a few weeks since. It will, 
therefore, be unnecessary for us to repeat the 
general details relating to the early history of the 
firm, &c., but we will confine ourselves to some of 
the special features of the works that are likely to be 
of interest to the nava! architect and marineengineer. 

On entering the works the first object of interest 


being erected in the yard. The armour plates, with 
the backing and supports, were in position and the 
holes for bolts were being drilled. The excellence 


‘of these plates was the subject of comment amongst 


naval men present, and we: understand that the 
whole has been put together on the spot without 
any machine or other work being put on the plates 
since they came to the works, a fact we believe 
somewhat unusual. From the turret the visitors 
proceeded on board the protected cruisers Chih 
Yuen and Ching Yuen. These vessels were lying 
off the jetty. Their dimensions are; Length, 
250 ft. ; breadth, 38 ft.; mean draught, 15 ft. ; 
displacement, 2300 tons. Their armament consists 
of two 8-in. guns (twin-mounted) forward, one 8-in. 
gun aft, one 6-in. gun on each broadside, and 
twenty machine guns of various kinds. They also 
carry four torpedo tubes, Hydraulic machinery is 
largely used in these vesselsfor working the guns, 
steering, warping, &c. They are fitted with twin 
screws and triple-expansion engines of horizontal 
design, and capable of developing upwards of 
6000 indicated horse-power. 

Astern of the Chinese cruisers were two pro- 
tected cruisers, Isla de Luzon and Isla de Cuba, 
vessels of a smaller class than the preceding, their 
dimensions being: Length, 185 ft. ; breadth, 30 ft. ; 
mean draught, 11 ft. 6 in. ; displacement, 1030 
tons. Their armament consists of six 12-centi- 
metre guns, nine smaller guns, and three torpedo 
tubes. They are fitted with twin screws and hori- 
zontal triple-expansion engines, carrying steam of 
150 Ib. pressure, and running at 190 revolutions per 
minute under forced draught. 

Ahead of the Chinese cruiser was the Victoria. 
Our readers are no doubt mostly acquainted with 
the particulars of this vessel, but the following 
brief details may be given: Length 340 ft.: 
breadth, 70 ft. ; mean draught, 26 ft. 9 in.; dis- 
placement, 10,500 tons. Her armament consists of 
two 110-ton guns mounted in a single turret 
forward, one 10-in. gun aft, twelve 6-in. guns on 
the broadsides, and about thirty smaller guns. 
She also has six torpedo tubes. Her sides, and the 
redoubt containing the mechanism for working the 
turret and the loading arrangements, are protected 
with 18-in. steel-faced armour, and the turret itself 
is protected with 17-in. steel-faced armour. Her 
engines are of the vertical triple-expansion type, 
and are expected to develop 12,000 indicated horse- 
power under forced draught. Steam is supplied 
from eight single-ended return-tube boilers, the 
steam pressure being 135 Ib. per square inch. 

Proceeding from the ships themselves to the 
shipyard, we find, it is needless to say, all the 
appliances necessary for constructing war vessels 
of the most approved types. In the fitting shop, 
amongst other tools, may be mentioned a large 
horizontal milling machine by Butterfield, of Keigh- 
ley, and an interesting machine for cutting mitre 
wheels and other toothed gearing. This tool was 
made and designed by a gentlemen near Dublin, 
the late Mr. Hamilton Tighe. There are fly-cutters, 
and the proper shape of the tooth is given by 
means of a reciprocating motion of the horizontal 
cutter spindle, by means of which a space with 
three tapers can be cut. The movements are 
of course automatic. The shop foreman is loud in 
his praise of this machine. There is in this shop a 
large number of very fine machine tools by all the 
best makers, but we did not observe anything else 
of special interest. The lighting is by electricity, 
the Yt being obtained from a Parsons high. 
speed motor. 

The machine sheds stand at the back of the ships, 
and are from the necessity of the shape of the 
Elswick premises, longand narrow. They afford an 
excellent and most convenient arrangement how- 
ever, and contain some excellent tools. The punch- 
ing and shearing presses are mostly Cameron 
machines. There are plate-straightening rolls by 





* See ENGINEERING, vol, xxiv., page 27, vol. xxxii., 
page 131, and page 61 ante. 
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Craig and Donald, and 24-in. bending rolls by Smith 
Brothers and Co., of Glasgow, and a hydraulic 
manhole punch that will make a hole 1 ft.- 10 in. 
indiameter. A good installation of screwing machi- 
nery by Smith and Coventry is placed in a separate 
house, and beyond this is a powerful plate edge 
planer by Craig and Donald, which will take 2 in. at 
one cut, and by the same makers are four radial 
drills working on one shaft. In a shed by itself at 
the end is a 60-ton steam punching and shearing 
machine which will punch 2 in. plates or a 15-in. 
hole out of #in. plate. The engine mounted on 
the framing above has a 10 in. cylinder by 16 in. 
stroke. There are of course in this department 
various other machine tools and the usual ap- 
pliances. 

In the frame bending sheds there is a large and 
well-laid floor of slabs with furnaces and all the 
requisite plant for the work undertaken. There 
are two pairs of the ingenious angle-iron bevelling 
machines that are made by Messrs. Davis and Prim- 
rose, of Leith. There is a high-speed saw for hot 
iron, mostly used for ripping Z frames. There is 
a White patent angle-iron planing machine by 
Scriven, of Leeds, which will plane two edges at 
once, and also a horizontal punching and Z iron 
shearing machine, At the other side of the shed is 
a Tweddell portable hydraulic rivetter, and opposite 
these a keel bending machine. 

The joiners’ shop is a spacious floor, and contains 
several fine specimens of wood-working machinery, 
although perhaps nothing very novel. Amongst 
the whole there is but one American machine by 
Fay, the Transatlantic tools apparently not being 
popular. Below this is the testing department 
with a Greenwood and Batley 45-ton testing 
machine, and the usual machine tools and appli- 
ances for preparing test pieces. 

From the shipyard the visitors proceeded to 
the ordnance works, where the many fine ma- 
chines, and the work they were engaged upon, 
were duly admired. As our space is limited, we 
will confine ourselves to the building known as 
No. 11 shop, where the largest tools are placed, 
which are used for gun turning and rifling. The first 
object to attract attention is an. outside trunnion- 
hoop for a 105-ton gun. This has really no trun- 
nions as generally understood; in their place 
grooves being turned in the. hoop which fit over 
projections in the carriage. This is made of fiuid- 
pressed steel, and is about 56in. outside diameter 
and 6 in, thick. From this we passed to a large 
horizontal boring machine, by Fairbairn, Mac- 
pherson, and Co., operating on a 14} in. barrel; 
this is a steel tube, the hole being bored out of the 
solid, 54ft. long. The machine will take any length, 
as the bar is in two pieces, and an extra length can 
be put in whilst the head is run back. This ma- 
chine will also bore hoops up to 5 ft. in diameter. 
A large slotting machine, also by Fairbairn, is o 
posite the last-named tool ; it has a stroke of 26 in., 
but with two tools will takea cut 4 ft. 4 in, long. 
It takes as a rule a 1} in. cut of cast steel; this is 
the largest machine of this class in the shop. 

The largest face-plate lathe will take 20 ft. in 
diameter in the be This is also by Fairbairn. 
Beyond are the rifling machines, of which there are 


several ; but the largest machine of this class, that 





(For Description, see Page 130.) 


used for the 110-ton gun, is in another shop. These 
machines are by Fairbairn, and appear to be on the 
same general principle as their much smaller 
brethren used for rifles. In this shop are seven 
large rifling machines, and one smaller ; close by 
were acouple of guns, one being a 10-in. wire gun 
which, however, was smaller, and therefore we 
presume lighter, than the 9 in. ordinary gun 
beside it, showing the gain in strength by the wire 
system. 

Passing back in the side.bay we find three four- 
gear turning lathes by Hulse and Co., 45 in. bed 
and 42in. centres. There is aspecial arrangement 
for cutting tapers. There is. a similar lathe by 
Whitworth. Beyond are two four-gear gun lathes 
by Fairbairn, Naylor, and Macpherson, which will 
take a length of 60ft. and a diameter of 42 in, 
There are, in addition to the tools we have named, 
a large number of other machine tools by various 
makers, including some ingenious chambering 
machines and other appliances. The process of 
laying wire on to barrels for wire guns was also 
shown in operation. 

The Elswick Works were the last excursion for 
Tuesday. We will refer to the remaining transac- 
tions in our next issue. 





PALMER’S SHIPBUILDING AND 
IRON COMPANY. 

One of the most important amongst the excur- 
sions of the provincial meeting of the Institution 
of Naval Architects, held this week at Newcastle, 
was that made to the great iron and steel and ship- 
building works at Jarrow. On the occasion of the 
visit, five years ago, of the Institution of Mecha- 
nical Engineers to these parts we gave some de- 
scription of ‘‘ Palmer’s,”* and commented on the 
extensive nature of the operations carried on. 
Since then, however, the business has progressed 
to even fuller dimensions, as will appear from the 
description we are &bout to give. Since we published 
the plan at the date just referred to there have been 
some additions and alterations. The chief of these 
are the extensive steel works which have been 
erected to the south of the rolling mills and 
puddling furnaces. These we shall deal with 
later on. 

Palmer’s is almost unique amongst shipyards 
in one respect. It makes a ship right out from the 
simplest elements that nature provides, for iron 
ore is taken in at one end of the works—and the 
company even possess its own mines—and the com- 
pleted ship, ready for sea, comes out at the other 
end, It will be our endeavour to give some idea 
of an establishment which comprises so much 
within its limits. 

The works are situated on the south bank of the 
Tyne, but it should be mentioned here that there isa 


P-| subsidiary shipyard on the opposite bank with six 


slips for large vessels. At the blast furnace depart- 
ment wharf, at the east end of the premises, the ore 
is landed from the steamers which bring it in. Both 
Cleveland pig and hematite pig are produced, so 
there are necessarily two descriptions of ore. At 
the time of our visit there were three steamers 





* See ENGINEERING, vol. xxxii., page 131. 











discharging hematite from Bilbao, one between 
3000 and 4000 tons. The Cleveland ore is brought 
from the company’s mines at Grinkle, being shipped 
ata port near Whitby. For bringing it round the 
company own three coasting steamers. A large 
amount is also carried in flats or barges which are 
towed, there being a couple of paddle tugs attached 
to the blast furnace department for this purpose. 
Along the wharf a standard gauge railway runs, and 
there are the usual appliances for unloading, in- 
cluding three steam and three hydraulic cranes. 

The ore is stowed on the open space at the back 
of the wharf, a large stock of Cleveland ore being 
kept, especially in the winter, when bad weather 
may shut off sea comm»nication for sometime. At 
the end of the wharf the hydraulic pumping engines 
are placed, which serve the cranes. The ore is 
taken up an incline by rope traction to the higher 
ground at the back of the furnaces. To the left 
is a battery of twelve Lancashire boilers 30 ft. 
by 5 ft. 6in., which are fired principally by the 
waste gases, coal being used more ‘or less to 
supplement them, the quantity depending princi- 
pally on the state of the blast furnace materials. 
The blast for the four furnaces is blown by three 
beam engines by the Lilleshall Company. The 
steam cylinders are 48in., and the air cylinders 
100in., both 9ft. stroke. The steam pressure is 
401b., and the air pressure about 5 Ib. 

The four blast furnaces are 85ft. high. They 
had originally a diameter of bosh from 24 ft. to 
25 ft., but since steelmaking was started, those 
working on hematite have been reduced to 21 ft. or 
22 ft. with advantage. They are charged in the 
ordinary manner, and have an hydraulic apparatus 
for working the bell. 

To each stove there are two Whitwell stoves of 
modern type, being 65 ft. high by 22 ft. in diameter. 
They are fitted with Lister’s instantaneous clean- 
ing valve, an arrangement which is found to give 
excellent results, and was, we understand, first 
adapted to the purpose in the present stoves. 
There are two steam lifts, the engines for working 
them being placed in houses built on columns so as 
to give unobstructed right of way beneath them. 
The ore depéts and coal bunkers are at the back, 
where there are also 14 calcining kilns. There isa 
second engine-house with an old beam engine kept 
as a stand-by. 

The blast furnace department, like the three 
other departments into which the works are divided, 
is entirely self-contained. There are extensive 
machine shops with all the usual fittings for doing 
repairs to locomotives, of which there are eight 
attached to the blast furnaces, wagons, and plant 
generally. There are also joiners’ shops and 
other shops in connection with”this part of the 
works, 

The steel works come next in order, although 
they are the most recently constructed part of ‘the 
works. The offices are on the south side and 
attached to them is a very well-appointed testing 
department, comprising weighing room, laboratory, 
&c. In the latter we noticed that Mr. Stead’s 
apparatus for testing producer and furnace gases 
had been fitted. The test piece preparing shop is 
run by an Otto gas engine by Crossley, working a 
Buckton combined machine for making bending 
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tests and straightening test-pieces and a Buckton 
circular cutter-shaping machine, by means of which 
the pieces can be automatically cut to the section 
required with a sufficient approach to accuracy. 
There are two face cutters’ working towards each 
other, the piece being between them. Here also 
are the emery grinding wheels for finishing test- 
pieces. The testing machine is also by Buckton, 
and is of 50 tons capacity. 

There are four 22-ton Siemens-Martin furnaces 
with circular hearths and regenerators. They were 
originally constructed on the Batho principle, but 
we understand have been greatly modified in the 
course of work. There are ten Wilson gas-pro- 
ducers, and there are the appliances usual with 
work of this description attached to the furnaces. 

Only Spanish ore is used, and steel is made for 
all purposes to pass Admiralty, War Office, Board 
of Trade, or Lloyd’s tests. Ingots up to 5 tons are 
cast. There are three travelling cranes for handling 
the ladles, and there are two reheating furnaces 
each taking four ingots ; soaking pits not being used. 
There is an overhead traveller for taking the 
ingots from the reheating furnaces to the cogging 
mill. The latter flanks the row of furnaces, and is 
very compactly arranged. The rolls are 32 in., 
each weighing 14 tons. They are provided with 
hydraulic gear for turning the ingot, and the top 
roll is raised and lowered by a pair of engines 
mounted on the housing and turning the housing 
screw in the usual way. 

The mill is driven by a fine pair of simple hori- 
zontal engines by Galloways, of Manchester. They 
have cylinders 52 in. by 5 ft. stroke. The train of 
live rollers is driven in the ordinary way by a pair 
of inverted engines. The shears for cropping and 
dividing the blooms are placed in front of and close 
to the rolls. They are driven by a pair of vertical 
engines 24 in. in diameter by 4 ft. stroke, and will 
shear a bloom 32 in. by 12in. There is a clever 
arrangement of rising and falling table, which it 
would be difficult to describe without drawings, 
but which is well worth the attention of those 
interested in such matters. There is also a 
hydraulic arrangement for regulating the length of 
piece to be cut off the bloom. The pumping 
engines for working the hydraulic gear are placed 
alongside the mill engines, the accumulator being 
at the back. The whole of this fine plant, except 
the engines, was designed and made on the premises, 
and does great credit to all those connected with 
its construction. 

Steam is found for this department by_a battery 
of nine steel Lancashire boilers, 32 ft. long by 
6 ft. 6 in. in diametér, also made on the works. 
This department is lit by electricity. The plant 
was supplied by Messrs. Clarke, Chapman, and 
Parsons, and the power being obtained from a 
Parsons high-speed motor, the steam being taken 
from the battery of nine boilers before referred to. 

In the bar mill, which comes next in order, there 
are cogging, bolting, and finishing rolls. There is 
a42in. by 60 in. pair of engines for the cogging 
rolls and a similar engine for the two other trains. 
The diameter is 24in. The guillotine shears are 
driven by a pair of 16 in. by 24 in. engines and the 
mill is served by live rollers. All ship sections are 
rolled here. There are also two hot saws, and the 
bar bank has the railway running into it. We next 
pass to a 12-in. merchant bar mill with the usual 
appliances. The hot saw is driven by a Brother- 
hood engine. 

The plate mill is adjoining, and here we find a 
new pair of engines 42 in. by 5 ft. made by 
Messrs. Harvey, of Glasgow, which appear to be 
a counterpart of the Galloway engines before 
referred to. The No. 2 mill is 30 in., and is 
designed to take a plate 9 ft. wide and 1% in. 
thick. Plates 42 ft. long have been rolled in 
this train. The mill, it may be added, was made 
on the works. The rolls are served by a pair 
of Buckton shears 8 ft. long, whick are designed to 
shear through 2 in. plates. The No. 1 mill consists 
of three 26-in. trains, and is driven by engines 
similar to those last referred to. There are eighteen 
furnaces in the plate mill, all placed at the back in 
the usual position, They are served by steam 
drawing-out gear. 

The plant manufacturing and repairing depart- 
ment attached to these works is on a scale commen- 
surate with the production of the heavy machinery 
we have been describing. There are many points 
of interest about it, and we regret — will not 
—_ us to deal with this subject in the manner it 

eserves. 





We now pass to the old section of this department 
where iron is treated. The sheet mills have a 
three-train of 26 in. rolls for cogging, roughing, 
and finishing. Beyond this is a five-train puddle 
bar mill, Attached are large annealing furnaces 
for iron sheets, and there are four steam hammers 
for shingling. The overhead lines for coal service 
are well arranged, the fall of the ground favouring 
transportation. 

There are 95 puddling furnaces, and in this de- 
partment there appeared to be a fair show of 
activity. It will, of course, be understood that 
both the blast furnace and iron and steel depart- 
ments, make for the trade generally and not only to 
supply the shipyard and engine works. There are, 
of course, the usual edge runners for grinding blue- 
billy, manganese crushers, &c. 

When busy 1000 hands are employed in this 
department, and 1500 tons of steel plates and 
angles, together with 1000 tons of iron, can be 
turned out per week. 

The engineering department comes next in order. 
We pass first to the iron foundry, where there are 
the usual appliances of such a department attached 
to a large marine engineering establishment. There 
are three cupolas, drying stoves, &. Attached is 
a steel foundry for small castings having six two-pot 
fires. In the forge are three steam hammers, one 
of 7 tons and two others of 3tonseach. Thecranes 
are worked by steam and there are the usual 
appliances in the way of furnaces, &c. 

he boiler shop was somewhat fully dealt with in 
our former description of five years back, but we 
may give a few additional details. There are two 
Tweddell’s hydraulic rivetters, 11 ft. by 4 ft. 8 in. 
There is a manhole cutting machine by Muir and 
Co., a hydraulic flanging machine by Fielding and 
Platt. The fine pair of vertical rolls for heavy 
plates, the first erected, we illustrated and de- 
scribed in the former description, since the publi- 
cation of which, as our readers are aware, a large 
number have been erected in the leading marine 
engineering works. There is a pair of heavy hori- 
zontal rolls with a smaller pair close by. There 
are likewise two plate-planing machines and two 
6-spindle drills, together with two large radial drills 
and various other drilling machines. There are two 
tube-hole cutting machines and a countersinking 
machine. As special tools there are two vertical 
drilling machines by Harvey and Co., of Glasgow, 
for drilling all round the circle of boiler shells. 
There is an ingenious machine for drilling furnace 
ends in place, and also a machine designed on the 
works for planing furnace mouths in place. 

In this shop some large boilers have been made. 
In hand there were, at the time of the visit of the 
Naval Architects, boilers for the Naples, having 
rings in two plates 21 ft. by 5ft. 10in. and Ijin. 
thick, and some other work. The boilers of the 
Orlando and Undaunted were turned out here. 
They were 14ft. Gin. in diameter, by 17 ft. long, 
double-ended, having six furnaces in each boiler. 
They are pressed to 1301b., and have fin. steel 
plates. Another set of double-ended boilers recently 
turned out are 14ft. in diameter, and are worked 
at 160 1b., having plates 1,5, in. thick. The shop is 
lit by nine arc lamps. 

The engine shop is divided into two departments. 
There is the high-level fitting shop and the low- 
level shop. In the former most of the lighter tools 
are placed, some of which we may briefly enumerate. 
There is a vertical milling machine by Muir, used 
for facing brasses chiefly. For this there is a cutter- 
sharpening machine. There are six radial drills 
and various other drills, a screwing machine by 
Muir to take work up to 4in., two stud-cutting 
machines and other screwing machines, a hydraulic 
press, mostly used for forcing gudgeons into con- 
necting-rods, &c., besides a large number of other 
usual machine tools. 

Half of this side is used for erecting, although 
the large vertical engines are erected on the loftier 
shop adjoining. There are steam travellers rope 
driven, and the illumination through this depart- 
ment is by electric light. 

In the lower level fitting shop are the larger tools. 
There is a seven-spindle tube-plate drilling machine 
by Hulse and Co., and a large slotting and planing 
machine by the same firm havingahorizontal traverse 
of 20 ft. and a vertical traverse of 18 ft. It is self- 
acting in all motions. There is a large vertical 
drilling and topping machine by Fairbairn, Kenne- 
day, and Naylor, of Leeds, in which the columns 
traverse on a bed-plate by means of a leading screw. 
The saddle will move 10 ft. vertically and the column 





will travel 12 ft. Close by is another somewhat 
smaller machine by Muir and Co. There is another 
large combined slotting and planing machine by 
Shanks and Co., of Johnstone, and next to itis a 
horizontal boring machine for bed-plates, &c., and 
a vertical boring machine which will operate on 
cylinders up to 120 in., a special machine for turn- 
ing the flange of loose-bladed propellers, besides a 
large quantity of other machine tools of various 
descriptions. 

We now pass to the machine shop, where a brief 
enumeration of some of the leading tools may be 
given. There is a quadruple geared crankshaft lathe 
by Muir and Co., having two toolholders on each 
side. It will take 5 ft. in diameter and 40 ft. be- 
tween centres. Adjoining is a screw-cutting lathe 
by Harvey and Co., of Glasgow, with four slide 
rests. Beyond is a 30 ft. face-plate lathe with 15 ft. 
bed, and beyond a double rest screw-cutting lathe, 
30 ft. between centres, and another by Smith, Bea- 
cock, and Tannett, 10 ft. longer. Close by are two 

laning machines which will take 6 ft. by 10 ft. 
tween standards, and two fine wall planing ma- 
chines by Shanks and Co., of Johnstone, with 8 ft. 
horizontal and6 ft. vertical traverse. There isa plan- 
ing machine by Scriven and Co., of Leeds, with a 
special attachment forradius links. Thereis asecond 
large vertical boring mill sunk in a pit. Beyond are 
two fine slotting machines, one by Hulse and the 
other by Smith and Beacock, 16 ft. and 18 ft. stroke 
respectively. These are also fitted with attachment 
for radius links. At the end of the shop is a some- 
what antique but solid slotting machine, 3 ft. 6 in. 
stroke and 12 ft. between pillars, in which the 
work will go right through the cutter working from 
a movable bridge. It hasa circular table with self- 
acting motions. There are of course a large number 
of other tools, but those we have enumerated will 
sufficient to give an idea of the scope of the 
shop. 

In the adjoining building the smithy is situated. 
There are twenty-five hearths and one ground fire, 
two small steam hammers, swaging machines, 
olivers, &c. In the coppersmiths’ shop close by 
are the usual appliances, including a saw for cutting 
copper and a Player’s pneumatic planishing hammer 
by Messrs. Player Brothers, of Birmingham, a 
tool which is well spoken of here. 

In the brass department there is a brass finishing 
shop with a large number of tools, including sSme 
clever milling machines by Muir and Co. In the 
foundry there are seven fires, 

The pattern shops are somewhat extensive even 
for these big works. There are here a dovetailing 
machine by H. Huntry and Co., of Newcastle, a 
Richards dimension cross-cut and rip saw com- 
bined, by Tangyes, two fine planing machines by 
Robinson, of Rochdale, and a Slack saw sharpener. 

The shipbuilding department comes last in our 
description. It contains a dry dock, one of the 
largest on the coast. It is 440 ft. in total length 
and 411 ft. on blocks ; the entrance is 70 ft. wide 
and the depth on sill and blocks at ordinary springs 
18 ft., and at neaps 15 ft. There is also a patent 
slip 600 ft. long which will take a vessel of 1600 
tons gross register. There are the usual appliances 
for emptying the dock, the pumps and engines 
being supplied, we understand, by Messrs. J. and 
H. Gwynne, although doubtless at an early date of 
that firm’s existence. There are slins for seven 
largest size vessels, but at present these are not by 
rot means full. There is, however, in frame an 
Atlantic liner for a Liverpool firm of owners which 
will carry 5700 tons of cargo, and will also have 
accommodation for sixty to seventy first-class pas- 
sengers. This vessel will have triple-compound 
engines, and be fitted-generally in the most ap- 
proved manner. There are in progress, but not 
quite so advanced, two other vessels of about the 
same size, also intended for the North Atlantic 
trade. In addition to these, there are other vessels 
in progress, but of smaller size. 

In our tour of this department we pass first to 
the shipbuilders’ fitting shop. Here we find a 
number of fine machine tools, amongst which may be 
named the following : A long planing machine by 
Craven Brothers with a 25 ft. table. On this was 
the frame of a rudder of a big ship, the pintles of 
which were being turned by a special apparatus 
attached, which also serves for boring gudgeons. 
There was also a fine tool in the shape of a radial and 
universal drilling machine by Shanks and Oo., of 
Johnstone, which was originally introduced for 
armour-plate work so that the heavy pieces could 
be bored to any angle without shifting the work. 
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Opposite this is an hydrulic press for punching 
plates. There are also a large number of lathes, 
drills, drills, planing, screwing, slotting, shaping 
machines, &c. 

Next to this department is the rivet-making shop 
with three machines. Two by John Bone, of 
Hylton, and one by Berry, of Sowerby Bridge. 
The joiners’ shop is next in order, in which we 
noticed one of Richards’ scraping machines, dove- 
tailing, mortising, and other machine tools. In 
the smiths’ shop are six steam hammers and forty 
hearths with three ground fires. 

The machine sheds are of considerable extent, 
and contain all the necessary appliances for turning 
out the big work undertaken by this firm. There 
are of course rolls, punches, shears, and other ma- 
chine tools, together with extensive slabs for turn- 
ing frames, &c., and the necessary furnaces. 

There are also riggers, cabinet-makers, and boat 
shops, together with the other minor departments 
which go to render these works so remarkably self- 
contained. ; 





NOTES. 
A LirHanope Primary CELL. 

A USEFUL voltaic battery of the Leclanché single 
fluid (agglomerated) model can, according to Pro- 
fessor George Forbes, F.R.S., be made by opposing 
to a zinc plate a ‘* sandwich” formed of a carbon 
plate between two plates of lithanode. Lithanode, 
itis hardly necessary to say, is the solid peroxide of 
lead brought out by Mr. Desmond Fitzgerald. 


Tue SwepisH-Norwecian Rattway. 

The Swedish-Norwegian Railway, which is now 
being constructed across the two countries, from 
the Bothnian Gulf to the west coast of Norway, 
and which met with a great deal of hostile criticism 
at the outset, seems to be gaining favour. About 
a fortnight ago the company’s director at Victoria- 
havn, the line’s terminus at Ofoten, Norway, had 
the honour of entertaining the Crown Prince and 
Crown Princess of Sweden at dinner, on which 
occasion the Crown Prince proposed the prosperity 
of the undertaking, which would, he felt sure, 
materially assist the development and progress of 
the two countries. There are at present about 500 
men employed on the first nine kilometres of the 
line from Ofoten, and one or two large engineering 
works in connection with the railway are progress- 
ing further up the line. At the Swedish end of the 
line rails have been laid at a distance of 90 kilo- 
metres from Lulea, and they are pushing well ahead, 
although there appears to have been some little 
trouble with the men. The telegraph is not so far 
advanced, poles having been fixed only so far as 15 
kilometres from Lulea. 


Tue Newcastte EncGiInE TRIALS, 

We much regret to have to correct a serious error 
which occurred in our article bearing the above 
title, which appeared on page 97 of our last issue. 
By some unaccountable blunder in taking the data 
from the tabular statement of engine performance, 
the figures relating to the water consumption of 
Messrs. Davey, Paxman, and Co.’s non-compound 
engine were taken in conjunction with the coal 
consumption of that firm’s compound engine, thus 
making the quantity of supplied feedwater appear to 
be 22.03 Ib., in place of 17.76 lb. per brake horse- 
powerperhour. Correcting this error the quantity 
of exhaust steam which it would be necessary to 
condense in order to heat this amount of feed from 
63 deg. to 190 deg. becomes 2.33 lb., which added 
to 1.25 lb. assumed to be condensed in the jackets 
and 17.76 lb. supplied, makes a total of 21.34 Ib. 
per brake horse-power per hour, or about 18.3 lb. 
per indicated horse-power per hour, a consumption 
which of course compares much more favourably 
with that of first-class compound condensing 
engines than the figure given in our last week’s 
article. The remarks as to boiler performance are 
also affected by the error we have pointed out, the 
evaporation into steam at 150 lb. pressure of 17.76 
+ 2.33 = 20.09 lb. of water from a temperature of 
190 deg. and of 1.25 1b, from the temperature of 
the steam, viz., 366 deg., by the consumption 
of 1.8 Ib. of coal being equivalent to the evaporation 
of 12.6 lb. of water from and at 212 deg. per pound 
of coal consumed. 


THe Unirep Srares aND THE INDUSTRIAL UNton. 

It is announced that the United States of America 
have joined the industrial union for the interna- 
tional protection of industrial property ; the date 
of the accession being fixed for May 30 of this year. 








The present members of this union are Belgium, 
Brazil, France, Guatemala, Great Britain, Italy, 
Mexico, the Netherlands, Norway, Portugal, Para- 
guay, Roumania, Salvador, Spain, Sweden, Tunis, 
the United States, and Uruguay. By the terms of 
the union a patentee in any one country can also 
patent his invention in any of the others provided 
he applies for his patent in the latter within six 
months after he has applied for it in the first coun- 
try, and complies, of course, with the conditions of 
the patent law in the particular country in question, 
Thus a person may patent an invention in England, 
and he can also patent it within six months in Italy 
or the United States. A period of seven months is 
allowed for countries ‘‘ beyond the sea,” a provision 
which must be held to apply to the United States ; 
but which we believe does not apply to France,, 
since postal communication is so rapid between 


England and France. The right of priority for an | agai 


invention afforded by the union is a boon to in- 
ventors, who will also hail with satisfaction the 
accession of the United States tothe union. Were 
Germany to follow suit, the list of important indus- 
trial countries would be tolerably complete. 


Driving Dynamos witH SHort BELTs. 

When fast dynamos are driven by belting there 
is a waste of power owing to friction between the 
driven spindle and its bearings. This is usually kept 
small by using a long belt so as to obtain a large 
angle of contact of the belt with the small driven 
pulley. But long belts are inconvenient, and in 
confined spaces, as on board ships or in guards’ 
vans, impracticable. But with small belts used in the 
ordinary way the small angle of contact of the belt 
with the driven pulley necessitates a large tension on 
the belt, causing considerable pressure on the bear- 
ings and waste of power by friction. Various plans 
have been devised for overcoming this difficulty ; 
for instance, the tightening pulley of Messrs. Mather 
and Platt, and forms of friction gearing, including 
the ingenious one of Mr. J. 8. Raworth for 
driving dynamos. Professors Ayrton and Perry 
have recently brought out another method. It 
consists in hanging the dynamo pulley from a 
short belt passing round the engine flywheel, the 
belt being only just long enough to embrace the 
flywheel and dynamo pulley without the two being 
brought into contact. The dynamo is supported so 
as to turn round an axis at right angles to the axis 
of rotation of the armature. The method of fixing 
the dynamo is to remove the pulley from the 
spindle and fix the dynamo in a cradle turning on 
trunnions in such a position that the dynamo and 
cradle just balance. Then if p, po be the pressure 
of the armature spindle on the two bearings, re- 
spectively nearer to and further from the pulley end 
of the dynamo, p, + 7 will be equal to the weight 
of armature commutator and spindle. The pul- 
ley, which is heavier than an ordinary dynamo 
pulley, and of cast iron, is now keyed to the arma- 
ture spindle and hung in the belt, and as the entire 
weight of the pulley is supported by the belt, the 
dynamo by itself still 9 tesa and the pressures 
on the bearings are simply p, y. as before. 


THE PHOSPHORESCENCE OF SuLPHATE oF LIME. 

M. Verneuil has recently investigated the cause 
of the phosphorescence of sulphate of lime, the 
ingredient of luminous paint. In order to prepare 
it so as to give a violet phosphorescence, it is suffi- 
cient to calcine a mixture of 100 parts of cockle- 
shell lime (Hypopus vulgaris), 30 parts of sulphur, 
and 0.02 parts of subnitrate of bismuth. Pure lime 
does not give the phosphorescence when mixed with 
these materials, hence M. Verneuil has analysed the 
cockle lime, and found it to contain : Lime, 54.95 
per cent. ; carbonic acid, 43.26 ; carbonate of soda, 
0.99 ; chloride of sodium, 0.06 ; silica, 0.02 ; mag- 
nesia, 0.01 ; insoluble matter, 0.04 ; organic matter 
and waste, 0.67 per cent. ; and traces of phosphoric 
acid. M. Verneuil then ascertained that a fine 
phosphorescence could be obtained by adding to 
pure carbonate of lime the foreign substances which 
analysis reveals in the cockle lime. It follows from 
his experiments that the violet sulphide of calcium 
prepared with cockle lime owes its vivid phospho- 
rescence at once to the bismuth salt, the carbonate 
of soda, the sea salt, and sulphate of lime formed 
during the reaction, and the cockle lime seems to 
contain sufficient carbonate of soda and sea salt to 
give the maximum brightness. M. Verneuil is also 
of opinion that any matter capable of vitrifying the 
surface of the sulphide of calcium without colouring 
it, is able to render the latter phosphorescent. It 





becomes phosphorescent, in fact, when it it heated 


to red heat on a platinum plate with a little borax, 
or carbonate of potash, chloride of sodium, carbo- 
nate of soda, silicate of soda, fluoride of calcium, 
eryolithe, fluoride of barium, chloride of strontium, 
chloride of barium, hydro-fluosilicate of barium, 
and so on. All these substances probably act in 
changing the molecular state of the sulphide of 
calcium conformably to the views of M. Becquerel. 


A New Riva to AMERIcAN PETROLEUM. 

The United States, which is only now becoming 
reconciled to the rivalry of Russian petroleum, is 
menaced by serious competition in a fresh quarter, 
nearer home. In Venezuela the petroleum deposits 
of Lake Maracaybo, which have long been known 
for their copiousness, are at length being opened 
up by capitalists, and there are rumours, reported 
by the American consul, Plumacher, that the 
Rothschilds are likely to secure a monopoly of the 
ir. Lake Maracaybo is situated in the northern 
eS of Venezuela, and by means of the Gulf of 

enezuela, has direct communication with the sea. 
The surrounding country, having an area of many 
hundred miles, is saturated with petroleum and 
asphalte, which flows in streams through the dense 
forests, and emits inflammable gas which often 
bursts into sheets of flame similar to those which 
have been a phenomenon in the Caspian region for 
thousands of years. While the petroleum gas 
burning at Baku has secured that country the 
appellation of ‘‘ The Region of the Eternal Fire,” 
the petroleum gas perpetually flickering on the bar 
and along the immediate coast of Maracaybo has 
earned for the phenomenon ever since the Spaniards 
discovered and conquered the country, the title 
of ‘*The Infernal Fire,” According to Consul 
Plumacher, one of the streams of oil tested by a 
traveller was found to flow at the rate of nearly 
6000 gallons a day, the whole of which was wasted 
upon the sandy soil. The Venezuelan oil appears 
to occupy a midway position between the crude 
article extracted in the United States and Russia, 
yielding 50 per cent. of illuminating oil, or kerosene, 
of high quality as compared with the 70 per cent. 
of the former and the 30 of the latter. The 
deposits, however, have one immense advantage 
over both, being situated on the coast of the lake 
—which is practically an inlet of the sea—while 
those of the United States are distant 400 or 500 
miles from the refineries on the coast and those of 
Baku 560 miles from the port of Batoum. No 
engineering obstacles exist to the extraction of the 
oil, which when properly bored for may take rank 
with those of the United States ; and to encourage 
the development of the industry the Venezuelan 
Government has imp@sed a duty of 153d. a gallor, 
which is three times the wholesale price of American 
or Russian oil in the London market. With such 
a crushing duty as this to protect the home article, 
there ought to be no difficulty in expelling American 
oil completely from Venezuela. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 16. 

Durine the ten days since July 5, an unusually large 
amount of business has been transacted in iron, steel 
building material, and in railway appliances. During 
the month of June, railway companies made up their 
estimates for the last six months of the year. These 
requirements are now being presented, and call for 
rails, locomotives, cars of all kinds, lumber, wheels, 
axles, aud a variety of appliances for shop equipments, 
The merchant ironmakers have begun to book large 
orders for delivery during the next ninety days at June 
quotations. The probability is that the present demand 
will, in a month’s time, fill up the mills for about two 
months. The millowners are already preparing for a 
better demand, by allowing themselves plenty of time 
to fillin-coming orders. A steel rail order for 25,000 
tons was taken by a Pennsylvania mill, at 37.50 dols., 
to preventits going abroad. This is believed to be the 
lowest price at which an American mill can take a 
steelrail order, for mill delivery. Inquiries are now 
in hand for over 15,000 tons of bridge iron, and there 
are several specifications in hand this week for plate, 
tank, shell, and flange iron, that will enable the manu- 
facturers in August, or September, at furthest, to put 
prices up to 2 dols. per ton. The pig-iron output is 
now 105,000 tons per week, a reduction of 35,000 tons 
since the coke strike. The weekly production is 
now about 35,000 to 40,000 tons of coke. Within 
twelve months, between 4000 and 5000 ovens will be 
erected in other coke-producing localities, north and 
south. Large orders for old rails have gone abroad 
within a week, to be delivered at Atlantic ports, at 
23dols. Bessemer is quoted at 20 dols. ; ye 
at 27 dols. ; slabs, 30 dols., and but little business re- 
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ported. Crude iron has advanced 25 cents per ton ; 
nails are dull at 2 dols. Plate iron, 2.30 dols. ; beams, 
3.30 dols. Foundry iron, best make, 22 dols, Southern 
furnaces are sold up, and in some localities orders 
are being taken for late fall delivery, at better prices 
than have ever been realised in the Southern States. 
The demand for natural gas and water pipe are very 
heavy, and this week’s business in Pennsylvania mills 
for wrought-iron pipe alone, foots up 3000 tons. The 
industrial outlook is very encouraging, and but for the 
great expansion of capacity, which has already been 
effected, and which is now being pushed, there would 
be an advance in prices. Extensive developments of 
Canadian iron ore are in progress. The receipts of 
ore from Cuba are large. The producing capacity of 
the Lake Superior ore region will, in six months, be 
double what it was twelve months ago. 





No. 80 TORPEDO BOAT. 

THE gradual and steady increase of size in torpedo 
boats must strike every one who was present at the 
recent naval review, and it seems as if the original 
idea of these craft being limited to very small dimen- 
sions so as to offer the least area of target to the 
enemy’s fire is rapidly being departed from, and by 
many naval authorities of high repute the policy of the 
change is greatly doubted, in fact the latest addition 
to Her Majesty’s Navy instead of being called a 
torpedo boat, really deserves the name of a little ship, 
for it is when completely loaded fully 130 tons dis- 
placement, and carries a crew of 22 officers and men 
all told. 

_ The vessel we refer to is known as No. 80, and was 
handed over by Messrs. Yarrow and Co., the builders, 
just in time to take part in the review. 

It is 135 ft. in length by 14 ft. beam, and is claimed 


to be the fastest vessel which the Admiralty Se88, | Ja: 


having attained a speed at trial of 23 knots during a 
two hours’ run, carrying a load representing its mean 
fighting condition. 

One of the most interesting features from a technical 
point of view in connection with her is the boiler, 
which is probably the most powerful one afloat, indi- 
cating no less than 1600 horse- power, and we 
must say the builders deserve credit for their boldness 
in adopting a single boiler of such power. They 
have, however, previous results to guide them, inas- 
much as the boilers in the Austrian torpedo boats, 
Falke type, built by them and indicating 1300 to 1400 
horse-power, have turned out highly satisfactory after 
being in continual use for two years. The influence 
these results cannot fail to have in the design of the 
machinery in our large ships will be to reduee the 
number of the boilers and considerably simplify 
the general arrangement. 

The turning power of No. 80 is exceptionally good, 
the circle described at full speed having a radius 
slightly in excess of the length of the hull, This has 
been obtained by cutting away the deadwood at the 
stern as done in the torpedo boats built by Messrs. 
Yarrow for the Chilian Government six years ago, 
which postion so useful in the blockade of Callao. In 

eneral construction it is very strong, and for a torpedo 

oat is very thickly plated and framed, because of late 
there has been a general feeling that lightness of con- 
struction in these craft has (for the sake of obtaining 
speed) been carried past the limits of prudence. 

We shall not gointo details now, as we hope on a 
future occasion to deal very fully with this vessel, but 
for the present simply illustrate it on page 127 as it 
appeared at the review. 








MISCELLANEA, 
A new Russian ironclad, the Alexander II., was 
aunched on the Neva last Tuesday. 


The Turkish Government have given an order to 
German manufacturers for 500,000 side arms. 


Several naphtha springs at Baku are on fire, as is also 
an oil reservoir of about 1,000,000 poods capacity. 

An ae company is projecting a line from Jiminez 
on the Mexican Central Railway to Guadalope y Calvo. 


Switzerland intends to take an official part in the Paris 
Exhibition of 1889, 


Protection is carried to great lengths in Texas, as they 
have there a tax on commercial travellers belonging to 
other States, 

The Glengarnock Steel Works, Kilkirnie, have erected 
two mills for the manufacture of basic slag manure, for 
which it is stated they have a considerable demand. 

A copy of the Times Weekly Edition has made the cir- 
cuit of the globe in 69 days, travelling vid the Canadian 
Pacific Railway. 

The report that the foundations of the Jubilee bridge 
are subsiding, has been contradicted by the authorities of 
the East India Railway, 

The new racing yacht Thistle sailed for America from 
the Clyde last Monday ; the passage is expected to be of 
about twenty-three days’ duration. 

The authorities of the Kobe-Shimonoscki Railway, 
Japan, have asked Mr, C. A. Pownall, M.I.C,E., tosecure 





an a to fill the post of superintending engineer 
to their line. 

It is stated that the guns of the new United States cruiser 
Atlanta cannot be fired with safety to the ship and men; 
this, if true, forms an instructive commentary on the 
present status of American naval science. 


In a communication to the American Academy ‘of 
Sciences, on the Charleston earthquake, Captain C. E. 
Dutton calculates that the centre of the above disturb- 
ance was twelve miles below the surface of the earth. 


The Association of German Engineers holds its annual 
meeting at Leipsic, on August 15th to 17th; amongst 
others a paper will be read on ‘‘ Boiler Explosions and 
the Conditions of Safe Working.” 


It is stated that the water authorities in Hanover intend 
to make a trial of Deacon’s patent self-registering water 
mates, which has been for some time pastin use at Frank- 

ort. 


"The boring at the Imperial Iron Works, South Bank, 


Middlesbrough, is now completed ; two beds of salt, one 
82 ft. thick and one 14 ft, thick, have been passed through, 
the total depth of the boring being 1692 ft. 


The International Conference on the subject have 
agreed that the convention of March 14, 1884, for the pro- 
tection of submarine cables, shall come into operation on 
May 1, 1888, 


The ore crushing machinery at the Phcenix Mines, 
Otago, New Z d, is driven by electricity. Two tur- 
bines of 100 horse-power are used to generate the current, 
which is conveyed a distance of two miles to the stamps. 


The railway people in China are a good deal troubled 
by the opposition of the natives. At one # mig Tongku, 
the villagers are up in arms and will not allow navvies to 
proceed, 


In testing stone or concrete in compression, Professor 
Unwin recommends that the surfaces exposed to the pres- 
sure should be brought up parallel by means of a thin 
yer of Parian cement. 


The Secretary of State for War has issued a memoran- 
dum to the effect than any official of the department, 
whether civil or military, holding stock in any firm or 
company, which transacts business with the department, 
is thereby disqualified from retaining his post. 


The engineering department of the South India Rail- 
way are at present engaged in pitching some of their em- 
bankments with stone, so as to allow the ‘enormous floods 
=. there to pass over the line instead of under- 
neath it. 


While not prepared to make any definite recommenda- 
tion at present, the Brake Committee of the Master Car- 
Builders’ Association is of the opinion that an air brake in 
which the valves are worked by electricity forms the 
arrangement best adapted for use on long trains. 


The new bell for the Cologne Cathedral is of ex- 
ceptional dimensions, weighing 26 tons 13 cwt., its nelget 
is 14 ft. 6 in., and its diameter at mouth 11 ft. 6in. No 
less than twenty-two cannon, taken from the French, 
have been used in its manufacture. 


A mixture of black lead and boiled linseed oil is said to 
be much superior to red lead for making joints in gas or 
water pipes, as the joint is not only tighter, but can easily 
be undoneavhen required, no matter how long a period may 
have elapsed since it was made. 


Some definite information about the new dynamite gn Wi 
'e- 


may shortly be expected, as the esngion Navy 
partment have obtained a target in the shape of an old 
vessel, the Silliman, on which a thoroughly practical trial 
of the gun will be made. 


Another aluminium alloy, consisting of ten parts of 
aluminium to one part of tin, has lately been brought out. 
With a density but slightly greater than that of pure 
aluminium, it is said to be whiter in colour, to have in 
addition the important property of being wrought and 
welded as easily as brass. 


The principal Bea in the economical use of chains 
were stated by Mr. H. Adams, in a paper read before the 
Society of Civil and Mechanical Engineers, to be the use 
of moderate test loads, frequent annealing, and thorough 
lubrication, crane chains treated in that way making 
100,000 lifts before being worn out. 

The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended July 17, 
amounted, on 15,4394 miles, to 1,272,043/.; and for the 
corresponding period of 1886, on 15,3124: miles, to 
1,269,443/., an increase of 127 miles, or 0.2 per: cent., 
and an increase of 2600/., or 0,2 per cent. 


In reply to a question from Mr. Lawson in the House 
of Commons on Friday last, Baron Henry de Worms 
promised to communicate with the railway companies 
with the view of ascertaining if the annoyance caused by 
the locomotive whistles could not be lessened, due rd 
at the same time being paid to the safe working of the 

Cc. 


During last week two or three small trips have been 


made with Dr. de Laval’s new ‘‘submarine” boat at 
Stockholm, but nothing like a definite trial has taken, or 


will for some two or three weeks take place, the boat not | p,) 


yet having got all its machinery on board. The state- 
ments as to the great speed already attained, which have 
appeared in several papers, are consequently not correct. 


A new gun and anew powder, both the invention of 
Mr. George Quick, naval engineer, have recently under- 
gone a trial with a satisfactory results. On using 
the powder in a Woolwich 6 in. breechloader it was found 





that with a charge of Quick powder equal to 83 percent. 
of an ordinary charge, the initial velocity of the projectile 
was 11 per cent. greater than when service powder was — 


Iron rust can be removed from small articles by im- 
mersing them in a saturated solution of tin chloride, for 
from 12 to 24 hours; on removal from this bath the 
articles should be tho: y rinsed first with water, then 


with ammonia, and finally dried: in sawdust, when they 


will be found to have the appearance of dull silver. 


In M. Benardoz’s system of electric welding the parts 
to be united are both coupled up to the negative pole of a 
set of accumulators, a carbon pencil held in an insulating 
handle being connected to the other pole, . The forgings 
are placed on an iron anvil, and on bringing up the carbon 
an arc is established between them and the latter, which 
quickly raises them to a welding temperature. This 
system has the advantage of allowing the forgings to be 
hammered in the usual way, as the anvil does not re- 
quire to be of an insulating material. 


Blue prints of a large size are but seldom produced 
owing to the cost of the plate glass required in the ordi- 
nary method of printing. Professor E. C. Cleaves, of 
Cornell University, has, however, invented an arrange- 
ment in which the plate glass is entirely dis d with. 
His apparatus consists of a long cylinder, like an 
exaggerated indicator barrel, on which both the tracing 
and sensitised paper are stretched, This is then mounted 
in a carriage and rotated in the sunlight by a belt from 
the factory shafting. 


A railway coupling contest was eacenby held in the Pol- 
madie yard of the Caledonian Railway, Glasgow, with the 
object of encouraging the use of the coupling pole. The 
contest, which consisted of both coupling and uncoupling 
wagons, was divided into three classes, depending upon 
the number of wagons treated. In the first, twenty 
wagons were coupled and uncoupled, the time being 
1 minute 38 seconds, in the second, ten wagons were 
used, time 51 seconds, and the third consisted of coupling 
and uncoupling twenty bogie wagons, the time being 
1 minute 40 seconds. 


From experiments recently made, Professor C. Bach 
concludes that the ordinary elastic moduli are inapplicable 
to hemp and wire ropes. His experiments show, more- 
over, that Hook’s law is not satisfied in the above cases, 
the stress increasing at a ter rate than the strain, 
but he gives nevertheless the following average values, 
calculated on the gross nominal section of the rope : 

lbs. per sq. in, 
New loosely spun rope of Manillahemp, E = 64,000 
” tightly ” ” ” E= 79,000 
9) iron wire rope i E =4,267,000 

As is well known, the electrical resistance of German 
silver changes with the temperature of the metal, but Pro- 
fessor Anthony has recently pointed out that the coefficient 
of this variation is not in itself a constant quantity since 
it varies not only with the composition of the metal, but 
also with the amount of working it has undergone, For 
this reason he recommends that, in those resistance boxes 
where great accuracy is desired, the coils should be wound 
not my with metal of the same composition, but with 
actually the same piece of wire throughout, the smaller 
resistances being obtained by coupling two or more lengths 
in parallel arc. 


The new graving dock at Esquimalt, Victoria, British 
Columbia, which has been designed and carried out for 
the Colonial Governments, by Mr. W. R. Kinipple, of 
estminster, London, was formally opened on Saturday 
last, H.M.S. Cormorant being the first vessel to enter. 
The dock, which is sufficiently large to admit most of the 
ships of Her Majesty’s Navy, should a extremely 
serviceable, as it is the only one on the west coast of 
Canada. r. Kinipple’s patent travelling and foldin 
bridge caissons, which have been so successfully u 
elsewhere, have been adopted for the entrance in this 
case, thus dispensing with a swing bridge and its usual 
costly and clumsy appurtenances. The resident engineer, 
under whose immediate supervision the works have been 
carried out, was Mr. W. Bennett. 





BRIDGING THE PoToMACc.—The Pheenix Bridge Company, 
Phoenixville, Pennsylvania, has received a contract to 
build an iron bridge across the Potomac, at Shepherds- 
town, West Virginia, for the Shenandoah Railroad Com- 
pany. 


ACTION AGAINST THE Mersgy Rattway ComMPaNy.— 
On Tuesday last an arbitration case came on for hearing 
before a special jucy at Birkenhead, in which the corpora- 
tion of that town claimed 3500/. as compensation for inju- 
ries to their gas tank, alleged to have been caused by the 
company’s works. Evidence on the part of the corpora- 
tion was given by Mr. T. O. Paterson, the designer of the 
tank, to the effect that the injuries were due to the removal 
of earth from the locality by the railway company, during 
which the wall of the tank was laid bare for a distance of 
60 ft. or 70 ft. Under these circumstances the tank had 
sprung a leak, which was remedied by .placing an iron 
band right round the tank. Other evidence having been 
given to the same effect, Mr. George Barclay Bruce, Pre- 
sident of the Institution of Civil Engineers, was called on 
half of the railway company, and attributed the failure 
of the tank to faults in the design, in which opinion he 
was supported by Sir James) Brunlees and Mr. F. Fox. 
Further evidence on behalf of the company was given b: 
Mr. A. Upward, who pointed out that the first crac 
occurred at that part of the tank most removed from the 
company’s works. In the end the jury gave a verdict in 
favour of the defendant company. 
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ANTI-FRICTION GRAIN CONVEY OR. 





Tue anti-friction conveyor, an {appliance manufac- 
tured by the Anti-Friction Conveyor; Company, 59, 
Mark-lane, London, bids fair to come into extensive 
use in mills and granaries for the conveyance of grain. 

As will be seen from our engraving above it con- 
sists of a length of stout iron wire or rod, bent into 
a helix, and caused to rotate by a shaft we along 
the centre of the trough in which it is placed. On 
supplying grain to the conveyor the whole is carried 
bolily along the trough and delivered in a. perfectly 
steady and continuous stream, the action of the machine 
appearing to be, that those grains actually in contact 
with the wire cling to the remainder d ing it along 
with them. Strange as it may appear, the =o. 
works well at any angle, even vertically, being at 
least as efficient as the solid screws formerly used, 
whilst the power required to drive it is considerably 
less. It can, moreover, be driven at a much higher 
speed than is desirable with the latter apparatus, 
never triturating the grain, a fault not at all uncommon 
in some forms of conveyor. 





THE HYDROPHONE. 

THE hydrophone of Mr. A. Paris, of Altona, which 
Professor Hughes was kind enough to acknowledge as 
one of the many members of his microphone family at 
the meeting of the Society of Telegraph Engineers and 
Electricians, of February 10, is a clever little 
instrument devised to detect any water escapes from 
the mains or service pipes, cocks or closets. The idea 
to use the microphone for this purpose occurred to Mr, 
Kuemmel, of the water works of Altona, near Ham- 
burg, who related his experience to the meeting of the 
Gas und Wasser Fachmaenner, at Eisenach, 1886. The 
Altona Water Works are a little old, twenty-seven 
years of age, and appear to have had rather more 
than the ordinary amount of trouble from leakages. 
To localise such leakages is not easy, Mr. Kuemmel 
tried a microphone ; but the microphone requires 
somewhat delicate handling, and, thanks to the skill 
of his men, it soon refused to answer. Then Mr, 
Kuemmel interested Mr. Paris, an instrument maker, 
in his scheme ; and the latter constructed the instru- 
ment illustrated in the adjoined engraving. It proved 
to be practical enough to be adopted by the water works 
of Altona, Bonn, Hanover, Dresden, Halle, &c., in 
Germany ; and also at Goeteborg, in Sweden ; Riga, in 
Russia ; and Cagliari, on the island of Sardinia. We 
should like to say here a word with regard to the 
water supply of Halle, on the Saale. So many 
bewildering facts have been quoted in recent discussions 
on the sewage question and water contamination—for 
instance, at the Society of Arts, during the discussion 
of Dr. Tidy’s paper—that the citizen might justifiedly 
doubt the necessity of paying heavy water rates, if the 
microbes are after all either harmless or irremovable, 
Halle used to be a regular cholera nest. The epidemic 
of 1866 was frightful ; the cholera came back in 1871, but 
Halle had meanwhile obtained, at considerable, yet 
not unreasonable cost, a truly excellent water supply, 
and not a single case occurred in the town proper ; 
but there were cases in the one suburb which had 
adhered to the old supply. 

The inspector or turn-cock man who takes the hydro- 
phone on a round might be mistaken for an amateur 
photographer ; there is the box and the tripod stand, 
the latter no more essential to him than to the 
photographer. The rod A consists of wood of a good 
resounding material free from knots. Both ends bear 
metal caps; the lower one to be fitted on to the 
service cock, when the examination is to be made; 
the upper one to receive the microphone box M, 
which is further fastened by a little thumb-screw. 
The binding screws 1, 2 take the telephone terminals ; 
m and*n are the wires leading to the dry cell E. This 
cell E may be carried round the neck by a strap, or 
suspended from the stand. The circuit is not complete 
until the push-button K, inserted in the wire m, is 
ro. When everything is ready the observer 

olds the telephone against his ear and closes circuit 
at K for a moment. Every escape is then heard ; the 


drops dripping from a leaking tap sound like blows. 
The sensitiveness of the instrument surpasses the 














ordinary practical need, and may easily be increased 
in particular cases. Yet the instrument has proved 
quite practical in the hands of workmen not endowed 
with particularly fine hearing. The clatter of footsteps 
does not; interfere; passing cars, however, are 
troublesome. Where the traffic is too noisy the 
observer presses into his other ear the so-called 
antiphone, which is supplied with the hydrophone to 
exclude undesired noises. The examinations may also 
be made at night time ; and since the real observation 
requires a few moments only, the stand may be 
dispensed with. It suffices to hold the rod A upright, 
pressed against the service cock for that short period, 
and the function of the stand is simply to secure good 
contact. When the examination has been completed 
the various parts are put in the box D; the rod A is 








carried with the stand, the screw-nut r preventing it 


from sliding out. The whole instrument, with stand 
and cell E, weighs 8 lb., the cell itself, which may be 
carried by a special belt, weighs 2 lb., so that the 
complete box is hardly heavier than one of Mr. Swan’s 
new safety lamps for miners. 

The cell is of the dry type and retains its charge a 
long time, as the circuit is only momentarily closed. 
When finally exhausted it can be re-charged b 
coupling it for an hour with one Bunsen cell. If 








circumstances permit, the instrument may be used 
without stand or rod A; in this case the box M is 
suspended from the top rene oe by the hook C 
and a piece of wire. Additio engths of battery 
and telephone wire are further supplied for this 


purpose 





BASIC STEEL FOR SHIPBUILDING. 
On the Present Position occupied by Basic Steel as a 
Material for Shipbuilding.* 

By B. MarTett, Vice-President. 

WHEN it was shown to the public in 1876 that mild 
steel, produced by the Siemens-! in, or acid process, 
could be made of a ductile, reliable quality, suitable in 
all respects for shipbuilding purposes, and of a much 
superior character to that of ordinary ship iron, the. prin- 
cipal question which exercised the minds of those inte- 
rested in its introduction, was whether it could be manu- 
factured at a price which would enable it, even with 
reduced scantlings, to be commercially placed in satisfac- 
tory M0 niga with iron for the construction of ordinary 
mercantile vessels. 

The ores necessary for its production required to be of 
a superior quality, very free from phosphorus, and con- 
sequently were much more expensive than 80 per cent. of 
the ores found in the United Kingdom, which contain 
a comparatively large proportion of phosphorus. Of the 
British ores, not more than one-fifth certainly, and pro- 
bably little more than one-tenth, are available for the 
manufacture of acid steel, and, indeed, much of what is 
ag yer for the process has to be brought from abroad. 

n spite-of the expensive character of the ore required 
for the acid process, however, the production of this de- 
scription of steel has continued to make steady progress, 
and for the construction of boilers has altogether re- 
placed iron, while for the construction of ships, steel of 
this description has very largely supplanted iron, which 
was the material in general use previous to 1878. This 
result has doubtless been mainly due to the gradual 
decrease in the cost of production, as well as to the re- 
duction which has been allowed in the scantlings from 
the usual requirements for iron in the construction of 
ships and boilers of the mercantile marine. 

new interest was excited in the question of steel, 
when rumours began to circulate a few years after the 
introduction of acid steel, that mild steel of uniform and 
ductile quality (equal to acid steel), could by a different 
process, be made from the ordinary phosphoretic ores 
obtainable in this country. This interest was naturally 
intensified in the north-eastern ports, as in the immediate 
neighbourhood there was practically an unlimited supply 
of iron ores containing a large proportion of phosphorus, 
and from which the new steel could be obtained at a cost 
spproacking that at which ordinary ship iron was pro- 

uced, 

On this subject the following extract from The New- 
castle Chronicle, of August 20th, 1885, may be noticed, in 
which reference is made to a visit of Lloyd’s Register 
Committee to the steel works in the Tees district, when 
special attention was given to the question of the manu- 
facture of basic steel. The article goes on to say: ‘* This 
visit of Lloyd’s Committee has come at an oppertune 
moment. It may indeed be productive of results of much 
importance in a matter which possesses the test 
interest on the north-east coast.” After remarking that 
the Siemens-Martin process had not at that time taken 
deep root in this part of the country, the following is 
adduced asthe reason for this: ‘‘ It is essentially neces- 
sary that the ore used in making steel on the open-hearth 
principle shall be of great purity... . Under this condi- 
tion the commoner ores with which the Cleveland hills 
abound, and which constitute about five-sixths of the 
entire output of the country, are entirely excluded from 
the manufacture of steel. As steel is surely, if somewhat 
slowly, replacing iron for the most important purposes of 
construction, it seemed at one time that the iron trade 
must inevitably leave the district without the rise of a 
corresponding steel trade in its place. The fear that any 
such result is likely to happen is now almost out of the 
question, and the introduction of the basic process is 
likely to work wonders in the development of the staple 
industries of the north-east coast.” 

The expectations thus shadowed forth have, for this 
locality, where we are now met, unfortunately not been 
realised ; and up to the present time steel made by the 
basic process has generally failed to commend itself to 
those engaged in shipbuilding operations. This is to be 


before the Institution of Naval Architects at 
Newcastle. 

















132 


ENGINEERING. 





[Juty 29, 1887. 








deplored in view of the fact that in Germany no less than 
about 650,000 tons were made last year by this process 
for purposes where especially soft steel was required, and 
the output is on theincrease; while the total amount pro- 
duced during the year ending October, 1886, exceeded 
1,300,000 tons. 

There is, in fact, at the present time much a 

rticularly in this district, existing against the use o' 
soho steel for shipbuilding, and it must be admitted this 
is not without cause. may, however, say that the 
Committee of Lloyd’s i have from the very first 
to the present time taken continually a great interest in 
the subject, and that so early as 1879, when the basic pro- 
cess was being tried—purely in the experimental stage— 
at the Eston Works, my late colleague, Mr. W. John, 
was instructed to inspect the new mode of manufacture, 
and prepare areport on it for the information of the Com- 
mittee. This was previous to any platesor ay having 
been actually supplied from the basic process for the con- 
struction of ships, 

It is found that some misconception still exists amongst 
many not actually engaged in its production as regards 
the mode adopted an Same les involved in the manu- 
facture of this material, it being thought by some that 
the separation of the phosphorus is entirely due to its 
absorption by the special pap 4 in the converter, which is 
not really the case; and it is thought that before entering 
into an examination of the quality and properties of that 
which has come under notice on being —— for ship- 
building purposes, a brief description of the process of 
manufacture of basic steel with the Bessemer converter 
may not be ae or considered out of place. 

T have already referred to the well-known obstacle to 
the use of Cleveland ore for steelmaking by the acid 

rocess, in the difficulty of separating the phosphorus 

rom the molten metal; and when it is remembered that 
many of the phosphoretic British ores contain from 2 to 3 
per cent. of phosphorus, it will be seen how impassable 
this obstacle becomes, in view of the fact that steel con- 
taining only 0.2 per cent. of phosphorus, even with a very 
low percentage of carbon, will be quite unfit for rails, not 
to speak of ship plates and angles. 

Tn the ordin Bessemer acid process, the converter 
was always lined with either silica brick or gannister, the 
former containing about 98 per cent, of silica, and the 
latter 90 per cent. of silica and 10 per cent, of fireclay. 
This silicious lining is an acid lining, and the slag pro- 
duced in the process of manufacture contains about 60 
per cent. of silica, and is termed an acid slag. This acid 
or silicious slag has no affinity for phosphorus, which is 
therefore left in combination with the metal, and is not 
carried away with the slag. 

In the basic process introduced by Messrs. Thomas and 
Gilchrist, the acid lining is replaced by a basic or 
*‘limey” one, which is made preferably of magnesium 
limestone fired to an intense heat sufficient to melt 
wrought iron, whereby the limestone is reduced to about 
half its bulk, and becomes very hard—in fact, flinty in 
character. ‘This is used as a brick lining, which does not 
further shrink in contact with the molten metal; or it is 
ground and mixed with boiled tar so as to form a plastic 
mixture, and then rammed in so as to form a “slurry” 
lining. Now before pouring the molten metal and slag 
into the converter, some well-burnt lime, about 4 cwt. to 
each ton of pig, is thrown into the vessel. This, mixing 
with the existing slag in the pig, forms a powerful basic 
slag, namely, about 50 per cent. of lime to about 10 per 
cent. of silica in the slag. This basic element takes up or 
eliminates the phosphorus from the steel. 

To etfect, however, the complete bp oe ge of the phos- 
phorus in the basic pened, it is found necessary to 
continue the “‘ blow” about three minutes after the fiame 
at the mouth of the converter indicates that the carbon 
has been separated from the molten mass. 

The phosphoric pig used in the basic process contains 
on an average the following elements : 

Silicon ... saa -2 to 1.5 per cent, 

Sulphur ... Trace, to .15 per cent, 

Phosphorus Trace, to3.0 ,, 

Manganese __... ... 5 to 2,0 %» 

The steel obtained contains : 

Silicon... sts Only a trace 

Sulphur ... Trace, to .08 per cent, 

Phosphorus Trace 

Manganese .1 to .5 per cent. 

Carbon ... -08 to .5 as required for special 

purpose intended. 
The slag is composed of the following : 

Phosphoric acid 17 to 20 per cent, 

ae vane 

agnesia 

Silica 

Oxide of iron os, oe 

»» Manganese ... 5 

Alumina... “4 a 

In connection with this slag, it is interestin 


to note 


that, on account of its richness in phosphate of lime, it | M 


has been found to act, when reducec’ to powder, as ‘an 
excellent manure, especially on sandy, peaty, or loamy 


soils, 
It should be observed that the basic process has also 
been applied to the Siemens-Martin furnaces as well as 
mer converters. 


to the 
Up to the year 1883 no steel made by the basic process 
had bean 


sanctioned by ee Register Committee for 
shipbuilding purposes ; neither am I aware that any such 
description of steel had been used for shipbuilding. But 
in the year 1883 two steel vessels of about 900 tons were 
being built in Germany for classification in Lloyd's 

stry; and on its coming to the knowledge of the 
Committee that a large portion of the steel supplied for 





the construction of these vessels proved to be of a brittle 
and unsatisfactory quality, I proceeded to Germany for 
the purpose of pies ny | the cause of these failures. 

One of these vessels was framed and the other nearly so. 
On a close examination of the frames, I found as many as 
twenty-two on one side, and nearly as many on the other, 

ed or broken in more places than one in the first 
shi and nearly as many in the other. 

e whole of the steel in these vessels had been 
supplied by a steel company at Oberhausen, Westphalia, 
and the manufacturers stated that they were unable to 
account for the failures in this steel, which had been 
tested in the prewew! tA at the works, and had, it was 
alleged, withstood required tests satisfactorily. I 
had several pieces of the frames which had proved brittle 
tested, by hammering on an anvil, while cold, and in 
some instances one flange broke off like glass, while the 
adjoining flange could 
without the slightest sign of fracture. Some of the 
frames were also heated and turned to form, in my pre- 
sence, in order to observe the manipulation employed. 
When properly heated in a suitable furnace they were 
turned on an iron slab, and when a black heat was 
approached they were reheated. Some of the frames 
which had been reheated three times, were found on com- 
es to be cracked, wecngyy ard had been thus care- 
ully treated in the process of bending. 

On my subsequently visiting the steel works where the 
steel had been produced, it transpired thut the early part 
of the order had been manufactured by the Siemens- 
Martin process, but that, owing to the furnace requiring 
repairs, the remaining steel, required to complete the 
order, was made by the basic process, which comp’ 


about 30 per cent. of the steel supplied, and this percen- | fail 


tage creo practically with the amount con- 
emned. 

On carrying out some tests on portions of the cracked 
frames, it was found that, although some broke short off 
with a blow or two from a hammer, they all, when tem- 
pered, bent double at a short distance from the break 
without fracture. 

These results occasioned considerable surprise in Ger- 
many, as the steel made je, Bes basic process was held in 
high estimation, and was being largely produced for such 
——- as wire for fencing, and agricultural implements, 

c., where especially soft steel was preferable. At the 
same time the manufacturers of the steel referred to, 
evidently doubted their capability of being able to pro- 
duce reliable basic steel ranging from 28 to 30 tons per 
square inch in tensile Pig. es as they expressed their 
determination of confining themselves to the production 
of steel for shipbuilding purposes = 4 the Siemens- Martin 
process alone, whilst intimating they should continue 
their experiments on the basic process, and hoped soon to 
report favourably on its properties for shipbuilding. 

he following shows the enormously increasing output 
of basic steel for generally other purposes than that of 
ship construction ; : 


Output of Basic Steel in Great Britain and the Continent 
for the Twelve Months ending September 30, 1885, and 
October 31, 1886, respectively. 
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It was about the same time as the occurrence above 
alluded to, that it was understood Messrs. Bolckow, 
Vaughan, and Co. were completing their plant with a 
view to supplying plates and angles of basic steel. I con- 
sidered it necessary to recommend that exhaustive tests 
should be made on the material to see at what tensile 
strength that company could produce this steel from the 
Cleveland ores, so that it would 
and uniformly ductile qualities with which we had become 
so accustomed with mild steel manufactured by the 
Siemens-Martin and Bessemer processes ; but up to the 
present time I regret to say that no opportunity has 
occurred for cnwying out this suggestion. 

In January, 1884, an intimation was received by 
Lloyd’s Register Committee that Messrs. Dorman, Long, 
and Co. were about to roll angle bars of basic steel for the 
construction of a vessel on the Tyne; and m 8, 
essrs. Parker and Cornish, proceeded to the north-east 
coast, and conducted a series of experiments on this steel, 
which had been supplied in ingots and slabs by the 
North-Eastern Steel Works. 

The tests included cold, temper, and hot bending tests 
as well as tensile tests, and the results obtained show 
that basic steel of low tenacity, as manufactured at these 
works, possessed great ductility. The tensile tests made 
on samples taken from various charges showed a strength 
varying between and 28 tons per square inch, and the 
elongation from 20.6 to 26.9 bong cent. in a length of 8 in. 

On the testing su uently of some extra new blows, 
the tensile strength on the first and second of these varied 
from 31.4 to 31.9 tons per square inch, the elongation 
being 20.3 to 22.6 per cent. in 8in,; the bending tests 


bent double close to the break | M. 


ssess all the reliable | be 





were good, and ships’ frames rolled from these blows bent 
very satisfactorily. The third blow was not so satisfactory. 
The tensile strength in this case was 35.1 and 36.2 tons 

r square inch, and the elongation 13,5 to 21 per cent. in 

in. On applying bending tests to pieces cut from 
angles rolled from this blow, they broke with very little 
bending, pn BF pone og ray a and, in fact, the 
material ap quite unfit for shipbui ding purposes, 

The metal of low tensile welded as well as 
iron, and bent cold across the to an angle of 120deg. 
The results of these tests appeared to show that, wit 
care, basic steel could be uced of a reliable and ductile 
character suitable for ship construction. : 

We have no knowledge of basic steel being supplied for 
vessels intended for classification from this time till the 
end of 1885. It is true that some tests were made on 
basic steel supplied for two vessels building by Messrs. 
Pearse and Co., of Stockton, and the tests of this 
material were reported to be satisfactory; this was in 
March, 1884. In October of the same year Messrs. Fox, 
Head, and Co. were commencing to make basic steel, and 
one of the Society’s surveyors was deputed to conduct the 
testing of the steel at the works, and it was stated to be 
satisfactory. 

It was in December, 1885, however, when the question 
of the suitability of basic steel for shipbuilding purposes 
came into unenviable prominence on the north-east coast. 

A number of failures had occurred in the working of 
steel in the shipyards on this coast, the steel having been 
supplied by one of the largest firms in the Cleveland dis- 
trict, which was admittedly producing a large quantity 
of steel by the basic process, but not prof y for ship- 
building purposes. In consequence of these reported 
ilures, my colleague, Mr. Cornish, was instructed to 
visit the northern ports, and make an exhaustive ex- 
amination of the material in question. 

Mr. Cornish reported that in one vessel of 2500 tons 
building on the Tyne, for which about half the plating 
was in the yard, the garboard plates were found to be 
cracked in the ordinary process of shearing and punching, 
Some of these garboard plates were annealed, and pieces 
sheared from them for testing showed great irregu- 
larity. The tensile strength was found to be from 22 tons 

r square inch, with 5 per cent. elongation in 8in., to 

2.6 tons per square inch, with 20 per cent. elongation. 

In some unannealed samples the Sones was very 
small, while in those annealed the tensile strength was 
much reduced, and the whole of the fractures showed in- 
feriority in the quality of the material. Of twenty-seven 
cold-bend tests made, all failed, and seven out of the 
twelve temper tests also failed. Also five out of twelve 
annealed pieces failed in the bending tests. In conse- 
quence, the whole of the plating and butt-straps con- 
nected with the same were rejected. 

While these tests were being carried out, plates in a 
vessel building in a different shipyard were repo to 
have cracked through rivet holes while being bent cold. 
Samples were taken and carefully prepared from a number 
of these plates, when it was found that the tensile and the 
elongation tests were very irregular, even in the same 
— and out of thirty tensile tests as many as seventeen 

ailed to comply with the ordinary requirements. The 
temper tests were generally unsatisfactory, and in most 
cases the pieces on being bent cold broke short off with 
little or no bend. The whole of the plating for this vessel, 
together with the angle bulb-beams, had to be returned to 
the makers. 

In several other vessels building at various ports, the 
steel supplied by the same firm failed in the working—the 
ends of some plates were found to be so brittle that they 
cracked through both rows of rivet holes during the 
process of shearing, while the other ends of the same 
plates stood satisfactorily. The consequence was that all 
this steel had to be rejected. 

It is needless to say that these extensive failures created 
great consternation amongst the users of mild steel, par- 
ticularly in this district, which was only allayed when it 
became known that the steel in question had been pro- 
duced by the basic process, 

In posevgnenes of these unsatisfactory results the Com- 
mittee of Lloyd’s Register felt compelled to decline to 
accept basic steel for ships intended for classification in 
their Register Book, until it could be shown by exhaustive 
tests from a large number of charges, that steelmakers 
proposing to adopt this process were capable of producin 
reliable and uniformly ductile material in accordance wit: 
their requirements, and until this was done, no basic 
steel, as far as they were concerned, would be allowed to 
: for shipbuilding purposes, 
is resolution was passed on December 17, 1885, and 
no basic steel has since that date been used for ships to be 
classed in Lloyd’s 'y: 

Many persons entitled to speak with authority on the 
manufacture of steel were of opinion that the full success 
which the basic process might be expected to meet with, 
would not be gained until the process was adapted to the 
open-hearth furnaces, 

Several firms consequently altered some of their Siemens 
“ to ~ mi process, 

e Butterley Company, amongst others, attempted 
pos production of basic mA » one Be their open-hearth 
urnaces, having a capacity for ucing a cha of 
about 10 tons of steel. ated " ne - 

Their operations commenced about May, 1885, and 
terminated about three months later. I understand that 
the work was not carried out satisfactorily, and in an 
case the company could not make the adoption of the 
basic & CO! success, and they have since 
returned to the use of the acid process exclusively. 

On April 18, 1887, the Glasgow Iron Company requested 
that surveyors wen be sent to conduct a series of ex- 
haustive tests at their works, in order to satisfy the Com- 
mittee of Lloyd’s Register that they were capable of 
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TABLE I1I.—RESULTS OBTAINED IN USING SMALL INGOTS, WORKED ON EDGE AS WELL AS FLAT. 


1. Of Hammering or Cogging Ingots into Slabs. 


2. Of Reheati 


or Soaking Ingots before Cogging or Hammering. 3. Of using Slabs of different 














































































































































































































Thicknesses. Plates were all Cross-Rolled. 
8 AVERAGE RESULTS OF TENSILE TESTS, AvBRAGE RESULTS OF Bend TEsts. 
= 
s > ‘a & 
3 8 Unannealed. Annealed. 3y g ty g S ve 
z| F es ey i 3 
rio ee Pe; eo | 82) s8) oe | ¢ 
3 |3138]|  Lengthwise, Crosawise. Lengthwise. Crosswise ea 33 gi | ge| ge | 2 3 fee a 
P il 1/92 | 3) gh) 38 ¢| 8 
=| Sis 3 -le | s 2 =| 3 
| a B18) /8.}: © |8.\S3ale.1/8.|\8e].18. 4 33 $3 a3 3 33 5 2 
le ME ETE VE CIE CAP CEE TUR CUR LAE CR CUR CHET OD CO] (ema cae i I 
eo eo < @ Po ww = 
3 3/3 g 2. 8 s.. | Ss ae | 8s F $2/ 8 
a H ala #5 Bs 8s | ga | BS | 8s | 2) RF | 8s) ke) BF) 8Fiiuioluile|tielzle L|o Lic/Lio 
in, in. |in.|in.| at 
8A /18x 12] 8| 1] 28.4 | 227 | 325|-98.6)| 20.5! 23.0] 26.0} 28.7 | 51.5 | 26.2 | 27.2 | 45.5 | saei10707| G | @ |V G! @| @ | @ IV G| @ |1497] G@ | G*l185° 
3A |18 x 12| 4| 1] 282 | 23.5 | 33.0 | 282] 23.0 | 39.0 | 27.0| 24.5 | 41.8 | 27.0 | 27.7 | 89.5 |1658/120°/ G | G |v GV G/ G | G |V GiV G! G | G /|1459|107°\L = Lengthwise of plate. 
$B /18 x 12/ 8| 1/ 28.0 | 28.7 | 50.5 | 27.8 | 23.7 | 39.0 | 26.5 | 28.0 | 56.0 | 26.1 | 25.0 | 41.5 G@ |G} GI¥ GV Gi @| G*\V Giv G| 95°] G*|1022) 90° 
8B 1/18 x 12| 4{ 1] 97.1 | 26.7 | 48.5 | 97.1 | 25.7 | 39.5:| 27.2 | 30.5 | 52.0 | 26.7 | 28.5 | 49.5 | G | see] G | @ lVG| —} @| @| —}.@ | @| G |100°! go° 
Mean hammered .. 27.9 | 25.4 | 41.1 |-27.9| 28.2 | 35.1 | 26.6 | 27.9 | 50.2 | 26.5 | 27,1 | 44.0 Os. ceonewine of plate. 
8C | 18 x 12{ 8] 1| 27.5 | 24.7 | 36.5 | 27.2 | 29.0! 40.0} 26.1 | 26.5 | 42.0 | 26.2 | 28.7 | 48.5 |148°/ 959] G@ | G IV GIV G| G@ | GtiVG 80°} 9729/1229] 140° 
8C |18 x 12] 4| 1]! 27.8 | 24.0 | 37.0] 27.7 | 26.5 | 40.0 | 26.5 | 26.7 | 42.0 | 26.5 | 27.5 | 47.0 |104°) 19097] G@ | G |¥ G| —| @ | G |V G! — | 67211109) 50°) 35° 
8D /}18x 12] 8] 1] 286 | 20.5 | 34.0! 29.1} 19.7 | 30.0| 27.2 | 23.5 | 46.5 | 26.7 | 27.5 | 47.0 | 87%|1198] G | @ |¥ GV G| @ | G |V Giv Gi160°| G |112°/107° 
8D |18 x 12/ 4! 1| 27.7 | 21.7 | 320|-27.9| 20.0| 29.0 | 26.0 | 29.7 | 49.0 | 26.3 | 27.2 | 45.5 /157°/1309] G_| @ |V G| @ | G| GV GV G| G | G@ |136°| 70°\vyG=Very good, the 
—_—_|—_——_ wi any ar w piece quite closed. 
Mean cogged 27.9 | 22.7 | 34.8} 27.9] 23.8 | 84.7 | 26.4 | 26.6 | 44.8 | 26.4 | 27.7 | 47.0 
8 A|18 x 12{; 8] 4 29.3 | 23.2 | 41.0] 29.3] 20.7 | 87.0| 27.6 | 28.2 | 48.0 | 27.6 | 26.7 | 53.5 {1578 37977 @ | G|V Gi @|}G@/GiVGvG q@| G@/ G*195° 
8A/18 x12] 4] 4] 29.0 | 25.2 | 41.5] 28.9] 23.7 | 89.0] 25.8 | 27.2 | 52.5 | 26.5 | 28.2 | 47.0 | 80°] 709] @ | G IV G| @| G@| G|VGiVG G |107°| 95° 
80 |}18x12| 8 i 27.9 | 27.5 | 42.5 | 28.0 | 24.2 | 40.5 | 27.3 | 28.2 | 47.5 | 27.0 | 28.0 | 43.5 | G* |} G*| G| @ |V Giv G G@ | @ |V GIV G/1609|145°| G*| G*\G=Good, closed to usual 
8C |18x12| 4 28.7 | 21.2 | 31.0 284] 220! 44.0| 27.9 | 25.5 | 44.0 | 27.5 | 24.0 | 495 |/G*|/@/G@|G@iVG@iva@| G/| GivVavea G*| G@ | radius, 
Mean reheated --| 28.7 | 242 | 39.0] 28.6} 22.6 | 40.1 | 97.1 | 27.2 | 48.0 | 27,1 | 26.7 | 483 
8B |18 x 12] 8 28.4 | 25.5 | 47.0 | 28.2] 91.7! 88.0! 27.6 | 31.0 | 51.5 | 27.5 | 265 | 454.0] G|G |G] G IV Gly G| @| G IV Giv G| @| @| a} Gg 
8B | 18x 12| 4 28.7 | 25.5 | 50.0| 98.7 | 282| 36.2 | 27.8 | 29.7 | 54.5 | 27.7 | 27.5 | 47.0 | G | G*| G | G |V Giv G! G | G |V GV G! G |105%| G*| G*ig* = Slightly inferior, 
8D |18 x12] 8 29.0 | 23.5 | 43.5 | 28.7] 21.7 | 39.0 | 27.0| 27.2 | 49.0 | 26.5 | 26.2 | 46.0 | 50°] 65e|/ G| G |V GivG| G| G|VGiVG\ Gq G*|150°| closed to usual radius, 
8D {18x 12| 4 29.0 | 23.0 | 41.0 | 98.2 | 28.2 | 425 | 26.3 29.7 | 51.0 | 26.8 | 25.5 | 46.0 [13791259] G | G@ | G |v G| @| G |V Giv G G* G |150°/ 92°] but with slight cracks. 
Mean soaked | 28.7 | 24.3 | 45.8) 28.4 | 22.4 | 38.9 | 27.1 | 29.4 | 51.5 | 27.1 | 26.4 | 46.0 
8A |18 x12] 8{ 3] 81.7 | 20.0 | 46.0{ 31.8] 18.0! 36,0 | 27.6 | 23.2 | 50.0 | 27.9 | 28.7 | 450] G | @*; @/|G@ivV.G@vGl @|G@iVG G| G@! G*| G*107° 
8C |18 x 12] 8 29.1 | 24.7 | 42.0| 29.3 | 23.0} 39.5 | 26.8 | 27.7 | 51.5 | 26.7 | 23.2 | 48.5 |G | Gt} G/ G |V Giv Gg] G@| G |V GivG G@| G*| G* G*o=Angle to which the 
8B /}18 x 12| 8 30.6 | 21.2 | 50.5 | 30.6 | 23.7 | 37.5 | 27.8 | 25.0 | 505 | 27.8 | 25.0 | 440|]G|G/G@/@\|V Gv aq G@/| @\V Gv G G| G* G*! G* piece bent before com- 
8D|18 x 12] 8 30.4 | 23.0 | 40.5 | 30.2| 20.7| 40.5 | 26.4 | 23.5 | 44.5 | 27.8 | 22.7 | 415 |G@|@|G/ GV Gv @ @| @ |\V GV G G* G* G*| G*| plete fracture. 
Mean 8 in. slabs --| 80.4 | 22.2 | 44.7 | 30.4] 21.8 393 | 27.1 | 24.9 | 49.1 | 27.5 | 23.6 | 45.2 
8A/18x12 4 31.0 | 23.2 | 43.0 | 31.4 | 20.7 | 37.5 | 28.4 | 26.0 | 45.0 | 27.7 | 242 | 490) G)@*/G/G/G|/a@\a@/a4ive G |G} @*| G*|— =No test. 
80/18 x 12| 4 29.7 | 28.7 | 42.0 | 29.8 | 22.0} 45.5 | 27.4 | 25.0 | 59.0 | 27.5 | 24.0 | 50.0] @ | G*| G@| GV Giv G G@| @ |V GivG@ @/ G| G* Ge 
3B /18 x 12/ 4 32.6 | 20.7 | 46.0 | 32.5 | 17.5 | 32.5 | 26.5 | 26.2 | 530 | 28.1 | 222 | 330) GG) G)GivVG G@|G@ivG G/ a! a! G* Gg 
8D ]18 x 12; 4] 41] 81.5 | 25.7 | 35.0] 31.5 | 21.7 | 33.0 | 27.1 | 24.5 | 48.0 | 27.4 | 220 | 405] @| G*| @| G@|VGiva G@| @iVGiVG @| G| G* Ge 
Mean4in.slabs ..  ..| 31.2 | 23.3 41.5 | 81.8 | 20.4 | 81 27.8 | 25.9 | 51.2 | 27.6 | 23.1 | 43.1 
A.—These plates were rolled from slabs made from ingots which were reh dand h ed. B.—These plates were rolled from slabs made from ingots which were soaked and hammered 





C.—These plates were rolled from slabs made from ingots which were reheated and cogged. D.—These plates were rolled from slabs made from ingots which were soaked and cogged. 


TABLE IV.—RESULTS OBTAINED FROM SMALL INGOTS. 


NO EDGE WORK ON INGOTS. PLATES ALL ROLLED. 































































































in. in, in, in. f | | 
4A{12x 6, ; 1. | 27.1 | 26.5 | 48.0 | 27.0 | 21.7 | 80.5 | 25.7 | 30.0 | 49.0 | 26.1 | 26.7 | 37.0 | 87°/1079| G@ | G@ 'V G| @ | @| @ |V GI 90°) G*1479}1459/120° 
4A/}12x 6 | 4 | } 28.9 | 25.2 | 45.0 | 28.7 | 22.7 | 40,5 | 26:9 | 27.0 | 52.5 | 26.9 | 27.5 | 43.0 | @ | G@*} G@ | G*VG) G@ | G| G*| G |V G| G | G |167°/107°|V G = Very good, the 
4¢Aj)12x 61 4 32.8 | 19.7 | 30.0 | 33.2 | 16.7 | 27.0 | 28.8 | 20.5 | 46.0 | 26.0 | 19.5 | 275 | @ | G*| @|G lvVaival @|@ iv alive @| a} a a piece em closed. 
—|—— — ———t G= , Closed to usual 
Mean 29.6 | 23.8 | 39.3 | 29.6 | 20.3 | 32.6 | 27.1 | 25.8 | 49.1 | 27.3 | 24.5 | 35.8 radius, 

G* = Slightly inferior, 
4B )12x 6| 4{1 | 27.2 | 24.0 | 40.5 | 27.2 | 23.0 | 83.0 | 26.2 | 27.2} 45.0 | 26.3 | 25.2 | 42.6 | 15°/ 40°] G | G@ |V G| G| G| G |V GV G| G | G*/147°! 85° closed to usual radius, 
4¢B/}12x 6] 4 } 28.5 | 22.2 | 46.0} 23.4] 23.5} 360] 26.6) 26.7 | 54.0 | 26.6 | 26.2 | 380 | G@ | Gt} G | G*\V GV G G | G \V G\V G! G /157°| G*\135°| but with slight cracks, 
4B/12x 6] 4 29.4 | 24.5 | 45.0] 29.2] 25.0] 43.0 | 27.9| 25.7 | 49.5 | 28.2 | 22.7 | 885 |G | G*| G| G |\V GIV G G@| G@ |V GiVG| G@/ G| G*| G*le=Angle to which the 

A ie piece bent before com- 
Mean .. ob oe --| 28.3 23.5 | 43.8 | 28.2 | 23.8 | 37.3 | 26.9 | 26.5 | 49.5 | 27.0 | 24.3 | 39.6 plete fracture, 
A.—These plates were rolled from slabs made from ingots which were reheated and h ed. | B.—These plates were rolled from slabs made from ingots which were reheated and cogged. 


producing by the basic process, stee! which would comply | basic steel to gontene the most uniform quality the most 


with all their requirements, and fulfil all the conditions | suitable tensi 


e strength per square inch for plates 4 in. 


found to be attainable by the Siemens-Martin and|in thickness and above is 26 to 29 tons; for plates 7 in. 


Bessemer processes. 


to Zin. in thickness is 26 to 30 tons; and for plates 


Two of the Society’s most experienced surveyors have | } in. and under 28 to 32 tons. Itis, however, found by 
been engaged on this duty, extending over a considerable | them that by adding a small amount of chrome, the 


ome 3 and it affords me great pleasure to be able to place 
fore the members of the Institution the results of their 
investigations. 

The basic steel works of this company at Wishaw con- 
sist of three blast furnaces and t converters, arranged 
for an output of from 900 to 1000 tons per week of slabs 
and blooms. As the procedure at these works differs 
somewhat from many others, not only in the mode, but in 
the care taken, it may be as well to explain that the pig 
iron, which is made in the three blast furnaces, is caref 
analysed and mixed in different proportions, so as to 
insure a certain chemical composition. This is obtained 
by melting these different portions together in a cupola, 
instead, of as in most works, taking the metal hot from 
the blast furnace to the converter; the cupola acting as a 
melting pot the same chemical composition on analysis is 
always maintained. The molten metal is tap into 
a ladle and transferred to the converters. This metal is 
weighed every time before being emptied into the vessel, 
80 as to deal at all times with the same quantity. This 
enables the after-blow to be more carefully regulated to a 
certain time. On the completion of the after-blow, the 
steel is cootely sampled by bending, and if this bending 
test is not satisfactory, the correction is made by turning 
ai the vessel for several seconds and n sampling it 
till found satisfactory. During the time of the after-blow, 
the same amount of air is, as nearly as possible, blown 
through the metal, each vessel having a separate pronenes 
gauge and air valve, so as to enable the man in charge to 
accomplish this quite independent of the blowing engine. 
After the blow is finished, the is carefully poured 
off, and carbon and manganese added in such quantities 
as to insure the tensile strength of the steel uired. 
The experience of this company is stated to be, that in 





y | subject, but the undoub' 





tensile strength is raised without diminishing its bending 
and punching qualities. The recarbonising and deoxidising 
materials, ferro-manganese and chrome, are added in the 
vessel ; so that, in pouring the metal into the ladle in a 
broad stream, thorough mixture and consequent uni- 
formity in the steel is obtained. 

This explanation and the results which follow from the 
mode of procedure described, may be open to differences 
of opinion amongst those practically acquainted with the 
fact exists that, throughout the 
extensive series of experiments, more generally uniform re- 
sults have been obtained than in any previous series of tests 
with which I am acquainted. It must be observed that all 
these tests were made on plates of ,§; in. in thickness and 
under. Whether similar satisfactory results would follow 
with plates of lin. in thickness and upwards, experiments 
only will determine. It should likewise be remarked 
that, in allowing a reduction of 20 per cent. in the scant- 
a required for iron, the Committee of Lloyd’s ter 
had in contemplation a description of steel capable of 
withstanding a tensile strain of 28 to 32 tons per square 
inch, whilst possessing uniformly ductile qualities. The 
tests still leave in doubt whether basic steel can be 
produced capable of withstanding this average strain 
while still retaining the uniformly ductile qualities as 
found in steel produced by the acid process. Having, 
however, advanced to the point we have in the satisfac- 
tory manufacture of basic steel of uniform quality, though 
of an average tensile strength s»mewhat less than that to 
which we have been accustomed in the acid steel, I doubt 
not that the enterprise and intelligence of manufacturers 
of this description of steel will at no distant period show 
that not only in uniform ductility will it be made to bear 
favourable comparison with Siemens-Martin steel, but, 





while possessing these qualities, be also equal in average 
tensile strength. 

At the same time it is considered necessary to draw 
attention to the fact that, though it has been shown by 
these tests that basic steel can, with care and a per 
selection of pig iron, be produced of a uniformly doctil 
ie suitable for shipbuilding purposes, it does not 
ollow that the same satisfactory steel can be produced by 
this process from the highly charged phosphoretic ores 
such as that found in the Cleveland district, And before 
the Committee of Lloyd’s Register would be prepared to 
accept basic steel made by any other firm for vessels in- 
tended for classification in the register book, they would 
require the same exhaustive tests to be made, to satisfy 
them that the firm proposing te make it is capable of 
pueaens this description of steel with the same satisfac- 
tory results, 

I can only be we the earnest hope that such satisfac- 
tory results will follow, and that the sanguine hopes 
already referred to in the Newcastle Chronicle will be 
fully realised, whilst the illimitable supply of ores in the 
Cleveland hills will be utilised for the benefit of all con- 
nected with the enterprising north-eastern district. 





THE MANUFACTORE OF STEEL PLATES. 


Some Investigations as to the Effects of Different Methods of 
Treatment of Mild Steel in the Manufacture of Plates.* 
By Mr. James Ritzy, Gasgow. 

(Continued from page 30.) 

Ir may perhaps be thought that with these figures before 
ou, any further remarks of mine are superfluous, yet 
venture to make a few observations in the nature of a 
summary of results shown by the tests. 
First, as rds the comparative effects of ‘* reheating ” 
and of ** com Br ” ingots. 
In Table I. the tests of plates 1 in. thick show those 


* Paper read before the Iron and Steel Institute. 
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made from cooked ingots te be, dessty 10 or in 
ductility, whether annealed or unannealed, whether taken 
1 ie we coane ine of we te, ty in ductility 
é 4 in. plates show a slight superiority in ducti 
for the soaked ingot. - 

The } in. plates invert the order, and give the superiority 
in ductility for the reheated ingot. 

In all cases the reheated ingot gives a slightly higher 
breaking strain, = 

In Table II. the 1 in. plates show strength and ductility, 
both slightly in favour of the reheated nl 

The 4 in. and } in. plates show an equality on all points 
between the two methods of treatment. 

In Table III. the 1 in, plates from hammered ingots 
give the strength about equal to, and the ductility in 
favour of, soaking. 

The lin. plates from cogmed ingots give the strength in 
favour of soaking, while the ductility is clearly in favour 
of reheating. 

In the 4 in, plates from hammered ingots the results are 
the same as for 1 in. plates, while from ingots the 
= is about equal, and the ductility in favour of, 
soaking. 

In the din. plates the results are very similar to those 
already stated for the other thicknesses, the advantage 
being first to one side, then to the other. 


Thus I conclude that the two modes of treatment give | ™ 


practically the same results, the balance of advantages, as 
shown in the tests, being slightly in favour of the soaked 


ingot, 

Second, comparing the effects of ‘‘ cogging” or ‘‘ ham- 
mering” ingots, I would simply say thet the final mean 
in Abstract II. is a pretty accurate representation of 
what is found throughout the whole of the trials, Prac- 
tically there is no difference in the results; in some cases 
they are in favour of ing, in others of hammering, the 
balance, however, slightly inclining to the latter. 

Third, comparing the results of ‘‘ cross-rolling” with 
those of plete which were rolled only in the direction of 
the length of the ingot) although there is a clear balance 
in favour of cross-rolling, yet the difference is not so great 
as one would —— have anticipated. The tests, taken 
lengthwise of the plates, are about the same in both cases, 
but in those taken crosswise, although strength is practi- 
tically equal in both cases, yet the ductility is decidedly 
in favour of the cross-rolled plates. 

Fourth, comparing the results due to different amounts 
of ** work.” Before dealing fully with this most important 
point, it may be as well that I should briefly state that in 
so far as regards the thickness of slabs to be used, the 
mean of all the tests seems to indicate that the point in 
the process of reduction of the ingot to the plate, at which 
reheating shall take place, is not of much consequence, 
and may be disregarded in the presence of more important 
considerations. 

Turning then to the question of the amount of * work” 
which shall be put on the steel in the production of —, 
I may remark that I experience some difficulty in dealing 
with this point, Strong opinions have from time to time 
been expressed before this and other institutions as to the 
very great value to be attached to ‘“ work” done on the 
steel rolled into plates. I confess that although I never 
cordially indo those opinions, [ had not the courage, 
for want of sufficient data, to oppose them. 

Now let us for a little study the results to be found in 
the Tables and Abstracts. Suppose we take these Tables 
and search for that which we consider to be the best plate, 
looking to its tenacity, as shown by the test results, 
probably you will most easily carry out this process of 
selection if you will wwery J look at the abstracts. (Ab- 
stract I. only is published herewith.) 

First take Abstract I.—‘‘ Reheating and Soaking.” 
Take the 1 in. thick plates. I have placed crosses between 
the columns indicating the plates you would probably 
choose. Now in the “reheated” columns in the unan- 
nealed lot you would probably find a little difficulty in 
deciding between 3 C and4 A. In the annealed lot pro- 
bably 3 A or 3C would be chosen. Then turn tothe 
soaking” division ; in the unannealed portion 3B and 
4 B will divide our attention, while in the annealed 
_ some hesitation, we shall probably select 3 B and 
8 


Looking now to 4 in. plates. In the “reheated” 
columns, we find a practical equality between 3A and 
8Cand44A. In the “soaking” lot, however, in the un- 
annealed portion, we shall probably choose either 1 B or 
HN but in the annealed portion we shall fix on 3 B and 


; (To be continued.) 


NOTES FROM THE SOUTH-WEST. 

Shot-Firing in Mines.—At a recent meeting of the South 
Wales Institute of Mining Engineers, Mr. W. Galloway, 
initiating a discussion in to the first section of a 
paper on ‘‘ Shot-Firing in Mines,” described the spouse 
used in, and the results obtained by, a series of experi- 
ments at Dowlais, made with a view of ascertaining 
whether explosions were due to ignition of gas by the 
firing of explosives. A variety of the latter, including 
gunpowder, dynamite, and tonite, were exploded in a 
vertical block of mild steel in the presence of large and 
small proportions of gas, with the result that it was found 
gunpowder and dynamite caused ignition when 14 per 
cent. of gas was present. Where water cartridges were 
used no explosion followed, even though the gas was pre- 
sent to the extent of 6 per cent. The gas could not be 
ignited by quick explosives when saturated moss tamping 
—originally utilised because cheaper than tin boxes—was 
used. The moss tamping prevented the ignition of gas by 
explosives, except gunpowder, even when the tamping was 
a to 4in. ese experiments were carried out be- 








* For Tables I, and II. see page 30 ante. 








ABSTRACT I.—CoMPARISON BETWEEN RESULTS OF REHEATING AND OF SOAKING INGOTS. 







































































































































































AVERAGE RESULTS OF TENSILE TESTS. 
Unannealed. Annealed 
pisiageepins Tpit on g Lengthwise. Crosswise. Lengthwise. Crosswise. 
~ 
s s s =} s 
B bo g. 3 to g 3 8.13. to a ./3 
= |u| fe | os os) Be | 32138 lou) 2a | 8 a\felas | 32 
4 isa) 3 4 5 al 4a | 8a 4 ‘S ‘a re 
3 & 2 £/$e/ 82 s a | 8a H a 4 s s ~ = £ Ss g s 
6 lan] 62/1 6°/ 8% Al Eo Bs 8s a4 52 r) gs A) gz r) 8s 
in. 

Mean of 1A 11 27.7 | 23.6 | 37.7 28.0 | 20.8 | 27.2 26.9 | 24.8 | 43.5 26.8 | 25.7 | 36.0 
Z A -}1 28.2 | 24.9 41.5 28.4 | 22.6 | 31.7 27.4 | 28.6) 48.5 27.1 | 26.7 | 40.7 
ww Ba 1 28.3 | 23.1 | 82.7 28.4 | 21.7 | 31.0 26.6 | 26.6 | 46.4) x | 26.8] 27.4) 42.5 
» 8C “1 27.6 | 24.8 | 36.7 | x | 27.4 | 27.7 | 40.0 26.8 | 26.6 | 42.0!) x | 26.3] 28.1) 47.7 
é 6A 1 27.1 | 26.5 | 48.0 | x | 27.0} 21.7 | 30.5 25.7 | 30.0 | 49.0 26.1 | 26.7 | 37.0 

Mean of +} 1 27.7 | 24,4 | 38.3 27.8 | 22.7 | 82.0 26.5 | 27.3 | 45.8 26.5 | 26.9 | 40.7 

ean of 1 A ti 29.7 | 27.1 | 47.5] . 80,0 | 20.7 | 32.7 28.1 | 29.1 | 54.0)... | 28.0} 22.9) 38.5 
2 oe 24.6 | 44.5). 29.0 | 24.8 | 34.7 28.8 | 27.7] 54.0 |... | 27.2] 25.1 | 36.7 

» 8AXxX8C 28.7 | 24.2 | 89.0) x | 28.6] 22.6] 40.1 27.1 | 27.2 | 48.0 | x | 27.1] 26.7 | 48.8 
“a @ eu 28.9 | 25.2 | 45.0 | x | 28.7 | 22.7 | 40.5 26.9 | 27.0 | 52.5 | x | 26.9] 27.5 | 43.0 
Mean of 4 29.0 | 25.2 29.0 | 22.7 | 37.0 27.7 | 27.7 |. 52.1 27.3 | 25.5 | 41.6 

Mean of 1A 82.2 | 22.9 | 45.2). 81.9.| 21.7 | 89.0 30.3 | 22.3 | 48.0 29.9 | 21.8 | 43.5 
oo: wa - | 81.9 | 22.8 |} 88.2 | .. | 82.0] 21.3 | 35.0 29.9 | 27.2 | 45.7) .. | 29.56] 24.3] 38.0 
oF 81.3 | 21.6] 24.5). 81.6 | 19.3 | 36.7 28.0 | 246) 47.56 | x | 27.8] 23.9] 47.0 
s 20 - | 29.4) 24.2 | 42.0] x | 29.0] 22.6) 42.5 27.1 | 26.8 | 55.2; x | 27.1] 23.6} 49.2 
| a 32.8 | 19.7 | 300] . 83.2 | 16.7 | 27.0 28.8 | 20.5 6.0 | .. | 29.0] 19.6 | 27.5 

Mean of .. ee eae: eS ‘ | 81.5 | 22.2 | 39.9). 81.5 | 20.3 | 36.0 28.8 | 24.1 | 48.4 28.6 | 22.6 | 41.0 

Mean brought down of 1 27.7 | 24.4 | 28.8 27.8 | 22.7 | 32.0 26.5 | 27.3 | 46.8 26.5 | 26.9 | 40.7 

” ” %9 i 29.0 | 25.2 | 44.0 29.0 | 22.7 | 37.0 27.7 | 27.7 | 52.1 27.8 | 25.5 | 41.6 
» ” ”» 81.5 | 22.2 | 89.9 31.5 | 20.3 | 86.0 28.8 | 24.1 | 48.4 28.6 | 22.6 | 41.0 
Mean reheated .. 29.4 | 23.9 | 40.7 29.4 | 21.9 | 35.0 27.6 | 26.8 | 48.7 27.4 | 25.0 | 41,1 
Mean soaked 28.8 | 23.6 | 44,2 - | 28.8} 2238) 36.1 26.6 |. 26.8 | 50.0 26.9 | 24.7 | 41.9 
! i 
Soaked, 
in. 

Mean of 1B Sg! 27.1 | 95.8 | 44.7] .. | 27.2 | 28.8. | 80.0 26.4 | 28.8 | 61.7 | .. | 26.2 | 26.5 | 37,7 
» i £2 me | 27.9 | 22.8 | 42.5 27.8 | 19.6 | 26.7 26.8 | 28.1 | 50.5 | .. | 26.1 | 24.7 | 85.7 
wine mp | 27.6 | 27.7 | 49.5 | x | 27.4 | 24.7 | 39.2 26.8 | 29.2 | 64.0} x | 26.4 | 26.7 | 45.5 
ow ae Ag | 28.2 | 21.1} 38.0] .. | 28.6 | 19.8 | 20.5 26.6 | 26.6 | 47.7 | x | 26.5 | 27.3 | 46.2 
» 4B ak a 27.2 | 24.0 | 40.6 | x | 27.0 | 23.0 | 33.0 26.2 | 27.2 | 45.0) .. | 26.3 | 25.2 | 42.5 

Mean of 1 27.5 | 24.2 42.0] .. | 27.6 | 20.0 | 81.6 26.4 | 27.9 | 49.7 26.3 | 26.0 | 41.5 

Mean of 1B 28.6 | 26,2 | 48.2 | xX | 28.7 | 25.6 | 42.0 27.5 | 28.8 | 52.7 | .. | 27.4 | 25.8 | 46.5 
46 28.3 | 24.6 xX | 28.3 | 21.9 | 40,0 27.1 | 28.6 | 50.2 | ..-} 27.0 | 26.0 | 45.7 
» 8Bx3D 28,7 | 24.8 | 45.3 28.4 | 22.4 | 88.9 27.1 | 29.4 | 61.5 | x | 27.1 | 26.4 | 46.0 
$s B 28.5 | 22.2 | 46.0 28.4 | 23.5 | 360 26.6 | 26.7 | 54.0] .. | 26.6 | 25.2 | 88.0 

Mean of 4 28.5 | 24.3 | 47.0 28.4 | 23.8 | 39.2 27.0 | 28.3 | 52.1 27.0 | 25.8 | 44.0 

Mean of 1 B ot ou - +» | 81.8 | 18.7 | 51.2 32.0 | 17.0 | 35.2 27.2 | 23.0 | 50.5 27.1 | 19.0 | 40.7 
a 2B we ot 2 -- | 29.5 | 23.7 | 49.6 29.6 | 21.7 | 36.7 28.0 | 24.8 | 55.2 . | 27.1 | 23.1 | 41.0 
» ee e he ye -. | 8L6] 20.9 | 48.2 81.5 | 20.6 | 35.0 27.0 | 25.6 | 51.7 - | 27.9 | 23.6 | 39.5 
> wae bs ok * -. | 809] 24.8 | 87.7] .. | 30.8 | 21.2 | 36.7 26.7 | 25.0 | 46.2 . | 27.6 | 22.8 | 41.0 
a 4&8 a oi ~~ -- | 20.4 | 24.5 | 45.0) X | 29.2 | 26.0 | 43.0 27.9 | 25.7 | 49.6 | x | 28.2 | 22.7 | 88.5 

Mean of .. of --| 4 +» | 80.6 | 22.4 | 46.3 30.6 | 21.1 | 27.3 27.3 | 24.7 | 50.6 27.5 | 22.1 | 40,1 

Mean brought down of oat. .. | 27.5 | 24.2 | 42.0 27.6 | 20.0 | 81.6 26.4 | 27.9 | 49.7 - | 26.8 | 26.0 | 41.5 
i = 90 a9 } «» | 28.5 | 24.8 | 47.0 28.4 | 23.3 | 80.2 27.0 | 28.3 | 52.1 . | 27.0 | 25.8 | 44.0 
”» ” ” os -- | 30.6 | 22.4 | 46.3 30.6 | 21.1 | 87.3 27.8 | 24.7 | 50.6 27.5 | 22.1 | 40.1 

Mean soaked... oof -» | «. | 268] 23.6 | 45.1 | .. | 28.8 | 21.4 | 86.0]. 26.9 | 26.9 | 50.8 26.9 | 24.6 | 41.8 






































fore Sir W. T. Lewis and Sir F. Abel, and proved 
interesting. 

Cardiff.—The shipments of steam coal from Cardiff last 
week were not very heavy, in fact, they scarcely attained 
an average. Business has presented a weak tone, but 
there has been no material change in prices. House coal 
has been dull, as was to be expected at this season of the 
year. The iron trade has shown little change, but a rather 
more hopeful feeling has prevailed. 


Gas at Cardiff.—The action of the Cardiff Gas Company 
in applying last November for Parliamentary powers to 
raise additional capital and enlarge its un ertaking, 
attracted the attention of the town council, and inquiries 
were set on foot as to what had been done elsewhere in 
res; to gas works, their value, revenue, and the cost of 
maintenance. Romine and trustworthy information 
having been secured, a meeting of the Parliamentary 
Committee was held at the town hall on Thursday, when 
the town clerk produced the draft of a letter, which it 
was eas pegs decided should be forwarded to the 
secretary of the company, asking upon what terms and 
conditions the company would be prepared to transfer its 
works to the council. 


wing <= tape eighteen months since the Black 
Grove Colliery Company began making a level through 
a large fault, and at a distance of 341 yards through 
solid rock, coal has just been found. 


Gas at Devonport.—-The Devonport Gas Pon ye f at its 

annual on Tuesday declared a dividend of 10 per 

cent, on its ordinary shares and 6 per cent. on its guaran- 

teed shares, the disposable balance being 50997. A new 

— just completed will enable the company to 
ouble its storage. 


The British Association. — A meeting of the Bath 


made, in conjunction with the town council, and other 
public bodies, for the meeting of the British Association 
in Bath in 1888. The mayor, Mr. Jerom Murch, who 
presided, detailed the steps which it would be necessary 
to take in connection with the visit, and mentioned that 
probably a guarantee of 30007. would be required by the 
executive council of the Association. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The directors, at their meeting on Friday, 
decided to recommend to the shareholders to declare a 
dividend at the rate of 10 per cent. per annum, free of 
income tax, for the past half-year. 


The Tel in the West.—The Western Counties and 
South Wales Telephone Company (Limited), an off-shoot 
of the United Telephone Conipany, commenced opera- 
tions in 1885, being exclusively licensed to make use of the 

ents of the parent company in Cornwall, Devon, 
merset, and Dorset, the Channel Islands, Hampshire, 
the Isle of Wight, Wiltshire, Gloucestershire, Hereford- 
shire, Monmouthshire, Glamorganshire, Carmarthen- 
shire, Pembrokeshire, Cardiganshire, Brecknockshire, 
Radnorshire, and such parts of Shropshire, Warwickshire, 
and Worcestershire, as are not included in a twenty miles 
radius from the general post offices at Birmingham and 
Wolverhampton respectively. The whole of South 
Wales mining district has been placed in communication 
with Swansea, Cardiff, Newport, and Llanelly, and these 
in turn with Gloucester, Bristol, and Bath. ‘The length 
of a South Wales trunk line from: Bristol to Llanelly is 
miles. The gross rental of the company now ex- 

8 14,0007. per annum. 


Cwmavon.—The ceremony of cutting the first sod for 
buildi: in connection with steel works about to be 
erected by the Cwmavon Works ietors at Cwmavon 
was performed on Tuesday by . Danks, the general 





Literary and Scientific Institution was held on Wednes- 
day to consider what preliminary arrangements should be 





manager, 












































































Jury 29, 1887.] ENGINEERING, 135 


the cylinder D, and there are similar racks upon the exterior of the in which the breech-block is arranged to slide transversely 
‘SENGINEERING” ILLUSTRATED PATENT | balance weight C. sq ioothed wheels F engage with these racks in fo the axis of the barrel in a slot or chamber formed in the 
rises, balance weig breech, 








3 
El 
i 








RECORD. descends and vice versa. On the gun being fired when in the raised | to this invention the opening and closing of the breech, the firing 
Co W. LLOYD WISE [osien, We. rent Sa: eniettens te anuso th 00: denen’, ond the and the coeeiiae ann, be. petemnes by one 
MPILED BY W. ° weight to rise. The gun smnsioa down tn the lending ais without removing the same from the o g lever. For this 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS | until it is ready to Gre sguin, ond: then by manval labour wi pempose ths felager carried by and votted to the © 
UNDER THE ACT OF 1883. pan os nab - be apathy ar tage ne aig mm the | lever, and is connected by suitable means to the sear. (A 
The number of views Coyne in TE ification Drawings is stated $e t Bearin a sight platforay k E! on ‘biol the eee stands to ——on 
. inne 
ETA IE ap cea ii Bhasin dred el pening | llc Rene aint One, Dra. 
Where Inventions are mseretel trom abroad, the Names, Fio.1 Guns. (6d. 4 Figs.) March 5, 1887.—This invention relates to 
cig Spntonone may be Shaina at 8, Quer tre, aul ais sseGn wots pliie the mcemis moreno nso 
vements n 
Selesa EO, ot ss Po agg nan n for introducing or withdrawing the breech-block ot bre 4 
pameunt an bwtage, agree eR LACK, Esq. To ‘ ing gun are performed with ease, rapidity, and exactness. (Sealed 
of ke casortito the acceptance of a complete spe- OE yas 10, 1887). 
T tteatlon te te tack oy after the abstract, unless the * : gE 
pitt Aan tes ees, nie ie seaeene = ~ eacaaediaaiamdaaiaine ae "ae 
ny person may at any time within months peer 6 @ | ° 5373. W. Lloyd J. fie, ports.) 
the adi advertisement of the ts 9 Figs.) ci 


Seg notion at the Patent Ofice of oppecion tothe grant of @ 


[e900 -According to this invent! ith of 
atent on any of the grounds mentioned in —According ven oo the aa of a etal 


tridge case is formed in such a way that a wad or bullet i hs 
inserted by hand and then be fired out of the case without injury 
to the latter, the object being to enable the same cartridge case 
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9820. KE, Scholes, Hollinwood, Lancaster. Im- to be used many times. (Sealed June 24, 1887). 
provements m, Matters as for Separating Stones and 6305. a ene, London, Improvements re- 
Have hah Fae tters and Refuse from Grain and lating to Projectiles for Ordnance. ([6d. 1 Fig.) 
8d. July 30, 1886.—The stone separator A May 10, 1886.—The base of the improved projectile is made con- 








cave or of cup form, so that the powder gases impinging upon it 
L may be reflected inwards towards theaxis of the bore and not out- 
wards against the walls of the gun. (Sealed July 12, 1887). 











consists.of a trougt a in an inclined position, and having a 
number of noepen cular partitions b. Clean water is admitted in 
ae os, mae ian ee the — oan from = Lancy 
e water e separator A is drawn a centrifugal pum; 090. ‘ordenf. 
through a pipe d from a chamber c cocpmmuntending with ; cS 7 Fg N (sd. 3 ne. ieee: amore svemsents mm 
ae: the sovenes ty —e5 Fes we is aie ss chiefly a ~~ case for me guns a hen @ calibre, shaving it sides 
ra e upper end of the separator rough a distri (Seated 1 
flap k, and dais e spaces between the partitions b, the excess —— his formed of tempered steel tu June 3, 1887). 
oo EC 7911. J. Rigby, sein. p< ea: el) 
5 nition. [4d.] June 12, 1886.—According to this invention a 
small secondary charge composed of a compressed annular cake, 
wad, or washer of geercoties or other explosive of the nitro-com- 
class, is placed in the bottom of the cartridge below the 
of gunpowder. The amount of pre cecat) of Pd ia ign! is boo f 
in proportion to the charge of 
oie Lei prenkery ote by the cap or ner On serene 
y the explosion of the gunpowder, the secondary charge 
accelerates materially velocity of the projectile, and also pre- 
vents the ‘‘ fouling” Of the interior of the barrel of the firearm. 
(Sealed June 20, 1887). 


8127. T. Meshentels, London. Improvement 
(8d. 3 Figs.) June 18, 1886.—In the improved = 
the pellet or detonator has to be set free by ™ re of the 
pomses some ie tho hese of the n fo t endwise and 
it to shear a pin which previously ‘stained the pellet. 
{Sealed July 1, 1887). 


9166, C. Berlin. Improvements in the Manu- 
facture of Explosives. (6d.) July 14, 1886.—Explosives are 

produced, ing to this s invention by, the mixture, with 
partly downwards and against the rising incline of the slide causes oxygen-yielding ieivlapan, vi compounds obtained from coal tar, 
the gun to descend together with the oO dias and part D. Aram by incorporating into the tar both chlorine and nitrogen. (Sealed 
oa a vere bo yo “—— Cc i gone Hoyt and = ‘une 14, 1887). 

rives voviind he “pte Perlthncebehsmaliyret hese. ase on, > oubbsoreer 9323. C.D. Abel, London. (W. Lorenz, Carleruhe, Ger- 
from the cylinder to the extent necessary to provide accommoda- ‘ : Percusssien 

y' Mi The part D with the | ™@@ny-) Improved Means for 
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tion for — — displaced by the ram G. Caps in Cartridges for Ordnance , Guns. 

gun upon it can be drawn up by manual labour by means of {Sd o 5 Figs.) July 17, 1886.—According to us inven the percus- 

andles J up n athe = carriage to bring the gun to the firing | gion cap or de is contained in a cap or capsule 

ition. e gun when thus raised is run out along the slide an having spring tongues bent tly outward 80 as to be somewhat 

red. (Sealed June 20, 1887). larger,than the diameter of the cap chamber, so that when intro- 

flowing over the tops of the successive partitions buntil it reaches} 9370. H. H. Salsa’ barns (H. Gruson, Buckau-Magde- | duced into the latter, the tongues will hold the gopenle in the 
the washer B. The grain is fed to the separator through a shoot | burg, Germany.) ents relating to Gun | chamber with spring action. The outer end of the capsule is 
into the first chamber, where the greater part of the stones and | Carriages. [8d. 5 mre yaly 1 19, 1886. Se ood ag Speen relates | provided with an overh ng lip or flange so as to enable the 
other foreign bodies of greater fic gravity than grain sink to | to transportable gun carriages, and is desi rovide for | capsule to be withdrawn by means of a suitable key. (Accepted 


o~ of ths frat pettition oonaties by the f flow s he over the | shielding the gunner from the et ’s fire, w - ise Aaah ing him to | May 18, 1887). 
p of the on e second chamber, where further | readily train and fire the gun. The improved gun carriage con- bel, London Lorenz, Carleruhe 
stones and impurities are deposited, and so on, the grain being | sists he eyindzical ple hay rovided with an armour. he cover ao et — o—_ fer ¥. ‘3 for Ord- 
thus washed over the successive partitions until it finally pos or shield B of convex form, This shield is pny dese ota Guns. sige} uly 17, 1806.— 
the washer B, where it is subjected to the aetion of the beaters g, which run on acircular rail C, so that the shield can — The cap cap chamber is screwed into Me base of e cartridge 

and carried down to the foot of the elevator casing C thro turned about its axis. The rail C is fixed to the casing A to whi and has at its inner end a tubular extension tay passes ro 
which it is lifted by the screw to the centrifugal hryer. ( “ are attached the axles d of two wheels D upon which the casing is down the charge of the cartridge and is provided with openings 
cepted June 4, 1887). mounted. The casing is partly armour-plated at A', and is pro- so that the flame from the percussion cep foe the 


pet F. ag Byisnd Newtown, tubular extension, will effect a more n of the 
provements in [8d. 2 ou } ie depeenber than with the ordinary form of cap api a (Accepted New tb. 18, 
oe Nese. —This improved hand seed drill is 


for use in market gardens, and consists of a li she open ee . 
iron frame A carrying a share E which mabe. t Selasinine furrow 2679. C, ta in the Gractetinre, Fin me os ro 





and throws the soil up to one side. It is supported in front by a See — rte 
small wheel and in the rear by a larger Ww whee C, which runs peep _ at te - oF ot pce ni. prod — —- monte of 
j explosives or blasting co roduced by chlorating and 
nitrating benzol, phenol, Soa eel mes ie, Or 


thereof with oxygen-yielding’ su eae such as nitrate of 

ammonia, for the purpose of merge exploding, and pro- 

po ‘oo “heaving” action f ng purposes. (Sealed 
‘une 7, 


TRANSMITTIMG POWER. 


6175. T. _—_ Stesoew, , N.B. Improvements in 
Lubricators. 2 Figs.) May 7, 1886.—Inventor claims: 
Bteting the breton of a loose pulley by means of the belt. 
































Tor a 








in ha furrow. The furrow wheel C is made hollow so as to con- 
stitute a seed box, and is provided with seed openings, the size of 
peg may be regulated by by means of a perforated band ¢. In rear 
the furrow wheel — isa — evice F, which throws the 
earth turned up by the share bac! to the furrow so as to cover — with a door Bs and a floor F. The gun G! projects through 
the seed. onlin an G1 serves roe - the line of the next furrow embrasure B!, and its trunnions are mounted in bearings in a 
or row of (Accepted May 28, 1887). forked lever provided with worm gearing for elevating and ae 
pressing. se gun. The lateral or horizontal adjustment of the gun 
GUNS. is eff by turning the armour-plate cover B about its axis. 


ble, For this purpose bars K are connected with the cover B and ig a . q 
ay Neweastle-on-Tyne. paaneve the seat Potthe the gpronrdoty who can turn the armour-plate to f \ 





nents in Gun Mo Disappearing G 
{lld, 3 Figs.) May oi, 1888-— ote vam mounting hese =. either direction by pressing his feet against the floor F an his i } 
of a fixed cylindrical in which another cylinder shoulders against one or the other of the bars K, whilst at the ; 4 
¢ D is able to rise and = roa the gun carriage B of same time ‘eving his hands free to work the gun. ’ (Accepted May ag ncaa’ 
the Vavasseur class are i ee gun of the moving cylinder D, | 21+ 
Within the cylinder D is a balance wep ht . whet am counter-| 93871. = Sane London. = ~~ Buckau-M. - The cup a for holding the lubricant is fitted into the hole m of the 








poises the gun and carriage and m: os burg, Pan chee ) hub or nave b of the pulley, the shaft on which the pulley revolves 
it is supported. Racks are fixed longitudinally tre con en of | Guus. (8d 8d. 3. Figs.) eeny 19, 1886. Seo This invention relates rd being shown by a dotted circle. The feeding spi g of the 
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lubricator is drawn out by a ¢ acting on the fixed washer d. 
The top of the spindle g is provided with an adjustable end ¢ 
which projects through a hole bored in the rim n of the pulley. 
The spindle g is pushed in by the belt ¢ when it overlaps it. The 
spindle is constructed to pass only a certain quantity of lubricant 
each time it is actuated, and to shut off further ly in the event 
of the pulley stopping when the belt -_ in the spindle. The 
lubricator thus operates only when the pulley is revolving. 
(Sealed May 17, 1887). 


6918. W..H. Vaughan and T. Foster, . 
An Improved Tumbler ne Se Shafts. [lid. 
-] May 22, 1886.—According to this invention the bearing 
piece is caused to advance to or withdraw from the shaft to be 
supportedin a direction at right angles to the length of the shaft. 
The bearing piece B is fitted to slide at right angles to the axis of 
the shaft Cine recess in the cast-iron frame A, w is secured by 
omnes to any convenient means of ons na A plate A?, bolted 
to the frame A, retains the sliding-piece B in the recess, and 
permits of adjustment for wear. i outer end of the sliding- 
mye Bis \potage! with a seat or half bearing D of brass, in which 
¢ shaft C may revolve freely when brought in contact with it. 
The required motion is given to the sliding piece by means of a 


Fig.2. 





casting E, which is provided with inclined faces E', and is fitted 
to slide in a slot formed in the sliding-piece Bin a direction at 
right angles to the'motion of B. 
direction it forces B outwards into with the shaft C, and 
when moved in the erent di ithd B into the 
frame A clear of the shaft. Flat steps E* are provided at the to 

and bottom of the inclined face E', so that the sliding bearing 

has firm and direct support, and is locked by the steps when in 
either of the two required positions. Motion is imparted to the 
casting E by means of a stud and roller F', which is affixed to E, 
and enters a suitably formed groove or guide H in a plate J 
attached to the machine moving along the shaft OC, and to which 
ad motion is imparted by the said shaft. (Sealed June 3, 


7098. S. Ogden and E. Welsby, Manchester. Im- 
provements in the Method of ecting the Ends 
of Driving Bands or Ree Sak ae oe 
ployed therefor. (8d. 7 Figs.)}—May 27, 1886.—The im- 
= thod of ting the ends of driving bands consists in 
nterposing between the upturned ends of the band or belt one or 
more thicknesses or layers of textile belting, leather, vulcanised 
fibre, hard wood, or other suitable material; and in connecting the 
ends by means of bolts, screws, pins, laces, or other suitable con- 
necting devices which pee through the upturned ends and the 
interposed material. (Sealed June 10, 1 


7534. A. Trask, Brockley, Kent. Im ‘ts in 
Pulleys, Drums, and Wheels. (ed. 4 Figs) June 4, 1886. 
—The improved pulley (split or solid), drum, or wheel, is formed 
from a single sheet of metal by punching, drawing, or stamping. 
If an extra strong boss or hub be required the boss may be cast or 
rivetted on the pulley. (Sealed June 10, 1887). 

ell, Im- 


16,409. J. R. Trigwell and A. H. 

vements in C for Motive 

‘er. (8d. 8 Figs.) December 14, 1886.—The object of this 
invention is to compensate for the wear in the links of pitch 
chains, soas to keep the openings in these chains at equal dis- 
tances apart to agree with the pitch of the chainwheel. For this 
purpose the links which form the — for the teeth of the 
wheel are connected by means of a C spring, the adjacent ends of 
which are connected by a screw for the purpose of drawing them 
nearer together as the links wear away. (Accepted June 18, 1887). 


ILLUMINATING APPLIANCES. 


7365. A. et, Loughborough, Leicester, Im. 
provements in Manufacture of what are known 
as Mantles Used in what is called Incandescent 

Lighting: (8d. 4 Figs.) June 2, 1886.—Inventor chiefly 
claims: The method of making mantles of knitted or looped fabric 
with an annular tube or hollow hem (either at the top or at the 
bottom or at top and bottom of the mantle) into which is in- 
. serted a wire or ring by means of which the 
maintained in position over the flame in such a manner as to obviate 
undue strain upon any portion or loop of the fabric arising from 
hanging and moving the mantles, or from expansion and contrac- 

Sealed June 8, 1887). 


tion of the same. ( 

9120. W.Cox,London. Improvements in Gas Re- 
gulators or Governors to the to One 
or more Burners. (8d. 4 } July 13, 1886.—B is the 
inlet pipe and C the outlet pipe of the case A. The opening of 
the inlet pipe Bis ted by means of the flat-f valve 
fixed to a lever oscillating on a knife edge H. The valve F is 
actuated by the movement of the bel] E, which can slide freely 
up and down on the pipe M, which opens into the top part of the 
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is filled with ipsa seal the be 


bell, and at its lower end is open ere. The lower 
portion of the case is l. 

greater the pressure of the inflowi 
will be the depression of the bell 
inlet pipe rand the F 2 a) aye nearer _ e — of 77 

et pipe ereby reduce the supply as e case 

The ul the may be regulated by means of the 
ren semen Me = rweight G. The range of opening of the valve F 
is determined by astop d. (Sealed. May 17, 1887). 


the case A the greater 
» causing by its downward 
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- | This invention relates to signalling apparatus which may 
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9566. J. B. Fenby, Sutton Coldfield, Warwick. - 
| ag oe Means of Regulating the Supply of Oil 
Burners of Hydro-Carbon and other Oil Lamps, 
(8d. 2 .) July 24, 1886.—The object of this invention is to 
maintain. the oil in hydro-carbon and other lamps at a constant 
level during the period of consumption. This object is effected by 
the hydrostatic — of a column of water. In the base of 
the lamp is the closed vessel @, from which rises the oil tube b 
enla at the top to form the cup 6} forthe burner. Parallel 
with 6 is the water tube ¢ passing down into the well'd. The 
of c is erilarged into the annular chamber ¢, which is 
ere. Above e is the water vessel f, which 
has two tubes g and h, both opening intoe. The tube h is an air 
tube. When the chamber a is filled with oil and the vessel f with 
water, the water falls through g into ¢, and fills the tubec. The 
pressure of the water raises the oil into the cup 6! until the rela- 
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tive heights of the oil and water column in } and ¢ are in inverse 
roportion to the specific gravities of the two fluids. When in 
condition no further action takes place until the burner is 
lit. When the burner begins to consume the oil, air enters the 
vessel f through the pipe h, and water falls through g in quantity 
exactly equal to the consumption of oil, until the whole of the 
oil is expelled from the vessel a, which thus becomes filled with 
water. The lamp is seharges with oil by pe oil in the cup 
b!, whereby the water ina is forced up the tube cinto the annular 
chamber e, and away by the overflow Pipe m into the chamber n 
which is emptied by a stop-cock at 0. The tube g is opened and 
closed by a weighted valve ¢ operated by the leg & of the screw 
pl The valve i serves to close the tube g when the plug Z is 
withdrawn to pour water into f. The leg serves to open the valve 
when the plug / is screwed home. (Accepted May 21, 1887). 


MISCELLANEOUS. 

3529. A.5S. don, An Improvement in Tip 
Wagons. (6d. 1 Fig.) March 12, 1886.—The body A of the 
wagon is jointed at B to the framing C which extends back from 
the fore car: and rests on pairs of arms D extending up from 
the hind axle From this axle E other arms F extend to the 
fore part of the wagon body. On releasing any suitable bolt or 
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catch that holds the fore part of the body down on the frame C, 
and on backing the fore carriage the body is caused to tip as indi- 
cated by the dotted lines. On again pages forward the fore 
carriage the body is brought back to its horizontal position, in 
wan it can be fixed by the bolt or catch. ( March 
18, 1887). 


7023. J. G. Howard, Gamatibie, British Bechuana- 
land, South Africa. Improvements in Apparatus 
fe by Night. [lld. 7 Figs.) May 25, 1886.— 
be raised 
toa considerable h or flagstaff top, 
for the purpose of smitting signals to a long distance, an 
which is capable of being operated from the ground or the deck of 
aship. The main feature of novelty of the improved apparatus 
consists in devices by means of which a signalling shutter or 
shutters are operated electrically so as to give the necessary 
by opening and closing an aperture through which the 
signal light is reflected. (Sealed June 20, 1887). 


8657. F. Beesley, London. Breakdown Guus. [éd. 
8 Figs.) July 2, 1886.—This invention relates to sporting guns. 
The improvements consist in a simple means for lifting the 
hammers of guns to full cock when opening the gun at the breech 
for inserting the cartridges. This is eff by the use of a loose 
lifting perce pivotted Lf slotted bearings on a fixed fulcrum, so 
that as the gun is opened, the fore of the lifting piece forces 
e clump of the barrels, and 
— hammers to full cock ready for firing. (Sealed June 12, 
9481, H. J. Haddan, London. (A. Paris, Altona, Ger- 
.) An Apparatus for Ascertaining e in 
(8d. 5 Figs.) July 21, 1886.—According to 
this invention the oscillations caused by the escape of the water 
are impa by means of a sound rod connected with the pipe, 
directly or indirectly to a microphonic contact, whereby they are 
rendered perceptible to the ear through a telephone connected 
with the contact. (Accepted May 21, 1887). 
9947. H. Cherry, Aston, Warwick, and G. 
Staffs. Improvem in Safety Hooks. (8d. 


1) en’ 
5 Figs.) A 8, 1886.—The improved safety hook consists of 
the combination of the hook @ with a swiv arm b. The 
pike arm is provided at its lower end with a projection b? at 
right angles to it, and ada; to enter into an eye h formed on 
the point of the hook a. e arm b is extended in its upper part 
to form a double jaw c,d. The hook @ is suspended ona pine 
faery Bar vu e jaw c, and the swivelling arm b iss nded 
rom the attachment f of the chain or pulley block on a pin g 
ie th the jaw d. On withdrawing the projection }? 

rom the eye A, the arm 6 is caused to swivel on one side upon the 
pin g of the attachment /, thereby bri: the hook a@ out of line 
with the attachment / . 8) The hoo nm the 
I is hooked in the usual manner. The strain now put on the 
hook a tends to bring the hook back into the line of the attach- 


ht, such as to a masthead 





ment f. The arm b is thereby made to swivel on its axis 7, and its 





Yith the one A. a tho book (Figs. mA 
y bridging the opening in the hook, 
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and the chain of the load is prevented from slipping off the hook. 
(Accepted May 25, 1887). 

11,078. A. L. Barber, Washington, U.S.A. An Im- 
gegved Plant or Arrangement of Devices for F . 

ting the of Concrete Pavements. 

. 5 Figs.) A 31, 1886.—-This invention relates to port- 
able plant for copes asphalt concrete at the place where it is 
to be laid, so the concrete will not lose its heat by 
hauled long distances before it is laid on the street. A is the san 
hi @ furnace and cauldron in which the asphaltum is 

. C is the mixing machine in which the sand and 

—— are mixed together to form-the asphaltic concrete. 
Dis the’ portable engine employed for i: — motion to the 
shaft of the mixer, and turning the drums H of the heater. The 
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rear ends of the shafts of the heater are provided with an endless 
screw S which moves the sand out of the chamber R into the rear 
ends of the heating drums H, These drums are made slightly 
larger at their rear ends so that the sand will gravitate toward the 
front end of the heating drums, and be deposited in the chamber 
T at the front end of the casing, whence it is taken by the elevator 
U and gg in the hopper V located above the mixing 
machine An elevated track N' is provided between the melter 
B and the mixing machine C, upon which is adapted to run a 
carrier O' from which is suspended a vessel P! mounted on 
trunnions in such a manner that it can be turned to deposit its 
he liquid asphaltum in the mixer C, (Sealed January 14, 
1 


4137, J.T. Hopper, Durham. An Taaroved Means 
and Apparatus ‘or Securing Wire and other Rope 
8 Figs.) March 18, 1887.— 

e wedge-sha) sheath A in combination 

with a wedge-shaped and grooved liner C as a means or appliance 
for securing wire and other rope or cord between them by wedge 
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action. As shown in . 8, the sheath is made in two pieces 
ge with flanges to be bolted together. The lower part of 

e sheath has ears for the connection of a link or shackle b 
which the load, if used for lifting or hauling purposes, is affixed. 
(Sealed June 24, 1887). 
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THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 
(From our New York CoRRESPONDENT. ) 
(Concluded from page 113.) 

THE site of the Washington monument was 
selected by General Washington for a memorial to 
our revolution in 1795, but Congress subsequently 
decided to erect this monument there as a tribute 
to Washington’s life and character. The base is 
554 ft. square and the walls 15} ft. thick. The 
exterior facing stones are of white marble with 
beds from 14 in. to 18 in. wide. The monument 
originally rested on a foundation 23 ft. 4 in. thick 
and was commenced in July, 1848, and in 1855 the 
work had risen to a height of 179 ft. 8 in. from 
the foundation bed. Work was then suspended, 
and so remained till 1878, when the foundations 
were strengthened by 126 ft. of Portland cement 
concrete, and were extended downward for 12 ft. 
4in. This brilliant piece of engineering was com- 
pleted under a weight of 32,716 tons. The settle- 
ment of the shaft at completion was 4} in., of 
which 23 in. occurred during the strengthening of 
the foundations. The total weight is 81,120 tons. 
The pyramidal top begins at 500 ft., at which 
point the obelisk measures 35 ft. 54 in. square. 
The keystone, which is double, binding two arches 
intersecting each other at right angles, weighs 
5000 lb. The capstone weighs 33001b. Thetip of 
the lightning rod is of aluminium 94 ft. high, 54 in. 
square at the base, and is the largest block of 
aluminium ever made, weighing 100 0z. The in- 
terior has an iron staircase and an elevator, and 
from the summit the view extends for miles, and 
is one never to be forgotten. The elevator will be 
found much more satisfactory than the staircase, 
especially to stout people. 

At the evening meeting Mr. H. A. Ramsay read 
@ paper on ‘‘ What are the Needs of our Navy?” 
He claimed, we needed fast cruisers, steel armoured 
vessels, and for coast defence, heavy guns, and tor- 
pedoes. This seems rather appalling, for it includes 
about all a navy can need, except men and ex- 
plosives. The only satisfaction to be derived from 
the a is found in an article which the 
writer lately read in an English journal claimin 
about the same ‘‘ needs” for the British Navy, an 
if the writer had a French journal, or a German 
one, no doubt the same complaint would be found ; 
in fact the kingdom of Monacao is in a similar 
destitute condition, and the monarch of this princi- 
pality is deprived of the means of rescuing the 
victims of his tables from the ocean on this ac- 
count. Mr. Ramsay believed in inclined pro- 
tecting armour for the ships, but that feature 
was considered one of the weak points of the 
Keokuk, which was sunk at Charleston, and has 
never been a favourite plan among naval experts. 

The following paper attracted much interest : 
‘* National Defence and its Mechanical Problems,” 
by Jos. Morgan, Jun. The author stated that the 
work to be done consisted of : 

1. Construction of foundations and other ma- 
sonry and earthworks for protection of guns and 
appurtenances. ; 

2. Armour protection for same. 

_ 3. The structural metal and machinery for mount- 
ing and working the turrets and guns. 

4. The construction of guns and carriages. 

5. The building of armour-clad vessels. 

6. The installation of submarine mines. 

7. Torpedo boat defence. 

The estimate of the Fortification Board for twenty- 
seven ports is 126,377,800 dols. This amount for 
our population of 50,000,000 is 2.52 dols. per head. 
The cost of defences of eight principal seaports, in 
which there is destructible property to the value of 
4,500,000,000 dols., is about 2 per cent. on the 
value of the destructible property protected. These 
defences should be provided at once, as it will take 
ten years to complete them. 

The Lat aed line of impassable defence is not an 
off-shore fleet. ‘‘ The navy should be free to seek 
the high seas,” not tied to a harbour defence line, 
but free to go even to the enemy’s own shores, and 
thus keep his fleet at home. It should be powerful 
enough, when concentrated, to break up a blockade 
of our important ports. To permit concentration 
of the naval force, the defence of any port must be 
complete without a navy, and should be, when 
practicable, at the harbour mouth by permanent 
works. To be complete and impregnable there must 
be obstructions in the channel to prevent a run by, 
and powerful guns ashore to keep the enemy’s fleet 


from removing the obstructions or quietly anchoring 
and bombarding cities near the shore. 

The obstructions consist of: 5000 submarine 
mines, 50 operating casemates, 200 electric search 
lights, estimated to cost 4,000,000 dols. We have 
about 1400 torpedoes and little else. A fleet of 
harbour torpedo boats should also be available to 
assist in making the torpedo defence dangerous, 
should the enemy at night or in fogs attempt counter- 
mining or removal of torpedoes ; 160 of these boats 
are necessary, and will cost 10,000,000dols. Another 
item in the scheme is floating batteries, for which 
five ships (three at San Francisco and two at New 
Orleans), are estimated at a cost of 19,000,000 dols. 
Of the whole 126,000,000 dols. however, esti- 
mated as necessary to defence, over 94,000,000 
dols. are for forts and for armament of heavy 
guns. Torpedoes alone will not suffice. It is 
necessary there should be powerful guns properly 
mounted and properly protected. In the estimate 
of the Fortification Board, of a total of 94,000,000 
dols. for forts, &c., 32,000,000 dols. were for 
masonry and earthworks, 23,000,000 dols. for 
armour and metallic structures, 29,000,000 dols. 
for guns, 10,000,000 dols. for gun carriages. A 
popular delusion is that, if we only had guns, we 
could improvise earthwork cover in a few days. 
This is not now practicable. 

The penetration of largest guns on shipboard in 
1860 was less than 4 in. of iron and less than 3 ft. 
of granite. It is to-day 30in. of iron, 10 ft. to 
20 ft. of granite, and 75 ft. of earth. The use of 
rapid-firing guns has increased the necessity of 
covering the gunners, while the increase of pene- 
tration has added largely to thickness of work 
necessary to cover guns and magazines. Cover for 
machinery, magazines, and gunners, requires 
much masonry and earthwork, even when guns are 
mounted in barbette or on disappearing carriages. 
The estimate of the Fortification Board included 
about 600 guns, 23,000 tons weight, 700 mortars, 
68,000 tons of armour, 12,000 tons of metal struc- 
ture, none of which is yet made. 

The rifled mortars are a very important and 
efficient part of the defence, not costly, and re- 
quiring no protection but a sunken pit in the 
ground. They throw large shells which, falling 
vertically, can pierce the decks of ships of war, and 
will have a most damaging effect. 

As to the construction of guns and their material 
there has been much debate. Cast iron can no 
longer be thought of, nor can steel guns cast in 
one piece by the Rodman principle be made suc- 
cessfully. Nothing but forged steel will answer, 
as steel castings are not equal to forgings. 

The cheapest way to procure gun material is to 
forge from an ingot of the simplest ible shape. 

Whitworth’s hydraulic forging its origin in a 
signal failure to produce castings equal to forgings. 
He spent 40,0001. in the endeavour to make good 
steel castings, and only retrieved his fortunes by 
the grand success of the hydraulic forge. The 
difficulty of getting a good quality of gun steel from 
unforged metal is great, and increases with the size. 
All unworked or untreated ingots show a coarse 
crystallisation difficult to remove. It can be made 
fine mechanically by forging work or by the other 
method of tempering and annealing, or more cer- 
tainly by a combination of both, by which we get 
a metal fine grained, tough, and ductile. 

Guns must be built up by shrinkage, as solid 
guns are weaker; of the same size they are only 
half as strong. As to the Rodman methods, aside 
from the difficulty of making the large casting and 
treating it, the impossibility of knowing anything 
about the interior condition of the thick mass of 
metal in and around the powder chamber is a 
sufficient. cause for condemning any such steel gun. 

In addition to the fact that they are the strongest 
and lightest, the best argument in favour of 
built-up guns is that, with proper tests applied to 
each piece after tempering, we have such know- 
ledge of the metal in all important parts of the gun 
as gives confidence in it. 

f building up guns by shrinkage, it may be 
said truly to be “simple, easy, and sure.” It 
does not depend upon chance combination of a 
dozen variable conditions. The method of shrink- 
age is as certain as the ability of a mechanic to 
caliper the diameter of a bored or turned cylinder. 

Building up a gun is, so far as shrinkage is con- 
cerned, a good, and practically an exact method of 
putting the parts under initial strains. 





The question of armour also opens a wide field 
for debate. Shall it be soft wrought iron, iron and 





steel compounded, all steel, or chilled cast iron? 
If a forged material is adopted, there are good 
reasons for preferring steel. The trials of Gruson 
chilled armour at Spezzia, about a year ago, was an 
event of interest. A plate was subjected to four 
shots from a 100-ton gun, with a projectile of 
2205 lb., a striking velocity of 1765 ft., and an energy 
of 47,500 foot-tons. The shot were broken up into 
small ce The plate was somewhat cracked, 
but small pieces only dropped from the interior. 
Those experiments settled the possibility of de- 
fending guns in casemate turrets with a material 
cheaper than forged iron or steel. 

The discussion was an extended one, and, singu- 
larly enough, England was the power who was to 
do all sorts of harm to us. 

In imagination the British Union Jack floated 
over the New York Custom House and the Capitol 
at Washington, while your formidable ironclads 
sailed over the Allegheny Mountains and bom- 
barded Chicago; then, proceeding by ‘‘ prairie 
schooners,” the English Navy captured Omaha, 
Salt Lake City, and Ogden, and drove San Fran- 
cisco into the Pacific Ocean and under the friendly 
shelter of the Japanese islands. Boston was not 
considered, because it is understood that they have 
an English flag there ready to hoist on the State 
House as soon as the English ships appear. Now 
then the writer believes in a thorough system of 
sea-coast defence, and would advocate earnestly 
spending every penny Mr. Morgan proposes, and just 
as much more as would be necessary, but he does 
not believe that we are quite defenceless, neither 
does he consider for a moment that England would 
ever attack us. The tie of a common language is 
very great, and our Anglo-maniacs have by constant 
practice brought it to such a pitch of perfection as 
to mislead even the native-born Briton. No troops 
from your side would think of attacking these 
people. Just why imitations are always made of 
the weaker points of another is a mystery ; when 
there is so much that is manly and noble in 
England why these idiots should confine themselves 
to copying the idiosyncrasies which are less to be 
commended is indeed strange. The only solution 
occurring is that the noble traits are so far above 
their comprehension that they fail to see them. 

The English Navy being beyond question the finest 
in the world, simply stands as the highest type of 
an attacking power, yet some wretched little South 
American nation might inflict more damage in a 
few hours than their whole territory would pay for, 
that is if we let them, and, it may be said, the 
‘*if” is an enormous one. Newspaper talk has its 
uses, but there are limits even to its scope. Guns 
with a range of ten or twelve miles are frequently 
figured by alarmists, shelling New York City from 
Sandy Hook, but what are these guns to rest on? 
Certainly not on any ships of the present day, for 
like the celebrated jackass of John Pheenix, carry- 
ing the mountain howitzer on the saddle, which 
was fired at the pursuing Indians because there was 
not time to dismount it, the support went one way 
and the shot went the other. It may be added the 
Indians fled, and one captured said, ‘‘Injun no 
good ; white man fire whole jackass at Injun,” and 
so these newspapaper alarmists fire their whole 
jackass at the nation when a moderate discharge 
might be effective and perhaps meet with a respect- 
ful consideration. 

The next morning two of us visited the Depart- 
ment of Agriculture and realised, at least the 
writer did, what this department was established 
for. The Act of Congress creating it says, ‘‘To 
acquire and diffuse useful information on subjects 
connected with agriculture, and to procure, propa- 
gate, and distribute amongst the people new and 
valuable seeds and plants.’ 

In the building, which is built of pressed brick 
and is 170 ft. long by 61 ft. deep, are samples of 
all the agricultural products of the United States, 
and the mineral resources of each State are 
classified. 

The fruits and vegetables are modelled in plaster 
and coloured so perfectly that in the cases of 
melons, peaches, and pears, the juice seems 
dropping from them and the spectator’s mouth 
waters to take a bite of the luscious-appearing 
fruit. All the insects hurtful and otherwise are to 
be seen, and on the same morning there was an 
account of the habits of an insect injurious to the 
hop crop published in the New York papers, which 
came from this department. A plank of i- 
fornia redwood 12 ft. b ft, is to be seen, and 
in the plant houses, which are 320ft. long, 30 ft. 
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wide, and 26ft. high, are bananas, pineapples, all 
tropical fruits and flowers, together with plants fur- 
nishing gums, materials for textile fabrics and dyes, 
medical ingredients, sugars, &c. 

Last year 1,200,000 packages of seed were dis- 
tributed and 25,000 bulbs and cuttings. 

Here, however, we saw something neither of us 
had ever witnessed, viz., the culture of silkworms. 
They were in all stages from the egg to the cocoon. 
The first development from the egg is so small as to 
be almost invisible, but the instinct of these little 
mites is wonderful. No sooner did we lay a mul- 
berry leaf near the paper on which they were, than 
they started for it with the alacrity of a bank 
cashier going to Canada. The culture of silkworms 
is one that is particularly adapted to girls or young 
children. It requires only to see that the worms 
are fed, or rather have something to eat; that is 
all the worm does till he is ready to spin. 

The Government is now trying the experiment of 
seeing if this industry can be made profitable, and 
has devoted a building to spinning the silk thread 





(For Description, see Page 148.) 


from the cocoons, Taking one in the hand and 
endeavouring to draw the thread results in snap- 
ping it after perhaps a few inches have been 

ulled. The machine employed consists of a 

ot-water tray, in which the cocoons float, the 
end of the thread being picked up and carried 
to a reel, which proceeds to wind it off. Dip- 
ping into this hot-water pan is an oval-shaped 
rim, which contains compartments holding one 
cocoon each. This rim is inclined and rotates in a 
spindle, so that each notch of the wheel to which it 
is attached lets one of these compartments into the 
water, and allows the thread of the cocoon to attach 
itself to the thread being spun, which it is im- 
portant should be of uniform thickness. When we 
consider that the spun thread is about the thick- 
ness of a human hair and is composed of from five 
to eight threads of the cocoon and that these are 
not of uniform thickness, it may well be asked what 
agent is so delicate as to determine how many 
threads of cocoon shall be spun into the completed 
thread, and there is but one answer and that is, 
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electricity. Whenever the spun thread becomes 
thinner than is arranged for, either by exhausting 
the cocoon or from a variation in the threads of 
the cocoons, an electric attachment acts auto- 
matically, revolving the rim and shooting into the 
hot water one, two, or three cocoons, according 
to the thickness of their thread, until the spun 
thread has reached the propersize. While we saw 
the process, the number of cocoons being spun 
varied from five to eight. The only attention re- 
quired was to replace cocoons in the compartments 
and take away the reels of silk. If a thread of a 
cocoon snaps, another cocoon is shot into the water. 

As soon as the economical feature is settled, the 
Government, if the examination shows a profit, 
will take steps to encourage the industry, for we 
have many parts of the country where the climate 
is adapted to this culture. 

The afternoon session, which was the concluding 
one, commenced with ‘‘Direct-Acting Steam 
Veneer Cutters,” by Thomas 8S. Crane. The in- 
ventor of this machine was Dr. H. 8, Smith, It 
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consists in directly connecting the cutter with a 
steam piston, thus avoiding the use of intermediate 
machinery and increasing the power of the cutter. 
The original machine been improved on by the 
writer of the paper. The feed and valve mechanism 
are actuated by a cam, moved by a crank connec- 
tion connected with the knife cutter, and as the in- 
clined position of the ways, which were placed at 
an angle of 45 deg., produced a downward tendency 
of the knife carrier, it was necessary to provide an 
auxiliary engine to turn the lower centre, should 
the carrier stop at that point. This engine moved 
the feed screws by means of friction wheels ope- 
rated by a hand lever in either direction, thus 
dispensing with a separate steam cylinder. Various 
thicknesses of wood were successfully cut from /, in. 
to lin. pine, and as low as Zin. in black walnut 
or oak. 

The next paper was a remarkable one: “Ona 
New Method of Making Tubes from Solid Brass,” 
by Mr. Geo. H. Ps aa 

The statement smacked of the marvellous, but 











there were the bars in all stages of manufacture, 
one end being the solid bar and the other the 
drawn tube. He described the process as follows : 

The apparatus necessary to effect the result con- 
sists of two rollers slightly conical, the axes of 
which are in different planes—or form two lines in 
a twisted surface—their nearest approach being at 
or near the bases of the cones. The surface of the 
cones may be threaded in such a way that they tend 
to draw a body rolling between them towards their 
larger ends. The bar to be operated upon should be 
approximately round, and its end is to be inserted, 
while hot, between the cones, its axis being inter- 
mediate at all points to the axes of the rollers. 
The action of the cones is to draw out and twist the 
bar, during which operation a hollow forms in its 
axis, and when the bar emerges it is a tube witha 
somewhat rough but approximately cylindrical and 
concentric bore, the surface of which shows a de- 
cided twist. 

The samples shown were of brass and of steel. 

The final paper was by Mr, James Dredge, 











honorary member of the Society, and was en- 
titled ‘‘ Gas Lighting by Incandescence.” 

Unfortunately for the success of this paper, the 
apparatus, which had been shipped to illustrate it, 
was on the Celtic, which had what patent experts 
would call ‘‘an interference,” by reason of the 
Britannic, and failed to reach the meeting, hence 
there was nothing to do but read an abstract of the 
paper. The author traced the investigations in this 
subject since 1826, and then gave the following 
conditions as essential to success : 

1, Existing fittings should not be interfered with, 
excepting so far as burners and their adjuncts are 
concerned, and no separate system of service pipes 
must be required. 

2. The system must give a better and steadier 
light than the ordinary gas flame ; in other words, 
the inducement to employ it must be obvious and 
decided. 

3. The cost of new fittings and altering existing 
ones must be moderate. 

4, The management of the system must be ag 
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simple as that required for gas ; facility of break- 
age or derangement must be impossible ; and the 
duration of the lighting medium must be so great 
that the cost of renewals (which must in any case 
be insignificant) should be inappreciable. 

5. The consumption of gas must not be increased, 
but, on the contrary, a very marked saving either 
in consumption, or its equivalent in increased light, 
must be secured. . 

6. The combustion of gas burnt must be more 
perfect than at the ordinary gas-burner, in order to 
reduce to a marked degree the objectionable and 
destructive effect of gas consumed in dwellings. 

7. The light obtained must remain constant, and 
not deteriorate with the use of the illuminating 
medium. 

The writer then proceeded to show what had 
been done, and concluded with the latest invention 
of Mr. Geo. Sellon. It was in this part of the 
paper that it was intended to exhibit samples of 
each inventor’s apparatus. The paper was listened 
to with interest, and it will be discussed at the 
next meeting, when the apparatus will be on 
hand. 

Professor Thurston had kindly sent a description 
of a process for making blue prints of any size, 
which will prove of great interest to all engineers. 
It is the invention of Professor Cleaves, of Cornell 
University. A sample, 3} ft. by 8ft., was shown. 
The apparatus consists of a cylinder of a length 
exceeding the widest drawing and of a diameter 
such that the largest tracing can be wrapped around 
it, leaving sufficient space for clamps by which it is 
drawn into place and held, This cylinder is covered 
with felt, and the sensitive paper is carefully 
wrapped around it, the tracing to be copied being 
drawn over the whole and held by clamps, which 
seize its ends. There is no difficulty in making the 
contact perfectly and even better than by plate 
giass or by the air cushion. The apparatus is then 
mounted on a cradle supported by gudgeons and 
revolved in the sun by a cord leading from some 
convenient line of shafting, or may be turned by 
hand till a satisfactory exposure is made. A little 
more time is required by this method than by the 
old, since the tracing and the underlying sensi- 
tive paper are exposed to the sun but one half the 
time. 

It only remained to pay one more visit and the 
convention became but a memory. It was the cele- 
brated Cabin John Bridge, the largest single-span 
stone arch in the world, and situated about six 
miles from Washington. The bridge rises 101 ft. 
above the Cabin John Creek, and is composed 
of immense blocks of granite ; the arch is 220 ft. 
span, rising 57} ft. above the springing line. The 
bridge itself is 20 ft. wide and 420ft. long and 
cost 237,000 dols. The next in size to this is your 
iron Grosvenor Bridge, over the Dee, which has 
a span of 200 ft. When the writer was last in Eng- 
land he went to see the latter bridge, and the driver 
of the carriage told him he would now see the 
largest single arch in the world. On being asked 
the span, he replied 200 ft., and when informed 
that it was not the largest, he said, ‘‘ Arrah bad 
cess to me! I forgot your honours were Ame- 
ricans. I always tell this to every one else, but last 
year an American picked me for it, and I know 
that your Washington bridge is larger by 20 ft.” 
We were naturally surprised at his accurate infor- 
mation, and further question developed the fact 
it was to our genial secretary of the American 
Society of Civil Engineers that our Irish friend was 
indebted for the information. 

The Mechanical Engineers have ‘‘done” Wash- 
ington in a pretty thorough manner, and having 
inflicted on its trusting inhabitants mountains of 
wisdom and science the size of the monument, they 

ed the usual vote of thanks fo: their extremely 
ospitable entertainment, and separated to devise 
new methods and new investigations, all of which 
will be showered upon the next city which has the 
temerity to invite us. 


LITERATURE. 


Lessons in Elementary Practical Physics. By Professor 
Batrovur Stewart, M,A., LL.D., F.R.S., and W. W 
Hatpang Gee, B.Sc. Vol. II., Electricity and Mag- 
netism. London: Macmillan and Co. 

THE present volume will amply fulfil the high ex- 

tations excited by its predecessor, and cannot 
ail to add to the reputation of its authors as writers 
on physical subjects. It is divided into nine 








_ 





chapters and eighty-three lessons, of which the first 
three chapters (lessons i.—xxii.) describe simple 
experiments on the fundamental laws of the sub- 
ject, which can in great part be performed with 
apparatus of the student’s own construction, while 
the remainder contain clear directions for obtaining 
the most accurate results with the most delicate in- 
struments known to science. 

Chapter I., on Statical Electricity, describes the 
properties of positive and negative electricity (the 
conventional nature of which terms is duly im- 
pressed on the reader), the processes of electrifica- 
tion by friction and induction, and the effect of 
surrounding a conducting body with a conducting 
inclosure. The experiments illustrating this chapter 
are designed to familiarise the student with the use 
of the electroscope and electrophorus. 

Chapter II., on the Elementary Laws of Mag- 
netism, proceeds, after the necessary definitions, 
to an admirable series of elementary experiments, 
including the breaking up of a magnetised piece of 
steel watch-spring into any number of perfect mag- 
nets, and the converse process of magnetising a test- 
tube filled with steel filings, the contrasting of the 
magnetic properties of steel and soft iron, the pro- 
cess of demagnetisation by annealing, and a series 
of demonstrations that the magnetic state may be 
induced by various kinds of molecular disturbance 
in a body properly situated with regard to the 
earth’s magnetic axis. The authors next give an 
account of the earth’s magnetic field, and full in- 
structions for determining, by Gauss’ method, the 
horizontal force-component, with simple apparatus 
that the student can construct for himself. The 
chapter concludes with experiments on the change 
of magnetisation by gradual heating and cooling, 
and on the law of distribution of magnetism along 
a bar magnet. 

Chapter III., on Voltaic Electricity, begins with 
instructions for constructing the Bunsen cell, a 
helical electro-magnet, and a simple but effective 
form of volume voltameter, whence it passes to the 
process of copper-plating. The summary of the 
theory of voltaic batteries is perhaps out of place 
here, and might with advantage be transferred to 
an appendix. There is a clear explanation of the 
terms ‘‘electromotive force” and ‘“* resistance,” 
and of the C. G. 8S. and ‘‘ practical” and ‘ legal” 
systems of units. The student is next introduced 
to the ordinary reflecting galvanometer, the P. O. 
resistance box, and the slide-scale bridge, and is 
finally taught to construct for himself a 1-ohm coil. 
This terminates the purely elementary portion of 
the course. 

We next have a very full and satisfactory chapter 
on the measurement of resistance (lessons xxill.— 
xxxviii.), divided into six main sections: (1) Use 
of the P.O. box of coils as a Wheatstone bridge ; 
(2) use of the differential galvanometer ; (3) use of 
the B. A. Wheatstone bridge ; (4) determination 
of very low resistances ; (5) determination of very 
high resistances ; and (6) resistances of batteries 
and electrolytes. In the first section is included 
an elaborate account of the high resistance astatic 
differential reflecting galvanometer, with minute 
directions for adjusting the parts of the instru- 
ment, and the position of the whole with regard to 
the magnetic meridian, in such a way as to obtain 
the most accurate results. Such perfection of 
arrangement is, of course, unnecessary for most of 
the experiments included in the present course, 
but delicate skill and care in the handling and 
setting up of the sensitive instruments, which are 
to be his every-day tools, are qualities of ines- 
timable value to the young electrical engineer, and 
can hardly be acquired too early in his education. 
After explanations of the ordinary box-shunts and 
of the method of using the P.O. box, and a table 
of temperature-constants, we are given a description 
of Sir W. Thomson’s mode of measuring the re- 
sistance of the galvanometer, and of the differential 
method of comparing two resistances. The third 
section is devoted to the measurement of small resist- 
ances, and to the testing of standard coils by means of 
the slide bridge and the low-resistance galvanometer ; 
it includes a full account of Carey Foster’s method 
of comparison, and a description of the improved 
form of rheostat constructed for the Owens Col- 
lege Laboratory on the system described by Shelford 


.| Bidwell. Section 4 describes the three methods of 


measuring extremely low resistances, by comparison 
of potentials, by projection of equi-potentials (Mat- 
thiessen and Hockin), and by the use of auxiliary 
conductors (Sir W. Thomson). Section 5, on the 
measurement of extremely high resistances, includes 








among its —— the method of testing insulators 
adopted by the Indian telegraphic service, and in- 
structions for ascertaining the insulation resistance 
of covered wires. Section 6 commences with direc- 
tions for experiments on the nature of a, 
which we should like to see extended, and then 
passes to the investigation of the resistances of 
battery cells and electrolytes by the methods of 
Ohm, Thomson, Horsford, Mance, and Kohlrausch 
and Nippoldt. The account of the last of these 
(the alternating current method) includes two short 
paragraphs without illustrations which—so far as we 
can ascertain without the aid of an index—are the 
only notices in the whole work of the electro- 
dynamometer and the telephone. The chapter ends 
with Beetz’s compensation method, applicable to 
cells of rapidly varying resistance. 

Chapter V. deals with the numerous applications 
of the tangent galvanometer, of which the construc- 
tion theory and proper adjustments are again 
admirably described. The ordinary compass-card 
type is applied to the determination of battery re- 
sistance, wire resistance, and comparison of electro- 
motive forces (by five methods) ; the standard type 
to the determination of electromotive force in abso- 
lute measure, and of electro-chemical equivalents 


(of which some of the most frequently-required are | 


given on page 250). Lessons xliii.—xlviii. are 
devoted to the determination of the galvanometer 
constant or reduction factor by the measured depo- 
sition of copper or silver, by the decomposition of 
water, by the application of Joule’s law to the 
measurement by calorimeter of the heat developed 
in a wire of known resistance, and by the determi- 
nation of the current strength corresponding to a 
deflection of the needle through an angle of 45 deg. 
Lesson xlix. is on the use of the high-resistance or 
‘potential galvanomster” (voltmeter) of Sir W. 
Thomson. 

Chapter VI. isdevoted to the standard instruments 
and methods employed in the English magnetic 
observatories for determining the magnetic elements 
—dip, horizontal intensity, and declination. 
Examples of each process are worked out in detail, 
the descriptions and illustrations are alike excel- 
lent, and the chapter could hardly be improved. 
The elaborate series of observations here described 
with the Kew unifilar magnetometer and dip-circle 
may be compared with the simple experiments with 
home-made instruments (Chapter II.) already 
referred to. 

The chapter on Electro-magnetism and Electro- 
magnetic Induction begins by investigating Biot 
and Savart’s law of the action of a straight current 
on a magnetic pole, and that of circular current on 
a pole situated in the line drawn through the 
centre of the circuit perpendicular to its plane. The 
latter formula is then extended to a circular coil, the 
‘*mean radius” of which is defined. In lesson lvii., 
the electro-magnetic laws arecollected and proved by 
a simple arrangement. In lesson lvii. we have the 
construction and theory of a simple solenoid, and 
the next lesson is devoted to the study of electro- 
magnets. Part 2 of Chapter VII., on Induction, is 
divided into three sections, of which (A) includes 
the ordinary laboratory experiments on induction 
phenomena, with a brief but sufficiently clear 
account of Hughes’ induction balance. Section (B) 
describes the measurement of transient currents, 
with an account of the ballistic galvanometer and 
a summary of the theory of damping and logarithmic 
decrement (which again might be placed more 
appropriately in an appendix) ; the determination 
of resistances by the damping method; the com- 
parison of resistances by the magneto-inductor ; 
and the study of uniform and variable fields of 
magnetic force. Section (C), which is much too 
short, is on the measurement and comparison of 
coefficients of self and mutual induction. 

Chapter VIII. is devoted to the condenser, and 
Chapter IX. to the various forms of electrometer, 
with a satisfactory description of the standard 
quadrant instrument. 

Of the appendices which close the volume, (A) is 
on the Wheatstone net and Kirchhoff’s laws ; (BC) 
on force, potential, lines of force and induction, 
and the theory of electrical units ; (D) on additional 
methods of comparing electromotive force and con- 
structing standard cells ; (E) on determining the 
temperature and induction coefticients of a magnet ; 
(F) contains a few useful practical details ; and (G) 
tables of the resistances of copper wires according 
to the standard gauge, and of the vapour tension of 
sulphuric acid and water. ’ 

The book, like others of the same series, is 
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beautifully printed on good paper ; the illustrations 
are well drawn, and the references perfectly clear. 
The few trifling defects which we have pointed out 
are, to a great extent, matters of opinion, and all 
can easily be remedied in a second edition. In 
taking leave of the second instalment of this invalu- 
able treatise, we venture to express the hope that 
the authors will add to our obligations by including 
in their third volume a comprehensive index to the 
whole work, 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we carried our report of the 
summer meeting of this Institution, recently held 
in Newcastle, up to the end of the first day, Tues- 
day the 26th ult. The following day had been de- 
voted to Sunderland, and accordingly the members 
travelled to that part by an early train, and having 
assembled in the Subscription Library the business 
of the day was commenced. The subject before 
the meeting was 

Basic STEEL, 

two papers being read on the subject. The first 
taken was by Mr. W. H. White, the Director of 
Naval Construction, and was entitled ‘‘Some Ex- 
periments with Basic Steel.” The second was by 
Mr. B. Martell, the Chief Surveyor at Lloyd’s, and 
was ‘On the Present Position occupied by Basic 
Steel as a Material for Shipbuilding.” The latter 
paper we were able to print in full in our issue of 
last week, and we need, therefore, only abstract 
Mr. White’s contribution for our present purpose. 

This paper was founded on the data obtained 
from a very extensive series of tests which have 
been carried on during the last twelve months by 
the Admiralty in order to determine, as far as 
possible, the position basic steel should hold as a 
shipbuilding material. The details are set forth 
very fully in a series of tables attached to the 
paper. These are too voluminous for publication 
in our columns, and we must refer those of our 
readers who are interested in such matters to the 
originals in the Transactions of the Institution. It 
is hardly necessary to say that they afford a mass 
of information of the highest value to engineers and 
shipbuilders, who are under great obligation to 
Mr. White for the trouble he has taken in the 
matter. The same remark naturally applies to Mr. 
Martell, who is on all occasions no less indefatigable 
than the Director of Naval Construction in en- 
deavouring to advance on all occasions the welfare 
of his profession. 

Mr. White began his paper by stating that up to 
March, 1886, no steps had been taken to introduce 
basic steel into Admiralty work ; but at that date 
Mr. Percy Gilchrist made application for permission 
to have basic steel admitted wherever Siemens steel 
was specified. At the same time he offered 
facilities for very searching tests to be made at the 
works of a number of the most eminent manufac- 
turers. In consequence two of the most experienced 
of the Admiralty overseers of steel were told off for 
the work. 

The following are the firms who granted facilities 
for investigation: Bolckow, Vaughan, and Oo. ; 
the Butterley Company ; the North-Eastern Steel 
Company ; the Staffordshire Steel and Iron Com- 
pany ; the Glasgow Iron Company; the Brymbo 
Steel and Iron Company. A large proportion of 
the samples tested were not specially made for the 
purpose, the overseers having been permitted to 
select the material to be tested from work of various 
kinds in hand, or from the scrap heap. 

The main object was to ascertain whether steel 
could be produced by the basic process which could 
sustain the Admiralty tests, and would bear the 
rough usage necessary in shipbuilding. These tests 
the Admiralty were not disposed to modify, or 
indeed to accept any material which required 
special treatment or ‘‘ nursing” at the hands of the 
workmen. Furthermore, it was necessary to ascer- 
tain how basic steel compared with other makes in 
welding, and its behaviour under heavy blows, as 
well as the effect produced upon it by punching, 
shearing, annealing, continuous heating and reheat- 
ing, blue heat, &c. All these matters were investi- 
gated, in the experiments in question, for basic 
steel made by the Bessemer and open-hearth pro- 
cesses, and ‘‘the results obtained were,” Mr. 
White says, ‘‘most favourable, considered as a 
whole,” 

A certain latitude has always been allowed by the 
Admiralty with regard to tests in the case of mild 








steel, supposing the material appears of good quality, 
and the upper limit of tensile strength may be 
often exceeded, provided the material possessed 
sufficient ductility, and behaved well under the 
quenching and forge tests. What has always been 
insisted on, however, is that a minimum of 26 
tons tensile strength should be associated with the 
specified ductility. ‘‘ In the case of basic steel the 
same minimum of strength and ductility is, and will 
be, insisted on for ship-work.” 

The material subjected to tests was made both 
by the Bessemer and open-hearth processes. The 
results of the investigations made at each of the 
above works were set forth in a separate paper. 
Table I. deals with basic Bessemer plates made by 
the Glasgow Iron Company. Most of the steel was 
specially soft, suitable for boiler-tube strips, having 
a tensile strength of 24 tons and an elongation in 
8 in. of 30 to 31 per cent. In the shipbuilding 
quality of plates several tests are given, the tensile 
strength varying between 27 and 29.5 tons, and the 
elongation in 8 in. between 20 and 26 per cent., 
the former being across and the latter lengthwise. 
Some of these pieces were bent at a blue heat, 
others were bent cold, and others punched with # in. 
holes, the centre hole drifted to 1?in. cold. Two 
pieces, having respectively ultimate tensile strengths 
of 29.0 and 29.5 tons, and corresponding ex- 
tensions in 8in. of 26 and 25 per cent. length- 
wise, were punched and bent cold across the holes. 
Without going further into details we may state 
generally that the conclusions formed by the 
author as a result of these tests are that the material 
‘*in tensile strength, ductility, capacity for weld- 
ing, and power of enduring severe forge and bend- 
ing tests, is perfectly adapted to the requirements 
of shipbuilding.” 

The second table treats of the Bessemer basic 
steel made by the Staffordshire Steel and Ingot 
Iron Company of Bilston. Ten tests made in the 
normal state of the material gave a mean of 28.5 
tons tensile strength with 24.5 elongation in 8 in. ; 
the maximum being 30.5 tons with 22 per cent. 
and the minimum 26.5 tons and 26.5 extension. Ten 
tests were made after annealing with a mean result 
of 27.5 tons tensile strength and 26.5 elongation, 
the maximum being 30.5 tons and 25.5 per cent., 
and the minimum 25.5 tons and 29 per cent. Five 
tests were also made of the steel after being welded, 
the result being that the maximum was 29.5 tons 
tensile strength and 15 per cent. extension, and the 
minimum 23.5 tonsand 4 percent. extension. The 
conclusions arrived at were: ‘‘ In tensile strength, 
ductility, and power of sustaining work in forge 
and bending tests, this material proved itself to be 
fully up to, and indeed beyond, the Admiralty 
standard. ‘ Blue heat’ tests were also made upon 
samples cut from each of the plates tested, and the 
results showed that the basic steel was not generally 
so susceptible to this dangerous heat as the general 
make of Bessemer steel.” 

Corresponding tests for basic Bessemer steel, 
made by the North-Eastern Steel Company, were 
given by the author in another table. The material 
tested represented the quality of sleeper plates, 
&c., then in process of manufacture; and the 
remarks quoted on Tables I. and II. apply here 
also. 

Two of the firms, whose products were experi- 
mented with, used the open-hearth process. The 
Butterley Company was one of these, but at the 
date of the report they had ceased to make basic 
steel. A considerable number of tests were, how- 
ever made, the results being summarised in a table, 
the tensile strength ranging between 23 tons and 
27 tons, and the elongation between 27 and 35 per 
cent. in8in. The material tested was apparently 
purposely kept low in tensile strength, while it 
possessed a high degree of ductility. There was 
evidence, however, Mr. White stated, that the 
Admiralty tests and conditions could be met satis- 
factorily in these works also if the basic process 
were adopted. On the authority of the general 
manager, Mr. Hollis, it is stated that the average 
of 132 tests of about 1100 tons of basic steel made 
at Butterley gave a tensile strength of from 25 tons 
to 26} tons per square inch, with an elongation in 
8in. of 26.7 per cent. lengthwise of the plates, and 
21.7 per cent. crosswise. 

The other firm using the open-hearth process is 
the Brymbo Company. At the time of the selection 
of samples, bars for tinned sheets were being manu- 
factured, the tensile strength being kept low, and the 
ductility being proportionally high. The results 
are given in a Table, from which it appears that in 





the normal state the breaking strain was between 
22.5 tons and 26.5 tons, and the elongation between 
36 and 22 per cent. It is interesting in this Table 
to compare the behaviour of samples from the same 
blow, annealed and unannealed, when subjected to 
tensile tests ; for whereas in some cases annealing 
reduced the tensile strength, in others it increased 
the strength somewhat. In the Tables quoted, of 
tests of basic steel, the same diversity of results 
from annealing are shown. 

The greatest number of tests were made by the 
late Mr. Barnaby, who indeed took the leading part 
in the investigations with the basic Bessemer steel 
made by Messrs. Bolckow, Vaughan, and Co. In 
speaking of these tests the author says: ‘‘ It may 
be said broadly that there prabably never has been 
amore searching preliminary investigation of the 
strength and working qualities of any kind of steel. 
Certainly the experimental inquiry has been as 
thorough as, if not more thorough than, that which 
preceded the adoption of mild steel by the Ad- 
miralty in 1875 ; and it must be stated that, as a 
whole, the results of the investigation have been 
very satisfactory, affording good evidence of the 
trustworthiness of basic steel. The only extension 
which suggests itself as desirable in this series of 
experiments, is in the direction of the tests of 
rivetted work ; and they must be made before basic 
steel can be treated with the confidence justly 
enjoyed by Siemens steel made by the acid pro- 
cess. ” 


The results of the experiments are.given in four 
tables. The first lot of tests were made on samples 
cut from steel such as is used for sleepers. The 
tensile strength and ductility agree very closely with 
the limits laid down in the Admiralty tests for steel 
of shipbuilding quality. In another table valuable 
information is given on the effects of welding, 
annealing, punching, riming, &c., on the tensile 
strength a ductility. The results do not show 
any variation from results that might be antici- 
pated and may be pronounced satisfactory. 

Another Table records the tests on plates made 
specially for the experiments. In the normal state 
the tensile strength ranged between 24 and 30.5 
tons, and the extension of these two samples being 
respectively 31 per cent. and 21.5 per cent., the 
latter being across the fibre. After welding, one 
piece gave 26 tons tensile strength and 9 per 
cent. extension, another 25.5 tons, with 10 per 
cent. extension, whilst the lowest tensile strength 
was 20 tons, with 5 per cent. extension. A very 
interesting part of this Table is that which refers to 
tests made at a blue heat. The following may be 
selected from amongst the rest : At 500 deg. Fahr., 
42.5 tons breaking strain and 19 per cent. elonga- 
tion; at 600deg. Fahr., 34.6 tons, 27 per cent. 
elongation ; at 600deg., 37 tons breaking strain 
and 29 per cent. extension. Under 420 deg. Fahr., 
41 tons and 15 per cent. elongation. Such good 
results are not shown at a temperature ‘‘ under 
420” as at the higher temperatures named. The 
number of experiments, however, are doubtless not 
sufficient for any definite opinion to be formed on 
this point. The material was also subjected to 
forge tests, and found to stand satisfactorily more 
than the usual Admiralty tests for mild steel. 

The following impact tests are also quoted : 

Sample plates, 14 in. by 14 in., laid ona bed of 
railway rails ; asteel shot, 2.2in. in diameter, stand- 
ing on the plate ; a weight of 1 ton let fall fron 
various heights on to shot. 

Height of fall for ton 
weight « ft. 3-5 8-15 15—30 20—30 
Thickness of plate, in. @ 4 Fa 1 

In every case but one the shot penetrated the 
plate without the plate starring. 

The admirable manner in which the material 
stood the tests fully justified the approbation with 
which Mr. White spoke of it. 

In the next Table corresponding tests appear for 
steel of a lower tensile strength, the breaking strdin 
of ten samples averaging 23.56 tons, and the elon- 
gation 27.5 per cent. After annealing the average 
breaking strain of five pieces was 25.3 tons and the 
extension 31.8 per cent. After being kept at a red 
heat for fourteen days the average tensile strength 
of five other pieces was 24.6 tons, and the elonga- 
tion 26.6 per cent. Tested ata blue heat, a break- 
ing strain of 31 tons and 36.5 tons in two samples 
respectively were attained at 440 deg. Fahr. ; with 
corresponding elongations of 19 and 15 percent. ; at 
600 deg. 31.5 tons tensile strength and 32 per cent. 
extension ; and at 550 deg. 37 tons and 25 percent. 
extension, After being welded the breaking strain 
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DOUBLE SCREW HAND AND STEAM STEERING GEAR. 
CONSTRUCTED BY MESSRS. NAPIER BROTHERS, ENGINEERS, GLASGOW. 


was about 25 tons and 15 per cent. elongation. A 
sample forged down cold from a piece of plate 1 in. 
by lin. gave 48 tons tensile strength and 5 per 
cent. extension. 

The next Table gives results from a somewhat 
stronger steel, practically complying, as regards 
ductility and forge tests, with the Admiralty con- 
ditions for steel of shipbuilding quality, but having 
a tensile strength rather above the higher limit 
ordinarily obtained under those conditions. In 
the normal state six tests gave a mean of 31 tons 
tensile strength, and a mean extension of 22.5 per 
cent, After annealing the corresponding means 
were 30.5 tons and 24.5 percent. ; after tempering, 
40 tons and 13.5 per cent. ; and after welding, 
29.5 tons and 11 per cent. Broken at 212 deg. 
Fahr. the tensile strength was 37.6 tons and the ex- 
tension 17 percent. ; at 600 deg. Fahr., 38 tons and 
27‘per cent. Two samples forged down cold from 
a piece of plate lin. by lin. gave 42.5 and 38.5 
tons with extensions 10 per cent. and 4 per cent. 
respectively. 

urther tests were made on steel of still higher 
tensile strength, from 32 to 36 tons per square 
inch, but even here, the author says, the amount 


of ductility and the power of sustaining hard work 
proved extremely satisfactory, and the association 
of these qualities with the higher tensile 4 
and consequent greater stiffness would be of great 
value under some circumstances, especially in very 
lightly built vessels, 





(For Descrintion, see Page 148.) 





In order to complete the information a small 
order for basic steel plates and angles was given to 
the Staffordshire Steel and Iron Company, and 
tests were made in the veering omens by the 


Admiralty resident overseers, ese plates and 
bars were specially manufactured on condition 
that they were to comply with the Admiralty tests 
for shipbuilding quality. This condition was ful- 
filled without difficulty ; and the ductility was con- 
siderably in excess of the amount specified. The 
mean result of 53 tests made with samples taken 
from basic Bessemer plates supplied in execution of 
this order gave the following results : 











il A Corresponding Ex- 

a tension in sin, 
tons. per cent. 

Maximum... at 81.5 24.5 

Minimun ... dik 25.0 26.0 

Mean = = 28.5 23.5 








The following tests of the angles also made by 
the Bessemer process : 











Teno Strengte, | Cozrgponding Ex 
tons per cent, 
Maximum... = $2.0 25.0 
Minimuzn ... Ee 25.5 28.0 
Mean se ‘i, 28.5 26.0 








In sending in his report on the tests which we 
have been dealing with, Mr. Barnaby made the fol- 
lowing remarks: ‘‘ The material (basic steel) very 
readily welds, with ordinary care, and is much less 
susceptible to blue heat than other makes of steel, 
behaving more like iron in this respect... It 
would appear that the strength of the material is 
not affected to the same extent by annealing (as 
other kinds of steel). In fact, there are several 
instances in which the process of annealing has in- 
creased the tensile strength per square inch, and in 
others it has been reduced, but not to the same 
extent as in ordinary Siemens or Bessemer steel. 
I am of opinion that this material is eminently 
suitable for angles, beams, and rivets, as the results 
obtained in all cases are so highly satisfactory so far 
as they have been conducted at the maker’s works. 
In actual practice at the ship or boiler yard, it is 

ible failures may occur with a material which 

not been extensively used for general building 
purposes, as was the case on the first introduction 
of other makes of mild steel ; yet I am of opinion 
that the very mild nature of the material will form 
a safeguard against any such failures.” 

Mr. Barnaby also made suggestions as to what 
should be the limits of tensile strength, &c., of this 
class of material for Admiralty work, what tests 
should be made, and how the material should be 
treated. For these particulars we must refer our 
readers to the paper itself, sufficing here to say that 
further consideration showed these recommen- 
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the greatest help they could have is to be told for 
what it is, or is not, suitable, as ‘in the latter case 
they could try and find a remedy. The speaker 
asked.permission in the first case.to say a few words 
on behalf of the manager of the Glasgow Iron 
Company, who was not able to address the meeting 
personally, That géntleman wished’ to point out. 
in the first place. that all the plates referred to in 
Mr, White’s paper as coming from Wishaw, had been. 
rolled in a sheet-mill.- The blooms could not be 
turned in the rolls as plates are usually rolled). 
because the breadth of the rolls would ‘not allow 
of it. This would account’ for a considerable dif- 
ference that’ might be noticed: in some’ cases in 
the elongation crosswise, and also the surprising 
decrease in tensile strain in annealed pieces, because 
the weakness of the mill often would not permit of 
the piece being finished except in a cold state; An 
exaggerated example of this was shown in one test 
taken from a plate which had been known to leave 
the rolls nearly black. He also wished to point out 
that there might be a considerable difference in 
elongation, depending on the -position in which the 
piece broke. If it gave way near. the centre the 
extension would be greater than if it went near the 
shoulder of the test piece, because in the latter case 
there would be only elongation at one side. An 
illustration of this occurred in one piece, which, 
with 65 per cent. contraction, only gave 17.3 per 
cent. extension, and in the same way 65 per cent, 
contraction and 27 per cent. elongation. The plate 
from which this test was taken was taper rolled 
through faulty position of the rolls, and the piece 
broke at the thinnest part, which was at: the 
shoulder. The speaker suggested, ih view of these 
facts, that the distance from the centre thata break 
took place should in future be recorded. : 
Mr. ‘Gilchrist next went on to make his own 
observations on the papers, taking, Mr. White’s 
contribution first. He would wish to explain why 
he had requested the Admiralty to make the tests 
on which the paper of the Director of Naval Con- 
struction was founded. Several © mishaps : had 
occurred with basic steel, but he had been refused 
permission to inquire into the cause of these 
failures, and he was anxious, therefore, to have some 
reliable and independent testimony on the question. 
He thought the general conclusion, after reference 
to the tables, would be that, whatever, might have 
been the troubles formerly gone through, yet success 
could be achieved when this material received the 
detailed supervision necessary to make, chemically 
and physically, good soft steel. He trusted Mr. 
White would lay before the world the results of his 
next tests, as soon as they were concluded. Mr. 
Gilchrist wished to ask Mr. White and the members 
present if they had any explanation to offer re- 
specting the statement made in the paper, that the 
tensile strength of basic steel is actually increased 
by annealing. He would remark, however, that his 
experience did not bear out the statement. He then 
went on to comment on Mr. Barnaby’s recommenda- 
tions. He concluded, from the remarks made, that 
whilst basic steel is suitable for 27 to 32 tons tensile 
strength, yet that it can with great facility be made 
so soft that it has the virtues of best best iron with- 
out its vices. He would refer to some steel bars of 
23 tons and an elongation of over 30 per cent. 
This he regarded as a material that can stand 
almost any illusage or torture, without being made 
brittle. Mr, White had referred to the further 
information required on the question of the way in 
which the material would stand rivetting. The 
meeting had before it on the table a sample of 
rivetted work which had been carried out, and the 
plate afterwards bent to a very small radius without 
annealing. He thought this would quiet any doubts 
that might be raised on this pcint; an expression 
of opinion with which the meeting was evidently in 
accordance. He agreed with Mr. White in the Pact 
that steel of 27 to 32 tons strength, by whatever pro- 
cessit may be made, requires different treatment from 
iron. The late Mr. Denny was not of this opinion, 
he was aware, but in this respect he differed from 
that authority. Steel of 22 or 23 tons tensile stren 
can be treated as best best iron. Proceeding to dis- 
cuss Mr. Martell’s paper he wished to put on record 
here the fact that these particulars of failures were 
most valuable, and he thought that those who. read 
the paper carefully would see that the cause of so 
many of the mishaps was want of due supervision in 
the work, Taking one instance, that of a bar, one 
end brittle and the other tough; this is clearly due 
to physical and not chemical causes. The same 
might be said in the case of angle irons, one flange 





of which would be different to the other. It was 
practically impossible to make any material chemical 
difference in the two flanges of an angle, at least 
such difference as would materially affect it in work, 
and therefore the only explanation of such differ- 
ences as were shown, was due to physical changes 
brought about by work. With regard to the 
question of output, he might add to Mr. Martell’s 
figures, that the increase shown in 1886 gave 
every promise of being maintained in 1887. He 
found in looking through the data given, that 
even in 1884 basic steel of good quality was 
made although under such disadvantageous circum- 
stances as always must occur when one firm makes 
the ingot and another firm rolls the plates. Refer- 
ring to two of the tests quoted, he would ask 
Mr. Martell if some mistake had not been made. 
Should not the 22-ton piece have 20 per cent. 
elongation and the 32.6-ton the 5 per cent. elonga- 
tion, instead of the opposite case as quoted ? With 
regard to the failures in building that had been 
referred to in the paper, he wished to remark that 
when he heard of them he applied for samples of the 
bad material, but his request was refused. In 
respect to what had been said about the Butterley 
Company relinquishing the basic process, he would 
refer the meeting to the figures quoted in Mr. 
White’s paper, which would be sufficient to answer 
this point. Mr. Martell had spoken of the process 
of the Glasgow Iron Company, making reference 
to the fact that the tensile strength of the steel 
is raised, without diminishing its bending and 
punching qualities, by adding a small amount 
of chrome. The speaker had made a large 
number of experiments, and found, as a result, 
that .05 to .1 per cent. cf chrome allows suf- 
ficient carbon and manganese to be put in the 
metal to give the required hardness, say, 30 tons 
tensile strength, and yet the toughness of the softer 
metal may be retained. These facts bear out the 
opinions formed by Dr. Percy. The speaker en- 
tirely indorsed what had been said about each 
works standing on its own merits. Like all other 
materials, bad as well as good basic steel could be 
made, and the faults of manufacture were too often 
put down to faults inherent to the process. It was 
not the fault of the system if basic steel was sent 
out with two-tenths per cent. of phosphorus, any 
more than it was the fault of the method of manu- 
facture if acid steel was sent out as brittle as glass, 
as it might be, and had been, when badly treated. 
He was sure that if Lloyd’s and the Admiralty tests 
were carried out at the works where the steel was 
made, basic steel can be produced fully as reliable 
as that made by the acid process. In conclusion, he 
hoped that the papers read and the discussion 
would have the effect of keeping in our own country 
money that now went abroad for paying wages to 
workmen; wages that were so sorely needed by 
hundreds of our fellow-countrymen now out of em- 
ployment. 

Mr. Riley spoke next. He agreed with some 
remarks that had fallen from Mr. Gilchrist that 
this would prove an historical occasion, and he 
wished to bear testimony to the candid and fair 
manner in which the subject had been treated by 
both the authors of the papers. In a lecture he 
had given some years ago in connection with an ex- 
hibition in Glasgow, he had made reference to the 
effect on English trade which the introduction of the 
basic process would have in transferring a large part 
of our trade to the Continent, and this forecast 
had been fulfilled, as was shown by the figures then 
before the meeting. It was a question to which the 
steelmakers of the Cleveland district were not suffi- 
ciently alive. He had stated two years before, at 
Glasgow, that if this process was to be carried to 
success, it must be by the open-hearth system, and 
to that he still adhered. The same battle was being 
fought now that had been waged before. The 
Bessemer converter was capable of turning out 
some of the finest specimens of steel, either acid or 
basic, that could be produced in any way. But 
what was the good of this unless it can be done 
regularly and constantly, and as a matter of fact 
the converter process could not be depended upon ? 
This was the crucial point. If the north-east coast 
men were as wise as he gave them credit for being, 
and tried the open-hearth, as they had been ad- 
vised to*do by those who might reasonably claim 
credit for knowing what they were talking about, 
then the trade might be kept in the country ins 
of going abroad. i. 

Mr. John Price, of Jarrow, at the invitation of the 
chairman, rose after Mr. Riley, and said that it would 





be remembered that two or three years ago he took 
up certain views in the discussion of the question 
of steelmaking, and this rendered his position on 
the present occasion one of some difficulty, more 
especially, as the attitude he then assumed was en- 
tirely mistaken at the time. As a shipbuilder he 
then looked at the matter from an economic point of 
view, and the conclusion he came to was that 
success was not to be attained by building steel 
ships. His statements were misrepresented and 
his position was much abused in some quarters. 
He believed that the order for a large vessel went 
beyond his company, the shipowners who placed the 
order considering he was a strong opponent of the 
use of steel in shipbuilding. He would ask ship- 
builders to look on each other not only as com- 
petitors but as friends, and accept his present 
remarks in a friendly spirit. Turning to the papers 
it seemed from their wording as if the authors had 
consulted between themselves and decided what 
each should say. 

Mr. Martell here rose to repudiate, in the most 
emphatic terms, that he and Mr. White had been in 
correspondence at all in the matter, in fact he had 
not the slightest idea what Mr. White intended to 
set forth until the printed copy of that gentleman’s 
paper had been put into his hands. 

Mr. Price continued that if Mr. Martell had not 
interposed he could have explained what he meant. 


-If two able men approached a subject from the 


same point of view it was to be expected that they 
would express the same ideas and arrive at the same 
conclusion. He would draw attention to the very 
guarded language of Mr. White, who said, ‘‘Sum- 
ming up the results of this inquiry into the qualities 
of basic steel, I would record the opinion that there 
is now no reason for doubting the possibility of pro- 
ducing with proper care basic steel suitable for ship 
work.” The meeting would note how carefully 
the approbation was worded. Could they have a 
process, possessing any vitality at all, described with 
a more delicate regard to its future, and that of 
the reputation of the speaker? Turning to Mr. 
Martell’s paper he found that gentleman saying, 
‘*Tt is considered. necessary to draw attention to the 
fact that, although it has been shown by the tests 
quoted that basic steel can, with care and a proper 
selection of pig’—and would any one, the speaker 
asked, dream of selecting anything but pigs for the 
purpose ?—be ‘‘ produced of a uniformly ductile 
quality, it does not follow that the same satisfactory 
steel can be produced for this purpose by the 
highly charged phosphoric ores, such as were found 
in the Cleveland district.” Such expressions of 
opinion from such quarters must make steel manu- 
facturers feel that the basic process rested on a 
foundation if not ‘‘ flimsy,” at any rate ‘‘ delicate.” 
Every one knew that for the present basic steel 
did not possess all the qualities required for a 
shipbuilding material, and its future depended 
upon what yet to be revealed. Lord 
Ravensworth had called on him to speak as 
representing the shipbuilders ; but not only was 
he a shipbuilder, but a steelmaker too. He would 
have been, himself, a basic steelmaker, but on 
going into the matter he had seen what he con- 
sidered substantial reasons for not engaging in the 
production of the material. Mr. Martell had given 
them an account of the failures he had witnessed in 
Germany, but he, the speaker, could cap all that 
Mr. Martell had told them from his own experience 
in this country. In one instance the case was so 
bad that the scantling of the ship had to be very 
much strengthened ; and there were many cases of 
a similar nature. Beams, &c., would not even bear 
being thrown from the shoulders of the workmen 
to the ground. Nevertheless he had the fullest 
faith in the ultimate success of the basic process, 
and he should be sorry that anything he had before 
said should be misinterpreted. He had for some 
time been watching the development of the manu- 
facture with considerable interest and great anxiety. 
As soon as circumstances permitted he was pre- 
pared to start the manufacture of basic steel ; and 
indeed, in Middlesbrough, they had the very 
strongest reason for taking up the process. His 
company owned mines of Cleveland ore, and at 
present they could only find use for one-half the 
product of these mines, and they were compelled 
to import a large quantity of hematite ore from 
Spain. It must be remembered, however, that the 
settlement of this question did not depend wholly 
on either Lloyd’s or the shipbuilders, or both com- 
bined. The owners had after all the casting vote, 
and for this reason those engaged in the production 
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of steel or the building of ships should be above all 
careful how they expressed opinions, for they might 
inculcate ideas that would become set so that no 
amount of after speaking and retraction could 
eradicate them. So great, for instance, was the 
reputation with certain Liverpool owners of Scotch 
steel that he could not get them to accept the other 
material, It was the opinion of many people well 
acquainted with the subject that too often hitherto 
sufficient skill and pains had not been brought to 
bear on the production of basic steel, and this was 
where the trouble lay. He was himself in no sense 
opposed to basic steel, and had the fullest conti- 
dence that it would ultimately succeed. 

Mr. John Rogerson, of Wolsingham, followed, 
and gave some details of tests of basic steel made in 
Staffordshire. Unfortunately, this speaker’s re- 
marks were very imperfectly heard, but we have 
been favoured with a copy of the tests, which we 
append. Many of the samples referred to were 
shown on the table. 


Tension Tests. 
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Bending Tests. 


Samples bent over a radius of 1.5 in. to 90 deg., then bent over a 
radius of }4 in. for 90deg. more. 


Mr. Snelus said that he had made the first basic 
Bessemer steel ever produced, and it was a subject 
of congratulation to him that the material was pass- 
ing through the ordeal of publicity to that success 
which he felt was assured. He agreed with all that 
had been said respecting the pains and attention 
required in manufacture, and it was quite true, as 
Mr. Riley had pointed cut, that unless care was given 
to the manufacture of any material, no matter what 
process was followed, success could not be achieved. 
But it was especially necessary that care should 
be given to the manufacture of basic steel, for in its 
production they had one more element to remove. 
In the acid process carbon and silicon have to be 
eliminated. In the Bessemer converter carbon has 
disappeared when the flame drops, and silicon gene- 
rally goes too. But at times, with a silicious pig, 
there is necessity for the blow to be continued until 
the brown smoke shows. In the open hearth the 
silicon disappears before the carbon, and therefore 
when the tests that are taken show that the carbon 
is gone the metal must be right. The Bessemer 
process, therefore, arrives at the same end as the 
open-hearth process, although by different means, 
and more care is required in the production of the 
former. In the basic process, in which phosphoric 
pig is used, there is, in addition to the carbon and 
silicon, another element to remove. The silicon 
does not give much trouble, as the basic slag lays 
hold of that and carries it off, leaving the carbon 
and phosphorus to be dealt with, The former 
goes easily, and the troublesome element, phos- 
phorus, alone remains. That, however, may also 
be got rid of, but it requires care in working. The 
operator must look to the fracture of his test, and 
in this connection a practical point arises. At the 
present the process is new, and the men are compa- 
ratively unaccustomed to its working. When, 
however, the eye became accustomed by use to 
judge of the appearance of the fracture, so that a 
true estimate could be formed, the troubles of past 
times would disappear, and the predictions of the 
authors of the paper, as to the success of basic steel, 
would be verified. 

Mr. Hutchinson, of Bilston, the manager of the 
Staffordshire Steel Company, said that he had had 
twenty-five years’ experience of steelmaking, first 
in acid Bessemer and then in Siemens-Martin, and 
lately for two and a half years he had been engaged 
in the Bessemer basic process. He would point 





out that the tests referred to by Mr. Rogerson 
had been taken at random from a lot of steel for 
bridge building. Mr. Price and Mr. Snelus had 
hit the mark in stating that success in the manu- 
facture was only to be expected when care was used 
in the manufacture. He had lately started a 





Siemens furnace on basic steel, and however good 
the material might have been that was produced 
from the converter, he found it more satisfactory 
to work with the open-hearth furnace, and he con- 
sidered this the line the manufacture would take. 

Mr. Trewent, the manager for Messrs. Swan and 
Hunter, of Wallsend, said that to his cost he had had 
large experience with basic steel. In the state it 
had been supplied to shipbuilders it was not fit for 
ship construction. Bulb bars had broken when 
thrown to the ground, plates had broken through 
rivet holes, and in planing plates corners had 
broken off. He had annealed some bars and found 
them stand a little better, but still they were not 
reliable, and he would remark that after annealing 
the plates the tensile strength was slightly increased. 
In time no doubt basic steel would become a reliable 
material, but as it had been supplied to him it was 
of such a character that when he had to walk down 
the yard behind the Lloyd’s surveyor he did not 
know which way to look. 

Mr. Snelus rose again in explanation, and said 
that with regard to what Mr. Gilchrist had said 
about the difference in the chemical composition of 
two parts of a plate, such discrepancies were no 
doubt due to the improper manner in which the 
admixture of ferro-manganese, spiegel, or chrome 
was made and not to the presence of phosphorus. 

Mr. Riley asked also to be allowed to explain 
as to the difference between the open hearth and 
converter. In the latter the brown smoke Mr. 
Snelus spoke of showed that the iron was being 
burnt, and thus doing damage. In the open hearth 
the iron is not burnt, and therefore there is no 
damage to correct. 

Mr. William John congratulated the Institution 
on the two valuable papers. About a couple of 
years ago reports went about the country giving 
details of the failures that had been referred to in 
the discussion, and shipowners would not let basic 
steel be used. The failures had been exaggerated ; 
and not only that, but much that was condemned 
as basic steel was not made by the basic process at 
all. In his own yard, that of the Barrow Ship- 
building Company, 500 tons had been condemned 
as basic steel, but he knew the greater part was 
acid Bessemer. Indeed in many cases the steel- 
makers could not identify particular examples, and 
did not know whether they had been produced by 
the acid or basic, and then any fault was put on the 
newer process. 

Mr. Craig, of Stockton, said that, asa shipbuilder, 
he was glad to hear this discussion. Now we heard 
of no mishaps but those to basic steel, but a few 
years ago even Siemens steel at times behaved 
badly. The speaker then gave an instance in which 
a Siemens plate flawed all over when, tapped after 
being wrought in a ship. 

Mr. Gilchrist, in reference to the further remarks 
of Mr. Snelus, said that in the case of an angle one 
side of which was tough and the other brittle, there 
could hardly be sufiicient difference in chentical 
composition to account for the mishap. Although 
there might be a trifling chemical difference, the 
failure must be traced to physical causes. 

Mr. White, in reply, said that the Admiralty re- 
ports referred to would be found in the library of 
the Institution. It should be noted that basic steel 
was not so subject to injury at blue heat, being in 
this respect more like best best iron. Manufac- 
turers of basic steel had asked for a lower tensile 
test for basic steel, but Mr. White had told them 
they were not doing their material justice. With 
regard to what Mr. Price had said, he had had no 
communication with Mr. Martell as to what should 
be put in their papers. He was not prepared to 
say that the Admiralty would always use basic steel, 
but he would use it if the manufacturers would sell 
it to them at a cheaper rate than other steel. His 
regard for the public purse led him to make that 
statement. He would point out in conclusion that 
the range and extent of experiments in basic steel 
had gone far beyond what had been required before 
mild steel had been admitted. The experience with 
mild steel had been ever increasingly satisfactory, 
yet in the past they had had trouble with it. 

Mr. Martell fully indorsed what Mr. White: had 
said. Mr. Gilchrist had questioned the accuracy of 
the relative tensile strength and elongation of two 
samples ; but what had been stated in the paper 
was just what occurred, and the figures showed how 
irregular the material was. The samples and tests 
exhibited seemed to bear out the most sanguine 
hopes of the friends of basic steel. Nothing could 
be more satisfactory, and he for his part was quite 





prepared to accept with all faith the statement that 
they had. not been |taken from material prepared 
expressly for the purpose of testing. 

This concluded, what our readers will, we think, 
acknowledge, was a most important discussion on 
a most important subject. On the whole the views 
on each side of the question were fairly put forward. 
If we could venture to sum up the question in a few 
words it would be to say, that as one swallow does 
not make a summer, neither does one, nor a dozen 
failures of basic steel prove that reflable material 
cannot be made by the process. Bad steel can be, 
and is, produced by all systems at times. It did 
not need the unfortunate experience of Mr. Trewent 
or Mr. Price to prove that worthless basic steel can 
be made. The results quoted by Mr. White, how- 
ever, show that a satisfactory material for shipbuild- 
ing can be secured from Cleveland ore. The wise 
and careful shipbuilder will take care he gets the 
good and not the bad material, whether basic or 
acid. 

At the conclusion of the discussion several of the 
members proceeded to visit the chain and anchor 
test works of the Wear Commissioners ; after which 
an excursion was made to the Roker Pier works, 
where Lord Ravensworth laid a stone. In the 
evening the Mayor of Newcastle, Sir B. C. Browne, 
and the mayoress, held a conversazione at the New- 
castle Exhibition. A distinguished company was 
assembled, and various objects of interest were in- 
spected by the guests, the electric lighting, which 
is effected by the new Parsons lamp, being much 
admired. 

We have carried our report of the basic steel 
papers and the discussion of them to so great a 
length that we must defer our description of the 
subsequent proceedings until next week. The chief 
subjects of interest were the further discussion of 
Mr. Marshall’s paper.and a paper by Mr. Messent 
on the ‘‘ River Tyne.” 





NOTES FROM THE UNITED STATES, 
PHILADELPHIA, July 21. 

Tue brokers representing British importing houses 
in iron and steel have been disappointed in their efforts 
to close several large contracts for material. One 
contract for 25,000 tons of Bessemer pig was placed, 
and the brokers expect to increase it to 50,000 or 
60,000 tons this week. Is is probable that some very 
heavy importing of Bessemer will be done during the 
next two weeks. Supplies are light, and a dozen 
furnaces have turned to making Bessemer within a 
short time. They have not been able to continue in 
— on account of scarcity of foreign ore, through 
the difficulty of obtaining tonnage. Bessemer has 
advanced 50 cents per ton in Western Pennsylvania. 
The coke strike appears to be as far from settlement 
as ever, and the furnacesare still banked up. American 
railmakers have reduced quotations in steel rails to 
37 dols. and 37.50 dols. at mill, in order to prevent 
contracts from going abroad. Summer and autumn 
deliveries are taken at 40 dols. Early winter at 
38.50 dols. to 39 dols. A large amount of new rail- 
road construction work has been announced. ‘The 
reports from 111 railroad companies, representing 
65,000 miles of track, show an increase in earnings for 
the first half of this year of 17 per cent. over the same 
time last year. This fact is calculated to strengthen 
the confidence of investors in railway bonds, and will, 
no doubt, stimulate the construction on several roads 
on which work has been permitted to lag. Quitea 
number of new railroad projects are now before the 
investing public. Traffic is heavy, and the railroad 
managers are practically in control of rates. A heavy 
demand for railway material of all kinds is hardening 
prices. Locomotive builders are securing orders un- 
solicited. Within a week 50 large freight engines 
have been ordered in the works in Pennsylvania and, 
New Jersey. Two new locomotive works are pro- 
jected in the West. The iron and steel mills will run 
full time throughout the year, and the heaviest output 
will be no more than suflicient to meet the demands. 
A stimulus has been given to lake and river craft con- 
struction, Boiler plate and all kinds of material 
entering into boat construction have advanced in 

rice. -Merchant bar iron averages 2 cents per pound. 

ridge iron from 2} to 3} cents. Forge iron 17.50.dols, 
to 18 dols. per ton. The nailmakers are still talkin 
of a combination by which the productive capacity o 
14,000,000 kegs per year can be controlled to supply 
an 8,000,000 keg demand at remunerative prices. ‘I'he 
bridge builders have a very large amount of work on 
hand, There is an abundance of money for all re- 
quirements, As compared to last year, about 15 per 
cent, more, business is being done in all directions, 
There is a confidence in all commercial and manu- 
facturing channels that prices will be firm to the close 





of the season... Merchants and manufacturers, are 
booking a large amount of business, Sane ty 














146 


ENGINEERING. [Auc. 5, 1887. 








KOWLOON DOCK: THE HONG-KONG AND WHAMPOA 


COMPANY. 
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As the vast and inéreasing extent of British com- 
merce in the Far East requires the presence of a 
number of war vessels for its protection, it is most de- 
sirable that provision should be made whereby dock- 
ing and repairing can be done or the spot. Witha 
view to this result, about three or four years ago the 
Admiralty entered into negotiations with the Hong- 
Kong and Whampoa Dock Company, Limited, for the 
construction of a dock at their works at Kowloon, that 
would take in the largest ironclad afloat. This dock, 
is illustrated by two perspective views in our issue of 
July 22, and by the engravings on the present and oppo- 
site pages. Thedimensions of the dock are as follows : 
Lengthon blocks, 500 ft. ; breadth atentrance—top86ft., 
bottom 70 ft. The dock is built of granite, the bottom 
being laid on a bed of concrete 6 ft. deep, and the 
sides also have a strong backing of concrete. A stair- 
way, of easy descent, gives access to the bottom of the 
dock. Over the sill at high water ordinary spring 
tides, there will be a depth of water of 20 Ht. The 
pumping machinery will consist of two centrifugal 
pumps, 5 ft. disc and 36 in. suction pipe, each capable 
of throwing 20,000 gallons per minute. They will be 
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driven by separate engines of the inverted cylinder | heel ; between the second and third decks is what is 
type, cylinder 22 in. in diameter and 18 in. stroke, and | called the tidal chamber. The water is allowed free 
so arranged that each engine can work either pump. ‘access to the whole of this compartment with the ex- 
The drainage will be removed by a Worthington com- | ception of two water-tight trunks for the ladders. Be- 

und steam pump, having two high-pressure cy- tween the third and fourth decks another tank is 
a: each 12 in, in diameter, and two ow-pressure | formed in the centre of the caisson by two water-tight 
cylinders 184in. in diameter, and twodouble-acting brass | bulkheads, This tank contains sixty tons of water 
water plungers, each 14 in, in diameter, and all of 10in. when filled. The caisson has no pumps fitted, as it is 
stroke, This pump will be capable of throwing 1100 gal- | intended to raise and lower it by the use of the upper 
lons per minute. “The dock will be flooded by two pipes | and lower tanks, the former being filled by a flexible 
4 ft. 6in. in diameter, carried through the masonry on hose, from a hydrant on the dock side in connection 
each side of caisson, strong sluice valves being placed with the drain pump. The floating draught of the 
about midway between the inlet and outlet ends of the caisson will be 20ft., reckoning from the top of sill 
pipes. The caisson is of the ship-sha) ttern, built line ;. this leaves the second or tidal deck 2 ft. above 
entirely of iron and extra strong ; itis divided vertically the water-line.. To sink the caisson in place, the lower 
into four compartments by four water-tight decks. tank valves are opened and the tank filled. Ag this tank 
Under the first or lower deck the permanent ballast is contains 150 tons, it will be seen on reference to the 
placed ; between the first and second decks a water-tight displacement scale (Fig. 6) that the tidal deck will now 
tank is formed in the centre of the caisson by two water- be 3 ft. under water; therefore the valves of the tidal 
tight bulkheads, leaving an air chamber at each end; chamber being opened, the water will flow in and the 
the tank has also a longitudinal bulkhead in the centre, caissongradually sink until she reaches her bearing, when 





but this is not water-tight, as it only serves as a break the water in the tidal chamber will reach the level of the 
to the wash of the water, should the caisson take a water outside-and inside the dock. The valves of the 
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lower tank on each side of the caisson are now 
closed, also those of the tidal chamber on the side next 
the dock, and the pumping out of the dock is com- 
menced, During the process the drain pump, as has 
already been stated, fills the upper tank (capacity 
sixty tons). The ship being ready to undock, the 
valves of the lower tank on the side next the dock are 
opened and the tank emptied, the valves again closed. 
The water is now let into the dock, and rises to the 
level of that outside ; and, as the valves of the tidal 
chamber on the side next the sea, have always been 
open, the water in this compartment will! be level also. 
All the tidal deck valves are now opened, also the 
valves of the upper tank, allowing the water to flow 
into the tidal chamber. This will force its way out 
through the tidal deck valves, and the caisson will 
gradually rise until she comes once more to her float- 
ing draught, viz., 20 ft. This will be better under- 
stood, perhaps, by referring to the displacement scale ; 
it will be seen that from the floating draught to the 
tidal deck the displacement is sixty tons. This weight 
is in the vest tank ; consequently, no matter what 
the state of the tide is on the tidal deck, the caisson 
will be ina state of equilibrium when the water in the 
dock is level with that outside, which is proved by the 
fact that in the tidal chamber weight and displacement 
are, practicably x ype neutralised. herefore, 
when the upper tank is empty, the caisson has a lifting 
power of sixty tons, which is only exhausted when 
she reaches her floating draught of 20 ft. 

Some idea of the vast extent of the Hong-Kong and 
Whampoa Dock Company’s works may be ween eer 
from the fact that they have five docks and one patent 
slip, all in working order. Their dimensions are as 
follows : Cosmopolitan Dock—length on blocks 465 ft., 
width of entrance 85 ft., depth of water over sill 20 ft. 
Hope Dock—length on blocks 433ft., width of en- 
trance 84 ft., depth of water over sill 24ft, Lamont 
Dock—length on blocks 340ft., width of entrance 
64 ft., depth of water over sill 16ft. No. 1 Kowloon 
—length on blocks 340 ft., width of entrance 74 ft., 
depth of water over sill 18 ft. No. 2 Kowloon— 
Length on blocks 245 ft., width of entrance 49 ft. 3 in., 
depth of water over sill 13 ft. Patent slip—length of 
carriage 250 ft., width 60 ft., capacity equal to a vessel 
of 1200 tons. There are three pairs of sheer legs, 80 ft. 
high, to lift twenty, thirty, and forty tons respec- 
tively, while there is, in course of construction, at the 
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with tidal deck valves open. 


















Fig. 6. 
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new dock, another powerful pair, 90ft. high, and 
capable of lifting seventy tons. Besides the docks and 
appliances above mentioned, there are large engine and 
boiler shops, sawmills, joiners’ shops, foundries, 
smithies, forges, &c., at both the Kowloon and Cosmo- 
litan establishments ; indeed, no greater proof could 
e given of the admirable facilities possessed by the 
company for effecting with despatch all classes of ex- 
tensive and difficult repairs in times of emergency, than 
the case of the s.s. Glenfruin, which was sunk in this 
harbour (Hong-Kong) by the Dutch steamer Camorta, 
in October, 1885, or the still more recent instance of 
the French mail steamer Saghalien, that was run 
into while at anchor by the Pacific mail steamer City 
of Peking. The raising of the Glenfruin and the re- 
airs in both cases would be hard to beat by the best 
rms at home, either for despatch, quality of material, 
or class of workmanship. 

But it is not in repairs only that this company have 
made their mark. ithin the last four or five years 
shipbuilding has been developing with rapid strides. 
Previous to that, the new work turned out by them 
was principally steam launches, but now their ship- 
building list, which has reached the handsome total of 
143, includes a number of wood, composite, and iron 
vessels, built for the south coast of China. Two 
Chinese gunboats and three iron gunboats for the 
Manila Government, have been constructed, and all 
have fulfilled the requirements of their several speci- 
fications and given complete satisfaction. As a sub- 
stantial proof of their progress in this particular 
branch, we may mention that the Dock Company are 
just finishing a handsome steel cruiser, built to the 
order of the Manila Government. Her dimensions 
are as follows: Length between perpendiculars 175 ft., 
breadth (extreme) 23 ft. 6in., depth (measured) 
14ft. 3in. She is fitted with two pairs of compound 
surface-condensing engines, cylinders 15in. and.30 in. 
in diameter respectively, with a stroke of 18in. 
Steam will be supplied by two steel tubular boilers, 
9ft. Gin. in length and 8ft. 9in. in diameter, and 
having three furnaces in each, the working pressure 
being 1251b. per square inch. The guaranteed oe 
was 124 knots, but at an unofficial trial a speed of 
14 knots was obtained, and this with only 98 lb. 
pressure, 

At present the Dock Company have also in hand 
three steel steamers for the ‘‘ Services de Correspon- 








dances Fluviales au Tonkin,” of the following dimen- 


sions : Length between perpendiculars 116 ft., breadth 
(extreme) 24 ft., depth (measured) 8ft. These vessels 
are to be fitted with twin screws, and will draw 
only 5 ft. 6in. when loaded. 

rom the few iculars given above it will be seen 
that the Hong-Kong and Whampoa Dock Company, 
Limited, is a striking example of British energy and 
enterprise abroad. Its present flourishing. condition, 
however, wasnot arrived at without having to meet many 
formidable obstacles, all of which, as would appear from 
the foregoing description, have been successfully over- 
come, This gratifying result is in no small measure 
due to the judicious management, business capa- 
bilities, and excellent judgment of the energetic secre- 
tary and manager, Mr. David Gillies. Previous to 
his advent the shares of this company were very low 
in the stock market, but now they are in great de- 
mand, and stand second to none in the East as a safe 
and profitable investment. 





AMERICAN MACHINE TOOLS. 

WE give this week two engravings illustrating recent 
American practice in machine tools, both specimens 
having been constructed by Messrs. Bement, Miles, 
and Co., of Philadelphia (see page 150.) 

The first is a cylinder shaping machine designed for 
planing the valve and steam chest seats of locomotive 
cylinders more quickly and conveniently, and with 
much less expenditure of power, than can be done on 
an ordinary planing machine. The cutter bar has a 
stroke of 42 in., and makes its backward movement 
very quickly, receiving motion through a driving gear 
not unlike that of a planing machine. 

Upon a horizontal cross-slide forming part of the 
frame, at a suitable distance below the tool, slides a 
saddle about 44 ft. square. It has a feed motion, as 
well as a quick traverse by power, in both directions. 
Upon it is fitted a circular table on which the cylinder 
is secured in suitable centering fixtures. The table can 
be‘rotated by a pinion and gearing arranged for the 
purpose, and has three locking positions 90 deg. apart, 
in one of which the axis of the cylinder lies parallel 
with the cutting bar. The raised valve seat and the 
joint surrounding it can thus be planed quickly and 
accurately. The ports can also be so far planed that 
but little chipping is required to finish them. 

Our second engraving illustrates a multiple plate- 
drilling machine, intended to drill rivet, or stay bolt 
holes, &c., in plates or bars. The drill spindles, four 
in number, are counterbalanced and adjustable for 
any distance apart, not less than 74 in.; they are 
raised simultaneously, when at work, by a quick-acting 
hand motion, but each is independently adjustable in 
height, so that bits of unequal lengths may be used. 
The whole four spindles are carried on a saddle, which 
slides on acrossbar and can be traversed along it by a 
rack and pinion. 

The crossbar is sufficiently long to admit of plates 
8 ft. wide passing between the standards. The 
table can be moved backwards or forward on its sup- 
ports by means of a pair of pinions connected together 
and gearing in racks at each end of the machine. The 
arrangement illustrated is the standard of the firm, 
but sfiatetlons in the design are made to suit special 
requirements. 








THE DENNIS STRAIGHT FULLWAY 
VALVE. 
Tue Dennis straight fullway valve has two valves 
and two seats, as shown by the annexed illustrations. 
In closing, the two valves descend easily between 
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the seats until a projection on each catches inst 
a tooth on the casing. The valves are then obliged 
to rotate as they descend, and at the same time 
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to move apart, owing to their being connected to 
the central casting by screws. The effect of this is 
that they come up against their seats with a rubbing 
motion, and are held so firmly against them that the 

land may be packed while the full pressure is on. 

arge quantities of these valves are in use, and are 
spoken of with great commendation, They are made 
by Mr. A. G. Mumford, Culver-street Iron Works, 
Colchester. 





DOUBLE SCREW STEERING GEAR. 

‘We have more than once illustrated double-screw 
steering gears, but hitherto those we have shown have 
been actuated solely by hand. We now publish the 
engravings of one which can be driven either by hand 
or steam, as desired. The hand arrangement does not 
greatly differ from that with which we are all 
acquainted. On the rudder-post there is a double- 
armed tiller, which is connected by rods with a pair of 
nuts on two screws. These screws are made to reyolve 
in opposite directions whenever the steering wheel is 
turned, and when they rotate they carry one nut 
forward and the other aft, setting over the helm either 
to port or starboard. In the steering gear illustrated 
in perspective on page 142, and in detail on page 143, 
each screw carries a wormwheel gearing into @ worm on 
the crankshaft of a small pair of engines. The worm- 
wheels are of opposite hands, so that when the engine 
runs the screws rotate in opposite directions. The 
gear is manceuvred in the usual way. A small hand- 
wheel stands in front of the main wheel, and is keyed 
to a spindle which runs through the centre of the steer- 
ing shaft.’ Upon this spindle is a thread working in 
a nut, also capable of rotation. The end of the spindle 
is connected to the spindle of a valve, which when 
moved in one direction admits steam to drive the 
engines forward, and when moved in the other direction 
to drivethem backward. When the wheel is turned the 
spindle screws itself through the nut moving the valve ; 
immediately the engine starts, a spurwheel on one of 
the screws rotates the nut, drawing the valve back 
again, the arrangement being a simple form of the 
well-known hunting screw. By means of a pair of 
clutches the screws can be thrown out of gear with the 
wormwheels and into gear with a pinion on the steer- 
ing wheel shaft. 

‘The makers are Messrs. Napier Brothers, of Windlass 
Engine Works, Glasgow. 








FIRELESS MINING LOCOMOTIVE. 

Our illustration on page 155 represents a small loco- 
motive of the Honigmann type, to which we have on 
several occasions referred and which is no doubt 
familiar to our readers. ‘This locomotive was designed 
by Mr, R. Riedel and constructed by the Hallesche 
Maschinen - Fabrik, Halle, for the Wilhelm Adolf 
lignite mines at Lebendorf, where in a working of very 
smal! dimensions it draws twelve coal trucks weighing 
1500 lb. each, at the rate of about 7 miles an hour. 
The total height of the engine is only 4 ft. 6 in., the 
width over all 3 ft. 74 in., while the length, including 
a seat for the driver in a somewhat cramped position, 
isonly 11 ft, 5% in, The four wheels, 153 in. in dia- 
meter, are coupled, The wheel gauge is 18} in., and 
the cylinders have 5} in. diameter and 7{ in stroke. 
The above figures will show how economical the 
designer was obliged to be when proportioning his 
locomotive, in consequence of the very limited space at 
his disposal. The dimensions of the tunnel in which 
the locomotive works are 4 ft. 8} in. in height, and 
4 ft. 24 in. width, leaving but about 2 in. between top 
of engine and roof of tunnel. 

As we mentioned above, the boiler of the loco- 
motive is constructed on the Honigmann principle, 
in which the exhaust steam is condensed by a con- 
centrated soda solution, and the heat thus obtained is 
re-used for the evaporation of water. The cycle starts 
with a high temperature of both water and soda solu- 
tion, and after the latter has been so far diluted by 
the condensed water as not to be able to evaporate any 
more water, the concentration of the lye is effected by 
steam passed in the water space of the locomotive 
boiler from a stationary boiler on the works, in which 
a pressure of 175 lb, is maintained. With this arrange- 
ment no other machinery or boilers are necessary in 
the mine, and the inconvenient op2ration hitherto re- 
quired of emptying and refilling the boiler of soda lye 
has also been abolished. 

In the case of this particular mine, a considerable 
saving has been effected in consequenze of the use of 
steam power in place of manual power, but it would 
have been impossible by any other method save the 
Honigmann soda boiler, which emits neither steam nor 
smoke, and it is to be hoped that this system will be 
more widely introduced into mines, where its applica- 
tion is particularly desirable. 





SweorsH-Norwectan Rariway.—A_ telegram from 
Lulea states that rails have now been laid for a di-tance 
of 100 kilometres, that the work is progressing favourably, 
and that the number of hands at present employed ex- 
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BRIDGING THE FIRTH OF FORTH.* 
By B. Baxgr, M. Inst. C.E. 
(Continued from page 116.) 

Pirrs. 


Havine referred thus briefly to the general principle 
of the Forth Bridge, I will now describe more particularly 
the details of the structure, commencing with the piers. 

There are three main piers, known respectively as the 
Fife pier, the Inch Garvie pier, and the Queensferry pier, 
and upon each of these there are built huge cantilevers 
stretching both ways, The Fife pier stands between 
high and low-water mark, and is separated by a span 
of 1700 ft. from the Inch Garvie pier, which is partly 
founded upon a rocky island in mid-stream. Another 
span of 1700 ft. carries the bridge to the Queensferry pier 
which is at the edge of the deep channel. The total 
length of the viaduct is about 14 miles, and _ this includes 
two spans of 1700 ft., two of 675 ft., being the shoreward 
ends of the cantilevers, and fifteen of 168 ft. Including 
piers there is thus almost exactly one mile covered by the 
great cantilever spans and another half-mile of viaduct 
approach. The clear headway under the centre of the 
bridge is 152 ft. at high water, and the highest point of 
the bridge is 360 ft. above the same datum. 

Each of the main ‘aged includes four columns of 
masonry founded on the reck or boulder clay. Above 
low water the cylindrical piers are of the strongest flat 
bedded ‘Arbroath stone set in cement and faced with 
Aberdeen granite. The height of these monoliths is 
36 ft. and the diameter 55 ft. at bottom and 49 ft. at top, 
and they each contain 48 steel bolts 24 in. in diameter 
and 24 ft. long to hold down the superstructure. 

Below low water the piers differ somewhat in character, 
according to the local conditions, On the Fife side one 
of the piers was built with the aid of a half-tide dam and 
the other with full-tide dam. The rock was blasted into 
steps, diamond drills and other rock drills being used. 
Even this comparatively simple work was not executed 
without considerable trouble, as the sloping rock bottom 
was covered witha closely compacted mass of boulders 
and rubbish, through which the water flowed into the 
dam in almost unmanageable quantity. After many 
months’ work the water was sufliciently excluded by the 
use of cement bags and liquid grout poured in by divers 
under water and other expedients, and the concrete 
foundation and masonry were proceeded with. 

At Inch Garvie the two northernmost piers were 
founded like the preceding, but the two others presented 
greater difficulties, owing to the depth of water, and had 
to be dealt with in a different way. Several designs were 
prepared for these foundations, but it was finally decided, 
and as experience proved, wisely, to put them in by whatis 
known as the pneumatic or compressed air process. The 
conditions of the problem were a sloping, very irregular, 
and fissured rock bottom, in an exposed seaway, and with 
a depth at rab water of 72 ft. Anything of the nature 
of a water-tight cofferdam, such as was used at the shallow 
piers, was out of question, and the plan adopted was as 
follows: 

Two wrought-iron caissons, which might be likened to 
large tubs or buckets, 70 ft. in diameter and 50 ft. to 60 ft. 
high, were built on launching ways on the sloping southern 
foreshore of the Forth. The bottom of each caieson was 
set up 7 ft. above the cutting edge, and so constituted a 
chamber 70 ft. in diameter and 7 ft. high, capable of 
being filled at the proper time with compressed air to 
enable men to work as in a diving-bell below the water 
of the Forth. The caisson, weighing about 470 tons, 
was launched and then taken to a berth alongside the 
Queensferry jetty, where a certain amount of concrete, 
brickwork, and staging was added, bringing the weight 
up to 2640 tons. At Inch Garvie a very strong and costl 
iron staging had previously been erected, alongside which 
the caisson was finally moored in correct position for sink- 
ing. Whilst the work described was proceeding, divers 
and labourers were sengee in making a level bed for the 
caisson to siton. The 16 ft. slope in the rock bottom was 
levelled up by bags filled with sand or concrete, As soon 
as the weight of caisson and filling reached 3270 tons the 
caisson rested on the sand bags and floated no more. The 
high ledge of rock upon which the northern edge of 
the caisson rested was blasted away, holes being driven, 
by rock drills and otherwise, under the cutting edge, and 
about 6in. beyond for the charges. After the men had 

ained a little experience in this work no difficulty was 
ound in undercutting the hard whinstone rock to allow 
the edge of the caisson to sink, and, of course, there was 
still less difficulty in removing the sand bags temporarily 
used to form a level bed. The interior rock was excavated 
as easily-as on dry land, the whole of the 70ft. in dia- 
meter by 7 ft. high chamber being thoroughly lighted by 
electricity. Access was obtained through a vertical tube 
with an air lock at the top, and many visitors ventured to 
pass through this lock into the lighted chamber below, 
where the pressure at times was as high as 35lb. per 
square inch. Probably the most astonished visitors were 
some salmon, who, attracted by the commotion in the 
water caused by the escape of compressed air under the 
edge of the caisson, found themselves in the electric- 
lighted chamber. When in the chamber the only notice 
of this escape of large volumes of air was the sudden pre- 
valence of a dense fog, but outside a huge wave of aérated 
water would rise above the level of the sea, and a general 
effect prevail of something terrible going on below. No 
doubt the salmon thought they had come to a cascade 
turned upside down, and following their instinct of head- 
ing up it met their fate. 

Another astonished visitor was a gentleman who tcok a 
flat-sided spirit flask with him into the caisson and 
emptied it when down below, Of course the bottle was 


* Lecture delivered at the Royal Institution. 








filled with compressed air, which exploded when passing 
through the air lock:into thenormal atmospheric pressure, 
the pressure in the bottle being 33 1b. per square inch. The 
Garvie piers, notwithstanding the novelties involved in 
sinking through whinstone rock, at a depth of 72 ft. below 
the waves of the Forth, were completed without mis- 
adventure, in less than the contract time. The first of 
the deep Garvie caissons was launched on March 30, 1885, 
and both piers were finished to sea level or above by the 


end of the year, 
(Zo be continued.) 





NOTES FROM THE SOUTH-WEST. 

New Works on the Taff Vale Railway.—In the course of the 
half-year ending June 30, the Taff Vale Railway Company 
expended 23,027/. in the improvement of lines opened for 
traffic. Of this expenditure 39411. was for additional 
accommodation at Cardiff station ; 1190/. for additional 
accommodation at Penarth junction ; 1854/. for a fourth line 
of rails on a line from Cardiff to Pontypridd ; 2965/. for a 
new ongine shed at Penarth dock ; 1186/. for a hydraulic 
engine and works at Penarth harbour; 8681/. for an iron 
ore stage at Penarth harbour, &c. A further expenditure 
of 30,6797, was made upon lines during the half-year on 
lines in course of construction, while 86971, was expended 
for working stock, the item including fifty covered goods 
wagons. 


Cardiff.—In the steam coal trade prices have shown a 
downward tendency, although no material change has 
occurred at present. Small steam coal has shown weak- 
ness and house coal has been dull. The iron works of the 
district continue to be fairly well employed ; prices in the 
iron trade have experienced scarcely any change. 


Pontypridd.—Mr. P. Jones, overman at Penrhiceiber 
Colliery, who recently obtained a certificate of proficiency 
at the Bristol examination, has accepted the management 
of the Albion Colliery, near Pontypridd. Mr. Jones will 
enter upon his duties in December. 


Midland Railway.—Some excitement has been occa- 
sioned among the men in the locomotive department of the 
Midland Railway in consequence of a notice issued 
recently by the directors stating that for the future that 
part of an agreement effected in 1867, by which engine 
drivers and firemen not called on duty, in consequence of 
their trains peing unexpectedly stopped, have been paid 
as if on duty for six days, shail be cancelled. The 
directors, through Mr. J. Williams, the secretary to the 
company, observe: ‘* The directors have carefully com- 
pared the position of Midland enginemen and firemen 
with that of enginemen and firemen on other large 
English railways, and find that both as regards rates of 
pay and condition of service, Midland servants possess 
advantages which it might, strictly speaking, be difficult 
for the directors to justify to the shareholders, In these, 
however, except in the under-mentioned particulars and a 
few minor details, the directors do not contemplate 
any alterations. They find it necessary, however, to 
change the basis of payment for time off duty. The 
system of pa ment for six days per week when men 
are not cal on duty has been shown by experience 
to work badly, as it sometimes. tends to give engine- 
men and firemen an interest in shirking work, thus 
interfering with the efficiency of the service and leading 
to an unfair distribution of Jabour. The directors have 
therefore caused new regulations and conditions of service 
for enginemen and firemen to come into operation on the 
5th of August, 1887.” It may interest the public to know 
how, under the new rules, the men are to be paid: 
‘* Engine drivers, first six months, 5s. 6d. per day; second 
six months, 6s. 6d. per day; next four years, 7s.; full 
pay, 7s. 6d. per day. Firemen, first twelve months, 
3s. 6d. per day ; afterwards, 4s.; when passed, 4s. 6d. 


Weiring the Taff.—A notified project is about to be sub- 
mitted to the Marquis of Bute for placing a weir across 
the Taff some 200 yards to the south of the present bridge 
on the Penarth road. The scheme may involve a modifi- 
cation of a corporation plan for constructing a new road 
from the docks to Canton and Grargetown. It is pro- 
posed to form a company to raise the capital required for 
placing the weir across the Taff. In a sanitary point of 
view the construction of the weir is becoming a necessity. 
For the last month the occupiers of houses in Coldstream- 
terrace and on the river side have been frequently com- 

lied to close their doors and windows when the tide has 

n out, owing to the stench which arises from the river. 
By the construction of the weir a quantity of land to the 
south of the Great Western Railway would become avail- 
able for building purposes. 


Newport.—It is expected that new dry dcck and slipway 
works on the east bank of the river will be opened in the 
course of a few months, 


Portsmouth Dockyard.—It appears that sixty-nine fitters 
and other hired men received notices of discharge on 
Saturday. A similar number of joiners and labourers 
will receive notice this week. No sbipwrights have yet 
been warned, as the Melpomene is being laid down in 
addition to the Nymphe sloop. On the completion of the 
Trafalgar, however, in September, a large discharge is 
expected in this trade. 


The New Roath Dock.—It is proposed to open the new 
Roath Dock at Cardiff on the 24th inst. The ceremony 
will be performed by Lord Bute’s eldest son, the Earl of 
Dumfries, and later in the day the Marchioness of Bute 
will cut the first sod of a proposed public park at Roath, 
the land for which was recently presented by Lord Bute. 
The een te the dock will be celebrated by a banquet 
at the drill-hall, and it is said to be the intention of the 
Marquis of Bute to entertain something like 1000 persons 
upon the occasion, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market,—The warrant market opened 
flat last Thursday, and prices fell 1d. per ton under those 
of Wednesday’s close, but they recovered again. Scotch 
and Cleveland iron showed no change at the close, but 
hematite warrants were 1d. per ton down. The settle- 
ment prices at the close were: Scotch warrants, 41s. 104d. ; 
Cleveland, 34s.; and hematite iron, 43s. 9d. per ton. 
Friday’s market was stronger and prices recovered, the 
close being Scotch 24d. per ton dearer, Cleveland 1d., and 
hematite Sd. per ton higher. Owing to the occurrence of 
Bank Holiday, Monday was a blank day in the Glasgow 
“iron ring.” The market opened firm yesterday, and 
although the close was 14d. per ton under the best price 
reached during the day, it was still 1d over last week’s 
close. In: the’ forenoon the top price reached by Scotch 
warrants was 42s, 2d. cash, and in the afternoon ess 
was done at 42s. 2}d., from which there was a decline. 
No business was reported either in Cleveland or hematite 
at either meeting of the ‘‘ ring.” At the close in the 
afternoon the settlement prices were: Scotch warrants, 
42s. 14d. per ton ; Cleveland, 34s. ;. hematite, 44s. The. 
market was again firm to-day. Scotch iron realised up, 
42s. 2d. cash in the forenoon, and up to. 42s, | 
in the afternoon, at which there were sellers at : 
Cleveland advanced in the afternoon to 34s, I}d, 
ton, and hematite to 44s, 14d. per ton cash, Phe 
past week has not brought about any marked change 
in the condition of the pig iron trade, quietness being 
still the rule. There is, however, a better demand for 
speeial brands for the United States ; and Canada, which 
since the alteration in the tariff, has bought very spar- 
ingly, has placed a few orders during the past week. 
There is reported to be a little more inquiry from the 
Continent, but generally speaking the home demand, as 
well as that from the Continent, remairs quiet. The 
number of blast furnaces in actual operation is still 82, 
as compared with 85 a yearago. Four have lately been 
changed at Gartsherrie Iron Works from the making of 
ordinary iron to the making of hematite iron. Last week’s 
shipments from all Scotch ports amounted to 7510 tons, as 
against 7747 tons in the preceding week, and 8932 tons in 
the corresponding week of last year. They included 1570 
tons for the United States, 565 tons for Canada, 625 tons 
for Australia, &c., 200 tons for Holland, 360 tons for 
Italy, 1220 tons for Russia, 484 tons for China and Japan, 
smaller quantities for other countries, and tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
908,343 tons, as compared with 904,038 tons yesterday 
week, thus showing an increase for the week of 4305 tons. 


Clyde Shipbuilding Trade.—The output of new shipping 
on the Clyde during the past see was the smallest 
recorded for any month since the great depression 
of 1879. It is somewhat remarkable that in July 
of that year, when the Clyde shipbuilding trade 
was at its lowest ebb, there were only fifteen vessels 
launched of a total of 8700 tons, while for the past 
month the output was exactly the same as to the 
number of vessels, the total being 8760 tons, or only 60 
tons more. Over the past seven months of the present 
year the output is 1769 tons below even that for the same 
eriod of 1879. As contrasted with the output in July of 
ast year, the launches during last month show a decline 
to the extent of 9049 tons; but the seven months ’of this 
year show an increase of 106 tons over those of the same 
period in 1886. Again, the shipping launched during the 
past seven months shows a decrease of 124,399 tons when 
compared with the output in the same period of 1883, 
which was the best year in the annals of the Clyde ship- 
building trade. Of the vessels launched last month, 
Messrs. Alexander Stephen and Sons built fully one-half, 
ro far as tonnage is concerned. They built the Wardha, 
4000 tons, for the British India Steam Navigation Com- 
pany. and the Elettrico, 1250 tons, for an Italian firm. 
essrs. Napier, Shanks, and Bell built and shipped in 
ieces, four barges of 500 tons each for the Indian Railway 
xtensions, 


More Shipbuilding Orders for the Clyde.—The London 
and Glasgow Shipbuilding nny imited, have just 
concluded a contract with the Nippai Tneen Kaisha, of 
Japan, for two large steel screw steamers, each 225 ft. 
long and 2500 tons gross. These vessels are intended for 
the Some mail and passenger trade, and are to be 
finished and handed over to their owners in nine months 
from date of contract. Messrs. A. and J. Inglis have 
also been successful in obtaining an order from the New 
Zealand Shipping Company for a new steamer of 2500 
tons, and engines of 2000 horse-power. Messrs. Rankin 
and Blackmore, Greenock, have recently contracted to 
supply to the Clyde Shipping Company a powerful tu 
steamer, a duplicate to the large tugs Flying Serpent ‘an 
Flying Dragon, formerly supplied to the company by the 
same firm. Messrs. Ro! uncan and Co., Port-Glas- 
gow, will build the hull, and Messrs. Rankin and Black- 
more will fit the vessel with Rankin’s patent disconnect- 
ing twin-screw engines, which have proved remarkably 
successful in other vessels. This new work has come at 
& most opportune moment, as there are many work- 
men in great straits owing to the long-continued depres- 
sion. 


Dumfries Water Sur .—At a meeting of the Dumfries 
Water Commissioners held yesterday, a report was sub- 
mitted from Mr. James Wilson, water engineer, Greenock, 
recommending that a new water supply be obtained from 
the Glen Burn and Old Water Streams, constructing for 
that purpose a reservoir at Cornlea and an intake dam 
lower down to intercept the Glen Burn. Under the pro- 
posed scheme the water would be carried in pipes to the 


present filter beds at Lochrutton, but the loch itself (the 





water from which has been very impure in hot seasons) 
will be abandoned. The estimated cost of the’ scheme is 
32,000/., exclusive of the expense of obtaining the Act of 
Parliament which will be necessary. .The Water Com- 
missioners resolved to visit the proposed collecting grounds 
and site of the proposed works before coming to a decision 
on the subject. 


Scarce Supply of Water at Hawick.—Last night, at a 
erap of the Hawick Town Council, it was reported 
that, a - the water supply of the town was equal to 
60 gals. per head per day, so much was required to flush 
the sewers that there was a scarcity, and on the recom- 
mendation of Provost Watson, it was agreed that the 
burgh surveyor should be requested to report as to the 
hest means of increasing the supply. The provost 
that an additional reason for some steps to be taken, 
was the rapid increase of the population, which was 
now set down at 21,500, being an increase of upwards of 
6000 in the past seven years. 


Extension of Dundee Water Works.—The Works Com- 
mittee of the Dundee Water Commission have lately had 
under consideration the question of laying a double line of 

for the conveyance of the Lintrathen water across 
| the valloy of Strathmore. Mr. Watson, the engineer, who 

at the meeting that the consumption of water for 
the last month exceeded 9,000,000 ons per day, and 
that the works as at present constructed, could not contain 
that quantity for any length of time, was instructed to 
revise his — for 22) second pa viging. from ~ 
nappie to Shanzie, and to prepare and estimates for 
extending it to Lintrathen. The estimated cost of the 
second line of pipe between Pitnappie and Shanzie is 
47,000/., and if the pipe were carried on to Lintrathen, 
the cost would be an additional 18,0007. or 20,000/. 


Wick Harbour.—At a meeting of the Wick and Pulteney 
Town Harbour Board held on Monday, a letter was read 
from the Public Works Loan Commissioners, intimating 
that they were prepared to sanction the trustees proceed- 
ing to carry out the harbour works in accordance with Sir 
A. M. Rendal’s report of last May, but stipulating clearly 
that the Board’s advisers will be limited to the unissued 
portion of the 50,000/., and that the application of surplus 
revenue to works will expire in 1893, 


Mining Institute of Scotland.—The annual summer 
meeting of the Mining Institute of Scotland is to be held 
this week -at Newcastle-on-Tyne. The excursion will 
extend over three days, and the attractions will include 
visits to the Exhibition, to famous collieries, and to engi- 
neering establishments in the district. The North of 
bon Institute of Mining and Mechanical Engineers 
will receive the visitors from Scotland. 


Glasgow Exhibition Buildings.—Messrs. Braby and Co. 
have secured the contract for covering the whole of the 
Glasgow Exhibition a with their galvanised tinned 
corrugated iron. This, with several large Indian Govern- 
ment contracts, will keep their works at Petershill-road 
busy for some time to come, ¢ 


The Scotch Coal Trade.—Business has been rather quiet 
in coal in most parts of the country, till within the 
past few days. The demand has now been quickened by 
the action of the Lanarkshire miners, who seem to be 
quite resolved to revert to the policy of restriction, in 
order to regain the 6d. taken off the day’s wages a few 
weeks since. For the same reason, prices have somewhat 
hardened, but in some instances slight concessions have 
been made to the buyer, more especially where coal has 
been brought forward. In the shipping department there 
has not been the same briskness that prevailed before the 
holidays, though at one or two of the Ayrshire ports the 
shipments have lately increased. Household coal is in 
pac ee better demand, as the colder weather recently pre- 
vailing has induced merchants to buy more freely for 
storage purposes, as also to meet the improved demand 
from the general public, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBRoUGH, Wednesday. 

The Cleveland Iron Market.—The attendance on Change 
at Middlesbrough yesterday was thin, but the market was 
steady, and No. 3 Cleveland pig g.m.b. was again quoted 
34s. 6d. per ton f.0.b. Tees. akers, however, hold out 
for 35s., and decline to book orders under this figure. 
During the month of July the shipments of pig iron from 
Middlesbrough were 64,500 tons, as compared with 72,100 
tons in June, and 60,800 tons at the corresponding time 
last year. The smaller shipments of last month are due 
chiefly to the holidays in Scotland. The latest reports 
from all iron centres are encouraging, and promise to 
enlarge trade for the autumn. There is nothing new to 
report with regard to the manufactured iron trade. All 
the steel works are full of orders up to the end of the 
year, and are being heavily Er for deliveries. Hema- 
tite pig iron is quoted 43s, 6d. per ton f.o.b. east coast 
ports. Iron ship-plates are selling at 4/. 10s. ; angles, 
4l. 5s; steel ship-plates, 6/. 2s. 6d. ; and angles 5/. 10s. ; 
all less 24 per cent. at works. Rails are 4. 5s. f.0.b. 

Engineering and Rihenting eae and iron- 
Pr es are better employed, chiefly on foreign account; 
Shipbuilders on the northein rivers are pretty busy. 


The Mining and Mechanical Engineers.—Following the 
visit of the Institute of Naval Architects the coaly Tyne 
is to receive the representatives of the Mining and Me- 
chanical Engineers this week. Under the presidency of 
Sir Lowthian Bell, the engineers will hold a conference in 
the Wood Memorial 1, Newcastle, at which papers 
will be read and prizes given, after which the engineers 





will visit the fine exhibition on the Town Moor. The 


stated'| invited to 





‘chief collieries in the district and the several works will 


algo be thrown open for their inspection. 


The Tees and its Foreign Trade.—On the Tees the ship- 
ping trade*is becoming more and more important. At 
resent there are in the docks at Middlesbrough (which 
ies recently been extended) vessels loading for China, 
India, Australia, and Java. Some of these vessels are of 
3000 and even 4000 tons burthen. During the past few 
ears enormous sums of money have been spent on the 
improvement of the River Tees, and arrangements are 
now. being made for formally opening the South Gare 
ater, a —— pier which stretches from the 
sands at the north of Cotham, far into the estuary of the 
Tees. The Right Hon. W. H. Smith, M.P., has been 
perform the opening ceremony, and Lord 
George Hamilton, with other distinguished visitors, is ex- 
pected to be present. 


The Make and Disposal of Pig Iron.—This evening 
(Wednesday) ‘the Cleveland Ironmasters’ Association 
issued from their offices at Middlesbrough the official re- 
turns showing the make and disposal of pig iron in the 
Cleveland district during the month of eH ‘Of 155 
blast furnaces, 94 have been in operation, and they have 
produced 211,272 tons, an increase of 219 tons on the 
month of June. The total stocks of pig iron now stand 
at 624,513 tons, an increase of 9576 tons on the previous 
month. The total shipments of pig iron at Middlesbrough 
during July reach 64,516 tons. 


The Coal and Coke Trades.—The fuel trade is steady and 
prices are unchanged. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 26th July, Messrs. Murray Brothers, 
Dennystown Shipyard, Dumbarton, launched a finely 
modelled steel screw yacht, built to the order of Mr. 
Jobn Donaldson, Chiswick, London. The vessel, which is 
named the Thetis, measures 170 ft. by 25ft. by 15 ft. 
Gin.; and is rated at 480t ons yacht measurement. She is 
being supplied by Messrs. Muir and Houston, Glasgow, 
with a set of triple-expansion engines of the newest and 
most approved description, and intended to indicate 100 
horse-power. She will also be Sone with a suitable 
stretch of canvas, so that in favourable weather she may 
ses adapted as a sailing yacht in place of being propelled 

y steam. 


With the same tide, Messrs. Lobnitz and Co., Ren- 
frew, launched the Gizeh, a twin-screw hopper barge of 
400 tons, built to the order of the Suez Canal Company. 
She measures 135ft. by 25ft. by 11ft. 6in., and is 
being supplied by the builders with two independent pairs 
of compound engines which, combined, will indicate 300 
horse-power. 


On Tuesday, July 26th, a steamer was launched at 
Torskog’s Shipyard, Sweden, intended for the egy a 
fishing trade. It has been built for a Christiania firm 
and will, when fitted out, proceed to the Lofoten and 
Shetland Islands for fishing. 


On Saturday the 30th July the new steel screw steamer 
Linda, built a the Tyne Iron Shipbuilding Company, 
Limited, of Willington-Quay-on-Tyne, was taken to sea 
for her trial trip. The vessel is of the following dimen- 
sions, viz. : Length 290 ft., breadth 40 ft., depth moulded 
27 ft., and is fitted with triple-expansion engines by 
Messrs. Wigham, Richardson, and Co., of Newcastle-on- 
Tyne. Cylinders 24in., 37in., and 62in., by 42 in. stroke. 
Two large boilers 150 lb. pressure. She has been built to 
the order of Messrs. Hunting and Pattison, of London 
and Newcastle, under special survey for Lloyd’s 100 A 1 
class; is strengthened in excess of Lloyd’s uirements 
and is fitted with water ballast in cellular double bottom 
extending right fore and aft. Her s » a8 ascertained 
by the trial runs, averaged nearly 12 knots, 











The large new Swedish ironclad Svea has recently been 
tried with full speed, the boilers having been ada for 
forced draught. The results have heen extremely satis- 
factory ; she has attained a speed of 16 knots instead of 
14 knots, which was the contracted speed. 








Foitpine Street Gates AND SHUTTERS.—A new form 
of steel gate and shutter has come to us from America, 
and possesses merits which will be certain to secure it a 
wide acceptance, -As suggested by its name, its chief 
recommendation ‘is that when out of use it will fold into 
exceedingly narrow compass, and will thus leave the 
gangway perfectly free. The folded frame will fit into 
the recess beside a window or will lie flat up against a 
gate post, where it will be practically invisible, while a 
child can draw it across the dpening and snap the spring 
lock, rendering the building instantly secure. For the 
doors of hoists, for the day ‘service of bankers’ strong 
rooms, and for scores of situations where there is no 
room for a swinging door, the folding shutter will prove 
most serviceable. “It is constructed of vertical channel 
steels arranged in pairs, channel to channel. Between 
these verticals there are diagonals arranged like lazy 
tongs, and at the bottom there are rollers running on a 
rail, In the case of a door or shutter there is also a rail 
at the top, while a gate is either stiffened by a removable 
rail, or by a horizontal folding truss of very ingenious 
design, either air nor light is obstructed by the shutter, 
so that it can be applied to room windows, giving 

‘ect security against burglars, without detracting from 
the healthfulneses of the apartment. Samples are to be 
seen at 73, Queen Victoria-street, E.C., together with 
photographs of many important New York buildings 
fitted with these appliances, 
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AMERICAN MACHINE TOOLS. 
CONSTRUCTED BY MESSRS, BEMENT, MILES, AND CO., ENGINEERS, PHILADELPHIA. 
(For Description, see Page 147.) 
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THE PANAMA OANAL. 


Acain M. Ferdinand de Lesseps is seeking to 
make a draft on the hoardings of the peasantry and 
the savings of the bourgeoisie, who have supported 
him so generously in the past. Will this fresh 
demand at the doors of French eredulity meet 
with a response from within? On July 21 the 
annual meeting of the Panama Canal Company 





took place and the accotints: wére’ laid ‘before thé 
world, so that the most confiding shareholder may 
form some idea of his prospects of receiving a 
dividend, on’ his investment. He can there find 
that the expenditure up to the end of 1885-6, 
that is up to June 30, 1886, was 24,069,0561. 
sterling, and that the amount of available 
assets, in the form of instalments not paid. on 

» accounts due, and cash in hand, was 
5,294,888/. On the 30th of June last the expenses 
and. receipts; balance showed realisable : assets 
amounting to 5,729,3371., divisable a& follows: 
Payments on shares, 398,528/.; various accounts 
due, 504, 1441. ; available capital in hand, 4,826, 6607. 
Now the sum spent in 1885-6, including expenses 
of ‘administration and works carried out, amounted 
to 5,772,444]. Consequently the Canal Company, 
on its own showing, has only money in hand -to 
carry it forward for twelve months. ‘This statement 
reveals a very serious state of affairs, but still 
worse remains behind. The loan of 1886 amounted 
nominally to 20 millions sterling, but it was put on 
the market at 55 per cent. discount, and therefore 
realised but 9 millions, and now.a second loan of the 
same kind is to be floated at 56 per cent. discount 
to raise another 9 millions. Taking the sum spent 
up to June, 1886, to be 24 millions; and the assets at 


5 millions, we have 29} millions, as given «in the 


account, and adding 20 millions from last year’s 
loan, and 20 millions from: the loan: just put on the 


be | market, we have a total indebtedness of 69} mil- 


lions. sterling. Possibly some ‘of the earlier loans 
were issued below , and if so another 5 millions 
may be added with safety to this figure. Now the 
investor, particularly the French investor, lays out 
his money not for the purpose of finding another 
avenue for commerce, but to gain comfortable divi- 
dends for the support of his old age and for pro- 
viding his daughters with doweries, and in spite 
of his belief in M. Lesseps, the idea must be coming 
painfully, home to him : that a stock so liberally 
watered as this has been, cannot prove very re- 
munerative. . To revive their flagging faith M. Les- 
seps put before the meeting a revised estimate of 
the probable traffic which would pay toll to the 
company, and told them that instead of the 
special traffic to Australia and New Zealand being 
valued at 300,000 tons annually, as it was by the 
International Congress in 1879, it should be 
reckoned at 18,000,000 tons or 20,000,000 tons, 
and that one-half of this might be put down as 
contributing to the funds of the canal, thus rais- 
ing the amount of shipping passing through it from 
7,000,000 tons to 16,000,000 tons. This enormous 
increase of estimate is based, we are told, on 
statistics gathered by Mr. James Ballantyne, of 
Melbourne. We should certainly like to see the 
data from which Mr. Ballantyne draws such an 
astounding conclusion. Hight years ago an Inter- 
national Congress valued the whole Pacific trade 
available to the canal at 7,125,000 tons, and there 
has certainly nothing occurred in the interval to 
warrant such a variation of the figures. 

But prophecies concerning the amount of shipping 
to pass through the canal lose their: interest before 
the change of mental altitude in M. de Lesseps, 
evidenced by the remark that ‘‘Il est certain 
qu’aucune puissance humaine ne saurait nous garantir 
contre l’imprévu qui reside dans les mystéres geo- 
logiques du massif central.” This is a great fall 


sg | from the airy gaiety and confident lightheartedness 


with which the splendid old man promised his 
supporters, only a year ago, that the cut should be 
finished in July, 1889. Even his abounding faith 
and consuming confidence are beginning to quail 
before the stern logic of the facts which are 
rendered more evident by every truckful of earth 
which is removed. But while he admits for the 
first time the possibility of doubt, he finds an 
equivalent to raise the hopes of his friends by an- 
nouncing two ‘‘simplifications” of the scheme; in 
the abandonment of the tidal lock at Panama and 
the great dam or barrage at Gamboa. To ordinary 
minds the features: which are to be abandoned 
are absolutely essential to the enterprise; without 
them the canal can neither be made nor main- 
tained, so that the ‘‘simplifications” suggest 
Hamlet’s retort of ‘‘ Reform it altogether.” How- 
ever, we will revert to these matters later, 
and will endeavour to trace the difficulties which 
M. Lesseps refers to as geological mysteries. 
This is not very easy to-do, as owing to the 
deadly nature of the climate and to other causes, 
very little information comes to hand.. What 
little is to be learned travels vid New York, and 








although this source is somewhat to be distrusted, 
owing to national jealousies, yet the opinions 
expressed are unanimous in stating that the 
great bulk of the work lies untouched, and that 
difficulties are cropping up on all sides. The 
latest utterance on the subject comes from Lieu- 
tenant C. C. Rogers, U.S. He points out the 
official estimate of the excavation has been reduced 
from 120 million cubic metres to 105 millions, but 
that outside opinion places it at 150 millions. Of 
the total quantity. 30 million cubic metres had been 
excavated up to January, 1887, 11,727,000 cubic 
metres having been raised in the previous twelve 
months. This quantity is arrived at from the 
amounts paid to the contractors, and not by 
measuring the completed work. We hear of an 
American dredger which was steadily engaged on 
the same spot for weeks, the pressure of the 
spoil laid on the bank forcing up the soft spongy 
bed of the cut so rapidly that the machine did little 
more than hold its own. Every cubic metre sent 
down the discharge: pipe was paid for, and as the 
locality suited the foreman in charge, both he 
and his employers were very well satisfied with the 
arrangement. Even the Canal Company’s employés 
did:not altogether object, as it enabled them to 
send to France a capital: account of the work 
during each month. In other parts floods have 
broken into the canal bed, and buried the lines 
and trucks under two metres of silt, all of 
which, as it is removed, duly figures in the year’s 
work without adding anything to the total es- 
timate of the amount tobe moved: In what 
is! known as the Culebra cut a worse state of 
affairs prevails. This cut is at’ the summit of 
the Isthmus, and will be 350 ft: deep when com- 
pleted, the sides being at an angle of 45 deg. from 
the banks of the canal. Here the mountain to the 
left hand of the cut is found to: be moving at an 
annual rate of 11 in. to 12:in. towards’ the canal, 
although) not one-third the excavation has been 
made. What the rate will be when the bed has 
been cut to 250 ft. .below the level of the surround- 
ing country no one can say. Surely this must be 
one of the mysteries which confront the engineers, 
and it may well cause them’ to ‘send reports which 
have moulded the expressions dropped at the annual 
meeting. For a length of three-quarters of a mile 
this hill overhangs the canal, which at its base is 
250 ft. below the level of the country, a depth 
which here increases to 350 ft. If trouble arises at 
this spot it will need a tremendous reduction of the 
slopes, and a very extensive system of drainage’ to 
combat it. Lieutenant Rogers estimates that under 
the most favourable circumstances it will require 
seven years to finish the canal, and that the total 
cost will not be less than 75,000,000. 

We will now take another observer, Mr. Charles 
D. Jameson, who read a paper before the Boston 
Society of Civil Engineers, in the autumn of last 
year. He puts the excavation at 122 million cubic 
metres, and estimates the time for completing the 
canal at eight years, the cost being as follows : 





£ 
Excavation ... hi Qe 32,100,000 
Chagres river and harbour .., 000, 
Administration “a 7 
40,700,000 
Banking and interest 16,000,000 
Total 56,700,000 


In the latter part of last year M. Beyeler, a 
Swiss engineer who had been engaged on the canal, 
published a pamphlet entitled, ‘‘ Truth about the 
Panama Canal.” He gave the particulars on the 
excavations in the several sections, making the total 
16 million cubic metres, out of 131 millions. But 
to the gross he added 20 million metres for auxiliary 
works and construction of dams, and an estimated 
outlay of 4,000,000). for the great weir across the 
Chagres at Gamboa. He states that the expendi- 
ture for excavating 16 million cubic metres had 
been 21 millions sterling, and that the cost of com- 
pletion would be 65 millions sterling, without 
interest or obligations. 

If we go further back in search of criticism and 
expressions of opinion, we find that Lieutenant 
W. W. Kimball, intelligence officer of the United 
States Navy, made a tour of the canal towards the 
end of 1885, under instructions from the chief of 
Bureau of Navigation at Washington. As an 
accredited agent of the Government, he was shown 
over the works with great courtesy, and he noted 
down what he saw. For some unexplained reason 
his report has only just been published, and conse- 
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quently a great déal of its value is lost. But we 
have the fact that the official excavation for the 
year 1885 was put down at 7,545,000 cubic metres, 
and for the year 1886 at 11,727,000 cubic metres, and 
this enables us to use the report as a basis, cor- 
recting its figures by the later information we 
possess. At the time of Lieutenant Kimball’s 
visit, a very large amount of work was being done 
with primitive means, such as pick, shovel, and 
hand drill, and the methods employed appeared 
quite disproportionate to the end to be obtained. 
Many of the dredgers were idle, and there was a 
great want of ballast trains, and other appliances for 
rapid work. Possibly some of these unsatisfactory 
features may have been somewhat improved during 
the last eighteen months, and the fact that the 
excavation for 1886 was half as large again as that 
of 1885, shows that either better means or more men 
have been employed. Lieutenant Kimball, although 
not an engineer, seems to be a keen observer, and 
has put his finger on several weak places in the pro- 
ject. In addition to those noted by other writers he 
calls attention to one particularly difficult spot on the 
Pacific slope of the country, a short distance west 
of the summit. Here the route to be followed by 
the cut is crossed and recrossed by a tortuous river 
called the Rio Grande. Of course this river isa 
considerable height above the projected bed of the 
canal, and to get it out of the way it has been trained 
in a straight line down the north side of the valley. 
After the deflection was made and the rains fell in 
the autumn, the hillside began to slide into the 
cutting for the river, and in places one bank 
moved almost intact across the cut with the top 
surface unbroken and the vegetation undisturbea 

The reasop of the disturbance was the existence ot 
a substratum of a greasy clay. bank, which is 
found in many places in this section of the work, 
and threatens to give a great deal of trouble. 
In the same valley the Panama Railway has also 
been deflected, fand consequently the canal, the 
river, and the railway will run parallel with each 
other, and very close together, the bottom of the 
canal being 164 ft. below the river, and the river 
80 ft. below the railway. Such an arrangement 
would not, in a country subject to a tropical rainfall, 
be without its anxieties on a good foundation, but 
on a bottom of greasy clay, which is ready to swell 
upwards or glide sideways on the slightest provo- 
cation, it may easily develop into a difficulty of the 
most formidable character, requiring the river to 
be carried round the back of the hills away from the 
canal. This is probably another of M. de Lessep’s 
mysteries. 

The great dam at Gamboa, which M. de Lesseps 
now proposes to abandon, has appeared to all ob- 
servers as one of the most formidable works on the 
line of the canal, but its absence from the scheme 
creates a greater difficulty than even its presence. 
It is merely a matter of time and money to excavate 
the soil across a valley until the rock is laid bare at 
a depth from 10 ft. to 40 ft., and then to build an 
embankment or dam two-thirds of a mile long, 
1300 ft. wide at the base, and 164 ft. high. But 
nevertheless the time occupied would be long, and 
the money expended enormous. The object of this 
dam is temporarily to retain the floods which descend 
the River Chagres with such impetuosity as to raise 
its level 44 ft. ina short time. This river at pre- 
sent follows the route of the canal crossing it twenty- 
seven times, and the original scheme was to divide 
it into two branches, one on either side of the canal, 
the main channel on the south side falling about 
45 ft. in 30 miles, and being of sufficient dimensions 
to take the dischargefrom the dam. The maximum 
flood flow of the Chagres was ascertained by Colonel 
Totten in 1857 to be 56,496 cubic feet per second, 
and if this were discharged into the canal it would 
give a velocity of 20 ft. per second, or 13.6 miles per 
hour, if all the water went in onsdirection ; or half 
this if it divided equally and discharged itself into 
both oceans, Of course such a. velocity is totally 
inadmissible, even if a way were found to get the 
water. down into the canal from its flood 
level 65 ft. above. The character of the River 
Chagres is well shown by the rapid variation of 
levels it experiences.. Its low-water flow,. just 
below the site of the proposed dam, occupies a bed 
209 ft. wide by 7 ft. Gin, deep, the bed being 
triangular in cross section. Now at the flood which 
occurred on November 25, 1885, the river was 
swollen to a width of 1560 ft. with a maximum 
depth of 28 ft. That is, it was twelve times as 
wide as the canal, and almost as deep, at its deepest 
point. The last 4 ft. of the rise took place in four 





hours, and in 36 hours there was a rise of 20 ft. 
The next day the river was down at the average 
level of the mouth, 

Something has to be done with this enormous 
mass of water; either it must be stored and 
allowed to escape gradually, or it must be provided 
with a means of escape to the ocean so rapid that it 
cannot flood the canal. The diversions which are 
being made on the south side of the cut are designed 
to pass 14,000 cubic feet of water per second when 
filled to the utmost capacity, and if they be carried 
out on thisscale, they will reduce the bulk of water 
to be disposed of by other means to that extent. 
The heaviest flood which has occurred since the 
canal was commenced did not exceed 34,000 cubic 
feet per second, and if 14,000 cubic feet could go 
safely down the river it would leave only 20,000 to 
be discharged into the canal. This would give a 
current of 5} ft. per second, or 4 miles per 
hour in each direction. Now as the dam is 
not tobe built, it looks as if the company had 
determined to ignore the measurements of pre- 
vious surveyors and, putting forward their own 
figures as those of the maximum flood, had 
made up their minds to take their chance, with 
the risk of stopping the traffic every rainy season, 
first, until the freshet is over, and then until its 
effects have been remedied. It is curious, how- 
ever, that this idea has not been mooted until the 
difficulty of raising money has grown so serious 
that bonds have to be issued at 56 per cent. discount. 
Until recently, all the eminent engineers who have 
been consulted have insisted upon the construction 
of the dam as a matter of prime importance, and 
every visitor to the ground has marvelled that such a 
great undertakingshould be allowed to stand still, as 
its completion must of necessity precede the comple- 
tion of the canal. A single uncontrolled flood 
might not only undo a year’s excavation, but might 
also sweep dredges, locomotives, and trucks down 
stream, and cover them. with a bed of silt so 
securely that they would have ample time to rust 
beyond repair ere they were foun in. There 
is no doubt that on the Atlantic slope, the Chagres 
constitutes the key of the problem. If it had been 
boldly attacked it might have furnished most 
valuable aid in cutting the canal. Its rectified 
bed would have been a ready dump for the ex- 
cavated earth, which would have been carried 
away to sea, instead of sliding back into the 
canal or pressing up an equivalent weight of its 
bottom. I1n the lower reaches again the water 
would have been available for hydraulic excavation. 
With the dam to catch the water and the river to 
act as a flume, the soil might have been washed 
down with a rapidity and economy never yet seen, 
even in California. 

But if it is difficult to understand M. de Lesseps’ 
first simplification, it is a hundred times more so to 
comprehend his second—the abandonment of the 
lock gates at Panama. There the tide rises from 
20 ft. to 27 ft., while at Colon, the Atlantic end 
of the canal, it does not vary so many inches. 
What a magnificent ‘‘ bore” would be seen if 
the canal could be completed and then suddenly 
opened to the Pacific Ocean. The practically 
straight channel, 130 ft. wide at the top, 665 ft. 
wide at the bottom, and 30 ft. deep, would scarcely 
oppose any frictional resistance to the advancing 
wave, which would be a sight worth travelling to 
America to witness. Ina word the canal without 
the gates is an impossibility. Why have they been 
abandoned? Dock entrances are perfectly well 
understood constructions, and are not so expensive 
that their presence or absence will be felt in an 
undertaking of this kind. Can it be that M. de 
Lesseps treats his shareholders as children, and 
promises them anything which will keep them 
quiet, confident that they will have forgotten all 
about it before the time of fulfilment occurs ? 
On no. other grounds does it seem possible to 
account for his utterances. Truly the position is 
sufficiently serious to lead to desperate measures. 
The undertaking was to cost 25 millions ster- 
ling, but already it is indebted 70 millions ster- 
ling, of which a large proportion has gone in 
discounts and interest, in office expenses, and 
in paying the eight hundred French engineers 
on the isthmus who write the word ‘‘ chief” after 
their names. Even the sums earned by the con- 
tractors have not, in many cases, represented actual 
excavation. In the earlier years there was a great 
anxiety to make a show of work done, and contracts 
were let on very easy terms. The ground was 
raised at so much per cubic metre, while the 





company not only provided tools, but paid for 
delay in their delivery, and for the enforced idle- 
ness of gangs, locomotives, and excavators. Owing 
to the system of red tape, a judicious contractor 
could often run up his monthly total for damages 
to considerably more than for work done; a tale is 
told that on one section the year’s work actually 
cost six times the contract price, five-sixths of the 
expense being due to claims from the contractors. 
Even now, when a better system prevails, the 
management is very loose, and it will pay many 
contractors to stop work and forfeit their guarantees 
when the upper soil has been removed and the 
more serious part of the work begins. At present 
they can often run their full cars on a down grade 
and dump their contents round the spur of the hill, 
but when all the spoil has to be raised over the 
bank and carried a long way to be got rid of, the 
conditions will be greatly changed, so that a price 
per cubic metre which is now very remunerative 
will then cease to pay. According to the official 
figures only one-fourth of the total digging has been 
accomplished, and at the rate of last year’s output 
it would need seven years to finish the excavation. 
This rate may ages be exceeded in the future, 
but it is just as likely that the speed of working 
will fall off; a landslip or a flood wouid undo 
months of work, and the nearer the enterprise 
grows to completion the greater the danger from 
these sources. At the same time that engineering 
difficulties begin to assert themselves uncomfort- 
ably, the credit of the company grows less, and 
must diminish year by year. The interest has 
to be paid nevertheless on the swollen capital, 
and whether the work be prosecuted or not, fresh 
loans must be raised at ruinous rates or the word 
“bankruptcy” written over the company’s doors. 
If the last batch of obligations can be placed on the 
market great efforts will now be made to get the 
whole line of the canal under water, and then if 
that does not raise the enthusiasm of the share- 
holders, the French Government will probably 
be prevailed or to prevent the loss of all this 
capital. It is perfectly certain that the canal 
can be made if only the money be forthcoming, 
and it is equally certain that the policy of the 
company is now to stake everything on the chance 
of getting a streak of water between the two 
ocears. They must run the risk of floods, 
landslips, tidal waves, and all other disasters in 
order to pledge the prestige of France and oblige 
the Government to come to their aid, and find the 
funds to finish their ill-judged enterprise. It is 
easy to see what will be the fate of the shareholders 
when this time arrives, if ever it should. Their 
shares and their obligations will become interesting 
evidences of the craving there exists in the French 
breast to bow before a strong man and pay him 
tribute. But as monetary documents they will be 
worthless, If the canal be ever finished it will be by 
other hands, and when their demands on its earn- 
ings have been met, there will be little for the 
‘* original shareholder.” 





RESULTS OF IMPROVED SEWERAGE 
AT BOSTON, U.S. 

Ir is rarely that the direct benefits of an engi- 
neering work to a community can be so directly 
traced as that of the sewerage system at Boston, 
U.S. The sewage was formerly discharged directly 
into the harbour, and the river on each side of the 
city debouching into this harbour. 

While this system served its purpose for the hilly 
land forming the natural portion of the city, yet it 
was utterly inadequate for the level land made by 
filling the water-covered flats and shoals around 
this peninsula, where the sewers were filled at flood 
tide by the sea water rushing in at the outlets, and 
also infiltrating through the subsoil, rendering many 
cellars in the poorer districts damp and unhealthy 
at times. Several years ago the work of building a 
system of sewerage was begun, which was completed 
for general operation late in 1883. 

It consisted, as has been described in Enat- 
NEERING, December 11, 1885, p. 555, of a trunk 
sewer, of great depth, running parallel to the 
water front, and intercepting the main sewers, 
carrying their sewage to an extreme point in the 
southern part of the city, where it was pumped 
through a tunnel to reservoirs on an island, and 
thence discharged during the ebb tide. This system, 
so far as carried out, has cost the city some 
5,250,000 dols.; and the total cost has exceeded 
this large amount, because every contractor on the 
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works, excepting the pumping station, was bank- 
rupted by the undertaking. Ow 

These works were carried out by the city in the 
face of a determined opposition on the part of an 
aggressive minority, who saw nothing but the enor- 
mous expenditure involved, which in truth largely 
exceeded what would have been the cost of caring 
for an equal volume of sewage in many places, on 
account of the difficult conditions imposed by the 
topography, and the necessities of engrafting it 
upon the former sewerage system. 

The new works were first put into operation 
early in 1884, and the results were at once apparent 
in the diminution of the death rate, as shown by 
this table : 

O.p SysTEM OF SEWERAGE. 


Year. Deaths per 1000. 
1881 ... #85 ass wha «26,87 
1882 ... i pis see .--', 25.80 
1883 .., Pi ai +f w 25.19 

Average ... 26.12 
New System or SEWERAGE, 

Year. Deaths per 1000. 
1884 ... re of és soe 28,67 
1885 ... S ve ies .. 19.38 
1886 ... ss ii, a a> WRT 

Average... 20,31 


The average of each of these terms of three 
years shows that the number of deaths is on the 
average 2324 less per annum since the introduction 
of the improved sewerage, and this diminution of 
mortality is progressing, as a comparison of the 
years 1883 and 1886 show a reduction of 8.46 
deaths per 1000, or 3384 for the whole district. 

It will be admitted that certain classes of diseases 
are but slightly affected by this change, and the 
results are most marked in other diseases espe- 
cially connected to sanitary conditions. Zymotic 
diseases have been reduced very much, both in 
number of cases and fatality, the deaths decreas- 
ing from 2551 per annum to 1644 in 1886. The 
number of deaths from diphtheria have diminished 
from 436 to 329 per annum. With scarlatina, the 
number of cases has been reduced 500, and deaths 
nearly half that of former years. The fatality of 
measles has decreased 40 per cent. 

The death-rate in December shows but little 
difference, being largely due to those from respira- 
tory diseases, over which sanitary measures have 
little control in respect to the final results. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Fottow1ne close on the Newcastle week of the 
Naval Architects, the Institution of Mechanical En- 
gineers are now holding their summer gathering in 
the Scottish capital, The meeting commenced on 
Tuesday last, the 2nd inst., the Local Committee 
with the Marquis of Tweeddale at their head re- 
ceiving the members in the University Library at 
an early hour. After the usual formalities had 
been gone through, an adjournment was made to 
the Natural History Lecture Theatre where the 
serious business of the meeting commenced. 

The first paper taken was a contribution from 
Mr. E. Malcolm Wood, of London, on the structure 
and progress of 


Tue Forth Bripce. 


We have sooften described this great engineering 
work that our readers must be by this time well 
acquainted with its chief characteristics; and as 
we propose printing Mr. Wood’s contribution in 
full, with the accompanying illustrations, we may 
deal very briefly with the paper now. 

In 1882 the Forth Bridge Railway Company 
appointed Sir John Fowler and Mr. B. Baker their 
engineers, having obtained an Act of Parliament to 
build the bridge in accordance with the design that 
those gentlemen had previously submitted. Inthe 
same year a contract was made with Messrs. 
Tancred, Arrol, and Co. for the execution of the 
work. The total length of the bridge will be 8300 ft. 
‘There are two main spans of 1700 ft. each, two side 
spans of 675 ft. each, and fifteen approach spans of 
168 ft. each. Fora length of 500ft. in the centre 
of each of the main spans there is clear headway of 
150 ft. above high water. From the base of the 
deepest pier to the top of the cantilevers the total 
height is 450 ft., or only 10 ft. less than the great 
Pyramid of Egypt. In addition to its own weight 
the bridge is constructed to support, without in any 
manner exceeding the unit stresses permitted by 





the Board of Trade, a load equivalent to trains of 
unlimited length equal to one ton per foot run on 
each line of railway ; and also to withstand a lateral 
wind pressure of 56 1b. per square foot of exposed 
surface of train and structure. On the mile length 
of main spans the estimated surface exposed to a 
point-blank wind amounts to a little more than 7} 
acres. The pressure of 561b. per square foot on 
its surface would therefore be equivalent to a 
total of more than 8000 tons. Effects of tempera- 
ture will be provided for in the rails, and at the 
junctions of the central girders with the cantilevers. 
The bearings on both the main piers and under the 
weighted ends of the cantilevers have provision 
made for allowing movements due to change of 
temperature and to the elasticity of the cantilevers 
under lateral pressure. The maximum pressure on 
the base of the piers will be a little over 6 tons per 
square foot. Tubular members are used for com- 
pression, and open-braced box-forms for tension 
members. The masonry consists of Aberdeen 
granite and Arbroath stone, whinstone being largely 
used in the interiors. The deepest pier weighs 
about 20,000 tons. For the principal members of 
the superstructure, subject exclusively to compres- 
sion, the Siemens steel used has a tensile strength 
of from 34 to 37 tons per square inch, with at least 
17 per cent. of elongation in a length of 8 in. ; for 
the other parts 20 per cent. of elongation with 30 to 
33 tons teasile strength. No sheared edges or 
punched holes are permitted. The works attached 
cover over 50 acres. At present 5600 men are em- 
ployed. The output capacity of the shops is 1300 
tons of finished work per month. 

The materials delivered up to the present time 
have included, granite 550,000 cubic feet, and 
Portland cement, 21,000 tons. The amount thus 
far erected has been, masonry in piers and abut- 
ments, 129,500 cubic yards. Steel in approaches 
and main spans, 19,000 tons. Steel for main spans 
prepared ready for erection, 20,000 tons, The 
paper then goes on to describe the workshop prac- 
tice in preparing the parts, and afterwards deals 
with the method of erection. For these details we 
must refer our readers to the paper itself or our 
coming reproduction of it. 

The discussion was prefaced by a few words from 
the Marquis of Tweeddale, who rose at the invita- 
tion of the chairman. The noble lord is chairman 
of the company, a position he has held, as he ex- 
plained, but for a short time. He expressed a feel- 
ing of gratitude to the Institution of Mechanical 
Engineers for coming to Edinburgh, if only from 
the fact that it had given him an opportunity of 
acquiring, through the paper just read, a greater 
knowledge of the work than he could otherwise 
have hoped to have attained. He was able to per- 
ceive something, however, without being an engi- 
neer, of the vast difficulties there were in carrying 
out the work. It was to the extraordinary resource 
and ingenuity of Mr. Arrol that the success of the 
undertaking was largely due. He was a man that 
any profession might be proud to number amongst 
its members. 

Mr, Daniel Adamson rose next. In the course of 
a long speech he commented on the composition of 
the steel and the lack of provision for expansion 
and contraction due to changes of temperature, and 
this defect he seemed to think might lead to the 
more or less speedy destruction of the bridge. He 
drew a moral from the fate of the old Sunderland 
bridge, which went two feet out of the straight. 
He thought that some day 50-ton steel might be 
used for the purpose. 

Mr. Jeremiah Head wished to say a few words 
about the Sunderland bridge. He was resident 
engineer when the old structure was taken down, 
and although it was true that it was 2 ft. out of the 
straight, that had very little to do with variations 
in temperature but rather to a part of the structure 
giving way. The greatest variation of temperature, 
that occurring between the day and night in summer, 
lifted the bridge but 1}in. The speaker wished 
to ask, however, what percentage was allowed in 
the Forth Bridge for expansion due to extremes of 
temperature. He also noticed that a pressure of 
56 lbs. to the square foot was allowed for wind pres- 
sure. He would like to ask on what data this 
allowance was based. 

Mr. Martin, of Stourbridge, asked whether there 
was any fear of ill-effects through one side of a 
column exposed to the sun expanding more than 
the shady side. He would also be glad to know 
whether the masonry piers shifted at all after they 
had once been founded on the rock or clay. 


Mr. Stripe, of Dublin, said he had had some ex- 
perience in long continuous structures. At the 
present time he has under his supervision a long 
concrete breakwater, in which allowance had to be 
made for expansion due to heat. That part in the 
water was supposed to be of the same temperature 
as the bottom on which it rested, and to expand 
and contract with it. It was, however; for about 
40 ft. above water, and allowance had to be made 
in that part of the structure. To meet the case it 
was divided into lengths by articulations. That 
plan naturally could not be followed with a bridge, 
but in the present case no doubt the elasticity of 
the metal in a great measure accounted. for the difli- 
culty being overcome, 

Mr. Cochran appeared to think that too much 
importance had beem. attached to this matter of 
expansion and contraction. Westminster Bridge 
was built up of pairs of cast-iron cantilevers with a 
length of wrought iron between, but no one in 
London hesitated to go over Westminster Bridge 
because the structure might be expanding and con- 
moat. Again in the Brooklyn Bridge the case 
was still more striking, but there again no trouble 
had been experienced. He had no fear but that 
the metal would allow for any variation. 

Mr. Macaulay pointed out that the principle on 
which this bridge was designed was known to the 
Japanese for centuries past, as was evidenced by 
wooden structures existing inJapan. Lord Tweed- 
dale wished to confirm the remark of the last 
speaker as to the bridges on this principle being 
known in the East. The wooden bridge over the 
Sutlej had a span of 200 ft. thus constructed, and 
which might be said to contain the germ of the idea 
embodied in the Forth Bridge. Mr. Davey, of 
Leeds, had also seen the Japanese bridges, and 
sketched on the blackboard their method of con- 
struction. 

The author, in replying to the discussion, said he 
was afraid Mr. Adamson had got into a terrible fog 
about the Forth Bridge. He no doubt had been 
misled by its appearance, and seemed to think it 
wasanarch. The spans consisted of cantilevers, 
and were not keyed like an arch. In answer to Mr. 
Head, they allowed about 1 in. per 100 ft. for ex- 
pansion, or 18 in. on the span. This allowance was 
double the amount generally necessary. The highest 
really authentic wind pressure, registered by the big 
gauge, was 35} lb. per square foot. As to side ex- 
pansion, it was too small to be of any practical 
importance, but in any case they were only in just 
the same case as an ordinary roof free to expand. 
In answer to another speaker, there was no move- 
ment after the concrete was once placed on the rock 
or boulder clay. 

Mr. Adamson protested against what the author 
had said in commenting on his remarks. What he 
alluded to was the effect of expansion on the upper 
and lower members of the span, and the sneer of 
Mr. Wood would do nothing towards altering a law 
of nature. 


MAcHINERY AT THE FortH Bripge Works. 


The next paper was contributed by Mr. William 
Arrol, of Glasgow, and was on the above subject. 
This paper we also hope to print in full, with the 
illustrations that accompany it, at an early date. 
In it the author described the various machine tools 
and other appliances which he has collected at the 
Forth Bridge works at Queensferry. They consist 
of hydraulic bending and setting machines, planing 
machines, some of very special construction, drilling 
machines adapted for the work by many very in- 
genious devices, rivetting and erecting machines, 
and other appliances. It would be impossible ‘to 
give any intelligible description of these without 
drawings, and the paper, consisting wholly of de- 
scriptive matter relating -to the mechanical ap- 
pliances, naturally does not lend itself to being 
abstracted. 

The discussion was opened by Mr. Smith, of the 
firm of Smith and Coventry, of Salford, who bore 
testimony to the remarkable ingenuity displayed by 
the author in devising machines for the special 
work in hand. 

Mr. Platt (Fielding and Platt) also spoke of 
the skill and resource displayed by Mr. Arrol, who 
had proved it to be possible to apply machines in 
cases where machinery had hitherto been looked 
on as impossible to be used. 

Mr. Barrow, of Johnstone, had been through the 
shops previously, and had been very much im- 
pressed by the resourcefulness of the author in all 





his mechanical applications and adaptations. One 
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feature that had struck him was the large amount 
of power necessary to drill a number of holes. He 
found ita safe general rule to allow that holes 1 in. 
in diameter could be drilled lin, deep in one 
minute. It was difficult to estimate the power 
absorbed when sixteen or eighteen drills were 
working at once, but he had taken note of the time 
occupied and came to the conclusion that the speed 
was about equivalent to what he had stated. It 
would be interesting to give some information 
on this head, as there had always been a difticulty 
in working multiple drills without loss of power. 
The description of drill used was such as is generally 
seen in shipyards, having a turned-up lip. He 
would also draw attention to the ingenious with- 
drawing and feed motion used. 

Mr. Adamson had first been led to adopt drillin 
so largely from the difficulty that he cupetenson 
in punching angle iron, and he afterwards concluded 
that it was impossible to use the punch on steel 
without sacrificing the material. He would ask 

’ Mr. Arrol if he had evolved any coefficients to 
determine the force required for closing: different 
diameters of rivets. Mr. A. B. Brown, of Edin- 
burgh, had only one fault to find with the author's 
hydraulic machinery, which was that too much 
leather was used. One might think the author 
had been a shoemaker. Mr. Cochran asked if more 
than one accumulator was used on the works. Mr. 
Hall asked for formule for the power expended in 
the hydraulic presses for bending plates of various 
thicknesses to various curves. Mr. T. Hurrey 
Riches, Mr. Appleby, and Mr. Walker, of Leeds, 
also spoke on some points referred to by the 
author. 

Mr. Arrol in reply said the speed of drilling 
was to a great extent governed by the speed 
of travel of the driving ropes. At 1500 ft. to 
1600 ft. a minute they would last two years. 
No doubt a great deal of power was absorbed by the 
friction of the pulleys. They used 700 ft. ropes, 
which, however, they found advantageous taking 
into consideration the convenience in handling the 
work. With regard to the power required in 
rivetting, that varied with circumstances, and 
amongst other things a good deal depended on the 
heat of the rivet. It required more power to close 
steel than iron rivets. He always allowed. the 
former a machine an inch biggér than the latter. 
For instance, a 9-in. machine would do for iron 
rivets, but steel rivets of the same size required a 
10-in. machine. They used ordinary furnaces 
mostly, but for some positions they had crude oil 
heating apparatus. Mr. Brown had objected to the 
leather in the hydraulic apparatus, but he could 
only echo the remark of the shoemaker, and say 
there was nothing like it. They had tried metallic 
packing without success. They had accumulators 
for each section of the work. They were mostly of 
the ordinary type, but steam accumulators had been 
adopted in some positions with great success. He 
could not give formule or power co-efficients as asked 
for plate bending, as conditions varied so much, 
especially in the matter of temperature. In answer 
to a further question as to the difference in cost of 
rivetting in ordinary shop work and special work, 
Mr. Arrol replied that so far as the great variety of 
work would allow him to answer the question at 
large, he did not think there was much difference. 

The third and last paper read at Tuesday’s sitting 

- was contributed by Mr. F. J. Rowan, of Glasgow, 

and was on 


Exectro-Maenetic Macnine Toots. 


In this paper the autHor described a system in 
which the use of electro-magnets is applied to 
rivetting, drilling and other machine tools. After 
referring to the prior efforts of Mr, John McMillan, 
of Dumbarton, he went on to set farth the advan- 
tages of his own arrangement. For rivetting ma- 
chines the magnets are used for holding on and the 
bolster is kept up to the work also by the magnets. 
An electric motor is used which, by means of 
gearing and a cam, lifts the hammer against a 
spring. Hammers driven by steam, compressed 
air, &c., can of course be used in conjunction 
with the magnetic holding-up arrangement. The 
application of the same idea to drilling and 
tapping holes will be apparent, the author 
going at some length into the advantages of 
drilling over punching plates. Machines on the 
same principle have been devised for caulking and 
chipping. In the latter frames to serve as guide 
bars are attached to the work, by electro-magnets 
or otherwise, in such a position that a long range 





of seam or surfave is commanded by the machine. 
The chipping or caulking tool is struck by a power 
hammer worked by an electric motor or a solenoid. 
From trials of machines that had been made a { in. 
hole could be drilled in ship-plates in 67 seconds, 
including the time occupied in shifting the machine. 
When using electrical energy in both holding on 
magnets and motor, amounting to about ? horse- 
power, holes 1 in. in diameter have been drilled in 
the 14 in. iron or lj ‘a. mild steel at the rate of 
13 minutes per hole. In the rivetting an electric 
motor giving out } brake horse-power would cause 
a hammer to strike 100 to 150 blows per minute 
with a force of impact equal to 180 foot-pounds per 
blow. A rivetter at the works of Messrs. Immisch 
closed 1 in. rivets at the rate of 10 seconds each. 

In the discussion which followed, Mr. T. Hurry 
Riches was the first speaker. He pointed out the 
importance of the question of the first cost of the 
machine and the cost of maintenance and working. 
There was, however, another important. aspect of 
the case, for what would be the effect of the 
application of so much magnetic force to the steel 
plates of aship or boiler? As every one was aware, 
iron when magnetised would gradually return to its 
original state, but with steel this was not the case, 
for when once magnetised the magnetism became 
fixed. Mr. Rowan therefore had to’ face the diffi- 
culty that he proposed turning a ship built on his 

rinciple into a vast permanent magnet. As to 
boilers it was known: that magnetic influence ma- 
terially influenced the chemical action of water on 
steel, and here again there was subject for considera- 
tion. As to adjusting the tool it would seem that 
magnetising and demagnetising would take some 
time, although there might be a saving in the actual 
work done when the machine was in place. 

Mr. Sterne had worked at this subject formerly 
and referred to a paper he had read some years ago 
at Birmingham. At that date there was only one 
dynamo machine in England, and that was possessed 
by M. Gramme. The great difficulty the speaker 
had found was that the chips or shavings of metal 
taken off by the drill were attracted to the thin 
cutting edge of the tool and were ground up in the 
bottom of the hole. The consequence was that the 
drill wanted sharpening every two or three minutes. 
The only use the idea was put to was in holding the 


very thin circular knives, used for cutting elastic | pape 


web, whilst they were being ground. This pur- 
pose it effected very completely—so much so that a 
knife was produced which would cut a thread to 
such accuracy that no difference would be seen 
when stretched to twelve times its length. 

Mr. Dobson, of Bolton, asked if there would be 
any danger to the workman from the amount of 
power transmitted. Mr. Smith, of Salford, asked 
if twist drills were used. If so he thought that 
they were not worked to their full power. The 
speaker, with twist drills, would make a 1-in. hole 
lin. deep in 46 seconds, and would drill seventy- 
five holes 3 in. deep without resharpening. 

Mr. Walker, of Cardiff, said the feeling enter- 
tained by himself and his friends was one of hearty 
congratulation to Mr. Rowan for the success he had 
achieved. It would not do to base conclusions on 
what occurred when the Gramme first came to 
England, as there had been immense advances since 
then. As to the question of magnetising the steel, 
he wished to know if it was found that increased 
power was found necessary as the work went on ; 
if not, very much magnetism could be taken up by 
the piece operated on. Every one knew that steel 
became permanently magnetised, but every one 
also knew the great difficulty there was in getting 
steel to become magnetised at all, it took magnetism 
so slowly. As to magnetising and demagnetising, 
there would be no difficulty in doing this quickly 
and effectively. He would ask whether any ex- 
periments had been made as to the relative economy 
of solenoids and electromotors. 

In replying to the discussion, Mr. Rowan said, 
that Mr, Walker had to some extent replied to Mr. 
Riches. A ? to 1 actual horse-power motor would 
cost about 100/. A dynamo for working three or 
four machines of 1 horse-power could be obtained 
for 601. For working a large installation of 25 
machines, which would be able to do in 30 days 
the work on a large ship 300 ft. or 400 ft. long, 
a cost would be entailed of about 3000/., but owing 
to the absence of punching, increased strength, or 
reduced scantling could be secured. The labour 
charges would not be different to those now in 
operation. The influence of magnetism on the ship 
was more imaginary than real. The parts magnetised 





would be but certain points on the ship’s sides, and 
these would tend to neutralise themselves, and there 
would be so many poles mixed up that they would 
have no influence on the compass. As to the re- 
marks of Mr, Sterne, he would point out first that 
the resistance of magnets to sliding motion was 
comparatively slight, and in checking the circular 
knives, as described, the magnetic power would be 
in its worst position. For this reason they found 
it necessary as a precaution to sling the machines. 
There was absolutely no danger from the current. 
It was not powerful enough to do more than cause 
an unpleasant knocking when passed through the 
limbs of aman. With regard to Mr. Smith’s query 
he began with twist-drills, but these were found 
too costly, and he therefore adopted the flat drills. 
As the { in. holes he mentioned in the paper were 
lin. deep, the speed was very much what Mr. 
Smith laid down, taking into consideration the 
time occupied in shifting the machine. The diffi- 
culties Mr, Sterne had experienced from shavings 
being attracted inwards, had never arisen in his 
experience. ' In fact the reverse was the case, for 
the pieces flew out from the hole, and this was 
found of great benefit in facilitating the lubrication 
of the tool. He could giveno data as to the dif- 
ference in cost in the use of solenoids and other 
methods, as he. had never gone into it. 

At the conclusion of the discussion on Mr. 
Rowan’s paper the meeting adjourned. In the 
afternoon the members made an excursion to the 
Forth Bridge works, a special train being pro- 
vided by the Railway Company for the purpose. 
On the arrival at Newhalls Station the party was 
divided into two, one section proceeding to the 
workshops first, and the other embarking on the 
works’ steamer, and being landed on the piers. 
Some of the members climbed to the summit of 
that portion of the cantilevers already erected, and 
were rewarded by the magnificent view to be got 
from that great altitude of the Firth of Forth and the 
beautiful scenery surrounding it. The steamer 
having landed the first party the others were taken 
off, and the workshops were in turn visited by those 
who had first ‘gone to the bridge works. In the 
evening the members dined together at the Free- 
masons’ Hall. 

On the second day of the meeting the following 
rs were read and discussed : ‘‘ Description of 
the Electric Light on the Isle of May,” by David 
A. Stevenson; ‘‘ Description of the New Tay 
Viaduct,” by Fletcher F. 8. Kelsey, the resident 
engineer ; ‘‘On the Dredging of the Lower Es- 
tuary of the Clyde,” by Charles A. Stevenson. These 
we shall deal with as well as the other excursions 
in our next issue. 





SUBMARINE MINING. 


By Lieut.-Colonel Bucknitt, R.E. (Ret. ) 


Theoretical and Empiric Formule for Submarine 
Heplosions. 
(Continued from page 114.) 

Earty in 1874 the author pointed out that the 
results of certain crusher gauge experiments in Eng- 
land appeared to indicate that the effects of sub- 
marine explosions, or work doneon the gauges, varied 
inversely as the cube of the distance between the 
centre of the charge and the surface of the target. 
Lieutenant (now Major) English, R.E., then 
examined this theory and wrote the following very 
interesting and important remarks thereon, dated 
March 23, 1874 : 

‘*It appears that a permanent compression of 
0.234 in. is produced by the blow given by a weight 
of 26 lb. falling through 60 in. on a copper cylinder 
0.5 in. long and 0.083 of a square inch in area. 
Also that an equal compression is produced by a 
steady pressure of 3.95 tons upon a similar cy- 
linder. 

‘* Assuming that the maximum pressure produced 
during the impact of a falling weight varies with 
the square root of the height through which the 
weight falls,* and that, as above, the maximum 
pressure produced by a weight of 25 Ib. falling 
through 60 in. on to a copper cylinder of the dimen- 
sions given is 3.95 tons, the results given in the 
Table on next column are obtained. 

‘Within the limits of the experiments it may, 
therefore, I think, be assumed that the greatest 





Paper X., vol. xviii., 
tember 27, 1869, by 


* Vide Royal Engineer _—_ 
ublished 1870, and dated 4 
ieutenant T. English, R.E., “On the Statical Pressure 

produced by the Impact of a Falling Weight.” 
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FIRELESS LOCOMOTIVE FOR 
CONSTRUCTED 


MINES. 
BY THE HALLESCHE MASCHINEN-FABRIK, HALLE. 
(For Description, see Page 148.) 





pressure produced by a weight falling upon similar 
cylinders varies as the square root of the height 








* Calculated Maxi-|Calculated Com- Observed 
Helgi ¢ Fall mum Pressure pression in | Compression in 
ss as aig in Tons, Inches. nches, 
60 8.95 0.234 0.234 
54 3.79 0.224 0.222 
48 3.57 0,212 0.208 
42 3.35 0.199 0.194 
36 3.10 0.184 0.179 
30 2.83 0.166 0.163 
24 2.57 0.148 0.144 
18 2.19 0.120 0.121 
12 1.80 0.091 0.094 
6 1.29 0.053 0.060 














from which it falls, that is directly as its striking 
velocity. 

‘In the explosion of a torpedo, assuming the 
variations of pressure to be transmitted outwards 
at. the same velocity in all directions from the 
charge, it is clear that the velocity of any particle 
considered to lie on the surface of a sphere, of 
which the charge is the centre, will vary as the 
surface 
volume 
radial distance from the charge.” 

This sentence has recently been more fully ex- 
plained to the author by Major English as follows : 

Consider a thin spherical shell with centre at C, 
C being the charge. Let ABD E be any portion 
of it bounded by lines radiating from the charge. 
Then, assuming water to be incompressible, and 


of the sphere, that is, inversely as the 





the maximum hydrostatic pressure due to the ex- 
plosion to be p pounds per square inch, the pres- 
sure on A E will be pxsurface A E, tending to 
cause motion outwards. The mass of water set in 
motion will be that of the volume BC D. By the 
equation P=mf, 

pxsurface A E=vol. BC Dxf, 


consequently f varies as surface 
volum 
tional to that of a sphere of which the charge is the 
centre. 
Also as the time through which p acts is the 
same at any distance from c, 


which is propor- 


v=/f t, and also varies as surface 
volume 








In the above, f=acceleration, or increase of 
velocity in one second. 

‘*Tf the effect on copper.cylinders be considered 
to be produced by the blow of an uniform weight 
of water striking them, and if the maximum pres- 
sure produced follows the law already shown to 
hold good for a falling weight, and varies directly 
as. the striking velocity, it follows that the maxi- 
mum pressure persquare inch produced by the ex- 
plosion of a torpedo is, for bodies of equal resisting 
power, inversely as their radial distances from the 
charge. 

‘* From the experiments (October and December, 
1873) with 500 1b. charges of gun-cotton it appears 
that the results upon similar cylinders at various 
distances were as follows : 








| 
Radial | Calculated 
Letter Distance Observed ressure in Multiplied 
Teiieing Mo pression in | Tons _. by Radial 
'ylinder. arge in juare In A 
Feet, Inches. | from Table. Distance. 
B 23 0.055 | 7.05 162 
In same fc 30 0.024(bad)} 4.50 185 
. a 87 0.020 | 410 162 
ne le 44 0.014 3.50 154 
F 30 0.066 8.20 246 
Ditto {5 60 0.018 3.80 223 
G 38 0.047 6.60 251 
H 45 0,032 5.40 248 














‘*The results observed from F JGH show a 
tolerable accordance with the law given above, and 
although cylinders BC DE were arranged along 
the bottom, and therefore under different con- 
ditions to the others, yet they agree fairly among 
themselves. 

‘¢ Within the limits of the experiments, the curve 
of which the compressions of the copper cylinders 
are abscisse, and the corresponding pressures ordi- 
nates, approximates to a parabola with its axis on 
the line of abscissee. Hence, for this part of the 
curve, the area which represents the work done on 
the cylinders varies as the cube of the pressure, 
that is, inversely as the cube of the radial distance 
from the charge. 

‘*Beyond these limits, however, and under 
greater pressures, the curve diverges altogether 
from the parabolic form, and this law would no 
longer hold good.” 

The theory explained and formulated above, 
viz., that the pressure produced at any distance 
from an explosion varies directly as the distance, 
has been adopted by the author in a formula to be 
discussed at the end of this chapter, a term being 
added to express the high pressures met with at 
small distances: from the charge. As stated ina 
former paper, the crusher gauges used in England 
were screwed into iron shot or shell suspended by 





floats and attached to the bottom by sinkers; or 
they were screwed into rings which were fixed to 
sinkers, and therefore rested on the bottom; or 
they were secured to an iron or metal ring sur- 
rounding a small charge placed in the centre, as in 
the American experiments ; or they were secured 
to the side of a vessel subjected to the blow of a 
submarine mine or torpedo. The gauges in the 
shells pointed in all directions, and it was noted 
that when such a shell was placed at a fair distance 
from the exploding charge, the compressions. in all 
the gauges were not unfrequently alike, and seldom 
varied greatly, inter se. 

In the ring experiments the compressions ob- 
tained in the crusher gauges both in England and 
America were usually greater than the compressions 
obtained on the gauges in the same horizontal plane 
as the charge, and still greater than the compres- 
sions in the bottom gauges of the ring. 

This difference was moreover more observable 
when the ring was near the surface than when it 
was submerged to a greater depth, indicating ap- 
parently that the greatest pressures were produced 
towards the lines of least resistance. 

At very small distances the results are abnor- 
mally severe. This was observed in many of the 
American experiments with small charges in rin 
fitted with gauges, and was especially observable 
when the higher explosives were employed. 

As before stated, the large pellets in some ex- 
periments appear to have been compressed by 
more than one blow, frequently by two severe 
blows of almost equal intensity, and then by a 
series of smaller blows. The second blow may be 
due to the reaction from the bottom, but it is not 
easy to account for the smaller blows following it. 
When the explosion of a charge takes place a sphere 
of is formed at an enormous pressure, which 
probably varies directly as the charge and as the 
intensity of action of the explosive. This sphere of 
gas expands quickly or slowly according to the 
amount of resistance opposed to it, as shown by the 
greater height to which the water is thrown by 
charges exploded near the surface, a smaller mass 
of water being driven at a greater height, and con- 
sequently at a greater initial velocity. 

oreover, the crater of upheaval increases in 
diameter with the submersion of the charge up to a 
certain limit, the work being expended in moving 
a larger mass of crater at a smaller velocity, The 
sphere of gas, whatever be the position of a 
charge, must expand more rapidly in the direction 
of the line of least resistance (L.L.R.), and in so 
expanding pushes before it, with immense force, 
the mass of water lying in and around the L.L.R. 
If a vessel happen to lie in or near to this L.L.R. 
she must receive the shock due to the vis viva of 
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the whole or part of this water in motion, and she 
succumbs to this racking blow, or resists it accord- 
ing to her strength. If the L.L.R. happen to pass 
through the ship’s side, i.e., if her strength offer less 
resistance to the force of the explosion than the 
inertia of the water between that part of the ship’s 
side and the surface, then must her side or bottom 
be of necessity blown in, and this consideration 
alone shows how much more effective an explosion 
must be when directly under the keel of a vessel 
than when under her side. Yet the initial pressure 
sustained by the nearest portions of the vessel to 
the charge is the same in these two cases, although 
the well-known results are widely different. 

If the history of submarine explosions, whether 
in war or peace, be examined to present date, no 
single instance will be found in which an iron vessel 
possessing a skin at all approaching in strength that 
of the outer skin of a modern warship, has sus- 
tained any fatal injury from an explosion when she 
lay outside the water crater. The vessel may receive 
a shock that discovers weak points in her machine 
or hull, but if sound, and properly built, she wi 
receive no fatal injury unless subjected to the blow 
of water in mass driven against her at high velocity. 

It is extremely probable that the pressures 
registered in crusher gauges, placed in different 
positions with reference to a charge, may assist in 
solving the problem as to where a vessel of given 
strength is likely to receive a fatal injury from such 
charges ; and we are able to measure the pressures, 
but cannot measure the dimensions of the globes of 
gas suddenly formed, except very roughly by the 
craters made in mud, nor can we directly measure 
the velocity at which the water is driven against a 
ship’s side or bottom. Moreover, inasmuch as it is 
impossible to try each kind of explosive against a 
target representing an ironclad, crusher gauge ex- 
periments became convenient methods of comparing 
the comparative intensity of action of different ex- 
plosives. But crusher gauge experiments must be 
received with great caution, as well as any formulas 
deduced from them. The mathematical exactitude 
which seems to be allied with a formula may do 
more harm than good unless it be verified by target 
experiments. 

collection of facts, as recorded from actual target 
experiments, must be the first thing to examine care- 
fully, and the tabulated results already given are 
most useful in this direction. In short, when the 
limits of submarine mining experiments on which 
an empiric formula is based are not exceeded, it is 
more likely to be trustworthy than one which is 
founded on theoretical considerations, because our 
knowledge of what occurs during a subaqueous ex- 
plosion, is at present so.restricted. 

The experiments carried out in America were 
mostly with small charges, and are chiefly useful in 
giving an indication as to the relative intensity of 
action of various explosives, as registered by crusher 
gauges placed at small distances from the charges. 

The careful and scientific investigation of the 
theory of subaqueous explosions which General 
Abbot has made rests mainly on such experiments, 
and his deductions must be accepted with caution, 
for we have already seen that they are not always 
corroborated by the results of experiments with 
larger charges, as was shown in some of the explo- 
sions fired against the Oberon, ‘and against the 
target ship at Carlskrona. 

(To be continued.) 





NOTES. 

Jusmen TELEGRAPHY. 

Ar the dinner held to commemorate the Jubilee 
of Telegraphy on July 27th, at the Holborn Res- 
taurant, the Postmaster-General stated that the 
pansant speed of the telegraph between Dublin and 
ndon is 462 words a minute, a figure on which 
Sir William Thomson, a subsequent speaker, based 
an argument against Home Rule for Ireland. It 
seemed to him ‘‘an ample demonstration of the 
utter scientific absurdity of any sentimental need 
for a separate Parliament in Ireland.” Sir William 
laced the rate at 500 words per minute ; but 
‘bably this is not in general attained. Mr. 


pro- 
Raikes 
also stated that 51,500,000 telegrams were sent 
through the Post-Office last year in the United 
Kingdom. This is at the rate of about a million 


per week ; and the number is steadily growing. 
Some 41 millions were inland messages, and a great 
proportion press messages. The rate for press 
messages is only 2d. per 100 words; and. Mr. 
Raikes computed a loss of 200,000/. a year to the 





revenue from this privilege. The value of a tele- 
gram on the average to the State is 8d., whereas 
two years ago it was 1s. 1d. The average price of a 
telegram at the present time is only about one-third 
of what it was seventeen years ago. Mr. John 
Pender, another speaker, stated that there were 
now 115,000 miles of cable, representing nearly 40 
million pounds. 
A Fast Stream Yacut. 

The steam yacht, Now Then, built by the famous 
blind designer, Herreshoff, of Bristol, Rhode 
Island, U.S., has made the passage from Bristol 
to New York in 7 hours and 6 minutes, the speed 
averaging 24 miles an hour, and a portion of the 
trip was made at the unprecedented speed of 28 
miles per hour. The most noticeable feature of 
the steam yachts of this builder is the use of a coil 
boiler capable of standing a working pressure of 
250 lb. tothesquareinch. The Now Then measures 
81 ft. on the water line and 85 ft. over all, 10 ft. 
beam, and 3 ft. 3 in. draught ; she has a flush deck 
and fore and aft schooner rigging. The bow is made 
with a sharp clipper overhang, and the stern re- 
sembles the ram of a man-of-war, but with concave 
surfaces underneath for the purpose of preventing 
depression of the stern when running at a high rate 
of speed. The builder has designed many fast steam 
yachts, but has not produced anything approaching 
this in speed. 

Civit ENGINEERING IN Practicat Poxirics. 

In a political torchlight procession at Hartford, 
U.S., one of the spectacular features attracted 
especial notice by reason of the peculiar manner in 
which it represented a subject certainly not usually 
considered in regard to practical politics, for it 
assumed to typify the Angel Gabriel with his horn, 
sounding the death knell of the opposition party. 
The incarnation of this strange theme consisted of 
a large goods wagon with a body nearly 4 ft. in 
height covered with white cloth, and the remainder 
of the vehicle painted white and drawn by a white 
mule. At times, a figure like the conventional 
angel, clad in white, rose from the middle of the 
vehicle, and flapped a pair of wings, which would 
compare favourably with the results of any in- 
ventors of flying machines, and were quite as useful. 
It then raised a white horn to its lips, and gave forth 
a discordant blast of such dissonance and volume that 
it drowned the noise of the crowd, the brass bands, 
and the artillery on the flat wagons, and was dis- 
tinctly heard in the country round about for a 
distance of 10 miles. The noise was a mixture of 
screech and droning, far exceeding the bray of mules, 
and described only by the unregenerate in terms 
irreverential. But the wonderment as to the 
marvellous lung power of the performer and the 
sound of the horn was a mystery to all. It was 
produced by the inventor of a celebrated torpedo, 
then under construction at one of the manufactories 
in that city, by taking a fog horn about 14 ft. in 
length, and placing a steam whistle in the smaller 
end of the horn, so that the same blast blew the 
horn and also sounded the whistle within the horn 
at the same time. The vis a tergo was supplied from 
cylinders of liquefied carbonic acid gas at a pressure 
of 1800 lb. to the square inch. This apparatus, 
with the assistants manipulating it, was concealed 
in the wagon, while the horn which was raised to 
the lips of the robe-clad figure was merely a cone 
of white paper. Alas for the prophecy which this 
tableau typified ! the opposite party did the most 
voting on election day. 


THe Perstan Rattway Concession. 

According to a telegram in the Times a Belgian 
syndicate has obtained a concession for a railway 
from Teheran to Meshed, and is maturing plans for 
the construction of this line, and eventually of other 
railways.in Persia. This is not the first time news 
of a similar character has been announced. Two 
years ago it was authoritatively asserted that some 
Russians had secured the concession. Then the 
papers were equally positive that a French syndicate 
had received permission, And finally, a short time 
ago, we were favoured with circumstantial particu- 
lars of the concession obtained by an ex-American 
minister at Teheran. It is a commentary on 
wes aw sluggishness that nothing has all along been 
said about English speculators being in the field. 
As a matter of fact, Persia appears to have dropped 
out of the sphere of English activity altogether. 
Yet we have closer commercial relations with Persia 
than Belgium, America and France, and practically 
dominate the Persian Gulf, where our commerce 
amounts to over a million a year. To a certain 


extent, the wretched policy of successive govern- 
ments, Conservative and Liberal, is to blame for 
this. While, in order to support German trade, 
Germany has gone to the expense of establishing a 
regular embassy at Teheran, our own long estab- 
lished legation has been permitted, if not indeed 
absolutely ordered, to maintain a strictly neutral 
attitude in regard to British trade. Thus, the con- 
cession seeker from this country is sure beforehand 
that he will get no support from a legation costing 
12,0001. to keep up, while any non-English rival 
can rely upon the support of the Russian embassy, 
if his projects are in sympathy with Russian policy. 
In the present case, the possibility is, that it is the 
American concession that has been transferred to 
the Belgian syndicate, it being well known that 
negotiations with this object in view have been in 
wie at Brussels some time. The line from 

eheran to Meshed would be about 580 miles long, 
and would tap some of the richest districts of Persia. 
A connection at one end would join it to the 
Caspian, and at the other to the Transcaspian Rail- 
way at Sarakhs or Merv. This would tie the 
fortunes of Persia to Russia; but such a fate has 
been long foreshadowed, and the Shah is doubtless 
by this time pretty well reconciled to it. At any 
rate, Bogland has attempted nothing with railways 
from the Persian Gulf to save Persia from com- 
mercial absorption by Russia. 


Ocean Liners oN THE NEva. 

At the launch of the ironclad cruiser Alexander 
II. at St. Petersburg, a few days ago, the public were 
remindedof the revolution accomplished by the ship 
canal by the unexpected appearance of the Asia, an 
ocean liner, close off the Nikoli bridge, which, in 
regard to the Russian capital, corresponds with our 
London Bridge on the Thames. Until the ship 
canal was taken seriously in hand, it was deemed 
impossible for large steamers to penetrate to St. 
Petersburg, and even after the opening of the 
canal there were plenty of croakers who predicted 
that it would never be of any use. However, in- 
stead of men-of-war built on the Neva having to wait 
for a favourable wind, and traverse the bar in a skele- 
ton condition, or buoyed by floats, accompanied by 
a swarm of big boats, they have since then been able 
to steam down to Cronstadt, vid the new canal, ina 
more or less finished condition, and have thereby 
demonstrated to the satisfaction of the Government 
the value and importance of the undertaking. It 
was reserved until the other day, all the same, for 
the public itself to appreciate the change by the 
appearance on the Neva of a vessel that once plied 
between Liverpool and New York, in company with 
the corvettes Askold and Razboinik, both of which 
have been round the world, and an entire fleet of 
torpedo vessels of various types. It is a pity, per- 
haps, that the intelligence branches of the War 
Office and Admiralty were uot represented on the 
spot, since the spectacle would have convinced 
them of the futility of all schemes for bringing 
Russia to terms in the Baltic by the capture of 
Cronstadt. To all intents and purposes, Cronstadt, 
in the opinion of Field Marshal Von Moltke himself, 
is practically impregnable ; but there are certain 
English military and naval writers who are either 
unaware of that opinion, or who think that the 
British fleet, in spite of Sir Charles Napier’s failure, 
can safely traverse a narrow channel crowded with 
torpedoes, smash its way past a whole series of 
island forts, and finally lay the fortifications of 
Cronstadt in ruins. However, if, after all this, the 
British Admiral has the certainty assured that he 
will find that the Russian fleet has escaped, thanks 
to the canal, to the river Neva, our Von Moltkes 
are bound to ask themselves the question as to 
whether the game is worth the candle. The fall of 
Cronstadt no longer implies, as it did thirty years 
ago, the destruction of the Russian Baltic fieet. 


Exezctric Lightinc in SWEDEN. 

We are constantly hearing of new installations 
of electric lighting in Sweden, and several towns 
have adopted it for street lighting; in Hernésand 
it has been worked for a couple of years, giving 
the. utmost satisfaction, and now the small town of 
Vexié has obtained a loan grant of 50,000 kroner 
from the Government in order to be able to go in 
for this mode of lighting. At Tumba paper mill, 
Sweden, an installation has just been completed, 
comprising 100 incandescent lamps ; the dynamo is 
a Wenstrém one, and the motive power is here, as 
in a number of other instances, water power. This 
installation has been done by the Elektriske Aktie- 
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to have the Post-Office in Stockholm lighted by 
electricity. Also in Norrképing, Sweden, the elec- 
tric light is coming into more general use; at 
the Drags cloth manufactory, a small beginning 
was made in the spring of 1885 with 40 incandescent 
lamps, which were later on in the year increased 
with 100 new lamps. Last year two 250-lamp 
Wenstrom dynamos were taken in use, and the 
number of lamps increased to about 500 ; now two 
more 250-lamp dynamos are being fixed, and electric 
light will now be introduced into all the works and 
offices .of the establishment, the total number 
of lamps being about 900. The motive power is 
a 100 horse-power water turbine, and the Elektriske 
Aktiebolaget, Stockholm, has also done the instal- 
lation. At Holmens Bank, Sweden, where there 
is ample water power, electric light is also on the 
point of being installed. An installation which is 
giving great satisfaction is that at the works and 
offices of the Stockholm Yagblad; there are 100 
Edison incandescent lamps of 10, 16, and 32 candle- 
power; the dynamo is a Wenstrém 80-lamp 16 
candle-power nominal. In Norway, too, new in- 
stallations are the order of the day. At Grasvik, 
Fristad, Messrs. J. N. Jacobsen and Co., had last 
year one of their works titted with electric light, 
and this has now been extended to their two remain- 
ing works. There are now three Schuckert dynamos 
intended for 300 20-candle power lamps, of which 
240 are already in use. The lamps are exclusively 
Edison’s incandescent for 110 volts; and portable 
lamps are used, wherever this is required. The 
dynamos are worked from the main engines of the 
works, and are self-regulating, so that no further 
regulation is necessary. The whole installation 
has been done by Mr. Olaf M. Halwech, Fristad ; 
the dynamos are supplied by the Electriske Bureau, 
Christiania, who are Schuckert’s sole agents for 
Norway. J. N. Jacobsen and Co. have hitherto 
had their own gas works, but have now entirely 
abandoned gas for electricity. At Fristad the 
following firms also have adopted electric light : 
Fristad Steam Saw Mills; H. Bjérneby, Nielsen, 
Mathiesen, and Co.; and the Fristad Engineer- 
ing Company. 
THE LimpsFIELD AND OxTED WatTEeR Works. 


The Limpsfield and Oxted Water Works, which 
were opened last Friday, appear to be an excellent 
solution of the question of water supply in this 
district. The works are situated in Pain’s Hill 
Dell, at a point where an anticlinal fault in the 
strata has caused the Lower Silurian greensand to 
dip in a direction opposed to its general downthrow 
in the locality. Under these conditions strong 
springs are thrown out at this point, which have 
been impounded by a crescent-shaped puddle-wall 
thrown across the dell, and resting on the solid clay 
at a depth of 27 ft. below the average ground 
level. By excavating inside this wall a reser- 
voir has been formed in which the water 
driving the pumping machinery is stored. The 
actual water supply is obtained from two wells 
sunk on the high ground above this reservoir, but 
still not sufficiently elevated to command the whole 
district, and pumping has consequently been a 
necessity. To provide for this, hydraulic pumps, 
constructed by the Worthington Pumping Engine 
Company, New York, have been erected at a point 
65 ft. below the above-mentioned reservoir, and 
from a test to be mentioned later on, the choice of 
these seems to have been fully justified. Two sets, 
each on the well-known duplex system, have been 
put up, one pumping into a covered reservoir 220 ft. 
above the engine house, which can supply all tanks 
up to 500 ft. above ordnance datum, the other 
set of somewhat less capacity being intended 
to feed a similar reservoir, not yet erected, 
on 100ft. higher level, and in the mean time 
the pumps for it discharge into the low-level re- 
servoir through a weighted valve. The pumps are 
designed to raise 45,000 gallons of water per day, 
and will require about four times this quantity to 
drive them, in this way comparing favourably with 
a hydraulic ram. When the engines were erected, 
Mr. Barns Kinsey, M.I.C.E., to whose designs the 
works have been carried out, set them to work, and 
locked the engine-room door preventing all access 
to the machinery for a perios of 120 hours. At 
the end of this time they were found in per- 
fect order and still at work, showing that in 
addition to requiring no expenditure for fuel 
they would claim a minimum of | attendance. 
When the pumps are not at work the supply 
from the wells is syphoned into the power reservoir, 





which is capable of holding 400,000 gallons. 
About 63 miles of water main, from 5 in. to 3 in. 
in diameter, have already been laid, and it is pro- 
posed to erect a water tower on Limpsfield Common, 
which will enable the company to supply certain 
stations at present beyond their range. The works 
have been carried out by Messrs. S. F. Baker and 
Son, 160, Southwark Bridge-road, London, and 
appear to have been constructed in a thoroughly 
satisfactory way; Messrs. J. T. Sample and G. 
Van Notten Pole, Stud. Inst. C.E., have acted as 
clerks of works. Taking everything into considera- 
tion, the shareholders of the company are, we 
think, to be congratulated on having obtained a 
thoroughly efficient and economical system of supply. 





AN AMERICAN IRONCLAD. 

TuE type of battle ship selected by the American 
Government from the competitive designs, and recom- 
mended to be built by the United States Navy, was 
designed by Mr. Wm. John, of the Barrow Shipbuilding 
Company. It will have twin screws, an armoured belt 
extending sufficiently long to insure stability, even if 
the whole of the unarmoured ts of the water line 
before and abaft it are riddled: by small quick-firing 
guns or larger ones, and there is an armoured deck on 
top of this water line armour belt, as well as an armoured 
deck extending from the top of the armour belt to the 
bow and stern respectively. The belt itself is 12 in. 
thick, and extends from 2 ft. above the water line to 
4 ft. 6 in. below it. 

Above this deck there are two other decks extending 
fore and aft, with two turrets, each carrying one 
12 in. gun above this. These two turrets are placed one 
on each side of the ship en échelon, and the heavy guns 
are both capable of concentrating their fire right ahead, 
or right astern, or on either beam, and covering the 
whole horizon with one or other, and the greater part 
of it with both guns. The bases of the turrets, to- 
gether with the funnels, ammunition lifts, and other 
essential elements in fighting, are inclosed in what may 
be termed a redoubt, forming a breastwork, as it ex- 
tends from the upper deck to the deck next below it. 

The only armoured protection between the lower 

art of this redoubt and the armoured deck are passages 
or ammunition. This, which may be termed the lower 
*tween decks, has nothing in it vital besides these 
sages, as they are taken up with stores of various 
Kinde. and crew and other accommodation, but all the 
openings on it are surrounded by cofferdams, but not 
armoured. 

Besides the 12-in. guns in the turrets there are six 
6-in. guns; two on theupper deck with a fore and aft 
fire, and two on each side on the main deck, capable 
of firing nearly fore and aft. These are protected by 
shields. Besides there are four six-pounder Hotch- 
kiss rapid-firing guns, six three-pounders distributed 
on the main deck, two one-pounder Hotchkiss guns on 
the flying deck, and also four 37-millimetre Hotchkiss 
revolving cannons, one on each bow, and one on each 
quarter, There are six torpedo tubes, one on the bow, 
one on the stern, and two on each side, besides four elec- 
tric search lights for the ship, and two electric search 
lights for the boats. 

The ‘heavy guns will be loaded and the turrets 
will be revolved by hydraulic power. The ship will 
be built of steel, and the dimensions are as follows :— 
Length between perpendiculars, 290 ft. ; breadth ex- 
treme, 64 ft. 1 in.; depth moulded to upper deck, 
39 ft. 8 in. ; mean draught of water, 22 ft. 6in. The 
speed intended is 17 knots per hour, and the general 
object of the design is to provide a wide range for all 
the guns, and especially heavy bow and stern and 
broadside firing for the armour-protected 12-in. guns. 

The large and varied armament of smaller guns is 
calculated to provide an effective defence against tor- 
pedo boat attack, and also to be destructive to the un- 
armoured parts of the enemy, and especially to the 
neighbourhood of the load-line of such vessels as have 
no armour, or have what is termed internal armour 
protection. 

She is provided with large coal storage, and will 
have good steaming and manceuvring qualities. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THe Eprror oF ENGINEERING. 

Sm,—It is really too absurd of Mr. F, C. Smith to 
imagine that he can ride away from the correspondence 
on this subject in the cavalier manner he affects in your 
issue of the 22nd ult., and he will perhaps pardon my 
calling him back for a few moments to elucidate a little 
more than he has yet done, the matter of the comparative 
cost of working American and English locomotives on the 
Adelaide and Nairne Railway in South Australia. : 

In his letter in your issue of May 20, he attempted, it 
will be remembered, to pass off upon your readers as 
authentic, the statement that from figures obtained, as he 
said, from the above-named railway “‘ it appears that the 
American engines ccst 1.86d. for each 100 tons hauled one 
mile, while the English-built engines cost 2.73d. for each 
100 tons hauled one mile ;” and on my asking him to be 





‘ood enough to give his authority for that extraordinary 

fictum, all that he seems in a position to say is that it 
was based on ‘‘a performance sheet made out by Mr. W. 
Thow, posted in his engine shed.” Mr. Smith does not, 
however, produce the said performance sheet, nor any 
authenticated copy thereof, and we are, therefore, as far as 
ever from knowing how far Mr. Smith, or his informant— 
for I takeit Mr. Smith has not been to South Australia in 
person to verify the document—has manipulated (using 
the word in the most innocent sense) the figures it con- 
tains to suit his purpose. far, therefore, his statement 
as to the relative cost of working the two makes of loco- 
motives rests, as it did before, on Mr. Smith’s bare and 
unsupported assertion. But even the halting explanation 
he vouchsafes to give in his last letter shows the worth- 
lessness of his conclusions, several important elements in 
the question being omitted. To begin with, there is 
nothing produced to show whether the engines he com- 
pares are alike in general dimensions and cylinder power, 
and it would be absurd, of course, to draw general con- 
clusions as to the relative cost of working Knglish and 
American locomotives from the performance of one set of 
engines designed for drawing heavy trains at a slow speed, 
as 9 that of another set of engines designed, it may 
be, for drawing lighter trains at higher speeds. In the 
ee there is nothing to prove that the loads given 
by Mr. Smith were worked over the same lines and gra- 
dients in each case or under the same external conditions, 
And last, but not least, Mr. Smith is absolutely silent on 
the all-important question of the speed at which the loads 
were worked, although when it suits his purpose he is elo- 

uent as to the influence that speed has on train resistance, 
Mr. Smith’s theory, if I have correctly understood his 
arguments on the subject in former letters, is that the 
consumption of fuel yer indicated horse-power varies as the 
square of the speed. Taking, however, the more com- 
monly accepted rule that the resistance of trains varies 
as the square of the speed, then, in the instance he refers 
to, the work done at a speed of only 22} miles per hour 
in the case of the English engines with their reputed 
average load of 181 tons, would exactly balance the work 
done at a 8 of 15 miles per hour by the American 
engine with its reputed load of 418 tons; whence the 
claim made by Mr. Smith in favour of the American 
engine would entirely vanish. I say American engine, 
because it would appear from the wording of Mr. Smith’s 
last letter that only one American engine was at work on 
the Adelaide and Nairne line (as against twenty-three 
English engines), and for aught there is shown by Mr, 
Smith to the contrary, the average load he credits the 
American engine with may be based on special trial per- 
formances of the engine at even slower speeds than the 
15 miles per hour that I have assumed. Of course I do 
not wish to be understood to say that the speeds I have 
given were the actual speeds at which the loads were 
worked in each case, or that I accept as reliable the 
weight of the trains given by Mr. Smith. I have merely 
taken them as they stand to illustrate my argument as to 
the total worthlessness of Mr. Smith’s comparisons, 

That Mr. Smith is himself conscious that his figures 
are of no weight either in themselves or in view of the 
fact that Mr. Thow uses locomotives of English design 
and make in preference to American ones ma: gathered, 
I think, from the characteristic way in which he attempts 
to dispose of the fact, namely, by indulgence in discour- 
teous personalities, to use no stronger expression. In this 
case it is the more reprehensible on his part because his 
personalities take the form of inuendo and insinuation, 
rather than of manly and straightforward statement. 
long as figures could be extracted from Mr. Thow’s so- 
called “performance sheet” to bolster up Mr. Smith’s 
absurd notions regarding American locomotives, not one 
word was heard in disparagement of the authority to 
whom they were attributed oy him, But when the prac- 
tice of their reputed author is shown to be at variance 
with Mr. Smith’s theories, that individual takes refuge in 
personalities and covert abuse. The offence isthe greater 
in this instance, because not only is the locomotive engi- 
neer to the South Australian Government not as party to 
this controversy, his name having been incidentally intro- 
duced, but he is precluded by his official position—as Mr. 
Smith ought to recognise—from entering into it, or of 
taking any notice of Mr. Smith’s communications. 

Mr. Smith’s mode of arriving at the relative first cost 
of American and English locomotives is another example 
of the free and easy manipulation of figures to suit his 

urpose, which has all along characterised his writings. 
His admission at the outset that the cost of the American 
locomotive in question was 2700/., as against 2000/. in the 
case of the English engines, certainly does not at first 
— support the claim advanced by Mr. Smith and his 
friends for cheapness in first cost of American locomotives, 
But in Mr. Smith’s hands the process of conversion in the 
matter of price is easy. Having by some hidden process 
of his own made out that the American engine’s ave 
load was 418 tons as inst 181 tons in the case of the 
English engines, or in the ratio of two to one (and a little 
over), he asserts without further ado that the former 
engine is “‘ equal to” two English engines. Accordingly 
he doubles 2000/., and then exclaims with the simplicity, 
one might say, of a schoolboy, ‘“‘We have 2700i. 
worth of American engine as equal to 4000/, of English 
engines.” And this is by the gentleman who has the 
effrontery to complain that the opinions and - state- 
ments of those whom he affects to criticise in the tone of 
a “learned professor ” are based on prejudice, and not on 
clear and incontrovertible fact. 

The blindness of Mr. Smith to the worthlessness of his 
literary contributions is so complete, and the belief in the 

bility of possible purchasers of American locomotives 
is so great, that he actually goes the length of quoting in 
support of his cause the statements of a nameless writer 
in a nameless newspaper whom he styles—as if it were 
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conclusive as to the value of the quotation—‘‘a fair- 
minded resident of Australia.” As you have given space 
to those statements I hope you will give space to the 
following ones in my possession from another “‘fair- 
minded resident of Australia,” whose experience of 
English and American locomotives is not limited to South 
Australia; but extends to the whole of the Australian 
Colonies. He says: 

“The Yankee engine is laid up again. They have had 
about 40,000 miles out of her. he tyres have been 
turned up twice and are now done up, being too thin to 
turn again, and one having come loose, she is hav a 
spare set of wheels put under her”. . . ‘‘ lam satisfied that 
no unbiassed practical re eta after a fair trial of each 
class (American and English) would put a Yankee engine 
on his line, even though its first cost should be only half 
that of an English engine.” 

“The Yankee engines won’t do here. After trial of 
more than twelve months, the member for North Queen- 


land stated in his report to the House that all the locomo- | w, 


tives required for the new lines would be procured from 
England.” ... “The materials used are most inferior, 
and the workmanship would disgrace a small colonial 
firm. For my part I consider the American locomotive 

uestion quite finished. They have been tried right round 
the colonies and disgraced themselves everywhere.” . . . 
‘The other day I went up the Nairne line (South Aus- 
tralia) on a Yankee six-coupled engine with 5 ft. driving 
wheels and a four-wheeled bogie, the cylinders being 19 in. 
by 24in. The grades are about 1in 45, and a little 1 in 
33. We had seven carriages or 63 tons. ‘The engine 
laboured heavily, and steam fell to 105 1b. The makers 

romised that this engine should take 120 tons up that 
fank at 30 miles per hour.” . , 
solidation’ engines in another colony, after extensive 
repairs, have had new boilers at the end of three years’ 
use.” / 

Perhaps Mr. Smith will now be inclined to modify to 
some extent his opinion as to the value of anonymous 
quotations, Yours truly, 


July 25, 1887. OBSERVER, 








PYROMETER FOR BLAST FURNACE USE. 
To THE EpiTor Or ENGINEERING. 

Sir,—If your correspondent ‘‘A. G.” requires very 
accurate measurements, say for scientific research, he 
might use Mons, M. Berthelot’s air thermometer. This 
instrument is described in Berthelot’s ‘‘ Mecanique 
Chemique,” page 300. The cost of the porcelain form is 
55 francs. his instrument is delicate, and requires 


cot care in usage ; it can, however, be used without an 


ifficulty for temperatures up to 1300 deg. Cent., and if 
the pressure of the heated chamber is as near as possible 
equal to that of the atmospheric pressure, it can us 
for temperatures as high as 1500 deg. Cent., or a higher 
temperature than the point of fusion of grey pig iron. 
Another instrument is that of Deville and Troost. This 
will indicate temperatures up to 1400 deg. Cent., but its 
cost is very high—equal to 380 francs, Both the fore- 

oing instruments can be obtained from Mons, L, Golaz, 

2, Rue St. Jacques, Paris, 

A convenient and essentially scientific thermometric 
instrument is that of Mons. Le Chatelier. This thermo- 
electric instrument 1 have already described by transla- 
tion—vide ENGINEERING 239, vol. xliii.—but it is, I 
am afraid, rather too delicate for blast furnace work. 
The instrument can be obtained from the electrician, 
Mons. Carpentier, 20, Rue Delambre, Paris. 

For general use in an iron works—such as, for instance, 
the estimation of the heat of recuperative 
nace stoves—a Siemens specific heat pyrometer can 
used. This instrument may be obtained from Siemens 
Brothers, Queen Anne’s Gate, London. For registeri: 
temperatures up to 1000 deg. Cent. this pyrometer wil 
cost about 67. For higher temperatures, or where plati- 
num cylinders are required, the price of the ‘Siemens 
pyrometer will be quadrupled 

I have quite recently made use of Murrie’s pyrometer 
side by side with that of Siemens’, and the results given 
were fairly uniform. Murrie’s pyrometer, if used with 
reasonable care, and according to the instructions given, 
isa very admirable instrument for temperatures up to 
1000 deg. Cent, It requires no elaborate calculation, and 
its indications can be read by untrained workmen. I 
advise “A, G.” to make a trial of this instrument. It 
can be obtained from Murrie’s Engineering Company, 
145, West Nile-street, Glasgow. 

If I can find time I hope to more fully enlarge on the 
advantages and disadvantages of instruments designed for 
the measurements of high temperatures at the coming 
mesting of the British Association. 

Yours fai thfully, 
. THWAITE. 


$7, Victoria-street, Liverpool, July 30, 1887. 


To THE Eprror or ENGINEERING, 

Sir,—In reply to “A. G.’s” inquiry as to the best means 
of ascertaining the temperature of hot blast, I have come 
to the conclusion after a lengthened trial that the only 
reliable instrument for giving an accurate and continuous 
record of the temperature of hot blast is Frew’s pyro- 
meter. It was fully described in your issue of January 8, 


1 Yours, &c. 
August 2, 1887, 


EXPERIENCE, 
To rue Epitor or ENGINEERING. 

Sra,—In saply ba your correspondent ‘‘ A. G.’s” letter 
headed ‘‘ Blast Furnaces,” in your issue of July 29, I beg 
to inclose particulars and description of Hobson’s patent 
hot blast pyrometer, of which I am the sole maker, and 
which has 
instrument yet devised, for testing the heat of the hot 


. The Yankee ‘Con- | C 


ot-blast fur- | Th 


found to be the simplest and most correct | 1,282. 





blast of blast furnaces. It is now largely used both in 
England, on the Continent, and in erica. 
Yours trul 


Manchester, August 3, 1887. OSEPH CASARTELLI. 





MISCELLANEA. 


Tue Pennsylvania Railroad are to have a Webb type 
compound locomotive constructed for their line. 


Serious signs of failure have aj red in the Portland 
cement concrete used in Dundee Harbour ; the deteriora- 
tion is attributed to a chemical action of the sea water. 


Gold has been found in Michigan on the property of 
the Lake Superior Iron Company ; the seam, though but 
8in. wide, is stated to be very rich. 


Last Friday a party consisting of students of the Insti- 
tute ra Civil Engineers were conducted over Beckton Gas 
orks, ‘ 


Mr, Charles Marvin has been unanimously elected cor- 
responding member of the Imperial Russian Techni 
Society, in recognition of his writings on petroleum. 


Linoleum is stated to make excellent valves, especially 
where great Rapines is required, being in this respect 
superior to both metal and leather. 


The Volksraad of the South African Republic have 
decided to appoint a Government engineer and architect 
at a salary of 6001. a year. 


The racing spars of the Clyde champion yacht, the 
Thistle, are being taken out by the Anchor Line steamer 
ircassia, 


Owing to the introduction of steel sleepers on some of 
the Continental lines the cost of maintenance is stated to 
have been reduced 35 per cent. 


A Committee of the Court of Common Council have 
recommended that the post of City architect should be 
abolished, and that a City surveyor and clerk of works, 
with a salary of 800/. a year, should be appointed instead. 


Magazine rifles are not to be adopted for the army at 
resent, as the military authorities are of the opinion that 
urther trials should be made before arriving at a final de- 

cision as to the type to be adopted. 


A new composite sloop, the Daphne, designed by Mr. 
W. H. White, the Director of Naval Construction, is to 
be commeneed at Sheerness Dockyard on the building 
slip lately oceupied by the Buzzard. 


Mr. H. B. Thwaite, of Liverpool, is about to carry out 
an exhaustive series of tests on the application of liquid 
fuels to steam boilers. Analyses of the oils, creosote, 


ed | and ostake, from Baku, will be made by Mr. Allen, of 


heffield. 


Since the 24th of February last telephonic communica- 
tion has been establised between the Stock Exchanges of 
Paris and Brussels, and extensions are at present in pro- 
gress, which, when completed, will allow subscribers to 
converse from their own offices, 


It is reported that blowers of gas of exceptional size 
have been met with in the Vale Colliery, Merthyr Tydvil, 
the proprietors of which have succeeded in collecting the 
gas and conducting it to the surface, where it is purified 
and used for lighting purposes. 


Vortex rings may, according to Professor Escriche, be 
easily produced by allowing hydrochloric acid to drop 
from a pipette into a weak solution of nitrate of mercury. 
e drops of acid should follow each other slowly and fall 
from not too great a height. 


From replies to their inquiries the committee of the 
Master Car-Builders’ Association conclude that there are 
perfectly satisfactory forms of metallic gland packings 
now in use ; these packings costing less for renewals and 
wearing the rods less than fibrous packings. 


Out of 1758 copper mines in the Ural Mountains only 
28 are now being worked ; the decline of the industry is 
attributed to the destruction of the surrounding forests 
and the a scarcity of fuel, acting in conjunction 
with great difficulties of transport. 


Through the oe on Saturday last of the Lachine 
bridge over the St. Lawrence, the Canadian Pacific Rail- 
road obtains a line of communication at all seasons of 
the year with every pest on the Atlantic coast between 
New York and Halifax. 


In the Manchester Exhibition, Mr. Howard Grubb, 
of Rathmines, Dublin, shows a very ingenious form of 
electric regulator for telescopes; this is so perfect in 
action thatin star photography the image can be kept on 
the sensitive plate for a period of some hours. 

An experimental locomotive has been built for the 
Lehigh Valley Railroad Company, which Professor 
Kline, of Lehigh University, is to test, with a view to 
ascertaining the most economical conditions of working. 
The tests will include measurements of the water and 
coal consumption per train-mile, 

The examiners to the Science and Art Department 
report that there is this year a marked improvement in the 
architectural and engineering drawings submitted to 
them, but the report of the examiners in art is less favour- 
able, the designs in most of the subjects being too poor to 
admit of any prizes being awarded. 

The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the Bee § pa 
amounted, on 15,4394 miles, to 1,303,704/., and for the 
correspendi peri of 1886, on 15,328 miles, to 
5282, » am increase of 1114 miles, or 0.7 per cent., 
and an increase of 21,411/,, or 1.6 per cent. 


July 24, | li 





It is estimated that the proposed Simplon Tunnel 
would cost 52,000,000 francs, if it were constructed for a 
single line of rails, or 62,000,000 francs if a double line 
were laid through it, the time required to construct it 
being put down at seven years and a half. Its length 
would be nearly ten miles. 


Though neat slag cement does not appear to be as 
strong as neat Portland, it nevertheless, owing to its ex- 
tremely fine state of division, makes nearly, if not quite 
as strong cement mortar; indeed, some experiments 
would seem to show that for this purpose it is even 
superior to the older established material. 


Two gun lathes, one of which weighs about 175 tons, 
and the other about 145 tons, and each having a bed 90 ft. 
long, have been removed by the United States Govern- 
ment from the South Boston Iron Works to the Water- 
vliet Arsenal, West Troy, New York, at which place it is 
— to build the new guns for the United States 

avy: 


The Committee on the Manufacturing Departments of 


cal | the Army state that the three preliminary conditions of 


any satisfactory scheme of reorganisation are: (1) More 
intimate union between the various departments ; 
(2) W igarge' permanence in the appointments of the 
heads of the factories, and the introduction of a larger 
rea element; and (3) inspection independent of manu- 
acture, 


In a communication to the Société Internationale des 
Electriciens, M. Mealaret condemns the practice of speci- 
fying that wire for electrical purposes shall have a con- 

uctivity equal to a certain percentage of that of pure 
copper as determined by Matheissen thirty years ago, 
since the wire manufactured, at the present time has a 
greater density than the wire employed in Matheissen’s 
experiments. 


The Chinese Government has granted a concession for 
the construction of railways and telephones to an American 
syndicate, the terms of which are that the Chinese Govern- 
ment supplies half the capital and will havea half interest 
in the undertaking, A line is projected in the first place 
between Tiéntsin and Shanghai, a distance of 900 miles, 
which will afterwards be extended to Nankin and Canton, 
making 1000 miles more. 


We understand that Mr. J. Stannah, of 20; Southwark 
Bridge-road, London, is occupied in the construction of 
cranes and lifts for the Hydraulic Power Co., Limited, 
about whose operations we recently gree an article. 
Amongst other work of this kind Mr. Stannah is now 
completing an installation at Messrs. Glyn, Mills, and 
Co., ineluding a passenger lift, a lift for books, and a third 
for raising and lowering a strong room. 

In some experiments published’in the last volume of 
the Proceedings of the Institute of Civil Engineers, Mr. 
J. Goodman, found that the coefficient of friction of ball 
bearings was somewhat greater than that of plain spindles 
with bath lubrication, but ‘as this system requires a very 
large quantity of oil, the use of ball bearings is decidedly 
advantageous, and if a less efficient method of lubricating 
plain spindles than the bath is used ball bearings have a 
much lower coefficient of friction. 


M. Garel has invented an electrical method of 
ing paper stencils for letters, circulars, &c. In this 
re ceaivese a piece of very thin pare rests on a carbon 
block connected with one pole of a small induction coil, 
whilst the style, with which the writing is done, is con- 
nected with the other pole. On using the apparatus a 
series of sparks pass between the style and the carbon 
block, perforating the paper, which can then be used as 
a stencil in the ordinary way. 


repar- 


In testing bars of iron or steel in tension, a large per- 
centage of the total elongation takes place in a length 
equal to the diameter of the bar on each side of the 
fractured section, hence if it is specified that elongations 
shall be measu on a constant length, specimens of 
large area will give a more favourable result than will be 
obtained with those of smaller section. For this reason 
Professor J. B. Johnson, of Washington Univerity, pro- 
poses that there should be a constant ratio between the 
area tested and the length on which the elongation is 
measured ; for oe a he proposes that this 
length should be eight. eters. 


The Council of National Association of British and 
Irish Millers, who for some years past have given a gold 
medal and money prizes to the candidates obtaining the 
most marks in the City and Guilds of Lendon technical 
examinations in milling, decided at their last meeting 
that these prizes should in future be confined to candi- 
dates in the employ of members of the Association, By 
thus limiting the competition, the Council apparently 
hopes to confine its generosity to its own members, actual 
and prospective, on the old rinciple that charity 
begins at home, instead of having the chief prizes carried 
off by milling engineers, an event which has taken place 
on-the last two occasions. ° 


At a night féte recently held in Versailles, MM. 
Sautter, Lemonnier, and Co., the well-known engineers 
and electricians, of Paris, produced some very beautiful 
and highly popular effects with two powerful arc lamps 
and Mangin projectors of 40 centimetres diameter. These 
were installed on the roof of the palace, and the beams 
were directed upon the gardens and statuary, as well 
as upon the fountain of Apollo, the jets of which were 
very beautifully illuminated. This fountain was also 
ighted by a third lamp and projector placed about 100 
yards from it. The from this lamp was caused to 
traverse coloured transparent screens and produced effects 
similar to those which were so popular during the series 
of Exhibitions at South Kensington. 
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THE INGERSOLL DUPLEX ROCK DRILL. 


Tue Ingersoll duplex rock drill, which we illustrate 
below, is an appliance which, it is claimed, presents 
considerable advantages, amongst these being a self- 
acting and self-adjusting feed motion and an automatic 
rotation of the drill, so uniform in character that a 
round hole is bored with a common flat pointed bit. 
The distinctive feature of the machine is, however, an 
arrangement by which two or more strokes of the bit 
are made for one revolution of the flywheel. On 
looking at the —— it will be seen that 
the flywheel drives the drill crank through a ratchet 
wheel and not direct; if, then, the drill is at the 
bottom of its stroke and the flywheel is rotated in 
the proper direction, the crank turns with it, raisin 
the drill spindle and compressing the strong spi 
spring shown in the engraving. When the crank 
reaches the top of its stroke, this spring depressing 
the drill, causes the crank to travel away from the fly- 


\ 
, 
, 
, 
» 
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wheel, the ratchet allowing this to take place, and the 
bit gives it first blow. On the bit rebounding from 
the rock, the crank, owing to its inertia, continues to 
revolve in the same direction as before, and the drill 
rises to, say, one-third its full travel, but before it can 
descend the ratchet locks the crank, which again travels 
with the flywheel, till it a second time reaches the top 
of its travel, and a repetition of the movements already 
described takes place. As the drill spindle is only 
connected by the spring and flexible straps to the 
machine framing, destructive shocks in the latter 
are avoided, and the method of working has in addi- 
tion the advantage that the energy of the recoil is used 
in raising the bit, instead of being entirely wasted as in 
most other machines. The drill, which is arranged for 
both hand and power driving, is manufactured by 
Messrs. Clark and Wellington, 79, Queen Victoria- 
street, London, E,C, 


THE diagrams above are designed to furnish a com- 
parison of the physical qualities of samples of Delta 
metal, mild steel, brass, and copper. It will be noticed 
that the Delta metal gives wonderfully good results. 
The curves have been plotted from those given by Mr. 
J. H. Wicksteed, of the firm of Messrs. Buckton and 
Co., Meadow-lane, Leeds, in a lecture read at the 
Institution of Mechanical Engineers. The dotted line 
indicates the diagram to same scale of a test made by 
Mr. D. Kirkaldy. 





THE MARINE ENGINE. 
Progress and Development of the Marine Engine.* 
By Frank C. MarsHALt, Member of Council. 


In 1881 I had the honour to read a paper before the 
Institute of Mechanical Engineers in this city upon the 
‘“* Progress and Development of the Marine Engine,” and 
it has been suggested to me by our noble President that 
the present meeting of this Institution 1 2 ogee an appro- 
priate opportunity of putting on record the present posi- 
tion of marine engineering, and of drawing attention to 
the progress made since that date. 

Some parts of the subject have already been fully dealt 
with in the excellent papers read . by . W. Parker at 
the Liverpool meeting of the Institution last year, and by 
Mr. Percy Hall at the North-East Coast Institution of 
Engineers and Shipbuilders, and the late Mr. Wylie, at 
the Institute of Mechanical Engineers at Leeds, 

In my former paper [ gave particulars of the principal 
proportions and performances of thirty-nine steamships, 
and showed by comparison with similar data given in 
1872 by Sir F. Bramwell as the average of twenty-eight 
steamers, that during the nine preceding years substantial 
progress had been made, not only in economy of fuel, but 
also as regards the amount of power and speed obtained, 
whilst at the same time I drew attention to the necessity 
of paying greater attention to the weights of machinery 
in proportion to the power developed, a matter which in 
special cases is of greater importance than economy of 
fuel. It may be interesting here to note that in 1872 
the average ore of coal per indicated horse-power 
per hour was 2,11 lb., while in 1881 it was only 1.828, 
showing a decrease of 13.38 per cent. ; the piston speed 
in 1872 averaged 376 ft. per minute, against 467 ft. in 
1881; while the average working pressure was 52.5 lb, in 
as ainst 77.4 lb. per suere inch in 1881, 

n the six years which haye since passed very great 
progress has been made in all these points. As regards 
economy of fuel, the greatest step taken has been the in- 
troduction of the triple-expansion engine, which since the 
successful work done by those of the s.s, Aberdeen, which 


* Abstract of pa read before the Institution of 








Naval Architects at Newcastle, 
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commenced running in 1882, have come to be practically 
universally adopted for all new merchant steamers, as 
well as for all new war vessels, and 150 1b. the normal 
wanes steam pressure. 

_In Mr. Hall’s paper, already alluded to, the results are 
given of several voyages made with cargo steamers, 
running at moderate speeds, with an average consumption 
of 1,512 lb. of coal per indicated horse-power per hour 
with triple-expansion engines, against 1.955 lb. with 
ordinary two-cylinder compound engines in vessels en- 
gaged in similar trades, = a reduction of 22.6 per 
cent. These figures speak for themselves, and I think we 
may reasonably expect that a careful and patient atten- 
tion to details and proportions of the present type of 
engines and boilers will result in at least some additional 
economy, in the same way that small improvements in 
design led to the which my previous papers 
recorded as having been achieved in the now old type of 
double compound engines between 1872 and 1881. c 

The recent developments, as regards power of anginse 
and speed of vessels, are really remarkable. In 1881 the 
merchant steamer of largest power then at work was the 
Arizona, having cylinders of 62 in., 90 in., and 90 in., with 
a stroke of 66 in. She was then considered to be quite an 
exceptional vessel, but she has since been succeeded by 
the following vessels of greater power, the particulars of 
which were given in the valuable paper read at Liverpool 
last year by Mr. John, andsome of which I have ventured 
to re-state in the following Table : 

















Diameter cf Indicated 
Vessel. Cylinders, Stroke. Horse-Power. 
Alaska... d ‘ 68, 100, 100 72 10,000 
America .. 63, 91, 91 66 7,364 
Aurania .. , 91, 91 72 8,500 
City of Rome 43, 43, 43, 86, 86, 86 72 11,890 
Etruria .. , 105, 105 72 14,321 
Oregon 70, 104, 104 72 13,300 
Servia .. al 72, 100, 100 78 10,300 
Umbria .. ” 71, 105, 105 72 14,321 





Previous to the Arizona the greatest power developed 
in any of the Atlantic liners was about 5000 indicated 
horse-power ; now we have the Etruria and Umbris each 
indicating regularly a power of over 14,000 horses. 

The inter ication between our own country and 
the Continent, as well as that between the islands consti- 
tuting our United Kingdom, has, within the period under 
consideration, received great impetus by the placing in 
the several lines steamers of enormous power, notably the 
Victoria and the cape recently placed on the Dover 
and Calais route, and the Queen Victoria and Prince of 
Wales between Live: 1 and the Isle of Man, vessels 
driven at the un ented 8 of from 20 to 23 knots 
by a steam power of from to 7000 horses. 

The results in point of a are equally remarkable. 
From the figures given by Mr, John in the paper referred 
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to, it appears that the time of crossing the Atlantic has 
been reduced from eight and a quarter days to six and a 
quarter days. It is remarkable that none of these cele- 
brated Atlantic mail steamers have been fitted with 
triple-expansion engines. Several v of equal power 
have, however, been recently built, and there are now in 
process of building two large vessels having triple-expan- 
sion engines and boilers worked with fo! draught, said 
to be intended to develop 18,000 horse-power, the per- 
formances of which are expected to eclipse those of all the 
vessels which have p ed them. need hardly say 
that the whole of the engineering world will be greatly 
interested in these vessels. 

Turning our attention from the mercantile marine to 
war vessels we see quite as great improvements. In 1881 
the fastest cruisers afloat were H.M.S. Iris and Mercury, 
witha pe of 184 knots, obtained with an indica 

wer of about 7500 horses. Now there are several vessels 

aving a speed of 19 knots, and one, the Dogali, com- 
pleted early in 1886, belonging to the Italian Navy, has 
attained a speed of 19.75 knots, and is at the present time 
the fastest cruiser afloat. This supremacy she is not like] 
to retain long, as vessels are now being built whic 
are confidently expected to attain Himes | of 21 knots, 
but she will always retain some interest as the first war 
vessel of large power fitted with triple-expansion engines. 

The advantages of triple-expansion engines as compared 
with compound engines, and also the elasticity of power 

roduced by artificial draught, are admirably illustrated 

y the performances of these engines and those of the 
Panther and Leopard, belonging to the Austrian Govern- 
mant,. The last-named vessels are fitted with compound 
engines, and their boilers are exactly duplicates of those of 
the Dogali, except that they were worked at 90 lb. per 
square inch instead of 150 1b, The maximum power they 
developed was 6984 horses under forced draught and 4600 
horses under natural draught, whilst the Dogali developed 
8045 and 5347, an increase of about 16 per cent., due to 
the higher pressure, and in each case an increase of over 
50 per cent. in the power obtained by forced draught over 
that obtained by natural draught. 

The greatest power put into one vessel previous to 1881 
was, I believe, about 8000 in the cases of the Dandolo, 
Duilio, Inflexible, and Amiral Duperré. In 1881 and 
1882 the Italia and nto were being constructed, 
having a power of 18,000, an enormous advance being 
thus made at one step. So far, ourown Admiralty have 
not considered it wise to adopt powers of such magnitude, 
being content with 11,500 and 12,000 in our largest vessels. 
The Italian Government have now, however, in cuurse of 
construction the Re Umberto and Sicilia, each with a 
power of 19,500 horses, and the Sardegna, with a power 
of 22,800. The Sicilia and Re Umberto are twin-screw 
armour-clad vessels, and their engines are of the double- 
expansion compound type—two sets of engines to each 
propeller shaft—the cylinders of which are 47 in. and 89in. 
in diameter respectively, with a stroke of 5lin. In the 
case of the Sardegna the engines are being built by the 
Hawthorn Guppy Company, of Naples, from designs by 
the writer's firm, and consist of two sets of triple-expan- 
sion engines for each screw, having cylinders 39 in., 59 in., 
and 88in. in diameter respectively, and 5lin. stroke. 
These engines are so designed that the forward sets in 
each case can readily and quickly be disconnected from 
the others, so that when cruising at low speeds the after 
engines only need be used, and thus more economical 
results may be obtained than would be pessible with all 
the engines at work. 

In these engines, as in most of those of modern war 
vessels, the whole of the pumps are entirely independent 
of the main engines, and all are in duplicate, each pump 
being driven by its own independent engine. Each of the 
four sets of main engines has its own combined steam and 
hydraulic reversing engine, and these are so arranged that 
those of the engines working on one screw may be coupled 
together or disconnected at will in a similar way to that 
adopted for disconnecting the shafts, so that in case 
of mishap to one reversing engine the other coupled toit 
may be used to control either or both of the coupled sets 
of engines. 

The boiler power consists of 18 return tube boilers 
having each four furnaces. They are arranged in six 
separate water-tight compartments—four forward and 
—— of the engine rooms, The working pressure is 
150 Ib. 

Some idea of the magnitude of the motive power of this 
vessel may be formed from the fact that it consists of 62 
engines, having 90 cylinders, in all representing a collec- 
tive area of 47,466 square inches, or a cylinder of 20 ft. 
6 in. in diameter. e propelling engines will be worked 
at a piston speed of 1020 ft. per minute, and will consti- 
tute the largest propelling power ever introduced into any 
vessel, either for war or mercantile purposes. 

As regards torpedo boats and torpedo cruisers much 
also has been done, in fact, the latter dass of vessel has 
been called into existence during the last six years. These 
vessels in which the weight of the propelling machinery 
constitutes the greatest part of the votal displacement, 
are, up to the present time, the only type of sea-going 
vessels in which our naval constructors have ventured to 
adopt the modified locomotive type of boiler. With this 
type of boiler, worked with an intense draught produced 
by fans, and with high-speed engines of specially light 
construction, enormous powers have been developed upon 
light weights of ee 

The Destructor, so fully described by Mr. Biles at our 
last meeting, the Lieut. Iigin, uf the Russian, and the 
Rattleenake of our own Navy, are the first of this type of 
vessel fitted with triple-expansion engines. They fave 
each obtained a speed of between 19 and 20 knots, They 
were, however, preceded in point of time in the Italian 
Navy by the Folgore, fitted by the writer's firm with twin- 
gcrew engines, each screw being driven by a pair of com- 





pound engines with cylinders 194 in. and 35 in. by 16 in. 
stroke, and the Tripoli, fitted with three screws, each 
driven by similar engines to those of the Folgore. The 
Tripoli has obtained a speed of 21 knots, and the Folgore 
a speed of 22.8 knots, in either case without the engines 
being run at their full power, owing to the period of 
vibration of the vessels themselves, about 120 per minute, 
resulting in excessive vibration at speeds of engines of 
about 240 and 360 revolutions per minute, so that it was 
not deemed prudent to run the engines faster than 330 re- 
volutions. 

The Tripoli is being followed by the Montebello and 
Monzebano, each with three screws, but fitted with triple- 
expansion engines, having cylinders of 154 in., 24 in., and 
37 in., by 16 in. stroke. In these vessels the outer screws 
are arranged similarly tothose of an ordinary twin-screw 
ship, while the centre screw is carried much lower than 
the others, the shaft emerging at the stern just above the 
line of the keel, and passing beneath the rudder. The 
blades of these screws, therefore, project below the line of 
keel. In all cases each screwshaft is made with a dis- 
connecting arrangement, so that when cruising at less 
than full power either the outer twin screws’ engines or 
the centre engine may be worked alone, the propellers of 
the others being free to revolve, These engines are sup- 
= steam from two boilers to each engine, or six 
in all. 

The results of some trials made with one, two, and three 
screws respectively are given here, and are very interest- 
ing. They are, perhaps, not strictly comparable, as, 
owing to local circumstances, they were each made with 
different screws. The trials of one and two propellers 
being made with the same screws, only slightly reduced 
in diameter for the two-screw trial, while the three-screw 
trial was made with propellers of larger diameter and 
greater pitch ; and, moreover, as we have not correspond- 
ing records of the powers required to drive the vessel the 
same speeds with all three screws, we cannot estimate 
precisely the poy efficiency of one or two screws as 
compared with the three screws, but it is interesting to 
note that the efficiency of thesingle screw is by no means 
so small as might have been supposed, considering its 
small size. The results are given in the following Table: 


Table showing Results of Trials made with One, Two, and 
Three Screws, in the Royal Italian Torpedo Cruiser 
“ Tripoli.” 
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Length of vessel, 230 ft. ; breadth, 26 ft. 

Intimately connected with economy of fuel, and also 
with the weight of engines in proportion to their power, 
to which I shall presently one refer, is the question of 
forced draught. As some kind of artificial draught is now 
universal with all war vessels, and is becoming common in 
merchant steamers, it will be interesting to notice the first 
steps taken for the introduction of the system. At the 
outset it must be distinctly borne in mind that forced 
draught is now applied in different cases with extremely 
opposite ends in view, and as an engineering question, its 
success or the reverse depends upon the way in which it 
fulfils the conditions for which it was designed. In a few 
mercantile and in war vessels generally, especially in 
vessels of torpedo boat and torpedo cruiser type, this 
system has been adopted primarily, if not solely, with the 
view of obtaining a much greater power with a given 
weight of boilers than could be obtained with natural 
draught. Boilers worked in this way, and having a limited 
amount of absorbing, or as it is usually called heating 
surface, cannot be expected to transmit so great a propor- 
tion of the heat of combustion to the water as when they 
are worked under ordinary conditions, consequently they 
are somewhat less economical of fuel in proportion to the 
power developed. If, therefore, the system of forced 
draught as nes to war vessels were to be looked at 
solely from the coal consumption point of view, it would 
no doubt be considered to be a great failure, but consider- 
ing the way in which it meets the requirements actually 
sought for, it is a t success, and has contributed more 
than any other single improvement towards rendering 
our war vessels more efficient than formerly. 

The first application of this principle to marine pur- 
poses in this country was doubtless in torpedo boats with 
the locomotive form of boiler. The first application to 
other than torpedo vessels the writer believes to have 
been due to Mr. G, W. Rendel, formerly of the firm of 
Sir W. G. Armstrong, Mitchell, and Co., who in 1879 
placed the contract for the machinery of three cruisers 
with the writer’s firm, the machinery and boilers to be of 
the least possible weight for 2400 horse-power, suggesting 
at the same time the use of forced draught in the boiler 
furnaces. The vessels were very satisfactorily completed, 
two for the Chinese Government, viz., the Yang Wei and 
the Chow Yung, and one for the Japanese Government, 
the Tsukuski. On their trials they each gave about the 
same results, 2800 horse-power under forced and 1912 
under natural draught, with a speed of 164 knots and 
14.34 respectively. 

These vessels were followed by the Polyphemus, in which 
it will be remembered boilers of the locomotive type were 
first titted, and then in 1882 by the Satellite and Con- 
queror. Particulars of the very exhaustive and interesting 
trials of the application of forced draught to these vessels 
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were given in Mr. Butler's paper, and recorded in the 
Transactions of this Institution for 1883. 

The other applications of forced draught have been 
adopted wees = ly with the idea of obtaining economy of 
fuel, and aim at effecting a more perfect combustion of the 
fuel, giving higher temperature in the furnace, and, by 
means of an adequate proportion of absorbing surface, 
less waste of heat in the chimney, than is necessary to 
et the natural draught. Several systems of forced 

raught with economy of fuel in view have been tried ; 
that which has been the most extensively adopted is the 
Ferrando system, which, while equally applicable to 
all qualities of coal, aims chiefly at efficiently burning 
the small deteriorated Welsh or inferior classes of coals, 
and accomplishes its purposes admirably. When it is 
remembered that the individual particles of small or duff 
coal have the same composition as those of round or 


‘screened coal, it will be evident that if the duff coal can 


be as perfectly burned as the screened coal it will produce, 
weight for weight, the same amount of heat and the same 
evaporative effect. 

The economy to be obtained by using only the same 
quantity of low-priced small coal instead of good screened 
coal is of course very marked, but in addition to this, 
experience has shown that the more perfect combustion 
with this system gives an absolute savipg of coal, when 
compared, weight for weight, with that of large coal used 
with natural draught. 

All of the sixty-two steamers of the Florio-Rubattino 
Italian line are fitted with this system, and have been 
working with it for a considerable period, and at the pre- 
sent time two of the vessels belonging to this company 
are being fitted by the writer’s company with new triple- 
expansion engines and boilers constructed specially for 
this system of draught. 

In the Ferrando system the firebars are placed trans- 
versely in the furnace; they are very narrow, being only 
ys in. thick, and have air spaces between them of ,4 in. 
width. The ash-pits are closed, and the air of combustion 
is eure) at a pressure equivalent to a head of in. of 
water. 

On this question the indefatigable devotion of Mr. 
Howden to its development cannot be passed over, We 
were favoured with a paperfrom that gentleman at our 
1884 and 1886 meetings, upon which interesting discussions 
ensued ; and we must all be gratified to know that his 
system has been very severely tested and systematically 
experimented upon in a large ocean steamer with, the 
writer understands, most satisfactory results. These 
trials were attended by Mr. Parker, and, we may be sure, 
would be carried out in such a manner, and with such 
intelligence and care, as to make them of the greatest 
value in the study and development of this, which, in the 
writer’s humble opinion, is the subject of first importance 
in the further development of marine engine progress, 
viz., the complete utilisation of our fuel and the products 
of its combustion. The writer hopes Mr. Parker or Mr. 
Howden himself will, during the discussion, give an out- 
line of the results obtained, if they do not at present feel 
themselves free to give full details. 

Other systems of forced draught aiming at fuel economy 
have been used. In several cases they have been un- 
successful, and at present, the writer submits, should only 
be looked upon in this respect as experimental, rather 
than assured results. 

The universal adoption of some system of artificial 
draught in war vessels is, in the writer's opinion, the 
prelude to its general mee in the mercantile marine, 
where its advantages would be vastly more important and 
valuable. Some of these advantages he ventures to 
submit to the consideration of shipowners as follows : 

1. Reduced size and weight of boilers, with their con- 
tents, in the shape of many tons of water uselessly carried 
during the whole life of the ships, consequent on this in- 
creased space and capacity available for freight-paying 
cargo, as, for instance, affording the possibility of adopt- 
ing single-ended instead of double-ended boilers, by which 
not only the reduced cubic capacity of the boiler itself 
but the whole of that of the stokehold, is made available 
for ship’s use. 

2. The maintenance of uniform pressure of steam under 
all conditions of weather or climate, or the working and 
cleaning of fires, 

3. The complete ventilation of the stokeholds and the 
engine-rooms in hot climates and under all weather. 

4. Greater control over the whole of the operations 
connected with the generation and maintenance of steam. 

Engineers are constantly asked, ‘‘ Will it not be wasteful 
of fuel and shorten the life of the boilers?’ The writer 
— unhesitatingly answer, ‘‘ No,” to both these ques- 

ions. 

With regard tothe first, due attention being had to the 
proper proportion of grate and heating surface and dis- 
position of the same, no increased waste of heat should or 
will occur under ordinary careful management. 

The durability of locomotive boilers in which more 
than three times the quantity of fuel is consumed per 
square foot of grate, and in which the circulation of 
wateris much less complete, and its qualtity generally 
much worse, is sufficient answer to the second question. 

In regard to the weight of machinery required for 
the production of id ibe amount of power, there has been 
since 1881 but little progress made in the mercantile 
marine, except in in few individual cases ; and the writer 
would like here toimpress upon shipowners and engineers 
generally the necessity of paying greater attention to this 
important subject, as in all cases in which deadweight 
cargoes have to be carried; and judging from the great 
importance attached at the present time to the position 
of the load-line, it would ap a = the majority of 
cargo vessels are engaged in weight carrying, every 
reduction in weight of propelling inery and bunker 
coals means the increase of freight earning power of 
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the vessel. For instance, if we consider a vessel carry- 
ing a deadweight cargo of 2500 tons, and having an in- 
dicated horse-power of 1000, according to the data given 
in Mr. Hall’s paper, her propelling machinery would 
weigh 204tons, Now, if this could be reduced by 25 per 
cent., this would mean that the vessel could carry 51 tons 
more cargo, that is to say, she would have an increase of 
carrying capacity of 2 per cent., and since the working 
expenses would not in , this would give con- 
siderably more than this increase in the profits, whilst a 
larger reduction in the weight would give a propor- 
tionately larger benefit. 

In war vessels, however, the progress in matter of the 
rates of power and weight has been marked and con- 
tinuous, as may be seen from the following particulars of 
machinery supplied to the British Admiralty, which have 
been kindly furnished by Mr, R. Sennett, the engineer-in- 
chief of the Admiralty : 
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| z £ ° 
E | 3. |233. LAE 
mH | s8s |SF8s ia = 
se a4 2p. 
Vessel, Date. = Sse % PES Es 3% 
as.|a 8 |23 ¢age 
ge | Sy8 | S258 geet 
Eo = am 25 am 8 b-F-7-¥ 
Ib. Ib. Ib. 
Iris.. 1880 7,330 136 173 309 
Canada .. 1882 2,480 152 11 363 
Satellite .. 1882 1,400 134 177 311 
Conqueror 1883 5,840 145 166 811 
Colossus .. 1884 7,490 151 178 329 
Edinburgh 1884 7,520 143 169 312 
Impérieuse 1885 | 10,180 130 140 270 
ney .. 1885 | 11,160 105 127 232 
Leander . 1885 5,500 139 196 335 
Mersey .. 1885 6,630 82} 104 1864 
Surprise .. 1885 3,030 112 149 261 
Scout ve 1835 3,370 78 116 194 
Benbow .. 1885 | 10,850 112 158 270 
Howe oe --| 1886 | 11,725 104 116 220 
Calliope .. -.| 1886 4,024 113 175 288 
Now building. 
Racoon .... 4,500 85 105 190 
Medusa .. 9,000 ee ae 161 
New Rattler 1,200 ; 944 
Daphne .. 2,000 215 
Sandfly . 8,000 82} 
The following are similar particulars of engines made 
by the writer’s firm : 
; g Se lewd 
é | dy. |Est [szi 
& | #8 | Sho 3 ™S 
td s 2 = 8 a | & pt 
Name. Date. & SES | 323 ; 233 ; 
ro ers — > g ro Rt 8 roy 
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so | SBS |sEzo Sees 
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Ib. Ib. Ib. 
Tsukuski.. 1881 2,887 147 115 262 
Protector.. 1884 1,646 109 127 236 
Esmeralda 1884 6,282 119 128 287 
G. Basan .. 1884 6,000 114 122 236 
Naniwa .. 1885 7,720 98 106 204 
Panther . 1886 6,984 76 100 176 
ogalit .. 1887 8,045 78 90 1¢8 
Isla de Cubat 1887 2,700 70 89 159 
Tripolit .. --| 1887 4,200 84 50 84 
Now building. 
Sardegnat 22,800 83 95 178 
Montebellott 4,200 85 49 84 
No. 2093{.. 4,200 60 74 134 
Express* .. 2,800 145 128 273 

















* The Express is a merchant vessel intended to attain a speed 
of 17 knots. 

+ These vessels have each tix locomotive boilers. 

{ These vessels have triple-expansion engines ; all the others in 
the Table are two-cylinder compound. 


This result has been achieved in the boiler department 
principally by the more complete adoption of forced 
Pyeng whereby we now get 20 and even 22 indicated 
horse-power per square foot of grate, and in the engine 
department by use of higher speeds of piston and revo- 
lution, made possible by the more general employment 
of the high-class material now available in the construc- 
tion of the engines. 

As regards the weights of the boilers, when referring to 
forced draught I have already indicated that when eco- 
nomy of fuel is not of first importance very great reduc- 
tion in weight is obtainable by this means, and that even 
when economy is of the first importance this principle is 
attended with economical results, even when accom- 
panied by reduction in the size of boiler ; but so long as 
the present type of boiler is used in our mercantile marine, 
and the present scantlings be insisted on, we shall not be 
able to make so a reduction in boiler weights as 
might be done by the adoption of, say, the locomotive type. 
As regards scantlings, however, the Admiralty havetaken'a 
bold and important step. Instead of applying the stereo- 
typed rules and regulations properly ey e to boilers 
designed to work at from 301b. to 601b., and which re- 
quire the hydraulic test pressure to be double that of the 
working pressure, to those now constructed for 150 lb. 
pressure, they have adopted a system similar to that 
adopted in Germany, of testing boilers to 901b. in excess 
of their working pressure instead of to double the work- 
ing pressure, and of regulating the scantlings by the test 
pressure. On this principle, if a boiler be made with the 
scantlings arranged by the older method for 150 1b. work- 
ing pressure and to 300lb. testing pressure, it would be 
approved of for a working pressure of 2101b, per square 
inch instead of 150 1b., an increase of 40 per cent. in the 
working pressure ; and affording the means of obtaining 








the advan’ and economy arising from the use and 
application of steam of 33 per cent. higher pressure say in 
— of the quadruple-expansion system. 

t is with regard to types of boilers, however, that there 
is the greatest room for improvement, the modified loco- 
motive form having now proved itself to be far better 
adapted to continuous work than it was at one time con- 
sidered to be ; the objections formerly urged against its 
use no longer hold good, while its lightness, and the small 
arr of water it contains, as compared with boilers of 
the ordinary type of the same power, are advantages much 
in its favour. 

The objections previously urged against this form of 
boiler were its comparative inaccessibility and the wear 
and tear due to insufficient circulation. As regards the 
latter point, the modifications recently made in the de- 
sign have completely removed these objections. From 
their construction it was difficult, if not impossible, to kee’ 
the water spaces round the furnaces a supplied wit: 
water, the evaporation in these spaces when under even 
natural or very slight artificial draught bein 
unless provision is made for a complete an 
supply of water to replace that evaporated. 

As regards accessibility of the interior parts of the 
boiler, this is mainly required for cleaning purposes, and 
its necessity is, therefore, primarily a question of boiler 
man ent. So long as scale is allowed to accumulate 
in boilers, so long will it be essential to have them easily 
accessible ; but the adoption of higher pressures is already 
leading to the abandonment of the older methods of work- 
ing and to the adoption of the principle of supplying only 
distilled water to make up waste, so that no scale can form 
in the boiler. : 

The Admiralty have long adopted the principle of 
double distillation for this purpose in all vessels fitted 
with boilers of the modified locomotive type, and lately 
in all other new vessels. In these double distillers the 
distillation is effected by means of the heat from steam 
taken direct from the boiler, the condensed water from 
this steam being returned to the boiler. The evaporation 
takes place a @ partial vacuum, and the distillate 
being condensed in a separate condenser may be used 
either for dietetic purposes or for supplying fresh water 
to the boiler. When the latter object only is required 
there is no need for a separate condenser apparatus, as 
the evaporated vapour may be conducted direct to the 
main engine surface-condenser, while on another plan, 
which commends itself both for simplicity and for 
economy, the evaporation may take place under ordinary 
atmospheric pressure. 

Whatever form of distiller is used there can be no doubt 
that the economy attending the greater evaporative 
efficiency of the boiler owing to the heating surfaces bein 
kept clean, will of itself amply repay the relatively sm 
cost of the apparatus. : 

As regards the engines themselves we must follow the 
lead taken by the Admiralty, and look to high s of 
piston and of revolution, and to the use of high class 
material for the —. parts and framework, as bein 
the principal way in which we may effect a reduction o: 
weight in proportion to the power developed. Something 
also may no doubt be still done in this direction by im- 
a the efficiency of the steam by careful considera- 
tion of proportions of cylinders, degree of expansion, 
sizes of ports, &c. ; the latter point, sometimes overlooked, 
being important in all engines, but especially so in those 
of high speed. 

In some quarters, unfortunately, prejudice against 
high-speed engines seems to exist, as they are considered 
to be necessarily wanting in strength, and to be uneco- 
nomical both in propulsive efficiency and as regards wear 
and tear, but these prejudices will no doubt disappear in 
time. Such engines, to be successful, must be carefully 
designed, the strength and surfaces of every part being 
proportioned to the loads coming upon them, and, more- 
over, the momentum of the moving weights must be 
properly balanced. If these points are provided for there 
is no reason why fast running engines should not be 
economical in all respects. 

As regards wear and tear of engines, it must be borne 
in mind that speed is not the only factor to be considered. 
In all machinery, if undue wear of surfaces is to be 
avoided, they must be made of proper materials, accu- 
rately finished, and be proportioned to the loads coming 
upon them ; and when this is done, and an efficient con- 
stant automatic system of lubrication is fitted to all the 
working parts, little need be feared from this cause.. In 
our own experience we find that with piston speed of 
from 800 ft. to 850 ft. per minute engines have run as 
sweetly and as free from heating as when run at half that 
speed, and that the wear of brasses, &c., at this speed is 
as inappreciable as in engines working at lower epee. 

The other point mentioned, viz., propulsive efficiency, 
is one which experience shows may be equally assured 
with speeds of revolution much in excess of those now 
commen in the merchant service. The particulars of 
screws given by Mr. Linnington at the last meeting show 
that @ high propulsive efficiency may be in large heavy 
vessels with fast running screws, whilst, going to extreme 
limits of speed, the wonderful performances of torpedo 
boats would not be possible unless their propellers were 
~“—y as efficient at high as at low speeds. : 

Taking a broad view of the position, therefore, it may 
reasonably be expected tbat the near future will see 
further progress on all points connected with marine engi- 
neering; and although at the present time the require- 
ments of the mercantile marine are in many respects 
different from those of war vessels, so that the points 
striven for, and considered to be of first importance in 
one case, may not be of so much consequence in the other, 
yet, as in many respects they have much in common, we 
may expect that in such matters as economy of fuel, &., 
the mercantile marine will take the lead, and the de- 
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signers of war vessels will profit by the experience thus 
gained, so in matters connected with the production of 
power on a minimum weight war vessels will always be to 
the fore, and will give us experience which, if we are 
wise, we shall apply and make the most of. 

The writer cannot close this paper without acknow- 
ledging the great service rendered to himself personally in 
its preparation by his friend and colleague, Mr. James 
Milton, Member of Council, without whose valuable help 
he could not have completed it, or responded in any way 
tothe highly complimentary uest of the Council ex- 
preased through his lordship the President. 





THE MANUFACTORE OF STEEL PLATES. 


Some Investigations as to the Effects of Different Methods of 
Treatment of Mild Steel in the Manufacture of Plates.* 
By Mr. Jamzs Rirry, Gasgow. 

(Concluded from page 134.) 

From amongst the tin. plates “‘ reheated,” the third 
class again claims our attention, and in the ‘‘ soaked” 
plates4B: Now -_ I our consideration of Ab- 
stract II., and I may briefly point out that, in so far as 
relates to the 1 in. plates, there is a slight balance of 
ee in favour of the third, as against the fourth 


In the fin. plates from “hammered” slabs, the fourth 
class wins, while from “‘ cogged” slabs 3 D is the best. 

In the jin. plates, ‘‘hammered,” there is very little 
hesitation in deciding in favour of 3 B, but in the  conged” 
division the unannealed lot gives 4 B as the best, and the 
annealed lot 3 C. 

Consider now Abstract III. From both lots of plates, 
that is, the mean of all the plates marked T, or, on the 
other hand, the mean of all those marked O, we have no 
hesitation in pointing out that the 4in. plates are better 
“- the din., on one hand, or the lin. plates on the 
other. 

Now for a moment reflect on these collections, and see 
what we have done. From Abstract I. we have, with 
one exception, selected plates made from ingots of a 
thickness of either 12in. (class 3), or only 6 in. (class 4), 
and have rejected those made from ingots of either 14 in. 
or 15in. in thickness. 

In Abstract II. we have not found any ve 
superiority in the third class (12 in. ingot) over 
class (6 in. ingot). 

Now look at Abstract IV., in which I have sharply 
contrasted the results of the two extremes of ‘“* work 
taking, on the one hand, fin. plates made from 15in, 
ingots, and on the other lin. plates made from ingots 
only 6in. thick. 

As might be expected, the tensile strength in the fin, 
plates is very much higher than in the case of the plates 
which have undergone little “‘ work ;” but (what one 
would not have anticipated) the extension is much higher 
in the latter case, while the contraction of area is not 
much less in the latter than in the former. 

The teaching of all this seems to be, that if you want 
astrong steel, without caring greatly about its ductility, 
put abundance of work upon it; but if you desire a 
plate of medium strength and of high ductility, do not 
put an excessive amount of work upon it; and if you 
would increase the ductility, anneal it carefully after 


distinct 
e fourth 


rolling. 

Of course I need not emphasise the desirability of 
having a good steel to start with; it is an important 
consideration throughout. 

Ido not think it desirable to add much more on this 
point ; but I may be permitted to say that I see no great 
difficulty in establishing a rule or rules for dealing with 
it. In a paper recently read before the Institution of 
Civil Engineers by Colonel Maitland, and which is to be 
found in part in our last volume of Proceedings, that 

tleman dealt with what he called a unit of work in 
orging. I think it not unlikely that any one taking 
Colonel Maitland’s conclusions, in conjunction with the 
data to be found in these tables, &c., would readily find 
a formula for calculating the amount of work it was 
desirable to put on plates in any given case. 

Now may I ask your attention to a portion of the 
tests to which as yet I have made no reference—I mean 
the “‘ bend tests.” I have no hesitation in stating that a 
study of the results I give under this heading will be 
found very interesting and instructive, and I trust that 
the explanatory remarks in the outside column of each 
Table will enable you to give a definite relative value to 
the figures or letters I have used. 

The first point I would mention in connection with 
these tests is that the corroboration which they give to 
the conclusions to be drawn from the tensile test results 
is very remarkable. I cannot enter into detail on this 
point, but may indicate what I mean. Look at the pro- 
gramme of tests I gave at the beginning of this paper, 
and by following the distinctive marks there given into 
the list of bend tests, you can trace the influence of each 
variety of treatment as clearly and as surely as in the 
tensile tests. 

But more than this is to be found in these columns. Up 
to this point we have had under consideration the treat- 
ment of the steel at different stages in the process or 
manufacture until it is delivered from the rolls—a plate 
of the required thickness, The results of these bend 
tests, in addition to strengthening the evidence found 
in the results of the tensile tests, indicate very dis- 
tinctly what will be the effect on the plate of its sub- 
sequent treatment either before it leaves the works 
or afterwards in the hands of the engineer, It is to 
these indications I would now direct your attention. 
First of all, we may assume that in the two columns 


* Paper read before the Iron and Steel Institute, 
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under headings ‘‘Sheared off Plates and Annealed,” (2 
and * Planed on E , but Unannealed,” (3), we shal 
find—in the first—the quality of the steel, and in the 
second the actual condition or quality of the steel in 
the plate. In the first case, any effects due to the 
plate being finished at too high or too low a tempera- 
ture—most important points—have been corrected by 
annealing, as may also many other kinds of ill treatment, 
and on glancing down this column, in all the Tables, — 
will see that there is not a single failure recorded. The 
quality of the steel was therefore — Now look at the 
other column. The test-pieces in these cases were sheared 
from the plates; afterwards, however, they had 3 in. 
planed off their edges, to remove the parts injured b 
shearing. The V G (very good), used to indicate result 
of test, means that the piece was flattened nearly close 
without any sign of crack or fracture. G shows that the 
piece, although flattened nearly close, had slightly cracked 
in bending. It is apparent, then, that any difference 
between the results in these two columns must be due to 
the methods of manufacture which have been adopted, or 
to the treatment which the steel has received. 

Then again the same rule applies on comparing the other 
columns of bend test results with these, and it may be 
safely assumed that any deficiencies of quality there ex- 
hibited are due to the operations performed on them as 
stated in the headings of the several columns. For 
instance, in the first column we find that injury was done 
to the test-pieces by shearing—the tests in these cases 
being done on pieces simply sheared from the plates, 
neither the plates nor the — being subject to any 
treatment before testing. Contrast the results in this 
column with those in column 2. You will see that in the 
former there.is a great number of breakages, the ter 
part of the 1 in., a considerable number of 4 in., and a few 
of the ¢-in., having broken; in many cases of the 1-in. 

lates, when the pieces were bent but a very little way. 

here being no other difference of treatment beyond the 
shearing in the one case and the planing in the other, it is 
evident that shearing has to answer for the poor results, 
and that the damage would have been corrected either by 
ame A the edges or by annealing. These facts are 

rought out in this case very clear: iM and very forcibly, 
and ought to command attention. They have been fre- 
quently confirmed, in my experience, by failures of plates 
under the savage treatment to which they have been sub- 
jected in the hands of engineers and boilermakers. At 
any rate we may urge that where plates are to be sheared 
and punched—and not to be subjected to any corrective 
treatment afterwards—the shear blades and the punches 
and dies shall be kept in such condition as to do the least 
amount of injury to the plates. 

Regarding the columns dealing with the usual temper 
tests—one on sheared pieces, the other on pieces with the 
edges planed—I need not detain you ; they have answered 
the purpose for which this test was first adopted, and 
have proved that the steel was good and of a mild nature. 

The bends which were tempered at a bright red heat 
show a considerable number of good bends as well as of 
failures, and the results show that it is too high a tem- 

rature at which {to temper mild steel. The charge we 

ave been dealing with is a medium soft one; had it con- 
tained as much carbon as plates 1 in. thick and upwards 
frequently contain, the probability is that scarcely a piece 
would have bent satisfactorily. 

Before dealing with the results of the bends, at .a blue 
heat, I had better describe the method of carrying out the 
test, which was, that the pieces were heated over a fire 
until a piece of tallow melted and boiled off and just 
** flashed.” They were then dipped in the liquid tallow 
for a few seconds till they ceased to boil the ow 
violently, but still boiled it moderately, where the piece 
was immersed, All those which did not break showed 
the blue colour on the metal when the outer scale was re- 
moved by bending. 

On looking at the column of results it will be seen that 
nearly all the pieces failed, that is, they cracked before 
being bent to the extent required under the usual temper 
test, probably the explanation of the fact that any stood 
is to be found in the method of heating, &c., which I have 
described. Ina former series of experiments, when all 
the pieces were heated for half an hour in boiling tallow, 
every one of the pieces cracked in bending, and we should 
probably have had similar results in this case had we been 
sufficiently patient and adopted the slower process, 

I have no intention of extending my remarks on this 
head. Most of you are doubtless aware of the exhaustive 
series of experiments carried out and reported on a recent 
occasion to the Institution of Civil Engineers by Messrs. 
Stromeyer and Parker, and I content myself with remark- 
ing thet these tests confirm their conclusions as to the 
imprudence of working plates at this low temperature. 

have now only one other point to discuss, and that is 
the subject of annealing. I have made one or two remarks 
showing the usefulness of this proves as a corrective to 
dam done to plates in various ys, and I would 
strongly emphasise its importance in all cases where 
plates are distortod or altered in form while subjected to 
only partial heating. It is essential that immediately 
after such work is done the plate shall be annealed, 

But what do we mean by annealing, and is it useful in 
all cases? To take the latter question first, I am clearly 
of opinion that, in so far as refers to the ordinary opera- 
tions of an efficient steel works, annealing is not necessary, 
and if carried out is of doubtful utility. If care is taken 
that the piece is delivered hot from the rolls—not too hot 
—and that subsequently it is not e ed to partial chills 
I do not think it will be improved by annealing. But if 
you are dealing with heavy masses, with extra thick 
plates, or with pieces which have been finished too cold, 
or which have been afterwards subjected to deterioration, 
then I think it wise to anneal. But this should be done 
with great care—care to see that, while heated sufficiently, 
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the piece is not subjected to such a high temperature as 
ill—according to Chernoff and others—prove injurious, 
and necessitate further ‘‘ work” being put upon it to 
restore it to its best condition. Care to see this re- 
heating and the subsequent cooling are not done too 
slowly, and so the piece subjected to the injury of being 
** stewed” or. ** ,” as elsewhere refe: to. 
“ see that this reheating is done uniformly throughout 

6 piece. , 

In view of the possibilities of damage due to so-called 
annealing, as we know it is ordered in some cases to be 
done, and as it is frequently carried out, I repeat that, 
on the whole, in all ordinary cases, I prefer to have the 
piece well finished in the mill, and to have it kept in that 
condition so +3 | as I am responsible for it. 

To conclude, I may mention that throughout this paper 
T have given no consideration to the economical as 
of any of the points raised, as these were beside the object 





I had in view. I may also remark that although it would 

have rendered my series of tests more complete if I had 

been able to include a set made from ingots much larger 

than the largest of those with which I have dealt, yet I 

have no reason to think that the deductions or conclusions 

ne — T have arrived would have been much modified 
ereby. 





Water SuPPLY IN QUEENSLAND.—Sir T. M‘Ilwraith, on 
behalf of the Darling Downs and Western Land Com- 
pany, has entered. into a contract with Mr. Lockhead, 
who has conducted successful boring operations for water 
in New South Wales, for boring 10,600 ft. with 10 in. bores 
on the A re Downs station, the contractor not being 
bound to any shaft deeper than 2000 ft. Mr. Lock- 
head has ered the n boring machinery from 
America, and is confident of success in his efforts to pro- 
vide an ample water supply, 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; ove Send ave mamiicnel ap 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

neery-Lane, E.C., either personally, or by letter, enclosing 
amount it A sige and postage, addressed to H. Reaper Lack, Eaq. 

The date advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 

ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


mettes Aotanted tif Meese, Ain Gan ar ether 
es or otner 
Fluids, [lld. 7 Figs.) June 19, 1886.—This invention relates 
chiefly to an arrangement of engine in which a circular motion of 
a grooved roller placed out of axial plane with the cylinders, is 
produced from a recip ting action of the pistons. ( 

July 19, 1887). 


8519. J. S. Raworth, London. Improvements in 
team es. (8d. 3 Figs.] June 29, 1886.—According 
to this invention the connecting-rod 4 may be slid off the crank- 
» 5 and crosshead 1 without slacking the brasses. The cross- 
ead 1, slide blocks 2, and crosshead pin 3 are formed all in 
one piece, the crosshead being open at one side and at its lower 








8519 
end. The connecting-rod is prevented from slipping off by a plate 


7 secured by a screw to the outer end of the pin 3. 8 is a similar 
plate for securing the other end of the connecting-rod to an 
overhung crank-pin 5 carried by the crank disc 6. (Sealed July 5, 
188: 


8893. W. Westwood, London. vements in 
Slide Valves. [8d. 6 Figs.] July 7, 1886.—This invention re- 
lates to an improved balanced slide valve. In the slide valve 1 is 
formed a cylinder 2 fitted with a piston 3. The rod 4 of this piston 
passes through a hole in the back of the valve, and is conn to 
two pairs of levers 6, 6, situated in the exhaust cavity 7 of the 
valve. Each pair of levers is pivotted at 8 to an anti-friction wheel 
or roller which serves as its fulcrum, One end of each lever 
being jointed to the lower end of the piston-rod, the other end 


Gy .f. 

Y WIZYIK 

N 

Syss‘ SSN 


Nato ten 
a oN EN LL 


or 
\N 




















WGQyy 
Wid 


Vf 


Zz 










bears against the under surface of the valve. A bar 10, let into 
the cylinder face so as to be flush with it, and secured by screws 
11, serves asa path for the rollers. The pressure of the motive 
fluid acting on the upper side of the piston is communicated 
through the Sabemaol a and levers 6 to the underside of the 
valve, and thus counterbalances the pressure of the motive ftuid 
on the remaining part of the back of the valve. Any steam leaking 
past the piston escapes into the exhaust port through a fine hole 
made for the purpose. (Sealed July 15, 1887). 

9039. A. Bever, Bradford, Yorks. Improvementsin 
High-Speed Steam Engines. (8d. 7 Figs.) July 10, 1886.— 
The high and low-pressure single-acting steam cylinders A and B 





















arn a. 
= 











are urranged one on each side of the crankshaft A'. The twocranks 
A3, A3 (w! are placed at an angle of 180 deg. to the crank of 


th “pressure cylinder A connected eonnect- 
ing rol d'ts the piston 0 of due cylinder B. "Fue pistons andl b 





are so proportioned as to equalise the pressuresthey exert on the 
eonabehatiy and as steam is admitted at the same instant to both 
cylinders —— slide valve C the pressures are practically 
balanced. e slide valve C is mounted upon an eccentric part 
of the crankshaft A', which when rotated, imparts the necessary 
reciprocating movement to the valve, Steam from the pipe g is 
admitted to and exhausted from the cylinder A by the valve C in 
the usual manner, the exhaust steam being conveyed to the 
cylinder B through a passage A formed in the valve C. The ex- 
haust from B is led away by the pive i. Air buffers, consisting of 
pistons d' working in cylinders D, are connected by links to each 
end of the valve C. The coupling shown in Figs. 3 and 4 is formed 
in two parts, the part m being fixed on the engine shaft, and the 
part ” on the shaft of the machine to be driven. The parts n, m 
are coupled together by bolts s and springs o which bear against 
hemispherical pieces p working in sockets on each of the parts 
m, n, thereby forming ball-and-socket joints. If the m be 
driven in the direction of the arrow, the springs 0 be com- 
pressed between the hemispherical pieces p, thus giving an elastic 
resistance which prevents any shock or strain, and allows of a 
small error in the alignment of the shafts without serious injury 
to the machinery. (Accepted June 4, 1887). 


14,503. J. F. Paxton, Gateshead-on-Tyne, and G. 
Newcastle-on-Tyne. Gear for working 

Valves of Engines. [6d. 1 Fig.) November 10, 1886.— 
According to this invention the n engine slide valve F is 
worked through the medium of an oscillating lever D by means of 
a small steam cylinder A, the slide valve of which is actuated by 








means of the usual double eccentrics and link motion worked from 
thecrankshaft. The admission of steam to the small cylinder A 
is dependent on the motion of the crankshaft. The large valve 
canthus be caused to move through the intervention of the lever 
D as if it were connected direct to the crankshaft with the ordinary 
eccentrics. (Accepted June 4, 1887). 


15,799. E. J. Horsley, Sand Chester. Im- 
provements in Pistons for team, draulic, or Air 
eon = yay (6d. 2 Figs.) December 3, 1886.—The improvements 
consist in the employment of the sliding plates A, A, which being 
acted on by the steam or other fluid pressure in the cylinder, in 





their turn force the piston rings D, D, up the inclined planes of 
the centre piece C, thus entirely doing away with the necessity for 
any internal springs. The fluid pressure acts through pone 
in the piston block and cover alternately upon each sliding plate. 
(Sealed May 23, 1887). 

6354. P. Kirchhoff, Mittweida, Germany. A Rotary 
Steam Engine or Motor. (8d. 5 Figs.) April 30, 1887.—The 
improved engine is provided with two discs A andC. The cup- 











(Fig. 3) with cross slots sliding upon projections d and e attached 

vely to the discs A and C, and causing the two shafts to 
always with equal angular velocity. The motion of 
the engine results from the pressure of steam entering at a! 
(Fig. 1), and passing through the stationary valve S, er pas- 
sages H into the spaces under the pistons &. Each of these 
pistons is connected by a ball-and-socket joint to one end ofa 
connecting-rod s provided at the other end with a head U in the 
form of a segment of a cylinder which is capable of rolling upon 
a tangential surface on the disc A. This rolling action of the 
heads has the effect of causing the thrust of the pistons to be 
= exerted in the same direction with the centrifugal force 
in a line with the axis of the cylinder. On the return or inward 
stroke of the piston the steam is exhausted through the valve S 
and escapes at a@?, The steam supply is controlled by a pseudo- 
astatic governor R by means of an expansion valve or tongue Z. 
(Accepted June 15, 1887). 


3989. P. Brotherhood, London. An Improvement 
in linder Engines, {6d. 4 Figs.) March 16, 
1887.—The engine shaft has a crank-pin C which has a squared 
end projecting into a cam dise D. This disc revolves on a fixed 
trunnion T projecting inwardly in the casing. The piston P of 
each of the cylinders A', A, A°, has jointed to it a hollow 
connecting-rod R, which bears on the crank-pin C, the three bases 
being held on by ringsr on each side. The connecting-rods R are 
made hollow, so as to combine great stiffness with lightness, the 
hollow also forming a passage for part of the exhaust, when the 
rod is in such a position that a slot E at the top of the rod 
coincides with a slot through the piston (Fig. 3). Steam is sup- 
= an annular cavity B, which is in communication with the 

cylindrical slide cases G', G?, G@°. In each of these cases is 
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Fig.1. 
































fitted a piston slide valve H having a tubular stem containing a 
helical spring, which presses the extremity of the stem A against 
the oe ye ot the cam disc D. As this disc revolves with the 
crank, the slides H are successively pressed down by these 
springs, so as to admit the steam to the cylinders in rotation, and 
pressed up by the cam D so as to close the admission ports. Each 
cylinder has also another slide valve K (Fig. 1) for exhaust worked 
by a cam L on the shaft, the exhaust passing by an annular 
cavity to an exhaust pipe. Oil is supplied to a hollow in the 
trunnion T, whence it flows by a eames to lubricate the bearing 
surface of D, and also to supply the hollow interior of the crank 
C, from which oil holes c 1 he lubricant to the bearing surfaces 
of the connecting-rods. (Sealed June 24, 1887). 


ROTARY ENGINES. 


$961. H. Knebel, B ham, Ala 
Improvements in es. [lld. 
August 3, 1886.—The piston 
one side, so as to forma projection or piston F2, which fits steam- 
tight against the inside circumference of the casing C. Radially 
g abutments T!, working in guide boxes T projecting from 
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the casing C at diametrically a ints, are pressed inwards 
piston and piston head, with just enous pressure to 

r it leakage between them. When the valve N! is turned b 
its handle to connect the admission opening M with the passage L!, 


iy 
and the exhaust M' with the L#, the live steam from the 
trough the 5 2 


supply pipe M? passes passages L', H, the cecess H?, 
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and the p' es I and I2 in the riston F2 into the between 
that side of the piston and the sliding abutment T' at the rear 
of the same. As the slot I2 comes in communication with the pas- 
sage U in the abutment T!, part of the live steam passes through 
the latter into the space behind it, and holds the abutment in 
contact with the rotary piston. The abutment T* thus acts as 
a cylinder head, and the steam acting on the piston head F2 
causes it to rotate in the direction of the arrow a+ (Fig. 1). At 
the same time the exhaust steam in the space between the opposite 
side of the piston head and the abutment T' in advance of the 


SZ 
BY, 
SSS IAIVAGg VA 


Z % 
CB VA ae 


ESS ASSESSES SSAA IT 
961.8. 


ASSSSS 


same, escapes through the passage I) in the piston, into the recess 
H3, thence through the passages H!, L2, valve passage P, and pas- 
sages M' out through the exhaust pipe M3, The steam behind the 
opposite abutment is also exhausted when the passage U in the 
co nding abut t is ted with the slot I2 by the 
rotation of the piston. The sige od on the abutment being thus 
removed, the abutment can be easily moved inward by the cam 
face F? striking against itin ita rotation. (Accepted June 29, 1887). 


BOILERS. 
10,494, J. Gamgee, London. Improvements in 
Steam Boilers and other A atus in which 


Ebullition of Liquids has to be ‘ected, (8d. 5 Figs.) 
August 16, 1886.—This invention relates to a novel construction 





opened, and a regulated stream of coal dust mixed with air is 
no upon the incandescent coals which are upon the — 
rs. Th air, 


e coal dust is hereby ignited, and being mixed wi 
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burns with an intense and smokeless flame. Only a small quantity 
of fire sufficient to ignite the coal dust need be retained on the 
grate. (Accepted June 29, 1887). 


10,378. C, J. Croft, Merton, Surrey, and F. Dow- 

8 Hertford. Apparatus for Forcing 
= er Furnaces. (6d. 2 Figs.) August 13, 
1886.—Two hollow cylinders are fitted one inside the other so as 
to leave between them an annular space, one end of which is 
closed, the other end forming a narrow annular opening, Steam 
being admitted to the annular space, rushes out at the annular 
opening, and, by drawing air through the inner cylinder and 
on the outer one, creates a draught. (Accepted June 15, 

10,398. J. 8S. White, East Cowes, Isle of Wight, and 
G. E. Improvements in Steam 
Boiler and other Draught. 
(8d. 5 Figs.) A 13, 1886.—Air is forced by a fan into the 
ash-pit, the door of which is hinged to act as a non-return flap to 
prevent the escape of the air into the atmosphere. Back draught 
with the attendant risk to the stoker when firing, is prevented 
by employing a casing inclosing the mouth of the furnace. In 
this casing in front of the ordinary furnace door is an outer door 
which is maintained in its closed position by a bolt connected 
with a sliding flap for shutting off the air from the fan orifice. 
When this flap is in such a — that the fan orifice is un- 
covered, the bolt bears against the front of the outer door and the 
said door cannot be opened. When, however, the sliding flap is 

















of circulating tubes. Each improved triple lating tube 
pase on a larger scale in Fig. 8) consists of an outer tube a pass- 
ng through the tube-plate d, hermetically closed at both ends 
ors tor the e at top of the tubes 0}, c) and which projects 
y its lower end into the flame or furnace. A tube d is fixed into 
the top of the outer tube a and extends to very nearly the bottom 
of the latter which is almost the lowest part of the boiler, and 
cannot be without water. Another tube c fixed into the top of 
the outer tube extends downwards to some distance in it, and 
also extends upwards above the normal water level of the boiler 
(Fig. 1). The top portion c' is preferably bent so as to eject water 
steam downwards. A few of these tubes have their bends ex- 



































tended down into the body of the water (03, Fig. 1), so that the 
steam and water ejected from them may agitate the water at the 
lowest part between the inner aad outer walls of the boiler, and 
thereby prevent incrustation. When water is admitted into a 
boiler fitted with these tubes it will descend down each of the 
tubes } into the tubes a and rise in these a little above the level of 
the lower ends of the tubes c, and a layer of air will be occluded 
in the u of the tubes a. A free steaming surface is thus 
obtained at the upper part of each tube a, which thus constitutes 
a kind of supplementary boiler in the hottest part of the furnace. 
As the occluded air expands under the action of the furnace heat, 
it ejects water from the top of the tubes c, and as steam forms in 
the top of the tubes a, its pressure keeps ~ 4 a flow of water, or 
water and steam, through the tubes c, whi 

a laced by water flowing down the trbesb. (Accepted June 


BOILER FURNACES. 
‘orks. An Im- 
Steam 


9785. 8S. Smithson, Bevensiierpe, ¥ 

wed Method of,and Apparatus for, H 

Botters and other Furnaces by Means of Ground 
lid, 
pest the furnaces jlera, &c,, by means of coal dust or 
powdered coal. Small coal is reduced to dust in a grinding ap- 
paratus A which at the same time creates a considerable current 
of air which is forcibly ejected upwards, and is mixed with a con- 
siderable portion of coal dust. The air and coal dust passing 
through a chamber N across which is fixed a wire screen for the 
purpose of keeping back large particles of coal, ascend the vertical 
pipe K and Sooce pom through reguiating valves L, and are 
conducted into the momege « pipes J which terminate in nozzle 
P. A fire is first made upon the gratebars Q in the usual manner 
until sufficient steam is raised to work the grinding machine A. 
When the machine begins to work, and the draught is properly 
established, the valves L of the supply pipes J are gradually 


or pe ane or Consum: Smoke. 
6 Figs.) —_~ , 1886.—The object of this ne is to 


is being poe | 


ght over the fan orifice, the bolt is withdrawn and the door 
can be opened. It is thus impossible for the furnace door to be 
opened whilst the fan is in operation. (Accepted June 8, 1887). 


HEATING FEED WATER. 


9274. C. J. Galloway and J. H. Beckwith, Man- 
chester. ig ee or Hea Feed Water for 
Boilers ana Ei Deposit of Impurities there- 
from. (6d. 1 Fig.) July 16, 1886,—The vessel A communicates 
by the passage B with the steam space of the boiler, whilst the 
mon, C extends down into the water. These ascend 
some height within the vessel A. The steam passage B has lateral 
openings under a crown D, and the water passage C has also a 
communication E with an annular space inclosed by an outer 
pipe F which descends some distance towards the bottom of the 
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vessel A. The feed water enters the vessel A by a distributin 

nozzle G. The water entering in subdivided sivtaien is heated by 
the steam in the vessel, which, as it is in part condensed, receives 
fresh supply from the boiler, When the waterin the vessel rises 
to the level of the opening E, it flows by ion action up the 
annular passage within F and down C into the boiler, but most of 
the impurities are deposited in the lower part of the vessel A, and 
can from time to time be blown out through the blow-off pipe H 
or otherwise removed through the manhole K. (Accepted ‘ay 18, 


1887), 
ENGINE GOVERNORS. 


457. F. M. Ri Pitts Penn., U. 
provements in eelan et ene.” E“ 


9274 


Im- 
(8d. 4 Figs.) 





January 11, 1887.—The improved governor is illustrated in its 
spetanee to a vertical ing steam engine. The travel of 
the valve, and consequently the degree of expansion or point of 
cut-off, is varied by varying the throw of the eccentric by adjust- 
ment of its position relatively to the crank line. The eccentric 13 
is provided with a lug 15 pivotted by a pin 16 to the arm of one of 
the cranks 2 of the crankshaft 5. the movement of the 
eccentric in one or the other direction about its pivot 16, its throw, 
and consequently the travel of the valve, is increased or 
diminished. A single governor weight 26 is pivotted by a pin 17 
to an extension of the crank arm, and is coupled by a link 18 to 
the lug 15 of the eccentric, so that the eccentric and the weight 
are compelled to move in opposite directions. The outward move- 
ment of the weight 26 upon its pivot 17 under the influence of 
centrifugal force, by which the throw of the eccentric is reduced, 
is o by the tension of a spiral spring 14, so that the throw 
of the eccentric and the travel of the valveare increased in accord- 
ance with increase of load or diminution of pressure. (Sealed 
April 19, 1887). 

2. H. H. Lake, London. (4. D. Quint, Hartford, 
U.S.A.) ts relating to Engine 
ors. (8d. 5 Figs.) Feb 22, 1887.—The governor 

case 6 is formed by the flange of a pulley keyed on the main 
shaft a. On the outer end of a sleeve c which is free to turn on 
the shaft, is formed a crank-arm ing a crank-pin on which is a 
steer block c3 with opposite parallel faces adapted to fit intoa 
slot in the outer eccentric e. This latter is mounted upon an 
inner eccentric d keyed on the shaft a. An eccentric strap) 

serves to connect the governor with the valve by means of the 
ordinary eccentric rod h. A governor weight J is secured on the 
free end of a lever k pivotted to the case 6 and adapted to swing 
radially in the plane of the case. This lever is connected by a 
link m to a lever k!, the other end of which is pivotted to the 
case at a point diametrically o te to the pivot of the 
lever k. The tendency of the weight 2 to move outward dur- 
ing the revolution of the case resisted by the spiral 








spring 7. Also, the weight 7 is held in a given ition, 
epending on the rate of revolution, by the centrif: pull of 
a very much smaller weight ! which is fixed on the lever k1. 
lever k'is pivottally connected by a link m! to the sleeve c, so that 
the outward te of the weight / is multiplied several times when 
it reaches and effects the rotary movement of the sleeve. In the 
figures the eccentric is at its greatest throw, the crank is at its 
dead point, and the valve is just about to open. When the speed 
of the engine is such asto cause the weights J, J) to move out- 
ward, the outer eccentric ¢ is rotated on the inner eccentric d by 
means of the intermediate mechanism, so that the relation between 
the centre of the outer eccentric and the centre of the shaft is 
changed, the former moving towards the latter until the weights 
are at their greatest outward itions. The difference between 
the radii of the two circles indicating the circular paths of the 
centre of the outer eccentric e at its maximum and minimum 
eccentricity, is equal to the portopening, (Sealed May 27, 1887). 


GAS ENGINES. 


2447. J. Shaw, Yorks. Improvements in 
the Construction of Gas tagines. [1ld. 7 Figs.) February 
19, 1886.—The piston is propelled outward by explosion and ex- 
pansion of a combustible mixture of gas and air behind it. The 
exhaust is opened and air alone is forced into the cylinder through 
holes uncovered by the piston before it has completed its outward 
stroke. Combustible m: is forced into the cylinder through 
these holes, after the piston has completed its outward stroke, and 
whilst it is making the earlier part of its inward stroke. The re- 
maining residue and air is expelled during the inward stroke, and 
oes Kagreed is closed, aoe Ba — alee is compressed 

y the n prepara on and explosion for the next 
outward stroke. (Sealed. bs 12, 1887). 7 


12,368. A. Rollason, London. Improvements in 
Gas or Vapour Engines, [lid. 15 Figs.) September 29, 
1886.—The improved gas engine is a three-cycle engine, and is 
arranged so that, at the moment of ignition, the weaker part of 
the combustible mixture shall surround age oy of ignition, and 
the richer part of the combustible mixture shall be further away 
from the point of ignition. The effective area of the gas admission 
port is varied throughout the stroke in ts a age to the varying 
velocity of the piston. The governor controls the of the 
engine by admitting a more or less diluted mixture tothe cylinder. 
(Accepted May 25, 1887). 


UNITED STATES PATENTS AND PATENT PRA B. 

Descriptions with illustrations of inventions Bony E the 
Ui tates of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGmvEERING, 36 and 36, Bedio . 
street, Strand. 





Fugit on Russian Rattways.—Some interesting official 
statistics have appeared in illustration of the consumption 
of fuel on Russian peoapies ons According to these data, 
15,000 miles of Russian railways consumed in 1885, 575,000 
cubic feet of wood, 32,000 tons of peat, 60,000 tons of 
liquid fuel, and 1,200,000 tons of coal. Of the latter 
nearly 1,000,000 tons were obtained from Russian col- 
lieries. The forests destroyed to provide wood for the 
railways were estimated to cover nearly acres, 





Every year the use of wood is decreasing, as it is being 
replaced by coal and oil. " 
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SUBMARINE MINING. 


By Lieut:-Colonel Buckni11, R.E. (Ret. ) 


Theoretical and Empiric Formule for Submarine 
Explosions, 
(Continued from page 156.) 

Every expert should study General Abbot’s book 
on ‘‘ Submarine Mining” with the greatest atten- 
tion, but it is probably out of the reach of many 
who will read these papers, and a summary of his 
investigations and formule will therefore be given. 

The most important deductions fromthe numerous 
experiments carried out by General Abbot in 
America, are as follows : 

Let 
W=the mechanical work done by a submarine explo- 
sion, expressed in foot-pounds per square inch of 
surface exposed to the shock, 

P=intensity of action, or sudden pressure in pounds 

per square inch of above surface exposed. 

C=weight of charge in pounds. 

D=distance in feet from centre of charge to above 

surface, 

S=submersion of centre of charge in feet. 

N=number of fuzes in the charge, distributed uni- 


‘ormly, 

R=radius of a sphere equal in volume to the explosive 
fired by each fuze. 

With two fuzes attached to 12 ft. of lightning fuze 

a in a mine charge, experiment proved that 
R ty 

a=angle in degrees at centre of charge between the 
vertical downwards and the line of direction of 
the blow examined. 

E=value to be found by trial for each explosive com- 


pound. 
M=ditto for each explosive mixture. 
Then for explosive compounds : 
_ 0.21 (a+) C 
(D+0.01)27 
and 





(For Description, see Page 170.) 


———_—— 


p= af. (Sees be 2 
(D+0.01)?2 


Also for explosive mixtures : 


P=a/ ( msc’ y' 
(D+12 /R 

The following considerations were also evolved. 
Remarks on them by the present author are 
bracketted as being more convenient than a number 
of foot-notes. 

Other variables may be mentioned, such as the 
depth of water under the charge, the character of 
the bottom, &c. ; but as the experiments at Willet’s 
Point, where the bottom was soft mud, appeared 
to indicate that these had no sensible influence 
on the results, they are neglected. [This is not 
borne out by experiments elsewhere. For instance, 
in the Oberon experiments with 500 lb. charges 
of gun-cotton it was considered that the effects 
of No. 5 experiment were no greater than those 
of No, 4, and that the effects of No. 6 were de- 
cidedly greater than those of No. 5, It is con- 
sidered by some experts that large ground mines 
are more effective than equal charges buoyed up 
considerably from the bottom by nearly 30 per cent., 
but this is very doubtful.] Again, the nature of 
the priming might be expected to influence the force 
produced by the explosion of an explosive mixture ; 
‘*but the results with gunpowder appear to be 
sensibly the same whether the priming consists of 
fulminating mercury, safety compound, or gun- 
powder.” [In an addendum General Abbot draws 
attention to the announcement made by Messrs. 
Roux and Sarran so long ago as 1874, that they had 
succeeded in obtaining from musket rsa: more 
than four times the usual explosive force by the 
use of primers so large as to apply. a detonating 
shock to all parts of the charge. is has not been 





(2) 


(3) 


verified by experiment.] In framing a general | 











formula for submarine explosions it may fairly be 
assumed that the available energy developed by the 
detonation of higher explosives varies directly as C. 
With mixtures, however, the case is different, 
because with a weak envelope some of the powder 
is driven into the water unexploded, and with a 
strong envelope, although this loss is minimised, 


energy is consumed in the rupture thereof. With 
mixtures therefore the energy may be said to vary 
as C*. ‘In a perfectly incompressible fluid, the 
total energy transmitted through it from molecule 
to molecule must be equal upon every spherical 
surface enveloping the explosive as a centre. In 
other words, the energy at any point must be in- 
versely proportional to the square of the distance 
of that point from the centre of the charge. Water, 
however, is not a perfectly incompressible fluid, 
Moreover, a formula framed upon the supposition 
that the energy varies only as a power of D would 
indicate an infinite energy for zero distance. In 
these reasons the function (D+A)* in which A 
is a small constant, and in which q must always 
be nearly equal to 2. This function of course 
enters the formula for W in the denominator. 
{lt would appear from Major English’s remarks, 
already given, that the equation connecting the 
mechanical work done with the distance cannot be 
expressed in so simple a manner for all distances ; 
and if the limits be confined to those which are of 
prsray yalue, that the exponent is more nearly 

than 2.] The effect of increasing S is to increase 
the fluid pressure round CO, and therefore to increase 
the resistance to the formation of the globe of gas 
when Cis exploded. A function S”in the nume- 
rator satisfies these conditions. Again, when R=0 
C=0.°.R* placed in the denominator will fulfil 
the needful conditions for that quanity. 

‘* The probable action of the forces developed by 
a subaqueous explosion indicate that the normal 
line of maximum intensity will be directed upward, 
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and of minimum intensity downward. A function 
of the form (2+E) in the numerator will fulfil 
these conditions.” 

[If this should satisfy the conditions of various 
submarine explosions, as regards E E', &c., for 
different explosives, it evidently gives an extremely 
high relative value to the higher explosives, i.e., 
those in which E is large as compared with a, and 
as compared with E' E'!, &c., for other and lower 
explosives, The question arises do they possess 
this high relative value, when for instance employed 
in large charges acting at a distance? They do 
possess it when examined for energy developed at 
small distances from the charge, and the values for 
E E', &., have been found by an examination of 
these actions, i.e, by crusher gauge records on 
3 ft., 4 ft., and 5 ft. rings surrounding small 
charges. An examination of the American experi- 
ments shows that the crusher gauge experiments at 
increased distances were apparently only carried 
out with one explosive, dynamite, In these the 
gauges were fixed to an iron crate or framework, so 
that the most distant gauges were 264 ft. from O, 
and the latter was gradually increased up to 1001b. 
dynamite, the pressure per square inch thereby 
produced being recorded as 3088 lb., and there 
were a few experiments with large charges, in 
which crusher gauges were used at greater dis- 
tances ; but they were placed on the bottom, and 
the blows reflected. Experiments in England proved 
that the effects in crusher gauges so situated were 
considerably less than on similar gauges fixed, even 
to movable objects, but buoyed up from the bottom. 
A formula therefore which satistied the pressures 
recorded in the former would fail entirely to 
account for the much higher pressures recorded in 
the latter. ] 

General Abbot’s formula for the most general 
case of a subaqueous explosion then takes the form: 

we K(a+E) S¥C 
(D+A)¢ 
K being a constant varying with the nature of the 
explosive. 
engthy calculations based principally on a num- 
ber of crusher gauge experiments with small charges 
evolved from this general equation the three special 
equations already given ae numbered (1), (2), (3). 
By equation (1) P varies directly as 





the two- 


4.2 
> 14 


thirds power of ©, and inversely as the 
power of D, whatever may be the direction of the 
object or target. Also P varies directly as the two- 
thirds power of E when the target is over the 
charge, a then being 0. 

By equation (2) W varies directly as C and in- 
versely as D? nearly. 

Equation (3) refers only to the horizontal plane 
through the centre of the charge. Hence if we 
wish to compare the compounds with the mixtures, 
ain equations (1) and (2)must=90deg. The values 
of M for different explosive mixtures, found, after a 
large number of experiments in America, are : 


Mortar powder ... fe ae 5: =~ 790 
Mammoth powder ise és 3 “Mm - 20 
Cannon powder ... bs vF . Mie 88 
ater peoeer (i ne ligh : = + = ait 

porting powder(fine orange lightning = 3, 
Safety compound, Oriental Powder 

Company, a mixture of potassium 

chlorate and gambier... ‘ M =18,383 


Applying equation (3), let us find P when C = 
100 lb. safety compound, and when S = 6 ft., and 
D=10ft. Then as M = 13,383, 

Log P = @ (log 13,383 + 7, log 5 + 1.94 log 100 - 
” # (log 3 log 11 Fee Os) ™ 


P = 9842 lb, on square inch. 

Safety compound, although so powerful as com- 

red with the other explosive mixtures, ‘‘ has been 
Seven from the market by the nitro-compounds 
which have been proved to be both stronger and 
safer to handle.” 

{it may, however, sometimes occur that officers 
are compelled to use gunpowder. Its effects at 
different distances are consequently calculated 
further on. ] 

Before leaving this part of the subject General 
Abbot noted that : 

1. The strength of gunpowder for submarine work 
is nearly inversely proportional to the size of the 
grains. 

2. Large charges of gunpowder are less wasteful 
than smali charges, because a smaller proportion of 
the charge is blown into the water unburnt. [This 
depends greatly on the mode of ignition. ] 


and 


3. A strong case is required for a charge of gun- 
powder for a similar reason. 

4, No advantage is obtained by the employment 
of detonating fuzes or of a large detonating primer. 
a greens: 

5. An air chamber in a gunpowder mine placed 
between the charge and the object is highly advan- 
tageous, because it directs the blow and increases 
the effective pressure in the desired direction. 

6. An excellent way to ignite a large charge of 
gunpowder is to use two fuzesin connection with 
some lightning fuze coiled away in the powder. 


Deronatina ComPouNDs aND MIxTuREs. 


Before examining and comparing the different 
explosives which have been tried in the American 
experiments it will be convenient to record some 
of the more important general conclusions that were 
discovered during the American series of experi- 
ments. 

1, Submersion.—So long as a charge is submerged 
to an extent likely to occur in practice the results 
on a target are not affected to any appreciable 
extent. In other words 8S has so small a fractional 
exponent as to become practically unity, and may 
therefore be omitted ‘as a multiplier in the formula. 
A submersion of 4 ft. for a charge of 100 Ib., and 
4 ft. per 100 lb. for larger charges being sufficient 
to develop the full effects of a subaqueous explosive 
of the first order, 

2. A thin weak envelope gives the best results, 
[Just the reverse with gunpowder, as already 


are”, 

3. No advantage is gained by the use of more 
than one detonator. [Again different to gun- 
powder, | 

4, The energy cannot be directed by the angler. 
ment of air chambers in the mine. [Again diffe- 
rent to gunpowder. | 

5. Anair space not exceeding three times the 
volume of the charge complete with its 9 nade = 
&c., has no prejudicial effect. [A much larger air 
space is required in practice. ] 

6. The mine case should not be formed of com- 
pressible material that can absorb work by pulveri- 
sation, such as wood [which differs from air in not 
again giving forth the energy absorbed in its com- 
pression ]. 

Two-inch wooden cases for small charges of dyna- 
mite occasioned a loss of effect on gauges of no less 
than 55 per cent. ; with dualin the loss was 47 per 
cent., and with gun-cotton 40 per cent. 

7. Some explosive compounds are liable to sym- 
pathetic explosion. Dry is much more sympathetic 
than wet gun-cotton, Compacted dynamite is more 
sympathetic than loose dynamite. Abbot’s equa- 
tion for finding the distance of sympathetic explo- 
sions under water is : 

D=B%1VG 


where B is a value found by experiment with each 
explosive and description of envelope, and D is the 
distance in feet from a charge C lb. at which sym- 
pathetic explosion will occur. With compacted 
dynamite and thin tin envelope B=20. This sub- 
ject will be more carefully examined hereafter when 
discussing countermining. 

8. ‘*The considerable effect upon the numerical 
value of P produced by varying the direction of the 
line of action in vertical planes passing through the 
charge and vessel, poor sere the importance of 
placing the former under the latter if possible. 

9. **The small exponent of © (only %) in the 
value of P shows that with a given weight of explo- 
sive many moderate charges block a channel more 
effectually than a few large ones. Thus a mine 
containing 500 Ib. is only 2.9 times as effective as 
one of 1001b.” [The exponent of C in the formula, 
and the theory resting upon it, are equally open to 
doubt. 

10. Explosives which are compacted are more 
difficult to detonate with a fuze than those which 
are in a looser state. Thus loose dynamite, even if 
in the frozen state, can be always detonated by 
15 grains of mercurial fulminate in a copper capsule, 
whereas compacted dynamite in the frozen state 
cannot. It is due to the larger surface exposed to 
the flame and shock of the fuze when the dynamite 
is loose. [It is to be observed that the compacted 
dynamite is the most sensitive to sympathetic de- 
tonation, and vary this at first sight seems 
contradictory, it may be accounted for similarly, a 
larger amount or surface of dynamite being then in 
contact with the envelope through which the de- 
tonation is transmitted. 








11, Some of the compounds are equally powerful 


when wet and fully exposed to the sea water as 
when dry. This fact was discovered by General 
Abbot before wet gun-cotton was first detonated in 
England, late in the year 1872. 

12. Some of the compounds are both safe and 
effective when in the frozen state, and are not 
deteriorated when subjected to great differences of 
temperature in store. 

[The coefficients for the intensity of action for 
the different explosives now given may probably 
be accepted as giving fairly accurate results 
when applied to General Abbot’s formule (1) 
and (2) within the limits of the experiments 
on which they are based. But the pressures 
calculated for longer distances by equation (2) do 
not agree with the results of the experiments 
made in this country. for instance, the 500 lb. 
experiments in October and December, 1873, 
already tabulated in the quotation from Major 
English’s memorandum, show that the pressures 
vary within the limits of those experiments in- 
versely as the distances, and not inversely as the 
= Panne of the distances as suggested by General 

t. we 
The es | proposed by the writer will be ex- 
amined in the next article. 
(Zo be continued.) 





THE INSTITUTION OF NAVAL 
AROHITECTS. 

We have already given an account of the pro- 
ceedings of the late Newcastle meeting of this In- 
stitution, carrying our report up to the 27th ult., 
and we will now deal briefly with the remaining 
features of the gathering. 

The first business on Thursday, the 28th ult., was 
the reading of a paper by Mr. P. J. Messent, 
engineer to the River Tyne Commissioners, on 


TyNE IMPROVEMENTS. 


This paper gave a concise history of the great 
historic river of the North. Great fromthe magni- 
tude of its commerce and the many indusirial 
undertakings on its banks, although of no very con- 
siderable importance from a natural and geo- 

phical. point of view, as will be seen from the 
etails we are about to quote from Mr. Messent’s 
contribution. 

The River Tyne proper has its source at the junc- 
tion of two streams, the North and South Tyne ; 
the former rising on the Scottish border and the 
latter near Cross Fell in Cumberland. The length 
from the junction of the North andSouth Tyne to the 
sea is 364 miles, and of this distance only 19 miles is 
subject to tidal influence. Itis of this section only 
that the author treats in his paper. From New- 
castle bridge to the sea is 103 miles, and until lately 
no masted vessels could go above the former point. 
The river now ranks only after the Thames and 
Mersey in commercial importance, butin the year 1855 
a Royal Commission reported that not much, if any, 
improvement had taken place during the previous 
forty years. Five years before the Tyne Improve- 
ment Commission had been formed. In 1857 the 
Northumberland Dock was opened in a bight of 
the river. It has nearly 565 acres. The depth on 
the sill is 24 ft. at high-water springs, and 20 ft. at 
neap tides. The author also refers to the Tyne Dock 
built by the North-Eastern Railway Company and 
opened in 1859. It has a water area of 50 acres and 
24 ft. Gin. over the sill at springs and 20 ft. Gin. at 
neap tides. The piers or breakwaters at the mouth 
of the river were commenced in 1856, and are now 
nearly completed. They were originally intended 
to terminate in a depth of 15 ft. low-water spring 
tides, but the design has been enlarged so that there 
is now 30 ft. at their ends atlow water. The length 
of the high-water line of the superstructure of the 
North Pier is 2842 ft., beyond which the submerged 
base extends about 360 ft. Above water the South 
Pier is 5111 ft., and the under water base 150 ft. 
beyond. These piers consist of a base of rubble 
stone and a superstructure of concrete and built 
stonework. Upwards of 2,800,000 tons of stone, 
together with vast quantities of lime and cement, 
have been used in the construction of these works. 
Two mammonth travelling cranes, designed by the 
author of the paper, have been erected on the piers. 
They are capable of setting blocks upwards of 40 
tons weight at a distance or overhang of 75 ft. 
beyond the supporting wheels. This is equal toa 

ius of 92 ft. from the centre pivot. 

In the year 1859 there were but 6 ft. of water 





over the bar at low water, 21 ft. at high-water 
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springs, and 17 ft. at high-water neap tides. Shields 
Harbour, a little way up the river, consisted of a 
number of deep holes connected by a narrow tor- 
tuous channel. From thence up the river to New- 
castle was a series of shoals with a narrow and 
serpentine channel between them ; but with care- 
ful navigation vessels drawing 15 ft. could be got 
up at high-water spring tides. Above bridge to 
Newburn, keels and small craft alone could pene- 
trate. 

In 1861, the Tyne Commissioners obtained power 
to carry out an extensive scheme of improvement, 
and since that date a vast quantity of work has 
been done. The bar has been removed, and 
where there were only 6 ft. formerly at low water 
there are now 20 ft. A passage formerly known as 
the Narrows has been widened from 400 ft. to 
670 ft. A training wall or groyne 1100 ft. long, 
has been erected near the spot. In Shields Har- 
bour dangerous shoals have been removed, and for 
13 miles vessels can moor in a depth of more than 
30 ft. at low water springs. For the whole dis- 
tance between Shields Harbour and Newcastle, 
where formerly river steamers drawing 3 ft. to 4 ft. 
could not pass, there is now nowhere less than 
20 ft. at low-water springs. Above Newcastle, 
for about three miles, there is a depth of 18 ft. at 
low-water springs. 

The dredging plant consists of six dredgers, three 
of over 50 nominal horse-power, ten steam hoppers, 
forty-four wooden hoppers without steam power, 
eight steam tugs, &c. The cost of the dredging 
plant, including the workshops, ships, &c., esta- 
blished at Howdon for repairing, amounted to 
300,000/. The quantity of material dredged from 
the bed of the river since 1860 is 80,656,181 tons. 
The old stone bridge at Newcastle has been re- 
moved, and the great swing bridge, opened in 1876, 
has taken its place. The length of the swing is 
280 ft., and its weight 1450 tons. ‘The bridge bears 
safely a load of 60 tons moving on four wheels. The 
effect of the above and some other minor improve- 
ments referred to by the author has been that at 
Elswick, up to which point formerly only keels and 
barges could penetrate, one of the largest armour- 
clad ships afloat has been built and launched. In 
1860, high water at Newcastle occurred 60 minutes 
later than atShields Harbour, a distance of about 9: 
miles. Since the improvements have been carrie 
out the difference is only 12 minutes. 

The author also described the coal staiths, each 
of which is capable of loading into a ship from 800 
to 1000 tons an hour, and then proceeded to 
treat of the Coble Dene, or, as it has been called, 
the Albert Edward Dock, which has a water area 
of 24 acres. 

The discussion on this paper was, as might have 
been expected from a body of naval architects, of a 
very brief nature, and as no points of importance 
were brought forward, it is unnecessary for us to 
refer to it further. 

At this point of the proceedings the meeting was 
fairly driven out of the theatre by an escape of gas, 
which had been the source of much unpleasantness 
throughout. Indeed, what is known as ‘‘ The Hall” 
of the Newcastle Literary and Philosophical Society 
is in any case far from an ideal meeting place. The 
President having shifted his quarters to the Wood 
Memorial Hall, the members followed in a body, 
like a swarm of bees in the wake of their queen. 


ProGREss AND DEVELOPMENT OF THE MARINE 
ENGINE. 


It will be remembered that the discussion of Mr. 
Marshall’s paper on the above subject had been 
adjourned from want of time at the first day of the 
meeting, and the members having settled in more 
comfortable quarters, the President called on Mr. 
Fothergill, of West Hartlepool, to speak on the 
subject. 

Mr. Fothergill commenced by stating that he 
preferred the closed ash-pit system, for cargo 
steamers, to putting the whole stokehold under 
pressure. In the year 1884 he fitted an old boat, 
the Marmora, with forced draught, and she ran 
with good results for eleven voyages. He shortened 
the firebars 1 ft. 3in., thereby reducing the grate 
area 29.4 per cent. Theincreased consumption per 
square foot of grate was from 15.68 1b. to 21.29 lb. 
The speed and consumption remained practically 
the same after the change, but there was a saving 
of 43 per cent. in the cost of coal due to the use of 
cheaper inferior fuel. Subsequently, when buildirg 
another vessel, the Stella, owing to the good results 


obtained during the Marmora trials, it was decided | As 


to fit the ship with forced draught appliances. This 
vessel carries 3500 tons deadweight, and has triple 
compound engines. Her speed is 9 knots, and she 
burns about 14 tons of coal per day. The late Mr. 
Wylie referred to this ship in his paper read at the 
London meeting of the Institution, and discussed 
at Leeds. The Dania was the next ship Mr. 
Fothergill hadin hand. He shortened the firebars 
2 ft. 4in., reducing the grate area 46.6 per cent. 
The increased consumption per square foot of 
grate per hour was from 18 lb, to 26.51b. The 
speed remained the same, but there was a saving 
of from 18 to 20 per cent. in the consumption of 
coal. Another ship mentioned, the Etna, had the 
firebars shortened 2 ft. 6 in. The reduction of 
grate area was 50 per cent., and the increased con- 
sumption per square foot of grate per hour from 
14.5 lb. to 22.3 lb, The speed was increased about 
5 per cent., and in addition there was a saving in 
coal of 7? per cent. The last ship referred to by 
the speaker as coming under his care was the 
Hypatia. Here the firebars were shortened 2ft. Sin., 
the consequent reduction of grate area being 42.8 
per cent., and the increase in fuel burnt 18 1b. to 
27 Ib. per square foot of grate per hour. The speed 
in this case remained the same, and a saving of 
104 per cent. was made in coal burnt. The result 
would have been better had there not been diffi- 
culty through the fan engine breaking down, and 
the speaker had no doubt but that a saving of at 
least 15 per cent. will be effected. The Hypatia had 
been on an Indian voyage of 86} days steaming, 
and the results quoted were in all cases taken from 
ractical work at sea. The speaker considered the 
urning of duff coal a mistake on shipboard. To 
get the best results commercially with forced 
raught good coal must be used. With it less 
deadweight need be carried and fewer men are 
required to do the work. Referring to appliances 
for heating the air fed to the furnace, the 
speaker did not think that they paid for their 
fitting. There is, per se, a gain for every unit of 
heat arrested in its escape ; but on the whole, and 
taking the cost of the apparatus into consideration, 
he did not think the plan advantageous. The 
— was strengthened by the good results 
obtained with cold air. Again, the engine-room 
and stokehold are kept cool, for the air is taken by 
the fan from the whole space of the engine-room 
and is blown into a casing p across the boiler 
front. A current of air is thus promoted in the 
engine-room and radiation from the furnace fronts 
is arrested. In answer to a question, Mr, Fothergill 
next proceeded to say that he had taken all possible 
data but could not lay down any rule as to grate 
area and the application of air. The former element 
of design depends on so many contingencies, such 
as the quality of coal, diameter of furnace, which 
governs the thickness of fire, which again in turn 
governs the air pressure, &c. Heconsidered, how- 
ever, that the area of the grate surface is the root 
of the matter, but the admission of air, not only to 
the fuel, but to the gases, was a question of vital 
importance. In any case the engineer must be 
governed by the leading features of each case, 
adapting the appliances to the various necessities of 
each case. The question, however, was not to be 
settled exclusively by any train of purely theoretical 
reasoning. There were so many points to take into 
consideration that no one could foresee everything, 
and the true and successful solution of the diffi- 
culties that arose could only be worked out by 
means of practical experience. The funnel tem- 
perature was, however, the index of efficiency, and 
in altering existing boats the speaker always works 
by data obtained with the pyrometer. | 
Mr. Milburn wished to add a few words to the 
discussion from a shipowner’s point of view. So 
far from agreeing with the author in his reeommen- 
dation to suey Lightes machinery, he had found 
that good results were obtained by adopting heavier 
boilers ; for by such a course he had managed to 
burn no more than 1.46 1b. of coal per indicated 
horse-power per hour. He considered efficiency 
and non-liability to break-down more desirable 
than any small gain in meee for stowage of cargo. 
His experience did not out that 25 per cent. 
of coal was saved by triple-expansion engines. It 
was very well for engineers to attend meetings of 
the various scientific societies and institutions, and 
speak of the gains due to triple-expansion. They 
made no allowance for giving way of boiler stays, 
tubes, &c., and the various other mishaps which, 
however, came very forcibly home to the shipowner. 





to Mr. Howden’s system, he considered that 


he got as good results in his ships in ordinary prac- 
tice. 

Mr. Parker wished to ask Mr. Milburn if in the 
case mentioned of tubes and stays giving way, the 
make up was taken from the sea or whether fresh 
water was used for the purpose, 

Mr. Milburn : ‘‘ The make up was from the sea.” 

Mr. Parker: ‘‘Then that accounts for your 
troubles.” 

Mr. F. Marshall wished to add a few words on 
the Ferrando system, He wished it first under- 
stood that he was not an advocate of any special 
system, but simply of forced draught generally. By 
the adoption of the Ferrando system, a saving had 
been made in the coal bill of 57/. 18s. 11d. on five 
a in one case, In another case the saving 
had been 591. 17s. 6d. per voyage, or 50 per cent. 
of the fuel. 

Mr. Rennie referred to the arrangement of three 
screws shown in one of the drawings on the wall, 
in which two screws were placed at the sides, after 
the usual manner with twin screws, whilst the 
third screw was carried on a central shaft inclined 
downwards so that it passed below the heel of the 
rudder, the screw revolving abaft the rudder and 
deeper in the water than the bottom of the keel. 
Trials had been made by the author with the centre 
screw alone working, and with the two side screws 
working and the centre screw disconnected. The 
speaker pointed out that from the position of the 
centre screw it ought to give better comparative 
results than if it were in a more ordinary position. 
As to the question of forced draught, he thought 
that it was liable to cause injury to the boilers. 
There were advantages, however, and he would 
compare its application to the case of a ship steam- 
ing either with or against the wind and the result- 
ing energy of the draught. 

A strong ad in the person of the Director 
of Naval Construction, followed. Mr. White 
regretted Mr. Sennett was not present in order 
to answer Mr. Parker’s criticism on the new 
Admiralty regulations as to testing of boilers. He, 
the speaker, however, thought the rules sensible, 
scientific, and quite safe. As to locomotive boilers, 
the experience of the Admiralty was such that they 
were not pre to fit the locomotive type of 
boilers in ships that had to keep the sea unac- 
companied by other vessels or acting not in touch 
of their base of operations. But when vessels were 
acting from a base or under observation, they 
would not hesitate to use the modified locomo- 
tive boilers. In making this decision the ques- 
tion of coal consumption had to be taken into 
consideration. It was useless to say that there 
was so much saving of weight in boiler and water in 
it, if, owing to the lower economy of that type of 
boiler, additional coal had to be carried more than 
counterbalancing the gain. The speaker knew that 
at moderate speeds. over considerable distances 
there was no gain, on the whole, with the lighter 
but ter coal-burning boiler. In this respect 
Admiralty experience was borne out by that of the 
mercantile marine. The author had to a certain 
extent given to Mr. Rendel the credit of introduc- 
ing forced draught, and although it was not pre- 
tended that the whole question of origin was gone 
into, it would be as well to remind the meeting the 
obligation we were under to American engineers 
for their initiative in this matter in connection with 
the use of fan draught in burning anthracite. We 
must also bear in mind what had been done on the 
Continent. The speaker had found in the Paris 
Exhibition of 1878 a most exhaustive French 
official report on the subject. Forced draught 
had then even been fitted to the stokeholds 
of French armour-clads. But since that date, 
we in England, although not the first to 
commence, had gone ahead of our neighbours in the 
matter ; and now the French come to England to 
order engines for forced draught working. Mr. 
White then went on to speak of the gréat value of 
Mr. Marshall’s paper, the tables especially being, 
he said, of the highest interest. He quite agreed 
with the author that quick-running engines need 
not be weaker than heavier engines. When the 
Iris was built, 136 lb. of machinery per indicated 
horse-power was considered wonderfully light, but 
now they had such vessels as the Dogali with 78 Ib., 
and the Panther, which he had the honour to 
design, with 76 1b. total weight of machinery per 
indicated horse-power. The latter ship had seen 
considerable service in the Mediterranean. The 
Austrian Government, for whom she was built, 





were in the habit of putting their ships through 
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very severe practice, imitating very closely the con- | 
ditions of actual warfare, and in the course of these 
manceuyres the Panther had run frequently at 
her maximum speed of 19 knots for considerable 
periods. Yet so far as the speaker could hear she did 
not get into trouble, Again there was the Iris, It was 
said when she was built that shi would shake her- 
self to pieces, she was so light. This was six years 
ago, but she had not got through the process yet, 
and was then heing refitted for another commission 
apparently as good as ever. In fact, so far from 
lightness in engines being necessarily a source of 
weakness, a well-considered reduction of recipro- 
cating parts was an actual element of strength. As 
to Mr. Rennie’s remarks on the three screws and 
the gain due to greater immersion, he would remind 
the meeting that so long as the screw did not draw 
air, there is practically no further gain to be got 
from deeper immersion of the propeller. The use 
of three screws was no powellys it was only the 
a 





peculiar position of the screws that was new in the 
present instance. The speaker concluded by paying | 


BRIDGE: 


(For Description, see Page 170.) 


a tribute to the great advances made by marine 
engineers in late years, and the debt naval archi- 
tects owed them for what had been done in giving 
greater power with less weights, 

Mr. Marshall, in his reply, said that he agreed 
with those who advocated the under grate rather 
than the closed stokehold system of forced draught. 
Figures had been obtained, such as he had pre- 
viously quoted, by the Ferrando system on voyage 
results. A large amount of the saving in money 
had been due to the ability to use inferior coal, and 
he would point out in passing that if anyone could 
introduce a plan that would admit of the use of in- 
ferior Welsh coal abroad, the benefit conferred on 
shipowners would be very great. The great thing 
about forced draught was that the fires were always 
the same, and there was no more trouble in getting 
steam with the wind or in the Red Sea than when 
steaming against a fresh breeze. Another thing 
was that the stokeholds and engine-rooms were 
kept cool, and there was no hauling exhausted 
stokers out of the stokehold. He was much in- 
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debted to Mr. Fothergill, who had given the most 
ractical contribution to the discussion. He hoped 

. Milburn would come to a better frame of mind 

as to light machinery. He (the speaker) believed 
also in large boilers where large boilers were wanted, 
but if the same results could be got with smaller 
boilers by the addition of simple appliances, so much 
the better, he thought. As to the three screws, 
two screws, and single screw experiments. Mr. 
White had answered Mr. Rennie’s question ; but 
he would point out again in passing the fact that 
with one screw the power had been reduced one- 
third, yet the ship steamed 14} knots. The 
result of his observations with the arrangement of 
screws shown was such that he would advise the 
same plan being carried out again, He would 
add yet a few words on the question of weight of 
machinery. In high-speed engines the reciprocat- 
ing parts could be made much lighter without 
detracting sensibly from their strength. For in- 
stance, all parts could be bored, but then they were 
heavily balanced not only in weight but for momen- 
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tum by weights acting in contrary directions. The 
advance in material was an important point. In 
past times parts had to be made heavier because of 
the weaker and more uncertain material. There was 
a want in times past of that organised system of 
test which we possess in the present day and which 
allowed engineers to be able to depend more closely 
on the stability of the parts. As to fear of boilers 
being injured by forced draught, he had just had 
information that one of the boilers illustrated had 
been run for 28 days (and nights) continuously with 
4} in., and sometimes with 6 in. of air pressure on 
the water gauge, without any damage so far as he 
was aware. A brick bridge, as shown in the illus- 
tration on the wall, protected the tubeplates and 
tube ends, giving what was really a combustion | 
chamber at the back for the mixing and more 
thorough burning of the gases. The wider water 
es at the side and connection under the bottom 
gave a more efficient circulation round the 
firebox. 
In our last issue we inadvertently left out a part 
of the remarks made by Mr. W. Parker, of Lloyd’s, 

















during the discussion of this paper. As the infor- | of grate, but maintained the same quantity of steam. 
mation given by Mr. Parker is of considerable value | By these means he increased the carrying capacity 
and interest, we take the present opportunity of | of the vessel 740 tons, and reduced the coal con- 
making good our shortcoming. The remarks re-| sumption from 46 to 27 tons a day. 

ferred to had reference to the experiments made; With the termination of this discussion the busi- 
with the s.s. Ohio which had been fitted with Mr. | ness of the meeting came to an end so far as sittings 
Howden’s system of forced draught. Messrs. | were concerned, but there were one or two more 
Richardson, Spence, and Co., of Liverpool, had | excursions, which we will proceed to deal with very 
given Messrs. Howden and Co., of the Clyde, in- | briefly. 

structions to fit the Ohio with triple componnd| In the afternoon of Thursday the members were 
engines and new boilers, and the latter firm con- | divided into two parties, each embarking on board 
tracted to give 2100 indicated horse-power on a/|a steamer to proceed down the Tyne. The greater 
consumption of 1.25 Ib. of coal per indicated horse- | number attached themselves to the party that was 
power per hour. This feat was successfully accom- | to visit Palmer’s Works at Jarrow, and afterwards 
plished, and the vessel was afterwards experimented | proceed down the river to Tynemouth, where the 
upon in various ways, steaming with one or more | works at the river mouth were to be inspected. As 
boilers shut off. The vessel was of 3000 tons, and | we had during the previous week, through the 
had originally engines with 47 in. and 90in. cylinders | courtesy of Mr. Price, been enabled to spend a 
and 4 ft. stroke, the steam pressure being 64 Ib. | couple of days at Palmer’s, we elected to take the 
There were three boilers 12 ft. 6 in. in diameter | North Shore excursion. 

and 17 ft. long, having eighteen furnaces, containing | The first stoppage was made at the Low Walker 
270 square feet of grate. Mr. Howden substituted | yard of Armstrong, Mitchell, and Co., or what was 





| three boilers with six furnaces and 120 square feet | formerly, and is still often called, Mitchell’s Yard. 
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Here the visitors walked through and inspected 
the various departments. The first thing that 
attracted attention was a fine set of straightening 
rolls by Craig and Donald, serving which was one 
of Hawthorn’s handy 4-ton locomotive cranes, in 
which the jib is made to swing vertically, acting as 
a lever, and so obviating the necessity of chains and 
pulleys. In a shed close by we noticed one of 
Smith and Coventry’s six-spindle nut-tapping ma- 
chines, and beyond an ingenious arrangement for 
cutting oval holes. In the joiners’ shop there is 
some very good wood-working machinery. A 
dovetailing machine by Fay and Co., of Cincinnati, 
was placed close to another machine for the same 
work by Messrs. Hunting and Co., of Newcastle, 
the latter being said to be preferred in working, 
although it is fair to state that the American 
machine appeared to be of older date. There was 
also a clever machine for cutting housings for ships’ 
ladders, jalousies, &c., by T. Robinson and Son, of 
Rochdale. In other parts of the yard there were 
the usual iron shipbuilding machines, but nothing 
so far as we observed calling for special comment. 

From this yard the party proceeded to the 
adjoining engine works and shipyard of Messrs. 
Wigham, Richardson, and Co., where a necessarily 
hurried visit was made, owing to time running 
short. These works are fitted with the necessary 
appliances for turning out ships of the highest 
class, some excellent examples being seen on the 
stocks. The boiler-shops are well fitted also. 
Amongst other machines was a Tweddell’s hydraulic 
press for putting corrugations in furnace bottoms 
for double-ended boilers, so that the work could 
be done at one press and the plate did not require 
to be thinned. There is a fine pair of vertical rolls 
by Scriven and White, and a boiler shell drilling 
machine. There is also a good set of hydraulic 
machinery by Fielding and Platt for boiler rivetting. 
A plan adopted in this shop gives an excellent 
arrangement for welding ends of boiler plates 
together in position. For this means a small inside 
portable furnace is used with tuyere and blast con- 
nection. In the erecting shop two fine pairs of 
marine engines were being erected. These are on 
the principle introduced by Mr. Tweedy. In a 
future number we hope to have something further 
to say about these engines. 

On their way to the steamer the visitors passed 
through the premises of the Tyne Pontoon and 
Dry DocksCompany. Here there is a pontoon that 
will lift 3000 tons which had been designed by Mr. 
Alexander Taylor, the well-known Tyneside marine 
engineer. It can take a vessel 300 ft. long at any 
state of the tide and will lift it in one hour and 
twenty minutes. It naturally forms a notable 
addition to the ship-repairing facilities of the river, 
and is, we believe, the only floating dock of any 
size in the district. The company have also a dry 
dock 386 ft. by 80 ft. with 254 ft. of water on the 
sills. 

According to the original programme the visitors 
were to have been shown the Tynemouth Pier 
works, but time only allowed those who wished to 
attend the dinner in the evening, to land and 
catch the train back to Newcastle. 

The last item on the programme was a visit to be 
paid on Friday to the Consett Iron Company. A 
good number of members stayed over to attend this 
excursion, and were shown the usual sights to be 
seen at works of this description, although as far 
as our observation went there was nothing very 
new or striking that calls for description. 

With Friday the Newcastle meeting of the In- 
stitution of Naval Architects came to a conclusion. 
The arrangements throughout passed off without a 
hitch if we except the escaping gas. Forty-seven 
names were added to the roll of the Institution, 
and the members separated after a very pleasant 
gathering. 
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GATLING GUN. 


Srr W. G. ARMstRONG, MITCHELL, AND Co, are the 
English manufacturers of the Gatling gun, which may 
be described as a machine rifle. It possesses a posi- 
tive automatic feeding arrangement, and the whole 
mechanism of the gun is simple and trustworthy. 
It is made with six or ten barrels grouped round a 
central spindle. To the breech end is affixed the feed 
drum, containing 104 cartridges, and on turning the 
handle, these are successively forced into the cylinder 
of the gun, which contains the mechanism for pushing 
them into the barrels, firing them, and wihecoetae 
the empty cases. The gun can fire from 800 to a 1000 
rounds a minute, at any angle of elevation or depres- 


sion, even to nearly vertical, which may be useful in 
dropping bullets close behind the parapet of earth- 
works, 

The gun is either placed on a stand on the bulwark 
of a ship or boat, or is adapted to service in the field 
by means of atravelling carriage and limber. A special 
form of field carriage has been also designed, which 
enables the gun to be fired whilst on the move, an im- 
portant advantage in many instances. We illustrate 
this gun, which forms part of the Elswick collection at 
the Newcastle Exhibition, on page 165, 





THE LATE MR. BUDDICOM. 

WE regret to record the death of William Barber 
Buddicom, Penbedw Hall, Mold, Flintshire, on Thurs- 
day, the 4th inst. He was born in Liverpool on July 
10, 1816, and was the second son of the late Rev. 
Robert Peddie Buddicom, of St. George’s, Everton, 
and afterwards principa] of St. Bees College. 

Mr. Buddicom served a five years’ ap cates 
with the old-established firm of Martin, Dixon, an 
Co., Liverpool, from 1831 to 1836, and in his twentieth 
year was appointed resident engineer of the Liverpool 
and Newton Bridge section of the Liverpool and Man- 
chester Railway, under Mr. Edward Woods, past- 
president I.C.K. He occupied this position during 
two years, and carried out many important works on 
the line. In 1838 he became resident engineer of the 
Glasgow, Paisley, and Greenock Ruilway, under 
Messrs. Locke and Errington, a position he relinquished 
in 1840, when he was appointed locomotive super- 
intendent of the Grand Junction Railway, and prepared 
the plans and estimates, and afterwards laid the foun- 
dation, of what was the nucleus of the now celebrated 
Crewe Works. Here he introduced the system, after- 
wards almost universally adopted, of premiums to 
engine drivers for economy in consumption of fuel and 
oil with such good results that his success in reducing 
the working expenses of the line were favourably com- 
mented upon in the report of the directors to the 
shareholders in February, 1841. He also, in con- 
junction with Mr. Locke, designed the original type 
of the well-known Crewe outside-cylinder engine, 
afterwards perfected by himself in France, and by his 
successors at Crewe, Mr, F. Trevithick and Mr. J. 
Ramsbottom, 

About this time Messrs. Brassey and Mackenzie had 
taken a contract for making the Paris and Rouen Rail- 
way and for supplying the rolling stock. It had been 
contemplated to make the latter in England, but it 
was thought afterwards that it would cost less if con- 
structed in France. Mr. Joseph Locke, the engi- 
neer of the Paris and Rouen Railway, opened 
negotiations with Mr. Buddicom, and it was arranged 
that he should go to Rouen to take charge of the works. 
A company was formed under the name of Allcard, 
Buddicom, and Co. (Mr. William Allcard had at that 
time the permanent way maintenance contract of the 
Grand Junction Railway), and operations were com- 
menced in an old millwright’s establishment at Les 
Chartreux, a suburb of Rouen, pending the building of 
extensive works at Sotteville, at Rouen, on the line of 
railway. These were finished shortly afterwards, and 
the firm entered into a contract for working the line 
(from the date of its opening in 1842), a contract which 
ran on to 1860. 

In 1851, M. Allcard ceased to take any active part 
in the concern, and the firm then became Buddicom 
and Co. The contracts with the railway company 
extended as the sections were opened, to the Havre, 
Dieppe, Fecampe, Caen, and Cherbourg lines. All 
the rolling stock was made to Mr. Buddicom’s designs 
for these lines, besides a great portion of that for the 
Amiens and Boulogne, the Orleans and Tours, the 
Southern of France, and other railways, and irrespec- 
tive of the men at work in the running department, 
there were from 1500 to 2000 employed at the Sotte- 
ville Works, 

During this time Mr. Buddicom was intimately 
associated with ‘such well-known men as Charles 
Laffitte, Edward Blount, Eugéne Flachat, Camille 
Polonceau, &c. In the stormy days of February, 1848, 
thanks to the untiring energy of Mr. Buddicom, the 
Paris and Rouen Railway was the only line running 
into Paris that did not fall into the hands of the 
‘* Clubists. ” 

After 1860, M. Buddicom’s active connection with 
French railways gradually ceased, but he was asso- 
ciated with Messrs. Brassey, Parent, Scharcken, and 
Co., in the making of the Bellegarde Tunnel on the 
Lyons and Geneva line, the Maremma Railways, and 
Southern Railways of Italy, and was also interested in 
the Mont Cenis Mountain Railway, Fell’s system. 

During his long and active career he was connected 
with the pioneers of the railway system, such as 
George Stephenson, Robert Stephenson, Joseph Locke, 
John Errington, Kdward Woods, Thomas Brassey, 
William Mackenzie, Thomas, John, and Daniel Gooch, 
Robert Sinclair, &c., most of whom have unfortunately 
passed away. 

Mr. Buddicom was a member of the Institution of 





Civil Engineers, of the Institution of Mechanical En- 


ineers, Membre de la Société des Ingenieurs Civils, a 

.P. and high sheriff of the county of Flint. In 1847, 
he received the Cross of the Legion of Honour from 
King Louis Philippe for services rendered to the 
National Institution of France. 





BRIDGING THE FIRTH OF FORTH.* 
By B. Baker, M. Inst. C.E. 
(Continued from page 148.) 


At Queensferry all four piers were founded on caissons 
identical in principle with those used for the deep Garvie 
piers. The deepest was 89ft. below high water, and 
weighed 20,000 tons, the shallowest of the four was 71 ft. 
high, the diameter in all cases, as at Garvie, being 70 ft. 
at the base. Some differences in detail occurred in these 
caissons as com with Garvie, owing to the differ- 
ences of the conditions. Thus, instead of a sloping 
surface of rock the bed of the Forth was of soft mud to 
a considerable depth, through which the caissons had to 
be sunk into the hard boulder clay. Double skins were 

rovided to the caissons between which concrete could be 
filled in to varying heights if necessary, so that greater 
weight might be applied to the cutting edge where the 
bh was hard than where soft. This annular wall of 
concrete also gave great strength to resist the hydrostatic 
pressure outside the caisson, for it must understood 
that the water was excluded both below and above the 
working chamber. 

The process of sinking was as follows: The caisson 
being seated on the soft mud which, of course, practically 
filled the a chamber, air was blown in and a few 
men descended the shaft or tube of access to the working 
chamber in order to clear away the mud. This was done 
by diluting it to the necessary extent by water brought 
down a pipe under pressure, and by blowing it out in this 
liquid state through another pipe by means of the pressure 
of air in the chamber. It was found that the mud sealed 
the caisson so that a pressure of air considerably in excess 
of that of the water outside could be kept up, and it was 
ey: saggy to vary the pressure according to the height of 
the tide. In working through this soft mud both intelli- 
gence and courage were called for on the part of the men, 
and it is a pleasure and duty for me to say that the 
Italians and Belgians engaged on the work were never 
found wanting in those qualifications. There was always 
a chance of the caisson sinking suddenly or irregularly, 
and imprisoning some of the men, and indeed on one 
occasion a few men were buried up to their chins in the 
mud, and on another the caisson gave a sudden drop of 
7 ft. Happily, no serious accident happened, although I 
confess that I felt a little apprehensive myself, as I was 
familiar with the details of an accident with a similar 
caisson sunk in the bed of the Neva at St. Petersburg in 
1876. In that case the wet mud rose rapidly in the work- 
ing chamber when the caisson sank suddenly 18 in. one 
day, and of the twenty-eight men in the chamber nine re- 
mained imprisoned. Of these two managed to get their 
heads into the shaft of access, and were taken out alive 
after twenty-eight hours, and the remaining seven were 
smothered in the mud. It was nearly a year before sink- 
ing was renewed. Again, in 1877, one of the air locks 
suddenly gave way, and of the men then in the chamber 
three escaped uninjured, nine were blown out by the rush 
of air, and falling into the water and on craft, were 
mortally injured, whilst twenty were smothered in the 
caisson. It was thirteen months before the chamber was 
accessible, and then the vitiated atmosphere in the 
charnel-house below rendered it very difficult to work. 
Happily we had no such experiences at the Forth. 

With one of our caissons we unfortunately had an acci- 
dent and loss of life, which, although it had nothing to do 
with the sinking of the caisson, as in the Neva bridge, 
was indirectly due to the same cause, viz., the softness of 
the mud bottom. On New Year’s Day, 1885, the S.W. 
Queensferry caisson, which had been towed into position, 
and weighted, with about 4000 tons of concrete, stuck in 
the mud, and instead of rising with the tide remained 
fixed so that the water flowing over the edge filled the 
interior. The tons of water caused the cai:son to 
sink further in the mud, especially at the outer edge, 
and to slide forward and tilt. The contractors de- 
termined to raise the skin of the caisson until it came 
above water level, and then pump out and float the cais- 
son back into position. About three months were occu: 
pied in doing this, but when pumping had proceeded a 
certain extent the caisson collapsed owing to the heav 
external pressure of the water, and two men were killed. 
It was necessary then toconsider very carefully what had 
better be done, as the torn caisson was difficult to deal 
with. Finally it was determined to case it in ‘‘ tubbing ” 
of whole balks of timber strutted with ring girders and 
rakers, This was a very tedious work, as every balk had 
to be fitted water-tight to its neighbours by divers. 
Finally, on October 19, 1885, or between nine and ten 
months after the first accident, the caisson, to the relief 
of everyone, was floated into position and the sinking 
proceeded without further difficulty, this, the last of the 
main piers, being completed in March, 1886, or almost 
exactly two years after the first caisson was floated out. 
No doubt some of my hearers have ed through air 
locks and parr ches the physiological effects of com- 
pressed air, one of the first of which is a painful pressure 
on the drums of the ears. It is necessary to restrict the 
hours of work, and even then most men suffer more or 
less inconvenience. Pains in the limbs are generally re- 
lieved by galvanism, a long continuance often leads to 
paralysis if the depth is great. At the St. Louis Bridge 
in America—for example—out of 600 workmen who 
worked in the compressed air 119 were attacked, sixteen 








* Lecture delivered at the Royal Institution. 
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died, and two were crippled. We had no deaths directly 
attributable to the air pressure. Personally I felt no in- 
convenience whatever. Photographs were taken in the 
caisson, a total lighting power of 6000 candles and an 
exposure of as muchas fifteen minutes in some cases being 
given. Owing to the fog formed when the air blew under 
the edge the results were not so good as could be wished, 
the eyes especially coming out in glaring spectral fashion. 
(To be continued.) 





HELICAL JOINTS FOR BOILERS. 
To THE Eprtor oF ENGINEERING. 

Srr,—With reference to “‘ Fantéme’s” letter of June 3, 
I beg to inform you that he was, in my opinion, a little 
too brief to be thoroughly understood by all your readers 
—at least, I may state that I experienced some difficulty 
in following him, at first. Since then, however, I have 
come to the conclusion that the method of solution adopted 
by ‘“‘ Fantéme” is the fairest for helical seams, in contra- 
distinction to diagonal joints lying in a plane. However, 
this is simply a matter of opinion, but I think, at least, 
‘‘Fantéme” is deserving of the thanks of your corre- 
spondents for having introduced a different treatment of 
the problem. This, on account of his having unfortu- 
nately ignored the influence of the tangential force, led to 
his obtaining the ultimate strength ratio of 1.33 for the 
45 deg. helical seam, as compared with the longitudinal. 
This result is the same as was obtained by Messrs, 
Alexander and Thomson under similar circumstances, 
i.e., when the tangential force was neglected. I, therefore, 
think that Mr. Hartland will, upon further reflection, find 
that he has been a little—comment dirai-je ?—severe upon 
‘‘ Fantéme,” remembering that he was opposed to Pro- 
fessors Alexander and Thomson because they would 
have the tangential component, and now he appears 
equally opposed to ‘‘ Fantéme,” who rejected the same. 
Uniless he has found it necessary to be the opponent of 
“ Fantéme” only since he (‘‘ Fantéme”) changed his views 
and accepted the béte noir (tangential force). Now as Mr. 
H. has declared for giving honour where honour is due, I 
invite him to peruse the following solution, which I now 
giveasa complete and explicit investigation of the strength 
ratio of helical seams as compared with longitudinal seams, 
having adopted the method first used by ‘‘ Fantéme,” but 
having superadded the resultant tangential force. Sup- 

se we cut out a piece of paper or card to the shape 
indicated by the bold lines in ‘~ 1, where b g represents 
the diameter of the boiler, ed the longitudinal axis, ab 
the semi-circumference, angle b a e=@=angle between 
transverse seam a b and the helical seam a e ; then if ckg 
and e hd represent two quadrants described with the 
radius of the boiler ed and c kg, eh d be bent or made to 
revolve about bg ande f respectively until they become 
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vertical planes representing portions of the ends or trans- 
verse sections of the boiler, also if triangle a be be bent 
round b e until it assume a semi-cylindrical shape and a 
coincides with g and may be united thereto, then we shall 
have a figure which will materially assist the investiga- 
tion of this problem. 

Referring to Fig. 2, let 

=angle which helical seam makes with circum- 
erential, 

r=radius of boiler, ab long axis, and HS the helical 
seam, also let d!,d be two points in HS from 
which d! l' and dJ are respectively drawn per- 
pendicular to ab. 

Then the area subjected to longitudinal pressure and 
borne by helical seam = (d/+d! J!) . 3! this area pro- 
jected on a plane at right angles to the normal N N}, 
becomes (d2+d!' 1), cos 0, also the same area (d 1+! 1!) 


$ projected on a vertical plane drawn through the 
normal N N' becomes 5 (dita N). sin 9. 


: Similarly the area of transverse pressure borne by 

elizal seam=/ 1! xr, this projected on the plane at right 
angles to the normal N N! becomes 7xi/i', sin 4, likewise 
the same area when projected on the plane through N N! 
becomes rx J', cos @. Thus we obtain two normal pres- 
sure areas, whose resultant equals their sum, viz., 


{3 (dl+d' 0") xcos ¥-+r, U1", sin o} 





but d/+d' 7 =11' cotan 6.*., the sum or resultant of the 
two normal pressure areas 


= { = (cot 6. cos @+sin are 


— length of seam opposed to this pressure area = d d’= 


sin 6 } 


sin 0° 
rll Pt 9 rll’. ~ 
‘ {> . (cos? @ + sin? @) ‘= sin 0} : 
becomes 
r 1 ~ . oh) P 
{ = aes sin o}= aH +sin?@) .. (1) 
Equation (1) was given by “‘ Fantéme,” and represents 
the normal pressure area per unit of length of seam. 
Then there are the two pressure areas at right angles to 
the two normal pressure areas ; these act or bear pressures 


in opposite directions, and may be termed the tangential 
pressure areas, and their resultant will be their difference 


= {5(dl+ a0), sind or TU cos 8 } 


ul 
sin @ 


but 

(@i+da'l')=20', cotané 

.*. resultant pressure area 

{ rll. cotan @ 
2 


.sin 0 <0 r.U.cos @ } 


= IZ ey =! 
{5 ll cos #0 ri l'. cos @ } 9! @ cos 4, 


This divided by the length of seam d d! or 
Ze. 
sin 0” 
becomes 
5 + sin 8. cos 8 . é 4 (2) 


Combining (1) and (2), and calling resultant R!, we get 





Ri= 4 a/ (sin® 6)2+sin? 4. cos? 0, 





wRah/t +2. sin? @ + sin‘@ + sin? @ —sin‘@ 


“Rix 5 A (1 +8 sin? 6). 


The maximum and minimum values of sin? @ occur at 
90 deg. and 0 deg. 


Ri == v (4) =r whend = 90; R'= 4 v(l) = 5 when 
6 = 0 deg. 


R=" v(it $y." v5ar , M0_,, B16_ 
2 2 , 2 + 
» x .79 when @ = 45 deg. 


Therefore the proportions of stress upon longitudinal, 
circumferential, and helical (45 ris seams are as 
2:1:1.58; therefore the proportions of strength in longi- 
tudinal, circumferential, and (45 deg.) helical seams are 
as the reciprocals of 2:1: 1.58, or of 1: 4:.79,2¢., as 
1: 2: 1,26, as before obtained. 

I trust, Sir, that all your correspondents will soon be of 
one opinion with regard to the mathematical phase of this 
question. 

I am, Sir, your obedient servant, 
James FE, Carne. 

38, Playfair-road, Southsea, August, 1887, 








STRENGTH OF METALS. 
To THE Epitor oF ENGINEERING. 

Srr,—I studied with much interest the di ms in your 
issue of the 5th inst., showing the comparative resistance 
of several kinds of metals. Delta metal certainly behaves 
itself very well, but is not so superior to the mild steel as 
might appear at the first blush ; for if the usual multipli- 
cation of tons tensile into elongation in inches be made in 
order to arrive at the work performed by each sample, 
you will find that this materially alters the aspect of 
things, and puts Delta metal and mild steel nearly on 


@ par. 
Taking actual figures from the diagrams, you will find 


as follows : 
Inch Tons, 
Delta metal No. I. a 21.5. x34 =731 
ifn a are bi 23.2. x 32.7 =758.6 
Mild steel oA “ 30.0. x 24.25=727.5 
Copper 33 35x 13.8 =468.8 


Brass Mo 10.5 «140 =147 


IT am, yours truly, 
CoNSULTING ENGINEER. 





HOT BLOOM SHEARS AT JARROW. 
To THe Eprror or ENGINEERING. 
Sir,—In your issue of 29th ult. we observe an error in 
our description of Messrs. Palmers’ Shipbuilding and 
= Company, Limited, which we shall feel obliged if 
you will correct in your next. ; . 

On page 128, after describing the cogging mill, &c., you 
say that, ‘‘The whole of this fine plant, except the engines, 
was designed and made on the premises, and does great 
credit to all those connected with its construction.” Now 
with regard to the hot bloom shears, if you kindly refer 
to the back numbers of ENGINEERING dated 24th April 
and 21st August, 1885, yon will find in each an article in 
which you state we (Miller and Co.) have secured the con- 


tract for Messrs. Palmers’ shears, and are making them 
similar in all respects to the shears made by us for Messrs. 
Merry andCuninghame, Glengarnock, except that the Jar- 
row shears are being driven by vertical engines instead of 
horizontal as at Pinrgomock. 

We may mention these engines are 26 in. in diameter 
by 30 in. stroke, not 24 in, by 4 ft. Your insertion of this 
will much oblige 

Sir, yours respectfully, 
MILLER AND Co. 

Vulcan Foundry, Coatbridge, August 10, 1887, 








LAUNCHES AND TRIAL TRIPS. 
Messrs. JOHN CRAN AND Co. launched on August 3, 
a beautifully modelled steel steam launch 60 ft. by 11 ft. 
6in. by 7 ft., to the order of Mr. T. A. Walker, West- 
minster, London, for service at- Buenos Ayres New 
Harbour Works. She is to be fitted by the builders with 
compound surface-condensing engines of 80 horse-power. 





On the following day, Messrs. Russell and Co. launched 
from their Kingston Shipbuilding Yard, Port-Glasgow, a 
large iron sailing ship which has been built to the order of 

r. G. M. Steeves, for the Ship Sokoto Company 
(Limited), Liverpool. The vessel is of 2175 tons net 
register, classed 100 A 1 at Lloyd’s, and named the Sokoto; 
she measures 278 ft. by 44 ft. by 23 ft. Gin. 





With the same tide Messrs. Birrell, Stenhouse, and 
Co., Dumbarton, launched the Benlari, an iron sailing 
ship of 1700 tons net register, built to the order of Messrs, 
Watson Brothers, of Glasgow, for their “ Ben” Line, and 
intended for the Eastern and Australian trades. 


On Friday, August 5, Messrs, Edward Withy and 
Co. launched from Middleton ages, West Hartle- 
ee a steel screw steamer built to the order of Messrs. 

teel, Young, and Co., of London and West Hartlepool. 
She is a handsome type of cargo vessel 300 ft. long, and 
will have triple-expansion engines with two single-ended 
boilers by the well-known firm of Messrs. T. Richardson 
and Sons, Hartlepool. It is interesting to note that the 
owners of this vessel were the first to adopt triple-expan- 
sion engines on the north-east coast, and so far back as 
1880 they had the steel steamer Cyanus built by Edward 
Withy and Co. 

On Saturday, August 6, the steel screw tag Galgo, con- 
tracted for by Messrs. Ross and Duncan, Glasgow, had 
her official trial trip on the Clyde. She measures 88 ft. 
by 17 ft. by 9 ft., and has been fitted with compound sur- 
face-condensing engines. When tried on the measured 
mile in Gareloch, she attained a true mean speed of 
12.09 miles per hour. During the day the vessel’s centri- 
fugal pumps, which are capable of discharging about 
600 tons per hour, were tried. 





On the same day, Messrs. Russell and Co., Port- 
Glasgow, launched the Ayrshire, an iron sailing ship of 
1750 tons, built to the order of Messrs, Thomas Law and 

_* ‘ow, for their “Shire” Line. She measures 
270 ft. by 40 ft. by 23 ft. 6 in. 


On Saturday afternoon, August 6, there was launched 
from the x Samp # iw of Messrs. O. S. Swan and 
Hunter, Wallsend-on-Tyne, the Elingamite, the third 
steel screw steamer built for Messrs. Huddart, Parker, 
and Co,, of Melbourne and Sydney, &c. The following 
are the dimensions and particulars, viz.: Length, 320 ft. ; 
breadth, 40 ft. 9 in. ; depth, 22 ft. 3 in., giving a cubic 
capacity of 4000 tons. The vessel will accommodate 
100 first and about the same number of second-class pas- 
sengers. The engines are on the triple-expansion prin- 
ciple, and are built by the Wallsend Shipbuilding and 
Engineering Company, Limited, Wallsend; they are 
capable of indicating about 1800 horse-power, and it is 
intended to propel the vessel 14 knots an hour. This 
vessel has also been selected by the Victorian Government 
to be fitted as an armed cruiser in time of war. The gun 
foundations are now being fitted. She will carry two 36- 
pounder Armstrong guns on forecastle, and two on poop, 
together with several rapid-firing guns amidships. 


Messrs. Robert Duncan and Co., Port-Glasgow, on 
Monday, the 8th inst., launched the Baron Belhaven, a 
steel screw steamer of 2400 tons gross, built for Mr. Hugh 
Hogarth, of Ardrossan, and intended for cargo carrying 
and general trading. She measures 300 ft. by a 
24 ft. Her gross carrying capacity is 3550 tons dead- 
weight. Her mt er which are of the triple-expansion 
type, and capable of developing 2000 horse-power, are 
being supplied by Messrs. Duncan Stewart and Co., 
Glasgow, They have cylinders 22 in., 354 in., and 57 in. 
in diameter, with piston stroke of 39 in. 


With the same tide, Mesrrs. Barclay, Curle, and Co., 
Whiteinch, Glasgow, launched a handsome steel four- 
masted sailing ship, named the Duchalburn, which has 
been built to the order of Messrs. Robert Shankland and 
Co., Greenock, for their “Burn” Line. The vessel is of 2070 
tons register, and measures 287 ft, by 42 ft. 6 in. by 24 ft. 











Messrs. David Dunlop and Co., engineers and ship- 
builders, Port-Glasgow, Locnebed from their yard at high 
water on August 9 a steel screw steam tug named the 
Moselle. is vessel is simi in construction and 
design to the Rhine, built at the beginning of this year for 
the London and Tilbury Lighterage Company, Limited, 
of London, and is the third vessel completed by Messrs. 
Dunlop for the above be je The dimensions of the 
Moselle are as follows: Length, 70 ft.; breadth, 16 ft. ; 
depth in hold, 9 ft. 4 in. The vessel is being fitted by her 
builders with triple-expansion engines of 300 indicated 





horse-power. 
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POWER AND FOOT LATHES AT THE MANCHESTER EXHIBITION, 
BY MESSRS. ASTBURY AND CO., ENGINEERS, MANCHESTER. 
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Tue self-acting lathe illustrated above is shown at 
the Manchester Exhibition by Messrs. Astbury and 
Co., of 9, Albert-square, Manchester, and is repre- 
sentative of a new series of slide lathes now being made 
by them, ranging in size from 64-in, to 18-in. centres, 
strongly proportioned, and designed to withstand the 
severe duty to which tools of this class are now sub- 
jected, working with coarse feeds on steel, &c. 

The lathe shown has 7}-in. headstocks, double geared, 
with a four-speed cone pulley, and a quick motion 
for throwing out the back gear. The spindle is of 
strong section with large bearing surfaces, the arrange- 
ment being a departure from the ordinary plan, and 
being shown in detail in Fig. 3. The front bearing, 
as will be seen, is conical, whilst the back end is 
parallel, both ends being hardened and ground together 
with the front collar on the spindle; the bushes are 
tightly fitted into the headstock, but the front bush is 
mle of longitudinal adjustment by slightly turning 
the hardened steel ring fitting a recess in front of the 
headstock, by means of a special key. This ring also 
takes the end thrust on the spindle, instead of the 
usual back centre. The spindle is maintained in 
position between the front ring and back bearing by 
the adjusting lock nuts, the front bush being prevented 
from turning by a set screw entering a groove. 

The lathe is built on an 8-ft. gap bed to take in 
4 ft. 9 in. between the centres ; the gap admits 25 in. 
diameter. The back bearing edge of the bed is rect- 
angular, the saddle being fitted with a gib of similar 


section, This is undoubtedly a more satisfactory 
arrangement for resisting the outward pressure on this 
part when sliding large at i between the centres, 
or for locking the saddle when surfacing, than if the 
back bearing is made angular in the ordinary way. 
The angular front edge prevents the saddle lifting 
when re | down the engaging nut on the guide 
screw ; this latter being a half-nut of a length equalling 
about three diameters of the screw. The saddle has a 
self-acting sliding motion worked from a back shaft 
through worm and spur gear with rack traverse. The 
compound slide is divided to swivel to any angle, and 
has a cross motion for surfacing, which is also self- 
acting, these motions being controlled from front of the 
saddle by friction cones, The back shaft and guide 
screw brackets are cast on the bed and accurately 
bored out in position, the back shaft being driven by 
an independent train of wheels as shown ; all the tra- 
versing screws are of steel, and all gears, including a 
set of twenty-two change wheels, are machine cut. 

The countershaft has two sets of fast and loose 
pulleys, affording an ample variation of speeds to the 

indle for any class of work within the capacity of 
the lathe. The spindle is fitted with a Clement’s 
driver ; and the frictional arrangement for clampin 
the cylinder poppit of the tailstock is simple an 
efficient. Altogether the details of these tools have 
been well considered and will be fully recognised by 
practical engineers and workmen, 





The second subject illustrated is a newly-designed 





5}-in. centre self-acting foot lathe. It has a double 
geared headstock fitted with conical bushes and a 
spindle of cast steel, hardened and ground to a bear- 
ing ; the back gears, which have machine cut teeth, 
are thrown out by an eccentric motion ; the cone pulley 
has four speeds grooved for a round band ; a Clement’s 
driver is fitted to the spindle. The bed is 5 ft. long, 
admitting 27 in. between the centres; it has a gap 
covered by a bridge piece, which admits work up to 
18 in. in diameter. The lathe is arranged for self-acting, 
sliding, and screw cutting, also surfacing, the former 
by means of a guide screw and full set of change wheels ; 
whilst the self-acting motion to the surfacing slide is 
imparted by a grooved shaft through mitre and spur 

earing, as shown, the shaft being driven by a belt 
rom the outward end of the leading screw. The rate 
of feed is precisely the same, both for the sliding and 
surfacing motions, from a single combination of wheels 
acting on the leading screw. The cross-feed can 
instantly disengaged by a thumb-screw and friction cone 
at the back of the saddle, whilst the sliding and screw- 
cutting is controlled by an engaging nut in front. The 
disc handle on the screw of the cross-slide is divided 
with a steel pointer, the upper slide rest is also divided 
to set to any angle for taper turning. 

The caihabits works on steel centres, as shown by 
the detail view, the ends being bored out to receive 
hardened steel bearing pieces, and a cavity being thus 
provided for oil, insuring efficient lubrication. 

In addition to the headstock gearing all the change 
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WIGHAM’S LAMPS FOR LIGHTHOUSES. 


Fig 2. 
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wheels and wheels on saddle are machine cut, whilst 


the lathe is complete with the usual accompaniments. 





WIGHAM’S LAMPS FOR LIGHTHOUSES. 
WE give above a diagram showing the arrangement 
of lenses and gas burners used in Wigham’s patent 
double quadriform light for ny ago ; the complete 
apparatus is exhibited in the Irish section of the Man- 
chester Exhibition by Messrs. J. Edmundson and Co., 
Limited, of 33 to 36, Capel-street, Dublin. The system 
of illuminating lighthouses by gas is by no means a 
new one, although it is almost unknown in this 
country. The first time gas was used for this purpose 
was in 1865, when the Irish Lights Commissioners 
adopted Mr. Wigham’s system of applying gas for 
lighthouse illumination in the Howth Bailey Light- 
house. The commissioners, however, at the time 
were a little timid in adopting an entirely new 
system, a failure in which would be a very serious 
matter. They, therefore, took the precaution to have 
the lighthouse also fitted with oil lamps which could 
be brought into operation in a very short time. 
Happily this precaution has turned out to have been 
unnecessary, as the gas has proved a perfect success, 
and has given great satisfaction to the mariners pass- 
ae fhsy light. 6 
ne of the many advantages arising from the use of 
gas as the illuminant for lighthouses is, that in clear 
weather when only a small amount of light is neces- 
sary, a single burner can be used, and can be enor- 
mously increased at a moment’s notice in fo; 
weather, an operation which takes a considerable time 
in an oil lamp. The rapidity with which the light 
can be increased is a very important feature in a 
lighthouse, as. fogs often come on very suddenly, and 
unless the light be as suddenly increased, vessels will 
get into dangerous waters before the burner has at- 
tained its full power. The light mentioned above at 
Howth Bailey is of the fixed type of light, but the gas 
system is equally applicable for saveluin lights ; in 
fact, the system shows up to its best advantage in 
group flashing and intermittent lights, as the inter- 
mission of the light is caused by cutting off the supply 
of gas during the periods of darkness, instead of 
eclipsing the light by interposing opaque shades, as is 
usual in oil lamps, thus securing deakiders ile economy 
in the consumption of gas, In group flashing light- 
houses the flashes from the lenses, instead of being 


single, are split up into four or five beams, which con- 
stitute a group of flashes recurring at regular intervals. 
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The interval between the groups is one minute, and the 
interval between the flashes composing each group, is 
about two seconds. This is accomplished by cutting 
off the supply, hence the gas is only burning during a 
comparatively short part of each revolution. A small 
jet is kept constantly burning from a byeway pipe to 
relight the gas at each flash. 

e gas burners used for these lights are composed 
of a number of ordinary fish-tail burners arranged in 
rings, the burner for clear weather consisting of 28 
jets, for foggy weather the power of the light is 
increased by adding further rings consisting of 48, 68, 
88, and 108 jets respectively, the change from one to 
the other being made very quickly by means of an 
ingenious arrangement of merc joints. No glass 
chimneys are used for these lights, as it is found that 
they give a great deal of trouble by breakage from 
accident and from the varying temperature, besides 
which the cleanest glass presents some obstruction to 
the transmission of light. An overhanging flue with 
an oxidiser of talc, rep the ordinary chimney, and is 
so arranged that a current of air is brought into contact 
with the most smoky part of the flame, thus renderin, 
it smokeless and intensely white. The essenti 
feature in Mr. Wigham’s system of — fas for light- 
houses is that of superposing or building up two, 


three, or four lights, one above the other, and pro- 
viding a separate set of lenses for each. At a 
short distance from these lenses the several beams 
from the different lights overlap and form one immense 
beam of light of twice, thrice, or quadruple the in- 
tensity of the single light, according to whether the 
system is biform, triform, or quadriform. In this 
arrangement, where one set of burners is imme- 
diately above the others, special provision has to be 
made for carrying away the products of combustion of 
the lower burners to prevent them from interfering 
with those above. This is = oo by air pipes 
so arranged that the heated products of combustion 
from the lower lights are carried away, the waste heat 
being utilised in heating the supply of fresh air going 
to the mv burners. By this device the illuminating 
power of the upper lights is very materially increased. 
Although Mr. Wigham obtained perfect success with 
his new system, he recognised the immense er 
that would result from a still more powerful light for 
foggy weather. This he obtained by the ingenious 
device of duplexing his original quadriform lights, by 

lacing four sets of lights and lenses by the side of the 
first four. This system he terms a “‘ double quadri- 
form” light; it is shown in our illustration, from 
which it will be seen that two complete sets of 
eight lenses each are arranged in paralle! planes, with 
the eight lights placed in an intermediate central plane 
at the proper focal distance from the lenses. Thus 
eight beams of light are projected from each side, and 
blend at a short distance from the lighthouse, forming 
two beams of 15 deg. eachand 18 deg. apart, each being 
eight times the intensity of that derived from a single 
lens. The following figures obtained by direct ex- 
periment give a good idea of the power of the light 
obtained by Mr. Wigham’s system : 

The highest power of the oil light used in light- 
houses prior to Mr. Wigham’s invention was 328 
candles. Under the stimulus of competition with gas, 
the oil light has been improved and its highest power 
now ak viz., at Tuskar, is 1894 candles. The highest 
power of the gaslight now used, viz., at Mew Island, 
is 8802 candles. r. Wigham’s double quadriform 
light, which has been practically tried, has an illumi- 
nating power of 23,472 candles. 

In the ordinary form of revolving lighthouses, the 
light remains stationary while the lenses revolve round 
itasacentre. This of course cannot be done where 
there are two sets of lights, as in the ‘‘ double quadri- 
form” system ; in this case each setof lights and lenses 
must themselves revolve together round a common 
centre between the two sets of lights, this of course 
necessitates a slight enlargement of the lighthouse. 

It is urged by some opticians and engineers that the 
method of increasing the size of a flame, in order to 
obtain a greater intensity of light, is open to the ob- 
jection that ex-focal light is simply produced without 
increasing the intensity of the light in the focus of the 
lens; this, however, is a disputed point which we do 
not propose to discuss at present, beyond saying that 
it is the opinion of many mariners that ex-focal light 
is very valuable in illuminating the fog and mist above 
the lighthouse, the pulsating halo from which can often 
be seen many miles away when the direct beam is 
ras obscured. The question of ex-focal light has been 

ully dealt with by Mr. Wigham in a paper read by 
him before the British Association in September, 1881, 
a full account of which appeared in our columns at the 
time. 

This apparatus, when fitted with gas as the illumi- 
nant, consumed about fifty cubic feet of gas per hour 
in clear weather, Pm baw illuminating power of 429 
candles, visible at the horizon thirty miles off. The 
consumption can be increased up to 2400 ft. per hour 
for foggy weather, giving an illuminating power of 
24,000 candles. 

The double quadriform system is equally applicable 
for oil or other sources of illumination when required. 
The cost of maintaining in action these very high 
candle-powers is of course greater than the lower 
powers of other systems. It must, however, be re- 
membered that they are only required for compara- 
tively short periods, during dense fogs; but surely the 
small extra,cost involved in producing a light which is 
of some service to the mariner in a dease fog, above 
that of a light of less power which is entirely ob- 
secured, is quite insignificant when we consider the 
number of lives and valuable property that are de- 

dent upon the efficiency of the illumination of a 
ighthouse, 





ADJUSTABLE PULLEY. 

TueE object of the adjustable boss illustrated on the 
next page is to enable the pulley or wheel to which it is 
fitted to be applicable to shafts of different sizes with- 
out being rebored, or being provided with bushes of 
different sizes. It also permits of a pulley being set 
true if the shaft should be slightly out of line or if it 
has not been turned accurately, The boss of the 
rae f is bored conical at each end, and each recess is 

tted with a correspondingly shaped bush, made in 





three parts. These are united by bolts lying parallel 
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with the shaft, and are drawn together, until they 
bind hard on the shaft and into their conical seats. 





The inventors and makers are Messrs, Weyman and 
Johnson, of Guildford. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
flat last Thursday, the improvement which took place in 
the early part of the week over the increase in the ship- 
ments, being almost entirely counteracted by the advance 
in the Bank rate and the heavy storing. Both Scotch and 
hematite iron lost 14d. per ton in the course of the day, 
and the settlement prices at the close in the afternoon 
were—Scotch warrants, 428, 14d, per ton; Cleveland, 
34s. ; hematite warrants 41s. 104d. per ton. On the 
following day the market was very strong, and the closing 
prices of Scotch iron, which were the best over the week, 
showed a gain of 2d. on the day, and of 3d. on the week. 
Cleveland iron rose 3d. per ton, and hematite iron re- 
covered 1}d. per ton. There was a slight weakness in the 
warrant market on Monday forenoon, but prices recovered, 
and up to 42s. 34d. per ton was paid for Scotch iron, 
sellers at the close wanting 4d. more, The closing settle- 
ment prices were—Scotch warrants, 42s. 3d. per ton; 
Cleveland, 34s. ; hematite iron, 44s. per ton. The market 
for Scotch warrants was again firm yesterday, and prices 
showed a further slight improvement, business being done 
at 42s. 5d. both forenoon and afternoon, At the close, 
however, there were buyers at 42s. 4d., with sellers at 
423. 44d. per ton. Cleveland iron met with no purchasers 
during the day, and again closed at 34s. 3d. perton. In 
the afternoon the price of hematite improved to 
44s, 14d. cash, The market was again firm to-day, 
and the advanced prices were fully maintained in 
the forenoon, as high as 42s. 5d. cash being paid, 
and 4d. per ton higher in the afternoon. There was 
no business reported in Cleveland or hematite iron 
either forenoon or afternoon, and the prices were not 
materially changed. On the whole there is no material 
change to report, but in the home trade some slight 
signs of improvement are showing themselves, there being 
rather more orders at some of the foundries and malleable 
iron works, and consequently involving a larger consump- 
tion of pig iron. It does not appear that any orders of 
special importance from the United States have been 
placed during theweek, The number of blast furnaces in 
actual operation is still 82, as compared with 85 at this 
time last year. Last week’s shipments of pig iron from all 
Scotch ports amounted to 6473 tons, as against 8932 tons 
in the preceding week, and 9212 tons in the corresponding 
week of last year. The United States took 1600 tons, and 
580 tons were sent to Canada, 187 tons to South America, 
200 tons to Australia, &c., 105 tons to France, 400 tons to 
Italy, smaller quantities to other countries, and 2711 tons 
coastwise. Upto last Saturday the total shipments stood 
at 223,640 tons, as compared with 237,218 tons over the 
corresponding period of last year, thus showing a decrease 
of 13,578 tons for the year. On the other hand, the imports 
of Cleveland pig iron into Grangemouth show an in- 
crease for the year amounting to 12,233 tons as at last 
Saturday. The stock of pig iron in Messrs, Connal and 
Co.’s public warrant stores stood at 910,989 tons yesterday 
afternoon, as against 908,343 tons yesterday week, being 
an increase of 2646 tons over the week. 


The Malleable Iron Trade.—It is stated to-day that the 
demand for bar iron in the Glasgow market continues to 
improve, and that there has been a further advance in the 
price to the extent of 1s. per ton since last week. 


Monkland Tron Company.—The iron works and other 
property belonging to the Monkland Iron Company, now 
in liquidation, have recently been exposed for sale by 
public auction, and have failed to find a purchaser, even 
at the greatly reduced upset price of 60,000/. 


A Prospective Great Opening for Pipefounders.—A big 
project, which is said to have sol:d backing, is exciting 
much interest amongst pipefounders in Glasgow. The 
aim of the promotors of the scheme ia to bring water from 
the Sierra to the city of San Francisco, taking it froma 
large lake some twenty miles distant from Sonora, and 
conveying it to the cit ye te ty pipe, the length of 
the pipe-line being about 120 miles. any important 
communities are to be supplied with water on the track 
between the source of the supply and the city. 


Forth Bridge Railway Company.—The meet ia 4 meet- 
ing of the Forth Bridge Railway Company was held in 
Edinburgh yesterday, Mr. J. H. Renton, ee: 
ing. The report which was submitted for the past half-year 
embraced a reference by Major-General Hutchinson and 
Major Marindin, inspectors for the Board of Trade, as to 
the progress of the bridge works. It also included a 


series of interesting statements by Sir John Fowler and 








Mr. Benjamin Baker, the engineers for the bridge. The 
engineers stated that the masonry piers and girders at the 
north and south viaducts were now practically completed. 
At South Queensferry and at Fife the steel columns with 
their connections and bracing had been carried to their 
full height of 370 ft., and the large top member in both 
cases was well finished. At Inchgarvie the steel columns 
and their incidental connections had been carried to a 
height of 283 ft. The erection of the great cantilevers 
was well in hand at all points, and might be expected 
to exhibit rapid progress, now that the appliances were in 
operation and the men trained to their somewhat novel 
duties. The shops easily manufactured the steel as 
rapidly as it could. be erected, and up to the 7th of Joy 
33,500 tons of steel had been drilled and prepared, 
and 17,500 tons had been erected. The quality of work, 
the ers added, continued to be in every respect 
perfectly satisfactory. In the course of a short speech 
the chairman moved the adoption of the report, stating 
that the directors were satisfied that every effort was 
being made to hasten on the completion of the structure, 
and that in course of time the public would have the ad- 
vantage of a useful connection across the Forth. Mr. 
Mathew William Thompson, chairman of the Midland 
Railway Company, seconded the motion, which was 
carried unanimously. Last night the upper platform or 
bracings of the steel columns, on Inchgarvie, were again 
raised another 16 ft., and the great erections have now all 
but reached their full height —370 ft. The columns have 
been raised about 100 ft. since the beginning of July. 


Proposed New Water Supply for Peterhead.—The Peter- 
head Pollution Commissioners, at a meeting held on 
Monday, had under consideration a scheme of new water 
supply for the town, prepared by Messrs. Leslie and Reid, 
civil engineers, Edinburgh. Their proposal is to bring 
water from the South Ugie to Richmond, near Peterhead, 
a distance of sixteen miles, delivering 300,000 —_ in 
twenty-four hours, and costing about 13,000/. They also 
reported as to an enlarged scheme, with main pipe of 
12 in. in diameter, and supply of 800,000 gallons, costing 
about 27,000/. Before taking any definite steps, the com- 
missioners remitted the report to the Water Committee 
for further consideration. 


Another Contract for Fairfield.—The Fairfield Shipbuild- 
ing and Engineering Company have just booked another 
shipbuilding contract. It is for a eteel paddle steamer 
about 250 ft. long, and close upon 1000 tons, and is for the 
London, Brighton, and South Coast Railway Company, 
for passenger service between Newhaven and Dieppe. 
This new steamer is to fill the vacancy in the company’s 
register caused by the loss, some time ago, of the Victoria, 
on the French coast. She will be larger, speedier, and 
more handsome in her fittings than was hér predecessor ; 
and as she will have large passenger accommodation, her 
construction will provide work for a large number of men 
in addition to the workers in iron and steel. The Fair- 
field Company have now five vessels in hands, representing 
about 15,000 tons, including the two British warships— 
the construction of which will be commenced shortly—a 
North German Lloyd’s steamer to be launched within the 
next week or ten days, and a China steamer. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—The attendance on ’Change 
at Middlesbrough yesterday was better, and the market 
was firmer. There was more disposition to buy owing to 
the better reports of the iron and steel trades at home and 
abroad. No. 3 for early shipment was quoted by mer- 
chants 34s, 6d. per ton f.o.b. Tees, but makers still 
adhered firmly to 35s. The Board of Trade returns for 
July show an expanding export trade which is most 
encouraging. There is no change in the condition of the 
manufactured iron trade, and prices are unaltered. 
Hematite pig iron is steady at 433. 6d. per ton for Nos, 1, 
2, and 3 f.o.b. east coast ports. Iron ship plates are 
quoted 47. 10s. ye ton, angles 4. 5s., steel ship plates 61. 
to 61. 2s. 6, and angles 5/. 10s., all less 24 per cent. at 
works. Rails are 4/, 5s. to 41. 7s. 6d. f.o.b. 


The Steel Trade, Engineering and Shipbuilding.—The 
steel works throughout the North of England continue 
to be fully employed. Most of them are not only pressed 
for deliveries, but are receiving fresh orders and have 
work in hand which will carry them into next year. 
Prices are priate Engineers and ironfounders are 
fairly well employed, and railway material of every de- 
scription is in full request, Shipbuilding on the northern 
rivers is quiet but the prospects are rather better. 


The Coal and Coke Trades.—The fuel trade in all de- 
partments continues steady, and prices are unaltered. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Engine Drivers and South Yorkshire Trade.— Owing 
to the strike on the Midland Railway, there has been a con- 
siderable amount of inconvenience occasioned in some 
pen mane particularly to those who are concerned in rapid 
eliveries of goods for the shipping trade. It is because 
of this that manfacturers are inclined to favour the work- 
men. Without even hinting as to the merits of the ques- 
tion, it may be said that the engineers of this locality are 

taking measures to support their confréres on the line, 


Improvement in the Iron Trade.—In South Yorkshire, 
during the past few days, there has been somewhat of a re- 
covery in the value of iron, and orders for rapid delivery 
are refused excepting at an advance. This has amounted 
to from 1s. 6d, to 2s. per ton. One thing is certain, that 
the demand for best classes of Yorkshire irons is slowly 





improving, and the mills are more regularly worked. 
These remarks apply to ordinary going lines, sheets, bars, 
and angle irons, e Bessemer steel trades are also much 
more active than was the case a month ago, this alteration 
being occasioned by the heavy orders which are coming in 
from all sides for railway material. Though this is usually 
regarded as the slack season, this increasing demand for 
iron has found more employment for the colliers, so that 
at least two-thirds of the capabilities of the pits in the 
locality are now being called into requisition. There is a 
sounder tone in trade than has been previously visible this 
year. Workis not coming in in gluts, but gradually. The 
competition noticeable on all sides, however, indicates 
that there is still a large — of unemployed plant, and 
prices are consequently cut down in a severe degree. Of 
one fact there can be no doubt, that a large number of 
orders which in the usual course of the past few years’ 
trading would have found their way to Germany and 
Belgium, are now being offered to English makers, in pre- 
ference, at a price. Tremendous efforts are being made to 
recover a portion of the lost trade, and this is particularly 
noticeable in the trades concerned in the manufacture of 
wire rods, heavy plates (plough and agricultural), and 
steel sheets, Even with quotations cut down, the majority 
of the steel and iron houses which are running regularly 
in this locality, are paying fair dividends—4 to 5 per cent. 


Transfer of the Sheffield Water Company.—The Royal 
consent has been given to the transference of the rights of 
the Sheffield Water Company to the Corporation of Shef- 
field. To-day ata meeting of the directors of the Sheffield 
Water Company, it was resolved that pursuant to Section 
§ of the ‘‘Sheffield Corporation Water Act, 1887,” divi- 
dends on the ordinary shares of the company at the rate 
of 14 per cent. per annum, calculated from the 30th June, 
1886, to 30th J une, 1887, shall be paid on the 8th September. 
It is expected that when the property is handed over to 
the Corporation the tatepayers will have to make up an 
annual deficiency in revenue owing to the terms of 
purchase. 





NOTES FROM THE SOUTH-WEST. 

London and South-Western Railway.—Considerable pro- 
gress has been made with the works of the Wimbledon 
and Fulham, the Fareham and Netley, and the Bourne- 
mouth direct lines; but a difficulty has occurred with 
one of the embankments of the Bournemouth direct, 
which will delay the opening beyond the time originally 
contemplated. The date for the completion of this line, 
as fixed by Parliament, will not, however, expire until 
August, 1888. Additional lines between Clapham Junc- 
tion and Barnes have been brought into use, and widen- 
ing works between Waterloo and Nine Elms, and from 
Byfleet to Woking, are proceeding satisfactorily. The 
improvement of the Bodmin and Wadebridge line will be 
commenced as soon as possession can be obtained of the 
land required, 


Cardif.—The steam coal trade has continued to exhibit 
a downward tendency. Last week’s shipments showed a 
falling-off of about 25,000 tons. Small steam coal has 
been in r demand, and the house coal trade, as is 
usually the case at this period of the year, has been dull, 


The Bute Docks.—The second half-yearly meeting of 
the Bute Docks Company was held at the offices, West- 
minster, on Thursday, thé Marquis of Bute in the chair. 
From the accounts submitted it appeared that the net 
earnings for the half-year, ending June 30, amounted to 
81,966/. 7s, 5d., and that after providing for interest on 
debenture stock, dividend on 4 percent. preference shares, 
and all other charges, there remained a balance of 
43,966/. 7s. 5d. The directors’ report was approved and 
adopted, and an ad interim dividend at the rate of 4 per 
cent. per annum on the ordinary shares, payable on the 
15th of August, was declared, leaving a balance of 
7966l. 7s, 5d. to be carried forward to the next half-year’s 
account. : 

Lloyd, White, and Company, Limited.—This company 
has been proposed for the purpose of taking over and 
further developing the James Bridge works of Messrs. T. 
H. Lloyd and Company at Wednesbury, and the Ponty- 
mister works (near Newport) of Messrs. E. White and 
Company. Both concerns have of late years been 
engaged in the production of steel castings, tramway 
specialities, engineering work, mill gear, and Admiralty 
requirements. The capital is to be 75,000/., divided into 

ordinary shares of 101. each, and 2500 preference 
shares of 107, each. About ten acres of land have been 
acquired near the Pontymister works for extensions, the 
object being to draft the operations of the company to the 
Monmouthshire centre, so as to be near the seaboard, and 
thus obviate heavy railway charges. 


Working Stock on the London and South-Western Rail- 
way.—In the course of the half-year ending June 30, 1887, 
the London and South-Western Railway Company ex- 
pended 19,7037. upon working stock. This total was made 
up as follows: Carriages and trucks, 10,095/. ; machi- 
nery, 1544/.; vacuum brake, 8064/. The whole outlay 
made by the company on working stock to the close of 
June, 1887, was 3,479,640/. 


The Dowlais Works.—In consequence of the protracted 
drought nearly the whole of the upper works have been 
closed for the last two months, the only branch which is 
still going being the Coppee coke ovens. As the furnaces 
have been damped down since the mills and forges were 
stopped, coke is being stacked in great quantities. The 
lower works, too, are nearly closed for want of water. 
With the view of obviating water difficulties in future, 
Mr. E. P. Martin, the h manager, is said to contem- 

late a { mountain reservoir somewhere between 
enwaunfaur and Cwmbargoed. 


Bristol and South Wales Railway Company (Limited).— 
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The half-yearly meeting of this company was held on 
Friday at Bristol, Colonel Savile presiding. The chair- 
man, in moving the adoption of the report, said the 
directors were happy to be able to recommend a dividend 
of 10 per cent. free of income tax. Perhaps the only 
remark he need make was that the directors had thought 
it right to carry 5007. to the contingent fund, which was 
larger now than it had ever been before. The report was 
adopted unanimously. 


Pembroke Dockyard.—It has been decided to launch the 
Aurora in October. Two additional gangs of shipwrights 
have been employed on her of late. The launching of the 
ion ag will involve, it is expected, the discharge of 200 
hands. 


Haverfordwest.—In reply to a petition from influential 
ratepayers, the Local Government Board has intimated 
its intention to hold a public inquiry as early as practicable 
at Haverfordwest on various schemes suggested for im- 
proving the water supply of the town. 


The ‘ Cleopatra.” —The Lords of the Admiralty have 
accepted an estimate prepared by the officers of the 
Devonport Dockyard for the refitting and renewing with 
modern armament of the Cleopatra, 14, corvette. The 
outlay involved will be about 40,0002. 


Swansea.—Inquiries for tin plates have been more 
numerous, but those making them have declined in many 
cases to accede to makers’ quotations; so that no increased 
amount of business has resulted. 


The Mumbles Light.—At a meeting of the Swansea 
Harbour Trustees on Monday, the question of the im- 
provement of the Mumbles Light was, on the motion of 
Sir Hussey Vivian, referred to the Executive Committee, 
In introducing the subject, Sir H. Vivian said in 1880 
Mr. Abernethy reported that the cost of a new lantern 
and light would be 3200/. ; and that it would be desirable 
to’raise the tower from its present height of 114 ft. to 
185 ft. at acost of 18001. Light dues might be imposed 
upon shipping using the light to the extent of }d.'per ton ; 
and this, Sir H. Vivian argued, would soon make good the 
necessary outlay. 





MISCELLANEA. 
A TURBINE of 1000 horse-power has been erected at the 
Terni Steel Works. 


Messrs. Korting Brothers have removed to 86, Queen- 
street, E.C. 


The Manchester Ship Canal Company have paid into 
the Bank of England the purchase money for the Bridge- 
water Canal and the Mersey and Irwell Navigation. 

Major-General C. E. Webber, C.B. (R.E. ret.), has 
accepted the position of consulting technical adviser to the 
Anglo-American Brush Electric Light Corporation. 

The Turkish Government have granted a concession to 
an English syndicate for an extension of the Ismail line of 
railway. 

A very complete and systematic collection of graphic 
—« is given in La Lumiére Electric for August the 
18th, 


By a recent regulation of the Parisian municipal autho- | P° 


rities the electric light is to be adopted in all the theatres 
and cafés-concerts of that city. The object of the regula- 
tion is to give greater security against fires. 


Petroleum is being obtained in large quantities from 
shallow oil wells at Khatun, Beloochistan ; it is proposed 
to use it in the manufacture of patent fuel by mixing it 
with coal dust and screenings. 


Messrs. Kriiss and Nilson, the eminent Swedish chemists, 
have in their researches on the nature of some scarce 
minerals and rare earths, discovered more than a dozen 
new elementary bodies. 


Several plumbers were recently fined in New York for 
doing their work in a way that threatened the health of 
the householders ; it is a pity that similar penalties are 
not inflicted in England. 


A party of the students of the Institution of Civil En- 
gineers visited the Wimbledon sewage works on Thurs- 
day the 4th inst. ; their next excursion will be to the Royal 
Small Arms Factory, Enfield Lock, on Wednesday, 
August 17, 


H.M.S. Ranger must be a pleasant boat to belong to, 
as, according to a contemporary, she requires new decks, 
new boats, new spars, new pumps, and a new bottom. 
In spite of this state of affairs the Admiralty intend to 
commission her for a further period of three years. 


_ Natural gas has, it is stated, been found in large quan- 
tities in Louisville, a small town in Canadian territo 
about 60 miles frum Montreal. The yas, which was struc 
at a depth of 490 ft., is to be collected for manufacturing 
and domestic purposes, 


_ The gross om of the twenty-two principal railways 
in the United Kingdom for the week ending July 31 
amounted, on 15,4 miles, to 1,478,464/., and for the 
corresponding period of 1886, on 15,328} miles, to 
1,461,490/., an increase of 111} miles, or 0.7 per cent., and 
an increase of 16,9741., or 1.1 per cent. 


The Canadian Pacific Railway promises to gonly 
benefit Japan, as this country will hold a position wit! 
regard to trade travelling by this route very similar to 
that held by England with regard to American trade, and 
should in consequence be in a position to become a great 
trading and banking centre. 


_ A boiler explosion of a somewhat remarkable character 
is reported from New York. In this instance the boiler 
passed through the roof of the shed covering it, and took a 





flight like a rocket over several rows of houses, rising on 
its way to a height of about 200 ft., the total distance 
passed over being 460 ft, 


An engineering scheme, an extension of the existing 
system, is projected by the water authorities of Chicago. 
This consists of a tunnel, four miles in length, under Lake 
Michigan, at the end of which the intakes for the town 
supply will be placed, in the expectation that sewage 
contamination will not extend so far from shore. 


Upwards of 1000 of Mr. Wasteneys Smith’s anchors are 
now in use, including some over 6 tons in weight. They 
are made by Messrs. John Spencer and Sons, Newburn. 
The moorings of the Cunard Company in the Mersey are 
made with these anchors, and during the eight years they 
have been down, have not stirred. 


The Secretary for the United States Navy has invited 
tenders for the construction of a first-class torpedo boat. 
The boat is to be built of American steel, and to have as 
high a speed as possible, premiums being given should 
this exceed 22 knots, whilst penalties will be exacted 
should the speed not be attained. 


Owing to recent legislation in the United States, which 
renders it illegal for a railway company to charge less for 
a long haul than a shorter one, it is expected that the 
Canadian Pacific Railway will obtain a large percentage 
of the Transcontinental traffic that formerly travelled by 
the United States lines. 


The reputation of English engine builders is being well 
maintained abroad ; at the Wittmund Show, Friezland, 
Messrs. Marshall, Sons, and Co., Britannia Iron Works, 
Gainsborough, gained the first prize, a gold medal, for 
portable engines, and at the Milan Milling Exhibition 
the highest award was gained by the same firm for their 
compound steam engine. 


The method of getting up steam in a locomotive by in- 
jecting steam or hot water from a starting boiler, has 
been patented by Mr. John Bradley, of Cork, who shows 
a great saving by this over the usual means. This plan 
has already been in use in Russia for some years, and was 
described before the Institution of Mechanical Engineers 
in 1884. See ENGINEERING, vol. xxxviii., page 137. 


From some recent experiments on the horse-power re- 
quired for an installation of 16 candle-power lamps, the 
following approximate rule has been deduced : 

Horse-power=D+.095 n. 

D=power required to drive dynamos alone, 
in this case 4 horse-power. 
n=number of lamps. 


Provided that a sufficient number of subscriptions can 
be obtained, tbe Franklin Institute Committee on Publi- 
cation intend to publish an index, of authors and sub- 
ject matter, to the first 110 volumes of the Society’s 
journal. The subscriptions, which may be sent to the 
actuary, Franklin Institute, Philadelphia, has been pro- 
visionally fixed at 5 dols, 


An improved method of burning magnesium for photo- 
graphic purposes has been proposed by Messrs. Goedicke 
and Miethe. Their invention consists in reducing the 
magnesium to powder, in which state it is mixed with 
tassium chlorate and sulphide of antimony. The mixture 
is burnt in a lantern so as to prevent the escape of any 
noxious fumes. The arrangement is particularly recom- 
mended for instantaneous photography. 

An alloy, said to be capable of resisting the action of 
both acids and alkalies has been invented by Mr. Retz 
it has the following composition : 


Parts. 
Copper aa ea Si fi dea 15 
a wus aa a Sie ee 2.34 
Antimony ... me ¥ a 1 


< One of the most interesting processes shown at the present 
Amerivan Exhibition, Earl’s Court, is the manufacture of 
lenses fox spectacles and eye-glasses from Alaskan rock 
crystal. In this exhibit a rapidly rotating disc of har- 
dened steel, ground to an edge and covered with diamond 
dust, cuts slices from the native crystal, each sufficiently 
large to make a lens; these slices are afterwards attached 
with pitch to an iron frame in which a whole set are 
together ground to the same focal length. 


The fossil meal boiler and steam pipe clothing intro- 
duced by Messrs. A. Haacke and Co., of Kieselguhr 
Wharf, Hackney Wick, London, has been ado by 
the Peninsular and Oriental Steamship Company for their 
new vessels the Victoria and Britannia. The seven 
boilers, the steam pipes and cylinders of the Victoria have 

m covered to a depth of 2in. with this composition, 
over which has been placed an additional layer of hair, 
felt, and sheet iron, making a very neat job. 


In a communication to the Institution of Civil Engi- 
neers, Mr. Dowson compares the relative econcmy of gas 
and steam engines, numerous examples being taken, and 
an estimate formed of the average annual cost per horse- 
power for each type of motor, allowance being made for 
depreciation and interest on capital, with the result that 
the gas engine is in general more costly than the steam 
engine when lighting gas is used, but has, when driven by 
Dowson gas, a considerable advantage over the older 
established type of motor. 


An electric lighting plant of considerable importance 
has just been completed for the Barnsley British Co-opera- 
tive Society, the trial run, which was of a very satisfac- 
tory character, being made last Friday night. The in- 
stallation, which has been carried out to the plens of Mr. 
Wilson Hartnell, M.1.C.E., Benson’s-buildings, Park- 
row, Leeds, consists of a compound-wound Crompton 
dynamo, driven by a countershaft from the main engine, 


and of about 220 16 candle-power Edison and Swan glow 
names : further number, however, are to be added at a 
ater date. 


The St. Helens Town Council have accepted the tender 
of Messrs. R. Daglish and Co., of St. Helens, for the 
erection of a compound rotative pumping engine at their 
Kirhy pumping station. The wells here are two in 
number, and are 2 ft. ll in. in diameter down to a depth 
of 150 tt. from which point two boreholes 24 in. and 
18 in. in diameter have been sunk to a depth of 400 ft. 
below ground level, and it is proposed to increase this to 
500 ft. The work has been carried out in the pebble beds 
of the new red sandstone, and the water obtained leaves 
little to be desired with respect to either quality or 
quantity, the present supply from the wells being esti- 
mated at from 3,000,000 to 3,500,000 gallons per day. The 
engineer for the works is Mr. D. M. F’. Gaskin, M.1.C.E,, 
water engineer to the corporation. 


An interesting incident is quoted in the American Ma- 
chinist. It appears that the axles manufactured by the 
Troy Steel seed are tested by selecting one from 
every twenty and subjecting it to three successive blows 
from a heavy ee hammer. On the occasion referred to, 
several axles had successfully passed the test, and two 
blows had been given to another when an accidental delay 
took place, and on striking the third blow some little time 
after, the axle broke. This being an unexpected occurrence 
another axle was tested in a similar way, the third blow 
being purposely delayed, and another breakage took 
place ; the experiment was repeated two or three times 
with a similar result, though axles from the same lot 
always stood the test when the blows were given in rapid 
succession. 


The Rangoon steam tramways are the property of Mr. 
J. W. Darwood, and the first line of rails was opened for 
traffic in the month of March, 1884. The carriages and 
engines were built by Messrs. Merryweather and Sone, 
London ; the engines, twelve in number, weighing 7 tons, 
each, and having 7 in. by 1lin. cylinders. Recently three 
new engines of only 4 tons each, | been introduced, not 
having the same traction power as the earlier size. They 
are, however, quite efficient for the ordinary traffic when 
only one car is used. Mr. H. W. Bateman, M.I.M.E., 
is the engineer, and has under his charge a running 
shed, a boiler-house, a store-room, coolie barracks, drivers 
and durwans’ quarters, a smithy, and a carriage shed, 
with a superficial area of 150 ft. by 45 ft. It contains 
four lines of rails, and is capable of sheltering a large 
number of carriages. There are already twenty-four car- 
riages in use, and six others are undergoing construction. 
The tramways now extend over a lineage of over 74 miles. 
The extension of Lammadaw will soon be opened, and 
further extensions are proposed to Kemmendine in the 
immediate future. The three main lines now open are: 
first, from China-street to the Shway Dagon Ragoda ; 
second, from Roozoondoung vid Dalhousie-street to Lam- 
madaw ; and third, from Dalhousie-street to Botatoung. 








BRIDGING THE ALLEGHENY.—The Keystone Bridge Com- 
pany, of Pittsburg, will shortly commence the erection 
of an iron bridge across the Allegheny at Freeport, Penn- 
sylvania. The bridge is to be completed in 90 days from 
the time work commences. 





Titpury Docks AxBITRATION.—In this matter the 
House of Lords on Tuesday last finally discharged the 
rule nisi, under which the East and West India Dock 
Company sought leave to revoke the authority of Sir 
Frederick Bramwell as arbitrator between them and 
Messrs. Kirk and Randall; the contractors having con- 
sented that the arbitrator shall state on the face of his 
award all the purposes for which he has received and the 
effect, if any, which he has given to certain specified 
classes of evidence. Sittings in the arbitration will 
shortly be resumed. 





GELLIVARA IRON OrnE.—The directors of the Swedish 
and Norwegian Railway Company recently consigned a 
pares of magnetic iron ore from Gellivara to the 

hatterley Iron Company, Tunstall, Staffordshire, for 
experimental purposes. r. Salt, the manager of the 
latter, has now sent in his report, which expresses a very 
favourable opinion of the ore ; the yield of metallic iron 
from which averages over 70 per cent., and one ton of 
Durham coke suffices for the production of one ton of pig 
iron. The pig is said to be particularly suitable for 
manufacturing the finest quality of forge iron. 





CaNnADIAN LAND GRaANnTS.—The Canadian Government 
proposes to grant a land subsidy of 6400 acres per mile to 
the following railways : Alberta and Athabaska, from 
some point on the Bow, or on the Canadian Pacific Rail- 
way, at or between Calgary and Crowfoot Creek, to a 
point on the Athabaska, crossing the North Saskatchewan 
near Emondton, a distance of miles ; the Qu’Appelle, 
Long Lake, and Saskatchewan Railway and Steamboat 
Company’s road from the northern termination of the por- 
tion of that railway now completed to a point near where 
the 52nd parallel of latitude crosses the South Saskatche- 
wan, a distance of about 130 miles, and thence to the Elbow 
of the North Saskatchewan, a distance of 25 miles, with a 
branch to Prince Albert, a distance of 85 miles, and also 
a branch to Battleford, another 85 miles, making a 
total of 325 miles; and the Medicine Hat Railway and 


Coal Company, from Medicine Hat coal mines, a dis- 
tance of eight miles, the grant to be selected out of 
such lands as are at the disposal of the Government in 
the neighbourhood of the company’s railway. It will be 
seen that the total area of land proposed to be granted 
to these undertakings amounts to upwards of 4,000,000 
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_ AFTER an immense amount of contemplation, 
investigation, litigation, and vexation, the Man- 
chester Ship C is no longer a mere project. 
enn oe rhe ene ‘erwptenan in connection with 
ng the scheme overcome, everything i 
ready to start the actual worl, Mush ee oti 
written on the subject, it may be well, as a preli- 





minary article, to give a summary of what has 
already appeared in this journal.* We shall in due 
course publish a series in which the extent and 
nature of the undertaking will be described in 
detail, as we have made special arrangements to 
report regularly the progress of the work until 
its completion, and all matters of interest as they 
arise. 

The necessity for such means of communication 
had for some time filled the minds of Manchester 
men, and eventually, as a first practical step, a 
meeting was held at the house of Mr. Daniel 
Adamson, in June, 1882, to discuss the question. 
The outcome of this meeting was the appointment 
of Mr. Hamilton Fulton and Mr. E. Leader 
Williams as engineers, to investigate the subject 
and submit separate schemes to a provisional com- 
mittee, as to the best means for carrying out sucha 
work. Mr. Fulton’s scheme was to improve the 
existing navigation through the estuary of the 
Mersey by dredging and retaining walls, and to ex- 
cavate, straighten, and improve the Mersey and 
Irwell navigation to Manchester, leaving, when 
completed, a tidal canal to Manchester with a 
depth of 22 ft. at low-water springs. Passing 
places were to be left every three or four miles, 
and the traffic was to be worked as on the Suez 
Canal ; docks were to be constructed, and all neces- 
sary works. The gross estimate, including water 
and land, was 5,072,291. 

Mr. Williams’s proposal was to construct a canal 
22 ft. deep and 100 ft. wide, with three locks. The 
channel through the estuary was to be confined 
within training walls from Garston to Runcorn, and 
from there the channel was to be improved and 
straightened to Latchford (first lock) and be prac- 
tically a tideway. Between Latchford and Man- 
chester it was to be a canal, with locks, the existing 
navigation to be improved and utilised where practic- 
able, otherwise to be ‘filled up; docks were to be 
made at Latchford, Irlam, and Barton. The water 
level in the docks at Manchester to be 8 ft. below 
level of quays. The estimate, including works, 
water, and land was 5,160,000/. 

Mr. Williams argued that were the tide to be 
brought to Manchester, the bottom of the dock 


would be 92 ft. below the surface of the ground, | Bill 


and therefore be most inconvenient for working; 
the docks and canal ending abruptly would form a 
depositing place for silt brought up by the tide, and 
the tide flowing up or down ee materially affect 
the passage of vessels going the reverse way. 

To Mr. Abernethy, who had in the meantime 
been appointed consulting engineer, both these 
pro 8 were submitted. He reported favourably 
on Mr. Williams’s scheme, practically indorsing his 
views, suggesting an additional dock at Warrington 
and some deeper dredging, and estimating the cost 
of the work at 5,400,000/., or 240,000/. more than 
Mr. Williams’s estimate; he also expressed his 
opinion that if the work were carried out with 
energy, it could be completed within four years from 
commencement. Upon the basis of the report by 
Mr. Williams, indorsed by Mr. Abernethy, the 
Committee decided in the end of September, 1882, 
to issue the necessary notices, and deposit plans in 
compliance. with the standing orders of the two 
Houses of Parliament, so that their sanction might 
be obtained to commence operations. , 

We are told that fifty-eight years previously a 


**| Bill had been presented, to obtain Parliamentary 


sanction for cutting a canal from the River Dee to 
Machester, but this being strenuously opposed it 
was thrown out ; probably -had the originators of 
that proposal the patience and backbone of the 
present promoters, that old scheme would long 
ago have been carried out, and the commercial con- 
ditions of the present time materially altered. 

The proposal to Parliament was a modification of 
Mr. Williams's first report, for instead of utilising 
the existing channel of the Mersey to Warrington, 
the river bed: was to be abandoned about 14 miles 
above Runcorn, and a new cutting mainly depended 
on. ENGInEERING at this early stage recommended 
the bringing of the first set of locks seaward from 
Warrington to Runcorn. 

The first thing the promoters had to think of 
was the power to acquire ‘‘all the easements, 
rights, powers, authorities, and privileges of the 
company of the proprietors of the Mersey and 





* ENGINEERING, vol. xxxiv., BP. 590, 628; vol. xxxv;, 
pp. 73, 114, 227, 241, 263, 388, 3 vol, xxxvi., p. 591; 
vol. xxxvii., pp. 60, 93, 199, 363; vol. xxxviii., pp. 131, 
191; vol. xlii., pp. 63, 622; vol. xliii., p. 115. 





Irwell Navigation,” as the ship canal if constructed 
would clash with and extinguish these. The 
Bridgewater Navigation Company were possessed 
of the foregoing rights, and were a most wealthy 
corporation, owning a going and paying concern 
with a capital of over 1,300,000/.; notice had to be 
served that power would be sought to absorb this 
company also. Then again the powers sought by 
the ship canal would clash most materially with the 
dock and other interests in Liverpool, also the 
several lines of railway at present dominating the 
carrying trade of Manchester. The property owners 
along the route, many of whom were ‘‘ faddists,” 
and innumerable other interests, all joined under a 
common banner to extinguish this insidious and 
growing enemy rising amongst them. The battle 
began in grim earnest, and the ‘‘sinews of war” 
were readily supplied by both sides. 

On January 17, 1883, Mr. Frere, the examiner, 
reporting whether the standing orders of the House 
has been carried out, notified that the ship canal 
promoters had failed to deposit plans of the channel 
and the training walls in the Mersey, as well as 4 
per cent, of the estimated cost of the works in the 
estuary. Notwithstanding this adverse report the 
Provisional Committee met, and decided unani- 
mously to present to both Houses a petition, pray- 
ing that the standing orders might be dispensed 
with, and the Bill be permitted ‘‘to proceed to 
a select committee, there be heard and decided on 
its merits.” In support of this petition the Canal 
Company were assisted by no less than 38 municipal 
bodies, 91 local boards, 31 chambers of commerce, 
108 companies, and many landowners along the 
route ; opposing petitions were presented by the 
London and North-Western Railway Company, the 
Mersey and Irwell Navigation, Bridgewater Naviga- 
tion Company, Mersey Dock and Harbour Board, 
Upper Mersey Commissioners, Trustees of the River 

eaver Navigation Company, and the Salt Chamber 
of Commerce, all viewing with ‘‘ extreme anxiety ” 
the ‘‘ hurried and immature” scheme before Parlia- 
ment, The result of the deliberations on these rival 
porter, was a determination on the part of the 

wer House to dispense with the standing orders 
on condition that Clause 26 be struck out of the 
ill. This was the clause enabling the promoters 
to deal with the approaches through the estuary to 
the canal proper. So far they had permission to 
make a canal, but the getting of ships into it was 
another matter. When the subject came on for 
consideration in the Upper House, only six out of 
a Committee of forty noble lords thought it worth 
while to occupy their time in its consideration, con- 
sequently ne | to the disappointment of the public 
and promoters the ee Seoed. 
orsted in their first encounter, the ship canal 
promoters set themselves to publish fresh notices 
and deposit new plans to appear before Committee 
in the next session of Parliament. Up tothat time 
the only pro which was partially passed was a 
mutilated eme for a canal from the head of the 
estuary landwards, leaving the approaches through 
the estuary to be dealt with afterwards as circum- 
stances or fortune would allow. The opposing 
forces on each side were strong and determined, so 
they faced this new encounter with the full know- 
ledge of the difficulty of the task on either side, for 
during the last session a Committee of the Lower 
House had given a long and patient hearing extend- 
ing over thirty-seven days. 

Of the fresh scheme submitted, the main features 
were similar to the last, namely, a width of 120 ft. 
at bottom ; slopes, 14 to 1; and depth, 26ft. The 
locks and sluices were similar in plan, but their site, 
number, and fall had been varied. The first set 
of locks were brought still further seaward. They 
asked also for powers to construct three short branch 
railways to connect the railway systems with their 
canal. Some other slight modifications were made, 
but unimportant in detail. The company by this 
Bill sought power to raise 10,000,000/. in the propor- 
tion of 8,000,000/. share and 2,000, 000/. loan capital. 
The estimates of the previous year were modified, 
the works of the canal proper being set down at 
3,920,1711. 11s. 7d., as against 4,087,1271, for 1883, 
the gross estimates being 5,633,951/. for 1883..and 
5,513,7671. 12s, 2d. for 1884, the proposal then be- 
fore Parliament. In this estimate the probable cost 
of estuary work was given at 1,390,419/., making 
in all a total of 6,904,186/. for the whole work. 
Training walls were shown extending to Garston— 
half way down the estuary—where they were to be 
1000 ft. apart narrowing to 400 ft. opposite the 
Weaver mouth, seven miles landwards and gradually. 
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closing into the canal proper. The channel was 
not to be undivided, for a subsidiary line of walls 
commencing five miles from the mouth were to be 
run in a south-westerly direction to Stanlon Point, 
where the River Gowdy joins the estuary, and a 
single wall skirting the Cheshire shore was carried 
thence past Ellesmere port below Pool Hall rocks. 
The reason for this will be found in Admiral Spratt’s 
report pointing to the necessity for half tide train- 
ing walls, which he defined, ‘‘ never to remain 
wholly uncovered during the whole of any neap 
tide, that the whole estuary may be refilled to the 
fullest extent of its capacity during such tides, and 
also that no large area of the tide remains cut off 
behind the walls for any length of time to accumu- 
late accretions, as would in time result if they were 
raised above neap tide level.” These were the 
main features of the proposal for which the pro- 
moters were now prepared to do battle. 

Vexation and disappointment were once more the 
lot of the Canal Company, and again their oppo- 
nents triumphed, for the Committee of the House 
of Commons now took their turn to throw out this 
second proposal as the Lords had done with the first ; 
but this time the Lords passed it. This see-saw 
game was not only monotonous, but expensive ; up 
to date the promoters of the project had spent 
upwards of 120,000/. in legal and preliminary ex- 
penses, and the opponents had expended pretty 
much a like sum in opposition. 

During this investigation by the Committee of 
the House some remarkable evidence was forth- 
coming and from very remarkable men.* The 
names of the army of engineers on either side would 
make quite a long list; amongst it was that of the 
late Captain Eads, the Mersey Dock and Har- 
bour Board retaining his services, for which, it 
is said, he received the highest fee ever paid 
for an engineering consultation, namely, 40001. 
Mainly from his evidence the Bill was thrown out. 
Being asked by the Committee of the House of 
Lords, ‘* What would you do if you had to make 
Manchester a port ?” he replied, ‘‘I would bring the 
canal down through the land to Garston, and have 
its terminus there ;” adding, “this is the impression 
I have without any study whatever on the subject.” 

What strange irony of fate! the experience and 
skill by which the opponents sought to crush the 
scheme were eventually the saviours of it, for taking 
advantage of the peculiar and unique knowledge 
Captain Eads essed, the engineers of the ship 
canal re-modelled a third proposal on the lines sug- 
gested by him. 

From this time to August, 1885, the pro- 
moters worked away with tireless energy, and not- 
withstanding the rong 4 tireless opposition, the 
third proposal obtained Parliamentary sanction on 
the 6th of that month. This is the scheme which 
will shortly be described in detail in these columns. 

The amount of money spent in forwarding and 
contesting the canal project seems incredible ; 
850,000. in round numbers has been expended 
before a sod has been cut or one stone laid to 
forward the actual work. It may be a small con- 
solation, but surely it is some to the promoters, to 
think that while their proportion of that huge sum 
includes all investigations, working details, and 
success tried and perfected through opposition, the 

roportion of the opponents has to them been 
Fiterally wasted and thrown away. 
After all this waste of time and money the canal 
company were still somewhat in the position of 
oung bears, ‘‘they had much of their troubles 
fore them.” The money, 9,812,000I., had to be 
raised to cover all expenses and carry out the pro- 
posed gigantic work. A proposal was set before 
the public by which they were invited to purchase 
shares, and a contract was entered into with 
Messrs. Lucas and Aird to execute the whole of 
the works included in the canal from &tart to finish, 
for the sum of 5,750,000/., or nearty half a million 
less than the engineer's estimate. So far so good ; 
but unfortunately the public did not respond to the 
call, and in vexation and disappointment were 
the lot of themed people. 

From July to December, 1886, little was heard 
of the proposal, but in the mean time the residents 
of Manchester had bestirred themselves to avert 
what would be to them little short of a calamity if 
this hard-fought fight had been allowed to end pro- 
ductive of no good results. The Mayor of Man- 
chester associated himself with twenty-two gentle- 


* Part of Captain Eads’ evidence will be found in Enar- 
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men, all of high standing in the district, and for 
five weeks this body sat nearly every day; the 
result was that they reported the project was a 
thoroughly sound commercial undertaking which 
would speedily become remunerative on the com- 
pletion of the works, and promised a steady and 
continuously increasing revenue. 

In February of the present year the third ordi- 
nary general meeting of the company took place. 
This revealed an unfortunate difference of opinion 
amongst the directors, which resulted in many 
resignations, including that of the vigorous and 
energetic chairman, Mr. Daniel Adamson, whose 
indomitable perseverance had many times buoyed 
up the scheme when all forces human and divine 
seemed gathered together to destroy it. The Board 
was re-constituted ; amongst others Lord Egerton, 
of Tatton, was invited to join, and since then he 
has been elected to fill the chair vacated by Mr. 
Adamson. 

Most people will remember the subsequent move- 
ments of the company. Last month (July) Messrs. 
Rothschild, the original financiers of the company, 
joined with Messrs. Baring, and together submitted 
fresh proposals to the public, with the result that 
all the money required was readily subscribed. 
With the collapse of the first call to the public, 
Messrs. Lucas and Aird dropped out of the con- 
cern, and Mr. Thomas Walker, the well-known 
contractor, took their place, undertaking the con- 
tract for the same money, viz., 5,750,000/., and 
engaging to complete the whole within four years 
from date of commencement. 

With the renowned ability of Mr. Walker to 
carry out that which he undertakes to do, and 
the engineering acumen and business tact of Mr. 
Leader Williams to supervise, a sure guarantee is 
before us that ere long the Manchester Ship Canal 
will stand completed, to mark an era in the pro- 
gress of the present century. 





THE NAVAL MANCUVRES. 

Since the Grand Naval Review of the 23rd of 
last month, which marked the culminating point of 
the Queen’s jubilee rejoicings, a great part of the 
vessels of the Royal Navy have been engaged in 
operations of mimic warfare on our coast. England 
was to be invaded bya fleet under Admiral Fremantle, 
consisting of the Agincourt, Impérieuse, Conqueror, 
Black Prince, Iron Duke, Archer, and Curlew. 
The gallant admiral was to be untrammelled in his 
movements, but was to endeavour to force his way 
up Channel and through the Straits of Dover to 
destroy the shipping of the Thames. Sv much at 
least was known beforehand, for it was announced 
in the newspapers of the 26th of July, whereas 
hostilities were not to commence until the Ist of 
August. To frustrate this end Admiral Sir William 
Hewett had attached to his flag the Minotaur, Sul- 
tan, Monarch, Mercury, Inflexible, Collingwood, 
Rattlesnake, and a whole flotilla of coast-defence 
boats under Captain Long. An attack was also to be 
made on the west coast of Ireland by Commodore 
Fitzroy, which movement it was Admiral Baird’s 
duty to oppose. The coast defence flotilla was 
under the command of Captain Long. The two 
fleets parted company on the Wednesday after the 
revitw, Admiral Hewett taking up his station be- 
tween Portland and Dungeness, whilst Admiral 
Fremantle started for his cruising ground between 
Portland and Scilly. Operations were to commence 
on Monday, the 1st inst., sealed orders being opened 
on the day previous. Admiral Fremantle, as 
enemy, was to do his best to avoid the Irish 
squadron and make a successful descent upon some 
point of the coast. 

Although Admiral Fremantle had such an in- 
significant force at his command, he was not long 
in taking very effective measures to humble the 
pride of the enemy. On the day after the declara- 
tion of war a telegram was received: ‘‘ Falmouth 
captured by hostile squadron under admiral. Forts 
and shipping destroyed. Hostile squadron sailed 
this afternoon.”’ The rules of the game laid down 
by the Admiralty were that if the attacking 
squadron could make ‘its way to any of the 
south coast ports specified without being seen 
by the enemy, and lay within eight miles of the 
place for ten consecutive hours of daylight, the 
omere of the port should be considered as effected. 
Falmouth was one of the ports considered open to 
attack, and here Admiral Fremantle determined to 
make his first attempt. He was at the time of the 
declaration of war within 30 miles of Cape Ushant, 





and was of course quite ignorant of the position of 
the enemy. It was in this matter of information 
that the defenders had a great advantage over the 
attack. If, as might be possible, although we trust 
improbable, the French were the enemy, their fleet 
would have all the advantage of their coast line 
from which to make observations. On the other 
hand, it would be a very different matter to attempt 
to steam in narrow waters, especially at night with 
all lights, buoys, and beacons removed, as they 
would be in case we were closely threatened. There 
are, however, eventualities of war, which cannot 
be imitated in any sham fighting, however great 
the trouble taken to make it realistic ; and Admiral 
Fremantle had to take hischance in making a descent 
on Falmouth. The chance perhaps was not a very 
heavy one. It might have been surmised that 
Admiral Hewett, having lost sight of the enemy, 
would not dare to go far from the narrow waters of 
the Straits, for fear of letting the enemy slip into 
the Thames; and so, indeed, it turned out, for the 
squadron reached Falmouth without seeing any- 
thing of the defending force, and having laid within 
the prescribed distance eight hours, quietly weighed 
anchor and proceeded to sea again at one o’clock on 
the Tuesday. The squadron steamed south for 
some time, and nothing was seen of Admiral 
Hewett’s ships by the main body of the squadron. 
The Archer, however, fell in with three masted 
warships and two turret ships off the Start, and 
making for Plymouth. It should be here explained 
that the Archer had been cleverly disguised, by 
being provided with an extra funnel, made of 
canvas, and canvas paddleboxes, so as to look like 
a tug. In this matter again the attacking force 
has uhe advantage in peaceful warfare ; for were 
it the genuine article, a naval officer would not be 
likely to let apparent tugs run off to give informa- 
tion without being overhauled; and the Archer’s 
character would have borne very little investi- 
gation. 

However, Admiral Fremantle got his information 
through the disguised torpedo cruiser, and most 
valuable it proved, as it told him that the heavy 
part of the defending squadron was not between 
him and his goal,-and therefore he made the best 
of his way for the Straits of Dover. On Wednes- 
day morning a lifting of the mist, about 7 o’clock, 
showed the enemy’s fast cruiser Mercury steaming 
with the squadron barely three miles off. The 
much abused Impérieuse was told off to chase the 
once fastest ship.afloat, and then was shown one 
of the great advantages in naval warfare that 
marine engines have provided during the last few 
years. By the use of forced draught the Impérieuse 
was kept so close on the wake of the cruiser that 
she managed to drive her into Portland, the turret 
ship afterwards joining her consorts again. 

The squadron. steamed on, showing no lights, 
and undiscovered apparently until off Dungeness, 
although as a matter of fact the squadron was seen 
by the coastguard at Beachy Head. No attack was 
made until off Dover a torpedo boat flashed its 
electric light and was immediately fired upon. Off 
the South Foreland another torpedo boat made an 
attempt, but was put out of action, being soon 
discovered, and some gunboats opened fire, but 
were too far off to do any damage. Then for nearly 
three hours the squadron kept on its way for the 
mouth of the Thames, and just as dawn was break- 
ing two torpedo boats made a dart at the ships. 
They were, however, also soon disabled; the 
squadron were sighted at this time by the coast 
defence flotilla, consisting of the Glatton and Prince 
Albert, coast defence turret vessels, and six or 
eight gunboats. These, however, were no match 
for the vessels under Admiral Fremantle, and 
nothing then remained between the attacking 
force and the Nore. It was claimed by the defend- 
ing force that the Iron Duke and Black Prince had 
been destroyed by torpedo boats, but these vessels 
could well have been spared, and their loss would 
not have affected the result. 

Finally Admiral Fremantle reached the Thames, 
and there worked his will, but was at last captured 
or sunk by Admiral Hewett’s more powerful 
squadron, which arrived in time to prevent him 
getting out of the Thames. Thus it has been shown 
how a weak squadron, greatly inferior to the 
defending force, may in the space of less than a 
week lay one port in ruins, play havoc on the 
shipping in the Channel, and actually force the 
Thames. Had the attacking and defending 
squadrons been equal, the invader would have been 
victorious in the end, for the destruction of the 
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coast defence flotilla would have left Admiral Fre- 
mantle a preponderance of strength. The moral 
is that, in these days of steam, once an attacking 
fleet can be got out of sight of the defending force, 
there is no telling what mischief it may do before 
being scotched. The only safeguard appears to be 
a better system of coast defence. The days are 
past when ‘ Britannia needs no bulwark.” 

We have heard a good deal during the past week 
of the ‘*lesson to be learned” from these naval 
operations ; but surely there is very little to be 
learned, although we are free to confess there is 
much to be impressed. It could hardly, one would 
think, have needed the actual moving of ships and 
firing of blank charges to tell people that Fal- 
mouth, or almost any other port or coast town in 
the kingdom, could be captured and destroyed by 
an enemy wielding a fairly powerful naval force. 
If the British public did not realise this fact before, 
it was for no want of telling, both by friends at 
home and possible enemies abroad ; yet, to judge 
by the talk that has been going on, and the news- 
paper comments that have been made, since Ad- 
miral Fremantle made pretence to capture Falmouth 
and force a e to the Thames, one would think 
the possibility were as new as the latest fashions. 
Perhaps the most striking ‘‘ lesson to be learned,” is, 
what a very chuckleheaded conglomerate the 
British Public is. For years past we have been 
starving the Navy and spending even the money 
that has been provided ina foolish fashion ; and yet 
no sooner does a naval officer with a few ships prove 
a condition of affairs to exist, which every one, 
landsman or sailor, who would give an hour or two 
of consideration to the matter might have known to 
exist, than we are crying out as if some mighty re- 
velation had been made, and some are asking, 
‘* Who is to be hung?” The answer is very simple; 
if hanging meets the case, Every unit of the 
British Public who prefers saving a few shillings a 
year for his own pocket, to seeing a proper state of 
national defence ; every indolent citizen who will 
not take the trouble to ascertain, as all may, the 
true state of the Navy; every doctrinaire politician 
who gives his vote on any question of abstract 
politics without thinking of the real and vital con- 
cerns of the empire ; all these, that is, nineteen- 
twentieths of British voters, deserve hanging, if, 
as we say, hanging meets the case. It is marvellous 
to think of the improvidence of Englishmen. Our 
whole national life hangs on a thread ; we exist on 
an artificial basis. How slender that thread, how 
low its factor of safety, and how insecure the basis, 
the operations of Admiral Freemantle have brought 
home even to those who are too dense to think, and 
can only see a thing when it is crammed under 
their noses. 





LINOLEUM AND FLOORCLOTH 
WORKS AT KIRKCALDY. 

On the afternoon of Wednesday the 3rd inst. 
a number of the members of the Institution of 
Mechanical Engineers visited the extensive lino- 
leum and floorcloth works of Messrs. John Barry, 
Ostlere, and Co., which immediately adjoin the 
Kirkcaldy station. Under the guidance of Mr. 
Barry and Mr. Wright the party first visited the 
section of the works devoted to the manufacture of 
linoleum. Here the first process is the production 
of the oxidised linseed oil, which forms the aggluti- 
nating medium of the linoleum material. The 
oxidation of the oil is effected in a tall building kept 
at a high temperature by steam pipes, and having 
hung vertically within it large sheets of a coarse 
fabric over the surfaces of which the oil is exposed. 
By means of convenient overhead arrangements a 
thin stream of oil can be made to flow at intervals 
over the surface of each sheet, and as this film 
hardens under the influence of the hot air, another 
coating is applied, and so on until at length each 
sheet is covered with a kind of skin some @ in. 
thick, the whole process lasting about twelve 
weeks, As soon as the skin of oxidised oil reaches 
such a thickness that it shows signs of falling off 
the supporting fabric, it is peeled off, “and the 
process of forming a fresh ‘‘ skin” is commenced. 

The oxidised oil, as removed from the oxidising 
chamber, has a gelatinous appearance something 
between that of glue and india-rubber, and the 
next process is to equalise its quality by passing it 
through rollers which break up and mix the various 
skins. Next this oxidised oil is mixed with certain 
gums and ochres and melted up in steam jacketted 
pans, Each of these pans is mounted on trunnions, 
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and when the contents are thoroughly melted the 
pan is tipped over and its contents poured into a 
large square mould, when it forms a thick cake. 
As soon as this cake is sufficiently set it is divided 
out into smaller portions which are stacked prepa- 
ratory to their removal to another department. 

The cork dust which, when combined with the 
oxidised oil forms the basis of the linoleum, is 
obtained by grinding cork shavings, &c., between 
millstones and duly sifting the powder formed. The 
admixture of the cork dust and oxidised oil is effected 
in a kind of pug mill, the stream issuing from which 
is cut into thin slices by a three-armed cutter which 
revolves in front of the discharge opening. These 
slices as they fall are fed into a machine with 
powerful rollers, which distribute the material into 
a thin sheet and roll the sheet in contact with a 
sheet of jute fabric, thus attaching the linoleum 
proper to a textile backing. The thickness of the 
cork composition thus applied varies from about 
} in. to nearly 4 in., the latter coating forming the 
thick ‘‘ cork carpeting” which is now so much used 
in public libraries and other places where it is 
desired to secure absence of noise. The linoleum 
is produced in widths of 6 ft. or 12ft., and the 
machinery for turning out the latter width is 
necessarily of an exceedingly massive c 2 

Some of the linoleum is sent out from the works 
of its natural colour, but the major portion is 
printed in oil colours with a more or less elaborate 
pattern. If the pattern requires a ground colour 
this is first applied by rollers in a machine through 
which the fabric is passed before being transferred 
to the printing department. At Messrs. 
Ostlere, and Co.’s, the pentns of the linoleum is 
done partly by hand and partly by a large multiple- 
colour printing machine constructed from the 
patented designs of Mr. J. Wright. This machine, 
which is probably the largest printing machine in 
the world, has two drums each nearly 30 ft. in 
diameter, placed side by side, with a short interval 
between them and each capable of being driven in- 
dependently. Each drum is of sufficient size to 
carry a piece of linoleum 2 yards wide by 25 yards 
long with a long gap between the ends of the 
piece when fixed upon the periphery of the drum. 
Parallel with the axis of the drums is a heavy bed 
like that of a planing machine, and on this traverses 
a table carrying the framing on which the printing 
rollers are mounted, there being one roller for each 
colour in the pattern. The rollers are but 2 ft. 
long and they therefore print but one-third of the 
width of the piece of linoleum at each revolution 
of the drums, and each roller is adjusted at sucha 
distance below that next above it that the colour it 
applies falls properly into its place in the pattern 
printed by the first roller. When a strip 2ft. wide 
has been printed in this way the full length of a 
piece of linoleum, the drum is stopped with the 
gap (which we have mentioned as existing between 
the ends of the piece) opposite the printing rollers. 
The frame carrying the latter is then shifted 2 ft. 
laterally, the drum again started and a second 2 ft. 
width printed. A third similar operation com- 
pletes the printing over the 2-yard width. While 
a piece of linoleum is being thus printed on one 
drum, the adjacent drum is stripped of the piece 
last printed and is covered with a fresh piece ready 
the printing rollers ; in 
this way the latter are kept steadily at work, the 
two drums being used alternately. The machine 
prints with excellent register and all its details are 
well worked out. Each drum is driven by an in- 
dependent Willan’s high-speed engine. 

Notwithstanding the large output of the printing 
machine we have described a very large proportion 
of the printing at Messrs. Barry, Ostlere, and Co.’s 
works is done by hand. In cases where the pat- 
tern covers the whole surface of the linoleum the 
printing blocks used are 2 ft. square (for borders, 
&c., of course narrower blocks are employed), these 
blocks being of wood with brass | er surfaces 
mounted on them. The piece of linoleum under 
operation is passed over a table (the linoleum 
rising up through the floor on one side of the 
table and passing down on the other) in front 
of the operative, the portion exposed on the 
table being surrounded by a frame furnished 
with suitable stops which enable the positions 
of the printing blocks to be accurately fixed. 
Behind the operator are two short parallel lines 
of rails each furnished at the ends with simple 
means for transferring from one line to the other a 
series of inking tables carrying the different printing 
colours used. The mode of operating is as follows: 





Supposing that the piece of linoleum under treat- 
ment is 2 yards wide, and that the first colour to 
be printed is yellow, the inking table bearing that 
colour, with the proper block, is brought on the line 
of rails next the operator, who applies the block to 
the piece of linoleum three times to complete the 
width, of course re-inking or colouring the block 
before each application. This having been done, 
the yellow inking table is pushed aside, and the 
next required colour applied in the same way until 
the pattern is complete. An assistant handles the 
inking tables, bringing them on to the line of rails 
next the operator in the proper order, and passing 
them back along the second line of rails to again 
return to the operator in regular sequence. If the 
pattern be a light one the pressure of the operator’s 
hand on the back of the printing block is sufficient to 
transfer the colour ; with heavier patterns, however, 
pressure is gy by a simple cam pressing arrange- 
ment worked by a lever, an arrangement of this 
kind being provided above each position which a 
printing block has to occupy. 

Whether printed by hand or by machine, the 
next operation is to transfer the linoleum to the 
drying stores, one of which is immediately under 
the hand-printing floor, while others adjoin it. 
These stores, which are warmed by suitable steam 
pipes, are of such height that a 75 ft. piece of 
linoleum can hang from the overhead floor in a 
single loop, leaving ample head room underneath. 
In these stores the linoleum hangs from one to 
three months, and at Messrs. Barry, Ostlere, and 
Co.’s the quantity so stored is enormous, while the 
aa of overhead railways for shifting the 
stored linoleum and transferring it readily from 
one store to another are admirably worked out. 
In one of the stores are provided long cutting tables 
on which the edges of the linoleum are trimmed, 
this operation being all performed by hand. 

The manufacture of floorcloth, which occupies 
another section of the works under notice, is an 
entirely different process to that which we have 
described. In the case of the floorcloth the foun- 
dation is a jute fabric woven 24 ft. wide, this 
material being the output of some of the Dundee 
jute works. The fabric is stretched upon vertical 
frames in a lofty building, two such frames being 
placed alternately with a kind of narrow scaffold, on 
the different stages of which the men can stand 
while applying the oil-colour to the fabric. Each 
scaffold thus commands two frames, one on each side 
of it. 

The oil-colour, carefully prepared of the proper 
consistency, is supplied to the workmen in pails, 
and is applied by hand, it being laid on with 
plasterers’ trowels and not with brushes. In this 
way the jute fabric receives three coats on one side 
and two on the other, each coat being allowed to 
harden, and its surface being then scraped and all 
roughnesses removed before the application of the 
next. Of course one side of the floorcloth is 
finished first, and the cloth is then turned and re- 
fixed on the frames to allow the other side to be 
dealt with. To turn the sheet the lower half is 
unfastened from the frame, turned up and made 
fast by the top edge, the other half is then un- 
fastened from the frame and falls down, leaving the 
sheet turned side for side. 

Of course the process just described leaves the 
floorcloth covered with a uniform ground colour 
only ; the prirting of the patterns upon it is effected 
in the same way as in the case of the linoleum. As 
in the case of the linoleum also, the edges of the 
floorcloth are trimmed by hand and the cutting of 
the large sheets into narrow widths for staircases, 
&c., is also done by hand labour. Owing to the 
time required for hardening the various coats of 
colour, the process of manufacture is a slow one, 
and for a large output, as at Messrs. Barry, Ostlere, 
and Co.’s works, an enormous storage capacity is 
necessary. 

Altogether the visit to Messrs. Barry, Ostlere, 
and Co.’s works was a most interesting one, enabling 
those who took part in it to see manufacturing 
processes respecting which little is known by the 
public generally, and the various steps of which 
can be readily followed. We may mention, in con- 
clusion, that the works we have been describing are 
supplied with steam by a fine range of Babcock and 

ilcox boilers fitted with Jucke’s grates. 


THE WEATHER OF JULY, 1887. 
Tue brilliant weather of June has continued 
almost without intermission throughout July. The 
mean pressure and temperature of the atmosphere 
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over the British Isles, at extreme positions to 
which the Isle of Man is central, were as follows : 
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The distribution of rainfall, in frequency and 
amount, is roughly represented by the following 
results : 
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In the north of Scotland the weather has been 
simply seasonable ; in Ireland and England it has 
been much finer than a typical July, pressure 
slightly above the normal values, temperature high 
and the rainfall low, especially in the east of Eng- 
land, where the rainfall has been small, though 
occurring on ten days. The greatest pressure, 
30.45, occurred on the 17th ; the least, 29.1, on the 
27th ; so that the extreme range was only 1.35 in. 
The highest temperature, 89 deg.. was reported at 
Cambridge on the 3rd; the lowest, 33 deg., at 
Lairg, on the 6th. 

The daily general directions of the winds over 
these islands were nearly all from the west side and 
give a resultant from W.S. W., agreeing closely with 
the normal resultant, and with the mean distribu- 
tion of atmospherical pressure. The weather no- 
tations indicate that clear days varied between 18 
in the east and 4 in the north ; and overcast from 
15 in the north to 1 in the east. The greatest pre- 
valence of sunshine might therefore be looked for 
in the east of England, and the least in the north 


of Scotland ; and in the returns of sunshine are 
actually in accordance with this inference. During 
the five weeks ending August 2, the duration of 
bright sunshine, estimated in percentage of its 
possible duration, was 45 for these islands in the 
aggregate, Channel Isles 59, east England 58, 
south-west England 56, south England 54, central 
England 49, north-west England 46, north-east 
England and west Scotland 42, south Ireland 39, 
east Scotland 36, north Ireland 30, north Scotland 
26. Thunderstorms have not been severe, those of 
the 15th and 16th in south-east England were accom- 
panied by heavy rainfalls. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last’ issue we gave particulars of the pro- 
ceedings of the first day, the 2nd inst., of the 
summer meeting of this Institution, held in Edin- 
burgh, and we now proceed with our report of the 
subsequent sittings and excursions. 

The first paper taken on Wednesday the 3rd inst., 
was contributed by Mr. David A. Stevenson, of 
Edinburgh, and consisted of a description of 





Tue Execrric Licut on THE IstE or May. 

The Isle of May, which the members had an 
opportunity of visiting on Friday last, the 5th inst., 
| is a small rocky islet right at the mouth of the Firth 
|of Forth. In 1636 there was an open coal fire for 
|the warning of mariners. In 1816 the Com- 
|missioners of Northern Lighthouses, having pur- 
‘chased the island, altered the light to Argand 
lamps with silvered parabolic reflectors ; and on 
December 1 of last year the present electric light was 
| first shown, in connection with a dioptric condensing 
apparatus. The work was carried out to the designs, 
/and under the direction of Messrs. Stevenson, the 
| engineers to the Commissioners of Northern Light- 
houses. After giving some particulars of the new 
buildings and general arrangement, the author pro- 
| ceeds to treat in his paper (which we shall publish in 
| extenso in a future number) of theelectrical features of 
the scheme. It wasoriginallyintended to use a Brush 
compound-wound Victoria dynamo giving a con- 
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tinuous current and supplying a single automatically 
fed arc lamp with the positive carbon below. This 
system was selected as being at once cheaper and as 
giving a stronger light power for the engine power 
applied than the magneto-electric machines which 
had hitherto been exclusively used, with success at 
least, in lighthouses. The placing of the positive 
carbon below was adopted in order that tho 
strongest light might be thrown upwards, so as to 
be dealt with by the upper part of the dioptric 
apparatus, and thus be more effectively utilised. 
The Brush Company at once set to work to produce 
a lamp of the above description, giving, with a cur- 
rent of 100 ampéres and 70 volts, a light of 30,000 
candle-power in the horizontal line, steady and 
suitable for burning in a lighthouse. This unfortu- 
nately they were not able to accomplish, even after 
numerous trials, and Messrs. Stevenson were com- 
pelled to have recourse to the more expensive 
alternate current machines of De Meritens, which, 
though not so powerful, are admirably steady in 
working, and had given excellent results in several 
lighthouses and also at the South Foreland experi- 
ments. 

The generators at the Isle of May are therefore 
two of De Meriten’s alternate current magneto- 
electric machines of the L type, and are of the 
largest size hitherto constructed, weighing about 
44 tons each.. The induction arrangement of each 
machine consists of five sets of twelve permanent 
magnets, sixty in all, and each magnet is made up 
of eight steel plates. The armature is 2 ft. 6in. in 
diameter, and is composed of five rings with twenty- 
four bobbins each, arranged in groups of four in 
tension and six in quantity. It makes 600 revolu- 
tions per minute. 

With the circuit open, each machine develops an 
electromotive force of 80 volts, measured at the 
distributor, and with the circuit closed through an 
arc, 40 volts. An average current of 220 ampéres 
is developed, thus yielding an electrical energy of 
8800 watts, or 11.7 horse-power in the external 
circuit. The five rings are so arranged that one- 
fifth, two-fifths, three-fifths, four-fifths, or the whole 
of the current of a machine can at pleasure be sent 
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to the distributor for transmission to the lantern ; 
and further, the two machines can be coupled, and 
the full current from both employed. 

The author next proceeds to describe the engines 
and boilers. There are a pair of horizontal, simple, 
surface-condensing engines 9in. in diameter by 
18 in. stroke, making 140 revolutions, and indicating 
17.7 horse-power with 401b. of steam and 11]b. 
vacuum. ‘There are two boilers 20ft. long and 
5.6 ft. in diameter, having each one flue. The coal 
consumption is 1 cwt. per hour of lighting, including 
banking fires during the day. 

The current is conveyed to the lantern by leads 
of copper rods 1 in. in diameter in 14 ft. lengths, 
the joints being formed with a zig-zag scarf screwed 
up tightly by gun-metal coupling boxes. The total 
distance from the generator to the lantern is 880 ft. 
The loss in the leads was expected not to exceed 
one-sixth of the total energy generated; but it 
amounts to at least one-fifth. 

The lamps are of the Serrin-Berjot type, with 
some modifications ; notably the shunt or bye-pass, 
first introduced in the South Foreland experiments 
on the suggestion of Dr. Hopkinson. With this 
arrangement a large percentage of the current goes 
direct to the lower carbon, and only an amount 
sufficient to regulate the carbons is passed through 
the lamp. This prevents overheating, but a weak 
point is that the contact between the lower carbon- 
holder and the bye-pass, being necessarily a sliding 
contact, is effected by copper-wire brushes, and 
these were found to wear out rapidly. On the sug- 
gestion of Mr. Munro, the engineer in charge of the 
station, a simple and effective form of mercury 
contact has been substituted. 

The carbons in use are 40 mm., or 1.6 in. in 
diameter, but 50 mm., or 2 in. carbons can be used 
in thick weather, both machines running. It is 
proposed to use 25 mm., or lin. carbons, in very 
clear weather. They are Siemens make, and have 
a soft central core of pure graphite, which has the 














effect of causing them to burn with greater regu- 
larity, and prevents a crater from forming on one 
side. The rate of consumption of the 40 mm. carbons 
is 1} in. per hour, or 2in. including waste. The 
power of the arc is estimated at 12,000 to 16,000 
candles with one machine running. 

The author next proceeds to describe the dioptric 
apparatus, which was manufactured by Messrs. 
Chance, of Birmingham, to the designs of Messrs. 
Stevenson. In this the condensing principle has 
been carried further than has been beforeattempted. 
Certain sectors are darkened, the light diverted 
being thrown into adjoining sectors. The light 
gives four flashes in quick succession every half- 
minute. The apparatus is a second order fixed 
light apparatus 55 in. in diameter, and a revolving 
cage of straight vertical prisms outside. Arrange- 
ment is made for dipping the lightin a fog. This 
allows the strongest part of the light to be directed 
to the horizon in clear weather, but in fog to a point 
only three to five miles distant. The manner in 
which this is effected is described in the paper, and 
the author then goes on to give details of an in- 
genious lamp changing apparatus. 

In speaking of the power of the light, the author 
states that the resulting beam of light from this 
apparatus is about three million candles when one 
machine is in use, and with both machines six 
millions ; that is about 300 and 600 times more 
powerful than the old fixed oil light. The light 
has been picked up and recognised by sailors at 40 
and 50 miles off, by the flashes illuminating the 
clouds overhead, although the geographical range 
of the light is only 22 miles. The establishment 
consists of an engineer, four keepers, and an 
auxiliary keeper. 

The new buildings and installation have cost 
15,8351,, and the buildings, &c., previously on the 
island are valued at 6600/1. The cost of main- 
tenance will not exceed 10501. per annum. To 
compare the cost with what would have been 








had oil been used, there must be added to the 
above 6600/. a sum of 22951. for the cost of appa- 
ratus, machine, &c., making a total of 9525/., while 
the cost of maintenance would have been 3301. per 
annum. ‘Taking these figures and adding to the 
maintenance 3 per cent. on the original outlay, it 
is found that while the oil light would cost 3.49s. 
per hour and 0.00017d. per candle-power per hour, 
the electric light costs 9.66s. per hour, or 2? times 
as much, and 0.000038d. per candle-power, or less 
than one-quarter of what the oil light would cost 
per candle-power. 

It has been noted by masters of vessels and resi- 
dents on neighbouring shores, that this light, which 
is so brilliant as to cast shadows in clear weather 
at ten and fifteen miles, is so cut down by fog that 
some even go the length of believing the old oil 
light was better. The latter statement is, however, 
a mistake, for the electric arc has been proved to be, 
in all kinds of weather, the most penetrating. 
Every night at 12 o’clock the lightkeepers at St. 
Abbs Head observe the May light while the keepers 
at the latter also observe the St. Abbs light. The 
latter is 22 miles from the May, and consists of a first 
order flashing light and one of the most powerful 
oil lights in the service. The result of the last five 
months’ observation is that the May light isseen one- 
third oftener than the St. Abbs light. Looking to 
the fact, however, of the large cost of the electric 
light and the way it is cut down by fog, the author 
feels that the Trinity House is right in determining 
that electricity should be used only in important 
landfall lights. Any additional outlay the author 
considers should be expended on establishing 
powerful fog signals. The paper concludes with 
some remarks on the hyper-radiant apparatus, in- 
vented by Messrs. Stevenson. It was tried at the 
South Foreland and the following conclusion 
arrived at. That a single burner of the hyper- 
radiant kind would give a more powerful light than 
burners and ordinary Fresnel lenses, arranged as 
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biform, and would be of equal power to triform ; 
while the consumption of oil or gas would be one- 
half or one-third respectively. The Trinity House, 
the Irish Lighthouse Board, and the American 
Lighthouse Board have adopted the apparatus. 

he discussion on this paper was opened by Sir 
James Douglass, who thanked the author for his 
valuable paper, which so well pointed out the 
advances made in lighthouse work since the days 
when the mariner had to depend on a coal fire to 
warn him of the dangerous proximity of the Isle of 
May. It was a subject the importance of which 
landsmen were apt to overlook until brought face to 
face with some danger of the sea. Speaking to a 
body of mechanical engineers, he would point out 
that the problem set them to solve by lighthouse 
authorities was the production of a cheap and suf- 
ficiently powerful electric light. Such means of 
illumination is now confined to important positions, 
for, as the author had shown, the cost of electricity 
is two and three-quarter times that of oil. It is 
true that the electric light is the more powerful, 
but the sailor says that with these powerful arc 
lamps he has too much light. What he requires 
is a moderate light in clear weather and a big 
powerful light in fog and mist. In 1866 an 
arc light of 700 candles was established by the 
Trinity House. That was about double the then 
existing oil lamp, but this competition set the 
minds of men to work, so that there can now be 
placed in focus oil and gas of twenty times the 
former intensity. As to electricity, there seems to 
be no limit of light so long as the money can be 
found ; but the mariner says oil and gas have done 
enough, he wants no more light than they give in 
clear weather. As regards comparative cost, elec- 
tricity is the dearest, gas stands next, whilst oil is 
the cheapest of the three. Referring to the 
author’s paper, Sir James was sorry to see the 
Messrs. Stevenson had not been able to use in 
the dioptric apparatus only one apparatus. Why, 
he would ask, complicate the arrangement with 
two sets of apparatus when one would do the 
optical work of dealing with the arc. With 
reference to the electrical machines he had him- 
self adopted the alternating current machine of 
De Meritens in consequence of failures he had 
met with in other directions, and so far as his 
opinion went, he considered that the wisdom of 
the step had been fully borne out. The machines 
without doubt were costly at first, but were cheap 
to maintain, for the De Meritens machine he 
had first adopted had not cost a sovereign in re- 
pairs for six years. The speaker, in commenting 
on the question of carbons, pointed out the loss of 
light through the crater, and therefore there was 
the great advantage of the pointed carbons, and he 
considered a cheap alternating current machine the 
great want for lighthouse purposes. With pointed 
carbons the light was not locked up in the crater, 
but had a very large angle of escape. Still there 
were irregularities In the burning, and there was 
always some crater. Sometimes this would be alittle 
on one side and the opposite side would be there- 
fore robbed, and again later it might change over to 
the opposite side, and so the best of the light was 
always being locked up. This was very distressing 
to the lighthouse engineer when elaborate and deli- 
cately adjusted optical apparatus had to be dealt 
with, and when a certain number of flashes of equal 
brilliancy had to be given during a stated period of 
time. The soft graphite core of Siemens was a 
great improvement, and gave good results in this 
respect, but the author had been turning his atten- 
tion to the subject and had introduced a plan of 
fluting the carbons longitudinally, and he was 
pleased to say that this simple arrangement had ful- 
filled his expectations entirely. These fluted carbons 
a themselves very beautifully so as to give a 
arge angle of light, which was considerably 
increased by the light passing through the spaces 
formed by the flutings. No side erater was formed 
and the light was held so steady that the image on 
the back of the lamp was held perfectly in the 
centre for half an hour. With these fluted carbons 
he hoped to get the electric light as steady as oil. 
Another advantage was that the fluted carbons get 
better and more evenly baked. 

Mr. Paget referred to the fact that compound 
engines had not been adopted, especially in a situa- 
tion where coal would be so costly. He asked also 
whether the mercury contact referred to the same as 
that devised by Sir James Douglass, or was ita 
fresh invention of Mr. Munro ? 

Mr. Wilson Hartnell, of Leeds, referring to Sir 





James Douglass’s remarks respecting the expenses of 
the electric light, pointed out that only a small part 
of the expense of the Isle of May light was for engines 
and dynamos, and extra men were also employed, 
for what reason did not appear, except it was want 
of faith in the new illuminant. He thought, too, 
that the Trinity Board did not adopt the best prac- 
tice. The De Meritens machine was very good at 
the time it was planned, but there were cheaper 
machines since brought out, and he did not think 
the paper showed the best and cheapest machines 
had been used. He quite recognised that public 
bodies must go carefully to work, and cannot afford 
to make experiments, and he felt some diffidence 
in criticising a paper like the present, in which the 
author had generously come forward and placed all 
facts before the public. Still the speaker thought 
that at least five makers might have been applied to 
who would have given less costly and equally re- 
liable results, and so brought the cost of electricity 
within that of oil or gas. 

Mr. Jeremiah Head was much struck by the fact 
that the lenses were so arranged that the rays of 
light did not all strike in one direction ; the upward 
rays being reflected by the clouds, and that gives 
the sailor the first intimation. He did not wish to 
carry the discussion off into a question of compound 
as are simple engines, but he could not help 
thinking that a simple engine with low-pressure 
steam was not good in a distant island where coal 
had to be carried so far. It had been urged that 
the desire was to avoid complication, but, he failed 
to see how the objection applied. Here one cylinder 
was capable of doing the whole work, but the same 

ement might be introduced with the com- 
me or triple-compound engine. It was true 
that even in lighthouse practice one may over- 
provide for accidents and contingencies. In the pre- 
sent case there was the oil lamp asa stand-by in case 
of breakdown, and surely that was safeguard enough 
to permit of the best practice being introduced. 

Mr. Walker, of Cardiff, was of opinion that if 
the conditions were equal electrical engineers would 
give a light at the same or less cost than oil or gas. 
Expenses had come down gradually both in first 
cost and maintenance, but lighthouse engineers 
were never satisfied when they had to deal with 
electricity. There seemed to be no limits to their 
demands for light, more light. They were like 
Oliver Twist, and not only did they always ask for 
more, but wanted it at the same price. There was 
no difficulty in turning out a dynamo to give the 
power, but the trouble was to get a lamp to suit 
the high power. The Brush Company had found 
that especially with the positive carbon below, but 
they had since solved that difficulty. He would 
ask why were the short lengths of copper rod used 
for the leads? He considered it a bad arrangement, 
Measured resistance always exceeds calculated re- 
sistance, and this was chiefly due to joints. The 
general aim was to get as few joints as possible, but 
here an effort seemed to have been made to get as 
many as possible. 

In replying to the discussion, the author said 
that the reason two sets of dioptric apparatus 
had been used was because a differential ar- 
rangement would have added so greatly to the ex- 
pense, and would not be so easy to manage. He 
agreed as to the advantages of the De Meritens 
machine, and indorsed what Sir James Douglass 
had said on the subject. As to the copper rods 
which had been commented upon, they had been 
used on the advice of Professor Grylls Adams, but 
had not given the results anticipated. As to 
what had been said about the Brush Company, he 
would point out that they had been invited to com- 
pete, and had been in no wise restricted. They 
wrote saying that they could not meet the neces- 
sary conditions, although if they had had a year 
given them they might have succeeded. 

A cordial vote of thanks was proposed by the 
President, and passed, to the author for his paper. 


Tue Tay Vrapvct. 


The next paper was contributed by Mr. Fletcher 
F. 8. Kelsey, the resident engineer to the new Tay 
Viaduct, and consisted of a description of that 
structure. We have already illustrated and described 
this work (see page 575 of our thirty-second volume), 
and it will therefore be unnecessary for us to follow 
Mr. Kelsey’s paper through all its details. We will, 
however, give a few of the leading particulars. The 
new viaduct carries a double line of rails, and con- 
sists of eighty-six spans, five of brick, and the rest of 
girder work. The chief dimensions are as follows : 





South end of Wormit arching to high 
agi eia ne ia ie 
i ers ... 
North end of high 
of viaduct ... 
Total length=88 ft. short of 2 miles= 


tee 


girders to north end 


ft. in, 

Width between parapets ... re 

Maximum width of piers at base 0 

Minimum oa 9 Re pie 0 

Maximum headway above high water ... 0 
» height of rails above high 

water die) pgs: RIE a aoe 0 
Minimum height of rails above high ‘ 

Maximum height of piers from founda- 
tions to top gaan) Ges tp 6 

The largest spans are 245 ft. There are eleven 
of these, and they constitute, with two spans 
of 227 ft., the part of the structure giving greatest 
headway. The portion of the piers below low 
water consists either of cast or wrought-iron 
cylinders, which are all lined with brickwork, and 
filled in with concrete. The piers of the thirteen 
high spans are placed at a distance from each other 
of 32 ft., and the rest of the piers 26 ft. centre to 
centre. From low water to high water, the piers 
in the wrought-iron cylinder group consist of two 
circular blue brick shafts filled with concrete, and 
joined at high-water level. In the cast-iron cy- 
linder piers the cylinders are continued up to the 
connecting piece. On the top of the brickwork a 
wrought-iron framework forms the base for the 
superstructure of the pier. In the majority of the 
piers the superstructure consists of two wrought- 
iron octagonal shafts, joined near the top in the 
form of an arch. It is built up of plates connected 
at the angles by two splayed channel irons on the 
outside, and an obtuse angle-iron on the inside. 
The structure is stiffened by T irons and dia- 
phragms. Short cross-girders near the top support 
the cast-iron bedplatesfor the main girders. 

In sinking the cylinders specially designed pon- 
toons were used, and the cylinders of the piers, 
having been lined with brickwork, were lowered by 
hydraulic jacks. The excavation for the cylinders 
was then proceeded with by subaqueous diggers. 
Owing to the nature of the strata it was necessary 
to weight the cylinders, in some cases as much as 
400 tons being required. Where silting sand was 
met with the use of the centrifugal pump was found 
to be of great assistance. 

The depths of foundations vary from 6ft. to 38} ft. 
below the river bed. Thirty-three of the piers, 
including those for the thirteen large spans, rest on 
sand foundations, and the average depth to which 
these cylinders are sunk below the river bed is 
26} ft. The work of sinking the cylinders occupied 
nearly 34 years. 

The foundations have been subjected to a weight 
33 per cent. heavier than they will have to carry. 
The load on the pair of cylinders varied from 
608 up to 2438 tons. The minimum pressure on 
the foundations per square foot was 3.80 tons, 
and the maximum pressure 6.80 tons. In the latter 
case the subsidence of the cylinders was only 14 
in. To carry out these tests involved shifting about 
80,000 tons of weights. 

The girders vary in length from 56 ft. to 245 ft. 
In some cases each span consists of four lattice 
girders, with top and bottom member parallel, the 
roadway being carried on the upper members. The 
outside girders, excepting for six of the spans, are 
those which carried the roadway in the old viaduct. 
In the spans where additional headway is required 
two girders only are used in each span, having 
curved top ieniaetts and the roadway is carried on 
the lower members. 

The author then goes on to describe the manner 
in which the girders of the old bridge were trans- 
ferred to their present position. This was done by 
means of pontoons carrying high columns, advan- 
tage being taken of the rise and fall of tide. The 

irders for the 13 large spans were rivetted on a 
jetty at the south side of the river. They were 
taken on pontoons to the piers. The superstructure 
was then built on, and the whole lifted into position 
by hydraulic rams. The decking, which is of steel, 
is of the ridge and trough type. The allowance for 
expansion is divided over 32 different places in the 
whole length, the sum of the calculated allowances 
being 3 ft. 8in. The spaces provided admit of a 
much greater variation than this, and where pro- 
vision is made the girder ends rest upon rockers. 
The parapets are of iron lattice work. 

The various materials used in the construction 
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were subjected to frequent testing throughout the 
work. In the case of the wrought iron, the test 
was that it should withstand a tensile strain of 22 
tons per square inch with an extension of 6} per 
—_ The following are the amounts of material 
used ; 


Tons. 

Wrought iron in girders and piers 19,337 
Steel in flooring ‘ ibe ‘ei 3,540 
Cast iron 2,470 
Total ... . 25,347 

Cubic Yards. 
Concrete (cement) ... ... 37,000 
Brickwork vi dct . 25,700 
The calculations for wind pressure are based on a 


pressure of 56 lb. per square foot, and in estimating 
the area exposed to the wind, the bevelled ends of 
the piers are considered as flat surfaces, the para- 
pets or wind screen as a solid surface, and 50 per 
cent. is added to the area of the outside girders. 
Until this pressure is brought to bear on the struc- 
ture, the holding-down bolts in the base of the pier 
superstructure do not come into play. The tests 
were made by the Board of Trade with sixteen 
heavy locomotives, the aggregate weight of which 
amounted to 955 tons. The maximum deflection 
of the high girders was 1% in., when the span was 
loaded with engines close together on both roads 
from end to end. 

The construction of the viaduct was commenced 
on the 22nd June, 1882, and it was opened for pas- 
senger traffic on the 20th June in the present year, 
the work having thus occupied nearly five years. 
The engineers for the work were Messrs. W. H. 
Barlow and Son, Westminster ; and the contractors 
Messrs. Arrol and Co., Glasgow. 

The discussion on this paper was of a brief and 
unimportant nature. Professor Barr, of Leith, 
asked why the piers were lined with brick ; why 
the centre girders were arched in their upper 
members ; why the parapet protected the roadway 
from wind ; and whether it was on account of the 
weight of the structure that the holding-down bolts 
did not come into play until a certain wind pressure 
had been exceeded? Mr. Price Williams gave par- 
ticulars of experiments he had made to test the 
expansion of the Menai Bridge when he found that 
the maximum travel of the roller was 4 in. to 100 ft. 
Mr. G. B. Lloyd asked why the old structure of 
Sir Thomas Bouch was not worked in. It was 
the only high central portion that gave way and 
the original design was for a double line, but the 
directors would not stand the expense ; otherwise 
the structure might have been still standing. 

In reply the author said that he would wish to 
leave all questions as to design to Messrs. Barlow 
and Sons, the designers. The brick lining was put 
into the iron cylinders as a safeguard in the not 
very probable or immediate contingency of the 
latter wearing away. The lattice screen of the 
parapet really shielded the roadway from wind in a 
most wonderful way, seeming to break up the force 
and afford comparative shelter in the roughest 
weather. As to expansion, as a matter of fact it 
was found that }in. in 100ft. was the right pro- 
portion, This they had ascertained by observation 
and experiment. Mr. Barlow did not use any of 
the standing part of the old bridge, as he wished 
to make sure of his work and start with fresh 
foundations. 


Tue DREDGING OF THE CLYDE. 


The next paper taken was contributed by Mr. 
Charles A. Stevenson, and was entitled ‘On the 
Dredging of the Lower Estuary of the Clyde.” 

The author commenced with some particulars of 
the river, stating that from the year 1768 to the 
present time the River Clyde has been converted 
from a fordable stream into a maritime canal cap- 
able of taking up to Glasgow in one tide vessels of 
5000 tons drawing 24 ft. of water. It was, however, 
of the lower estuary of the river between Port- 
Glasgow and the sea that the author had to treat. 
This part was in 1871 placed under the jurisdiction 
of the Clyde Lighthouse Trustees, and this body in 
the following year instructed their engineers, 
Messrs. D. and T. Stevenson, to survey and report. 
They advised that work should be commenced by 
removing the foreshore of Garvel Point, and this 
was carried on with hired plant until 1880, when 
the trustees applied for borrowing powers to the 
extent of 80,000). The work was then carried on 
by the more costly mode of dredging in place of the 
use of training walls. The scheme laid down was 


to dredge a channel 18 ft. deep at low water from 








the Tail of the Bank up to Port-Glasgow. In the 
centre this channel was to be 5 ft. deeper, or 23 ft. 
at low water, and 200ft. wide up to the James 
Watt Dock above Greenock. The 18 ft. channel is 
600 ft. wide at low water, with a slope 3 to 1, mak- 
ing its breadth at bottom 492 ft. In 1881 there 
was purchased from Messrs. Simons and OCo., of 
Renfrew, a screw steam dredger costing 19,2500. 
and three screw hopper barges costing in all 22,5711. 
The author then went on to describe the dredger, 
but our readers are so well acquainted with the 
work of Messrs. Simons and Co., we having on 
several occasions illustrated and described their 
vessel, that we need not now follow the paper in 
this respect, merely giving the leading elements of 
the craft. 

The length of the dredger is 164 ft. by 30 ft. wide 
and 10 ft. deep. She has a single ladder working 
through a well amidships. The top tumbler is 
carried 24} ft. above the deck. The engines work 
up to 350 indicated horse-power. A strong treble- 
power crab winch is placed at each end of the 
vessel, adapted for working straight on end or by 
side cutting at pleasure. There are two sets of 
buckets, those for hard stuff having only 7 cubic 
feet capacity, and those for soft 20 cubic feet. The 
smaller are discharged at the rate of ten per minute, 
and the larger at the rate of fifteen per minute. 
The ladder is 83 ft. in length, formed of two plate 
girders 5 ft. deep at the centre and 2 ft. at the ends. 

There are three steam hopper barges 1538 ft. long, 
26ft. wide, and 13 ft. deep. The hopper has a 
capacity of 11,000 cubic feet, equivalent to 523 tons 
of dredged material. The engines work up to 250 
indicated horse-power. When loaded the speed is 
9 knots an hour. 

During one year’s working in soft stuff the 
dredger removed 408,895 cubic yards at the rate of 
212 cubic yards per engine hour, and at the cost of 
2.54d. per cubic yard, including repairs, &c., and 
interest and depreciation at 10 per cent. Convey- 
ing and depositing the stuff in Loch Long, 7 miles 
distant, cost 2.47d. per cubic yard. The total cost 
of dvedging and depositing was therefore 5.01d. per 
cubic yard. During four years’ working the average 
rate was 166 cubic yards per engine hour. In clay 
and sand the work for many days consecutively has 
been 3500 tons per day of ten hours, or at the rate 
of 350 tons per hour; but with careful manipula- 
tion 500 tons can be raised in 51 minutes easily, 
and this has once been accomplished in 45 minutes. 
In dredging the ‘‘ hard” of Garvel Point, however, 
which is a very stiff clay packed with boulders— 
presenting the most severe ordeal that a dredger 
could be put to—the work fell as low as 57 tons per 
hour, costing 18.03d. per cubic yard, or more than 
three times what it cost to dredge the soft. In the 
present instance the dredger, being specially de- 
signed for this heavy work, has been performing it 
without any complete breakdown, although the 
engines have constantly to be stopped for lifting out 
the boulders which the buckets bring up, but which 
it is not safe to discharge into the barges. 

The discussion on this paper was commenced by 
Mr. Deas, the engineer to the Clyde Trustees, who 
pointed out that the paper only dealt with a small 
portion of the Clyde, but as an invitation had been 
given to others to supply information he had pre- 
pared ashort statement of the improvements of the 
Clyde from Port-Glasgow to the highest point of 
tidal flow. This statement gave particulars of what 
had been done on the Clyde during the last 100 
years, whereby it had been deepened from some- 
thing like 15 in. at low water at Glasgow to a stream 
having 18 ft. to 20 ft. at low tide all the way from 
Glasgow to the sea. One hundred years ago high 
water was only just noticeable at Glasgow, now 
there was an 11 ft. range of tide, and a good deal 
of depth had been obtained, not by the raising of 
high water, but by lowering the bottom, for the river 
was practically level from Port-Glasgow to Glasgow. 
There was practically no scour in this length. It 
was to dredging and dredging alone that it was due. 
A hundred years ago high water was three hours 
later at Glasgow than at Port-Glasgow ; but now 
the difference was only one hour. Again, in 1871 
fifty-nine groundings took place between Glasgow 
and the sea, five of which were in the part under 
Mr. Stevenson’s jurisdiction. The maximum depth 
of draught of the vessels was 21 ft. 7in. Last 
year the groundings numbered only sixteen, six of 
which were out of the Clyde Trustees’ district, and 
the maximum draught of the vessels was 24 ft. 7 in. 
In the summer of 1858 a float put into the water at 
Glasgow Bridge took 537 hours to reach Port-Glas- 


gow, a distance of 19} miles. In 1881 another float 
reached four miles further down in 86 hours. 

Mr. Brown, of the firm of Simons and Co., 
pointed out the great advances made in dredging, 
so that now sandstone and freestone in layers can 
be raised. Mr. Strype, of Dublin, pointed out that 
dredging operations might be divided into two 
classes, the work of removing the silt and that of 
enlarging the channel. The former was a work of 
maintenance and the latter a work of construction. 
Mr. Wilson Hartnell thought that the author had 
not done sufficient justice to the construction of the 
dredgers, the economical efficiency of the latter de- 
pending to such a very great extent upon construc- 
tive details, the design of which had only been ar- 
rived at after long practical experience. He asked 
also whether the buckets worked over the ground 
straight forward with the stream in order to take the 
cut, or whether they cut sideways, the dredger being 
swung accordingly. In the St. Petersburg Canal, 
Mr. Burt, the engineer, had advantageously adopted 
the latter plan, the buckets being shaped like an ace 
of hearts. 

Mr. Daniel Adamson, who rose at the invita- 
tion of the President, said that dredging was the 
cheapest mode of excavation known to mankind. 
Mr. Measent had told the Naval Architects last 
week at Newcastle that he could dredge the solid 
rock of the coal measures cheaper than it could be 
cut for railway work. To dredge and carry mate- 
rial cost 7;d. a ton per mile, whilst by railway car- 
riage alonewould cost 1d. a mile. One ton of material 
could be carried 100 miles for 1d. by steamship. 
That, however, was exceptional, although often 
1 ton was carried 50 miles for 1d., and the mini- 
mum distance appeared to be 10 miles for ld. It 
was remembering these facts, and that the Clyde had 
made Glasgow, and Glasgow lad made the Clyde, 
that had strengthened him in keeping firm to his 
purpose of pushing forward the Manchester Ship 
Canal. If this country was to hold her own 
against the world she must bring her merchandise 
right into the centre of manufacture, and then 
carry off the finished material direct. The last 
speaker had said that due credit had not been given 
to the mechanical engineer, but the same might be 
said with regard to the civil engineer in this case. 
That so little silt had to be dredged out of the Clyde 
showed how wellthe training walls had been planned. 

Mr. T. Hurry Riches said that he had done a 
good deal of dredging at Cardiff. Atone time they 
only had 21 ft. at the pier head, but now they had 
31 ft. to 35 ft. As tothe cost, that was a matter 
always open to argument in the matter of dredging. 
Aga rule engineers took their quantities from the 
capacity of the boats. If the author did so he 
would ask what was the quantity of water'in the 
barges. The speaker’s experience extended over 
many years, and he found that so low a figure as 
5d., as quoted by the author, was seldom reached. 
He found that the water generally amounted to 
33 per cent. In Cardiff they dredged with the same 
kind of plant, and there he knew that the work was 
not done at the price quoted by the author, and he, 
the speaker, doubted if it could be done in any part 
of the kingdom at the price. 

In reply the author stated that the results quoted 
excluded water. Careful experiments had been 
made to ascertain the real quantity of material, and 
the price he had quoted had been contirmed else- 
where. In answer to Mr. Wilson Hartnell he said 
the dredgers worked straightforward, the buckets 
being shaped for that work. 

This concluded the sittings of the meeting, and 
the usual votes of thanks were proposed and passed 
to the authorities of the University, to the Edin- 
burgh and Dundee Reception Committee, to the 
Lord Provost and magistrates of Edinburgh, to the 
engineers of the Forth Bridge, to the Commissioners 
of Wiethest Lights, and various other bodies and in- 
dividuals. A number of excursions were down on the 
programme for the afternoon. A large party pro- 
ceeded to the Carron Iron Works, where they were 
received by Mr. Cowan, the manager, who explained 
to them the wonderful resources of these historic 
works. As we fully described Carron in connection 
with the visit of the Iron and Steel Institute to 
Glasgow two years ago,* we need not deal further 
with the subject now. 

Another excursion had been arranged to the 
Addiwell, to visit Young’s Paraffin Oil Works, but in 
consequence of the works standing, through a strike, 
the visit was not made. It will be remembered 
that at the Iron and Steel Institute meeting re- 








* See ENGINEERING, vol. xlii., pages 231 and 253, 
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ferred to, the Addiwell Works were on the list of 
excursions, and a full account of them will be found 
on page 232 of our fortieth volume. 

xcursions had also been arranged to the Brox- 
bourne Oil Works, and a few members proceeded 
thither, although the works were practically idle on 
account of the strike. The same remarks apply to 
the Burntisland Oil Works, although here candle- 
making was in progress. A fifth excursion to the 
floorecloth and linoleum works of Messrs. John 
Barry, Ostlere, and Co., at Kirkcaldy, is dealt with 
in another column of our present issue. 

The evening of Wednesday was devoted to a 
conversazione in the Science and Art Museum. 
The Lord Provost, magistates, and council of the 
city were the hosts, and over three thousand 
invitations had been issued. The chief feature of 
this conversazione was a lecture on ‘‘ Ship Waves,” 
given by Sir William Thomson. This lecture is to 
be printed and included in the proceedings of the 
Institution. As it is a subject that will. not bear 
abstracting we must refer our readers to the 
volume of the Transactions for the full report. 

The following day, Thursday, was devoted to an 
excursion to Dundee, where the chief object of 
interest was the Tay Viaduct. Our report of Mr. 
Kelsey’s paper, however, gives far fuller details 
than could be obtained on the spot. The members, 
however, had a splendid opportunity of seeing for 
themselves what they had heard described the day 
previously. The special train by which the party 
was taken proceeded at a very slow pace over the 
viaduct. In the afternoon the party embarked on 
board a steamer, kindly lent by the Harbour Trus- 
tees, and steamed several times under the large 
spans. The steamer then proceeded down the 
river/for some distance, giving the visitors a fine 
view of the town of Dundee. As the weather was 
all that could have been desired, and as this excur- 
sion followed an excellent lunch, provided by the 
Dundee Reception Committee, it was by no means 
the least enjoyable part of the meeting. A number 
of works were open to the members, but we must 
defer our brief notices of these until next week. 





NOTES. 
Tue Execrric Licut In OMNIBUSES. 

ExPERIMENTS have been made by the London 
Road Car Company to test the electric incandescent 
light in omnibuses. The lamps were fed by a small 
primary battery known as the ‘‘ Eclipse” battery, 
and brought out by Mr. J. J. Walsh. The plates 
are zinc and carbon, the zinc being immersed in 
dilute sulphuric acid—the carbon in a solution of 
nitrate of soda. A porous separator keeps the 
liquids apart, save for diffusion through its pores. 
Four cells are required for an incandescent lamp 
of the smaller sort, and the box containing them 
can readily be placed under the seat of the omnibus 
or any other convenient place. 

SoLIpIFICATION BY PRESSURE. 

M. Amagat has succeeded in solidifying various 
liquids, by compressing them in cylinders of bronze 
and steel. He has also photographed the crystals 
after crystallisation, by means of a ray of electric 
light traversing the interior of the vessel by glass 
cones serving as panes. The stages of crystallisation 
can be observed in this way with chloride of carbon, 
and it is seen that the process varies with the 
rapidity with which the pressure is produced. If 
rapidly, a sudden circlet of crystals gathers round 
the edge of the luminous field, aud grows to the 
centre. The pressure being continued, the field 
becomes obscure, then transparent. As the pressure 
is diminished the reverse takes place, and the liquid 
state is reproduced. M. Amagat finds that chloride 
of carbon solidifies at 19.5 deg. Cent. under a 

ressure of 210 atmospheres. At 22 deg. Cent. 
enzine crystallises with a pressure of about 900 
atmospheres, 

New Rarmway Brinck at SEALAND. 

The building of a new railway bridge, connecting 
the island of Sealand with that of Falster, Den- 
mark, is at present under contemplation, and there 
does not appear to be any special technical diffi- 
culty connected with the undertaking. The depth 
of water ranges between 30 ft. and 40 ft. and the 
condition of the bottom is looked upon as favour- 
able, far more so than was the case at the large 
railway bridge across the Limfjord, a circumstance 
which considerably increased the cost of the latter 
bridge. The length of the projected bridge will 
be somewhere about two miles, and the cost would 
probably amount to some five millions kroner, but 





detailed plans have not yet been prepared. The 
new bridge will do away with the steam ferry now 
used for connecting the Sealand and the Falster 
trains, and is expected to reduce the time of the 
atone ad between Copenhagen and Berlin about 
one hour. 


Tue VENTILATION OF ScHOOLS. 

Professor Carnelly and others have reported to 
the Royal Society on the ventilation of Board 
Schools, which in some cases is so defective that 
they incline to attribute many of the results of so- 
called ‘‘ over-pressure” to this cause. They advo- 
cate better ventilation by the upper parts of rooms, 
so as to avoid the dangerous effects of draughts. 
Large industrial dwellings have also occupied their 
attention, and they recommend such buildings to 
have a central space running down through the 
building vertically with the galleries and Tamagee 
to the dwellings opening from it, so as to allow the 
air to circulate throughout the building. While 
upon this subject we may mention that, according 
to recent tests with sterilised gelatine capsules, 
even the airlof the deck and state rooms of Trans- 
atlantic steamers is not free from germs in mid- 
Atlantic, an observation which confirms what has 
been felt by many voyagers, that the ventilation of 
steamers is by no means good. The stuffy feeling 
which renders some cabins disagreeable is not 
without its cause, and might be avoided by better 
ventilation. 


Bruce’s SiGNALLING BaL1oon. 

Mr. Erie Bruce, who has worked out the idea of 
signalling at night by a captive balloon, lighted 
inside by electric incandescent lamps, has just com- 
pleted one for the Belgian Government. The sig- 
nalling is effected by cutting off and letting on the 
current feeding the lamps by means of a key like 
that used in telegraphy. Mr. Bruce’s latest balloon 
is 15 ft. in diameter, and 2000 cubic feet in capacity. 
It is made of varnished cambric, and is translucent. 
Six Edison and Swan lamps, of 8 to 10 candle- 
power, are mounted inside; and the current is sup- 
plied by an E.P.S. accumulator, of 25 cells of the 
1158 type, in teak boxes. Teak is a wood of special 
value in electrical work, owing to its high resistance 
as well as durability. It has long been used for tele- 
graphic apparatus intended for hot countries where 
destructive insects abound. . The current is taken 
to the balloon by a flexible conductor. Mr. Bruce 
has also contrived a projector with lamps outside 
the balloon, for use in thick weather, in order to 
project the signals further. While upon this sub- 
ject, we may mention that a captive balloon has 
been devised fitted with a kite arrangement, which 
it is claimed gives greater steadiness and buoyancy 
to the balloon. 


Wire Ropes ror Tramways. 

The specification for the wire rope for the Birming- 
ham cable tramway sets forth that the materials 
are to be of the very best quality of improved patent 
crucible steel, and that no German or Swedish 
ingots are to be used. The cable is to be 3gin. in 
circumference, and to contain six strands of 19 wires 
each, or 114 in all, laid round a hempen core. Each 
strand is to have a core consisting of six of the 
19 wires contained in the whole strand, twisted 
round a single wire specially annealed and used as 
a foundation. The tensile strength of each wire, 
except the centre wire of each strand, is to be equal 
to 95 tons per square inch. The elongation is to be 
1} per cent., and the torsion test to be 55 turns in 
a length of 8in. The guaranteed breaking strain 
of each cable is to be 33 tons. There are to be two 
cables, each of 4666 yards in length, and each is to 
be delivered in one piece on a reel. The cable will 
be driven by CF sod 10 ft. in diameter, and at the 
terminal pit will travel round a pulley 7 ft. 8}in. 
in diameter. The contractor will have to bear all 
expenses of cutting out, shortening, and splicing 
the cable for six months, and will not receive the 
last instalment of the money until the end of that 
period. Messrs. E. Pritchard and J. Kincaird are 
the engineers to the undertaking. 


A New Sranparp CEtt. 

M. Gouy, a French electrician, has devised a 
modification of the well-known Clark element as a 
standard of electromotive force. The bottom of 
a vessel is covered with pure mercury and a pla- 
tinum wire sealed into it to form the positive 
electrode. On the mercury is placed a layer of 
yellow mercuric oxide, and the vessel is then filled 
up with a 10 per cent. solution of crystallised zinc 
sulphate (specific gravity 1.06) in which is placed a 





rod of pure zinc, having a wire connection for the 
negative electrode. The cell can be either sealed 
or not. To make it portable, the zinc may be 
inclosed in a glass tube having a stopper of porous 
material. The electromotive force of the element 
is about 1.39 volts, but it does not become con- 
stant until several days. It is independent of the 
density of solution, provided the specific gravity of 
the latter is above 1,02; and it is not affected by 
replacing or amalgamating the zinc. It varies with 
the temperature very little—only about 0.0001 per 
d Centigrade between the temperature 0 deg. 
and 30 deg. The cell polarises when acurrent is 
taken from it ;. but the effect rapidly disappears 
when the current is under 0,001 ampéres, and if 
the resistance of the cell be made 1000 ohms. 
Accidental short-circuiting of the cell is not inju- 
rious. 
Tue Asta Minor Ratiway. 

It is with great satisfaction that we note that an 
Imperial iradé has been published this week, sanc- 
tioning the extension of the Ismid-Diarbekir Railway 
to pegesd. _ The connection of the Mediterranean 
with the Persian Gulf by railway has long been a 
question of great commercial and political import- 
ance to this country. Under the title of the 
‘* Euphrates Valley Railway Question,” the late Sir 
William Andrew, who died last winter, kept it 
persistently for years before the public in the form 
of lectures and phlets. _We do not know 
whether the present railway will take the course of 
the Euphrates, or the Tigris, or any other rival 
route ; nor do we care, for the primary point is to 
connect the Mediterranean with the Persian Gulf, 
thereby providing a new and shorter route to India, 
and everything else is quite subsidiary to this. No- 
thing is more calculated to sicken an impartial 
observer with the evil results of excessive indivi- 
dualism than the disputes over the Euphrates 
Valley Railway. Had Englishmen pulled together, 
keeping in view solely the interests of the empire, 
which they all claimed to be amazingly anxious 
about, although they never reduced their profes- 
sions to practice, we should have had a railway of 
our own to India long ago, as a counterpoise to the 
one Russia is forcing on through the so-called 
Afghan barrier. Unfortunately, one set of persons, 
headed by Sir William Andrew, insisted on the 
Euphrates route and nothing else; and another set, 
represented by the late Mr. Cazalet, insisted on the 
Tigris route; while Sir Henry Rawlinson wanted 
the line to start from the Black Sea, and Sir George 
Stephenson from Constantinople. The upshot was 
that everybody pulled a different way ; the public 
got confused with rival pamphlets and speeches ; 
successive governments, distracted by the rivalry, 
held aloof ; and, finally, a few years ago, the whole 
thing collapsed. In the mean time Russia, without 
any discussion and pamphleteering at all, solved 
the question of the best railway route to India, by 
pushing her locomotives to within 600 miles of ours, 
and sooner or later will tap the railway traftic of 
India. The moral is one we hope Englishmen will 
take to heart; and, unless the syndicate presided 
over by Messrs, Seefelder and Alt be a bogus one, 
we hope the Government and public will give the 
concession every support, and not allow mere ego- 
tism to interfere with the opening up of Asia Minor 
to British trade and influence. 








QUEENSLAND RatLways.—The Queensland Commissioner 
of Railways has concluded an agreement to construct 
eight branch railways from the Government sidings into 
millyards at Mackay, the planters undertaking to repay 
— _ in five years and guaranteeing the whole of their 

affic, 


Tue NewoastLe Exutsition,—The popularity of the 
Newcastle Exhibition is not likely to wane as long as the 
energetic body of gentlemen who are guarding its in- 
terests put forth such varied attractions as are announced 
in the prospective engagements. Already nearly a mil- 
lion and a quarter people have visited the Exhibition, 
and testified in many ways their nuprediation of its 
merits, Far from there being any diminution in the 
average numbers of weekly visitors, the turnstiles con- 
tinue to record a highly prosperous state of affairs. On 
Saturday next, August 13, an ‘‘ extra special” day of at- 
tractions is announced, when a large amount of money 
will be invested in prizes to be handed to successful 
competitors, in a series of athletic sports, grand mili- 

tournament, and a revival on a huge scale of old 
English pastimes. Three military bands will perform 
during the day, including the band of the Royal Engi- 
neers, Chatham division, which has been specially en- 
gaged ata great expense. O) and pianoforte reci 
and concerts will take place during the day, which pro- 
mises to be one of the most attractive in the career of the 
Royal Exhibition, 
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THE HOERDE STEEL SLEEPER. 
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SrveRat peculiar featuresdistinguish the Hoerdesteel 
sleeper, shown in the above illustration, from those 
of other systems. The inclination of 1 in 20 required 
for the rails is produced direct in the process of rolling, 
while, at the same time, additional strength and dura- 
bility are imparted by increased thickness of metal at 
the inclined portion, as compared with other points. 
The middle part of the sleeper is made considerably 
narrower than usual, but is increased in depth, as 
shown in the illustration, so that the base towards the 
centre is diminished. 

Those parts most liable to strain and wear are 
strengthened by being made extra thick, while the 
other portions may be reduced in thickness without 
detriment to the efficiency of the sleeper. dr 
to this judicious distribution of material, by whic 
the metal is placed where it is most he igi a sleeper 
is produced of 10 per cent. less weight, as compared 
with one of the ordinary pattern of uniform section, 
while at the same time possessing equal strength with 
the latter. 

The increased depth in the middle of the Hoerde 
sleeper, offers greater resistance to bending than where 
the depth is uniform, so that any considerable de- 
flection and widening of the gauge become almost im- 
possible even with imperfect ballasting. To demon- 
strate this a series of comparative tests were made 
between a Hoerde and a standard sleeper, both being of 
similar weight and being of the pattern used on the 
Dutch railways. They were each supported at the 
centre and loaded at the rails. The tests commenced 
with a load of 6062 1b., the increase of gauge bein 
.18 in. for the Hoerde and .37 in. for the other. Wit 
7275 lb. the standard sleeper failed, the gauge spread- 
ing 1.18 in. and a permanent set of 5.19 in. being left. 
The Hoerde sleeper had its load increased in five 
stages up to 12,125 lb., by which time the increase of 
gauge had risen to .38 in., of which .08 in. was per- 
manent, and a permanent deflection of .16 in. had been 
set up. In short, the Hoerde sleeper bore 12,125 lb, 
without injury, while the standard sleeper failed com- 
pletely with 7275 lb. 

Another advantage, arising out of the contraction of 
the middle portion of the sleeper, consists in a greater 
resistance to creeping, and in the impossibility of any 
ballast spreading towards the middle. This prominent 
defect in laying down a line is at once got rid of by 
the new form. The workman is, in fact, compelled to 
pack the ballast only where it is required, under the 
rails. There are thus two separate spaces for ballast 
formed, which prevent the latter from being forced by 
the traffic towards the centre. 

The cost of the Hoerde sleeper per ton is about 
the same as that of the ordinary pattern, while the 
saving effected in weight gives the former a decided 
advantage. The Hoerde sleeper is being used in 
considerable quantities on the following railways: 
Dutch State railways ; German State railways, Magde- 
burg, Rhine Railway (right bank), Altona, Frankfort- 
on-the-Maine, Erfurt; military railway at Schéneberg, 
near Berlin ; Imperial lines in Alsace and Lorraine ; 
Pfalz railways; and on several lines in France and 
Belgium. 

r. G. R. Bodmer, of 14, Delahay-street, West- 
minster, is introducing the Hoerde sleeper into this 
country with a view to its adoption on some of the 
Indian and colonial railways. It is being manufactured 
in Germany by the Hoerder Bergwerks in Hiitten 
Verein, Hoerde, Rhenish Prussia. 





GUATEMALA INTEROCEANIC Raitway.—A proposed in- 
teroceanic rama, fe Guatemala, to extend from Santa 
Tomas, on the Atlantic seabvard, to,the Pacific Ocean, a 
distance of 275 miles, has been placed under contract. 














NOTES FROM THE UNITED STATES. 
PurtavEtpPHt, July 28. 

LarGE orders for foreign material are being placed. 
Within ten days contracts have been closed for 
50,000 tons of English Bessemer, and the orders which 
have been placed for slabs, billets, and blooms, will 
aggregate about 20,000 tons. The large consumers are 
being heard from, and importers are quite confident 
that the heavy importations of the last six months of 
the year will keep up. Several mills will start on rail 
blooms. The American plate mills are — up with 
orders for plate and tank at 2.30 to 2.40, and the makers 
of structural iron are crowded with orders for autumn 
delivery on a basis of 2.40 to 2.30 for plate and tank, 
and 3.30 for beams and channels. There is a great 
deal of inquiry for shapes for building purposes. All 
the large structures are liberally using sha for 
floors and supports. A immense amount of bri - 
work is coming in. The car orders are ahead of the 
re of works. All iron and steel products are in 
demand, from pig iron up. The Alabama furnaces are 
all sold up. The areca, | Valley iron centres are 
very busy. The favourable agricultural conditions 
are stimulating demand for all kinds of products which 
go into agricultural consumption, such as for steel for 
carriages and wagons; hardware and cutlery of all 
kinds ; boat-building material ; ploughs; and all 
varieties of products. Prices are firm in every branch. 
The production of iron for the first half of this year 
was about equal to that of last year to same date, 
although the Connellsville coke strike reduced the 
output by about 400,000 tons. Stocks of iron are light 
everywhere. PY emg er of rails are being made 
south and west. rge quantities of bridge-building 
iron are being piled up to be shipped upon the ap- 
proach of cold weather, for bridges to be constructed 
when rivers shall be frozen over. Lowest price for steel 
rails, 37.50 dols. The steel rail production for the first 
half of the year has been about 1,000,000 net tons. 
The merchant steel mills are very busy, and consuming 
establishments throughout the east are buying largely 
for future requirements, Locomotive builders, t 
and shipbuilders, have contracts now placed for 
material intended to last them about three months, 
Railroad construction is being crowded along, and 
house building is 20 per cent. in excess of last year. In 
all of the larger cities railway terminal facilities are 
being improved. Small towns and cities throughout 
the west are making extensive purchases of pipe for 
water supply, gas apparatus, and electrical supplies, 
the result of which is a very heavy demand for pipes, 
wrought and cast. 


Tur Yarra.—The director of the Melbourne botanical 

ardens recently requested the Victorian Minister of 
pee to obtain an analysis of a sample of water taken 
from the Yarra for the purpose of irrigation. Mr. Guil- 
foyle expressed a fear that the excessive amount of salt 
coataitien in the water since the removal of the Falls 
would prove injurious to plants, &c. A. N. Pearson, 
the Government agricultural chemist, was intrusted with 
the analysis, and he has furnished the following report to 
the minister: ‘The sample of water submitted for ex- 





amination was found to contain 2292 parts of chlorine per | p’ 


1,000,000, which, calculated as common salt, would repre- 
sent 265 grains per gallon. Ordinary Yan Yean water, 
tnasnines foe the purposes of com on, was found to 
contain 19.75 parts of chlorine per 1,000,000, which, calcu- 
lated as common salt, represents 2} grains per gallon. The 
Yarra water tasted of salt. The amount of salt in it is 
undoubtedly sufficient to render it unfit for irrigation. 
Supposing llin. per acre of such water were used per 
annum, more than 4 tons of salt per acre would be 
through the soil, and if during the hot weather only one- 
tenth of this were to accumulate on the sojl, it would re- 
tard the development of plants,” 


EXPRESS LOCOMOTIVE ; LONDON AND 
SOUTH-WESTERN RAILWAY. . 

THE subject of our two-page engraving this week, 
and of the further illustrations on page 176, is the 
fine express locomotive for the London and South- 
Western Railway, which is now being shown at the 
Newcastle Exhibition, this engine having been con- 
structed by Messrs. Robert Stephenson and Co., 
of Newcastle, from the designs and specifications of 
Mr. William Adams, the locomotive superintendent of 
the above-named line. The engine is one of a type 
—— by Mr. Adams for working the fast passenger 

c between London and Exeter, taking an average 
load (exclusive of passengers and: | e) of about 
150 tons at a speed of about 45 miles per hour. 

As will be seen from our illustrations, this locomotive 
has outside cylinders and two pairs of coupled wheels 
with a four-wheeled bogie in front. The bogie is of 
the type which Mr. Adams has used so successfully 
for many years past, the block into which the bogie 
pin enters being capable of sliding laterally in suitable 
guides forming part of the bogie frame, its lateral 
movement being controlled by springs acting horizon- 
tally. The constructive details of the bogie are clearly 
shown by the views, Figs. 4, 5, and 6, 176. 

The gagine has cylinders 18 in. in diameter with 
24 in. stroke and the coupled wheels are 6 ft. 7 in. in 
diameter with new tyres. Taking the diameter of the 
coupled wheels when partially worn as 6 ft. 6 in., 
the mean tractive power of the engine is a 78 “4. 
99.7, or say 100 lb. for each pound of effective pressure 
per square inch on the pistons, To utilise this tractive 
power the engine carries over 30 tons on the two pairs 
of coupled wheels, the distribution of the weight in 
working order being as follows : 





tons cwt. 
On bogie ... ahs 3! be 2 16 ll 
»» Griving wheels Ri is af 15 0 
»» trailing — ,, ies he ae eee 
Total ... ae q-< <a ni 46 15 
The oe accompanied by a six-wheeled tender 
carrying allons of water, and of which the weight 
in working order is as follows: 
tons cwt. 
On leading wheels het i ee oe 
» middle ,, ken Xs “ 9.4 
»> trailing ,, ca pes re 10 10 
Total weight of tender _... wd pofficcS 


The total weight of the engine and tender in working 
order is thus 76 tons 17 cwt. 

A very noticeable feature in the engine illustrated is 
the arrangement of ‘‘ vortex ” blast pipe with which it 
is fitted, this arrangement having been designed and 

tented by Mr. Adams. As will be seen from the 
longitudinal section on our two-page engraving and the 
section through the smokebox, Fig. 3, e 176, Mr. 
Adams’ blast nozzle has an annular discharge orifice 
and the blast pi are so suaped as to give the 
steam a very ‘‘clean” run to the nozzle, ere is 
nothing new in an annular blast nozzle* per se, but 
Mr. A has added a novel feature in the form of a 
kind of scoop-shaped mouthpiece which he applies to the 
internal passage of the nozzle, this mouthpiece facing 
the lower rows of tubes, as shown in our engravings. 
The economical results obtained with this nozzle appear 
to be excellent, and Mr. Adams informs us that when 
tried on the Nine Elms, Yeovil, and Exeter link of 
express goods engines, which consists of six locomo- 
tives, one fitted with the vortex and the others with 
the ordinary nozzle, it showed a saving to the extent 
of 2.73 lb. per mile, the engine with the vortex blast 
pipe consuming on an average 27.21 lb. per mile with 
an average load of 29.93 vehicles, against an average 
consumption of 29.94 Ib. per mile of the other five 
engines hauling an average load of 28.48 vehicles. Mr. 
Adams is now applying this arrangement largely with 
the effect of steadily reducing the fuel consumption of 
the London and South-Western line, as the following 
figures will show : 


Coal Con- Coal Con- 
Period. sumed per sumed 
Taine Mile. ate ile, 
January 1. to June 30, 1885... 29.9 40.3 
2 i ence Mes 28.8 39.0 
e é xi 6} ee 27,3 37,9 


It is probable that the economical effect of this blast 
ipearrangement is dueto its producing a better draught 
through the lower ranges of tubes, thus bringing into 
efficient action a portion of the heating surface which, 
under ordinary arrangements, does not do its fair share 
of the work. It is also not improbable that with the 
annular discharge a somewhat nger blast nozzle area 
can be used to produce a given draught than is the 
case with plain nozzles, and thus the back pressure in 
the cylinders will be somewhat reduced. It would be 








* We illustrated arrangements of this kind on pages 
170 and 221 of vol. xxv. of ENGINEERING, 



















































































186 








ENGINEERING. 





[Auc. 12, 1887. 








of much interest if Mr. Adams would carry out ex- 
periments showing clearly the difference in the action 
of his own and ordinary blast nozzles, and we should 
be glad to publish any data which such experiments 
should afford. 

We give below the specifications under which the 
engine and tender, under notice, have been built, and 
these taken in conjunction with our illustrations, ex- 
plain the whole details so fully that it will be un- 
necessary that we should enter into further description. 
It only remains for us to remark that the engine is a 
very fine specimen of recent English practice, and that 
its workmanship leaves nothing to be desired. 





Lonpon anp SovurH-Werstgern Rartway ComMPany. 
SPECIFICATION OF Four-WHEELS CovuPLeD Bocrr Ex- 
PRESS ENGINES. 


Principal Dimensions :— ft. in. 


Inside diameter of cylinders 1 6 
Stroke of piston... if a “ 2 0 
Length of boiler barrel between plates... 10 24 
Diameter , »» Outside ... ‘ze 44 
Length of firebox shell outside |. res 6 0 
Widt ’ »» at bottom w. 8105 
Number of tubes ””. ei wei 2G 
Diameter ,, outside ... ae ios 0 1z 
Height of centre of boiler from rails _... ae 
Length of engine frame... ar ee pt! 
Thickness _,, © as oe ina 01 
Distance between ,, rte Re ee 
Diameter of driving wheels on tread, 

coupled __... ids ne at cm 6 7 
Diameter of trailing wheels on tread, 

coupled _... ea ae a es a 
Diameter of bogie wheels on tread a 3 4 
Wheel base, total from front to hind 

wheels “ ul nh vie .. 211g 
Centres of bogie wheels 7.0 


Centre of bogie to centreof driving wheels 9 114 

»» driving ie trailin * 8 6 
Height of centre of buffers from rails... 3 5 
Working steam pressure ... 160 lb, per sq. in. 


Preliminary Remarks, — Where the dimensions are 
omitted in this specification they will be found fully de- 
tailed in the drawing, and these, as well as the terms of 
this specitication, must be strictly adhered to, except in 
cases where the consent in writing of the locomotive super- 
intendent has been first obtained. 

Iron.—In all cases where the words ‘‘ Best Yorkshire 
iron” are specified, the same must be wrought iron of the 
manufacture of Low Moor, fag Cooper’s, Taylor’s, 
Monkbridge, or Farnley best iron. In all cases the Soudl 
of the manufacturer is to be kept where it can be seen. 

Copper.—The copper is to be of best quality, and is to 
be supplied by either Williams, Foster, and Co., the 
Broughton Copper Company, Pascoe, Grenfell, and Kons, 
Vivian and Sons, John Bibby and Co., or other makers 
to be approved by the locomotive superintendent. The 
copper stays are to be made from best soft rolled bars, and 
the copper plates are to be properly annealed, and are to 
stand a test of being bent cold without showing any signs 
of een 

et he brass where specified must be of good tough 
metal, 

Gun-Metal.—The gun-metal for all parts, except the 
slide valves, must be composed of copper 8 parts, tin 1 part. 
The gun-metal for the slide valves to consist of copper 
16 parts, tin 24 parts, zinc 4. The axle-boxes to be made 
of copper 16 parts, tin 24 parts. 

White Metal.—The white metal must be composed of 
Babbitt’s anti-friction metal. 

Boiler Barrel.—The boiler barrel is to be cylindrical and 
butt jointed, and is to be made in all respects as shown 
on drawing; it is to be 10ft. 2hin. long between the 
smokebox tubeplate and the throat-plate of the firebox 
shell, 4ft. 4in. outside diameter, and com of din. 
plates of best Yorkshire iron. The longitudinal joints 
are to have inner and outer covering strips double rivetted, 
the rivets being placed zig-zag. The transverse joints 
are to have an exterior strip single rivetted. All studs 
and fittings are to be fixed before the boiler is tested. 
soft steel mud-hole seating is to be rivetted to the bottom 
of the back plate of the boiler, and is to have a cast-iron 
cover secured to it by studs. The boiler is to receive a 
coat of boiled oil whilst warm and another coat of red- 
lead before being lagged. 

Smokebox Tubeplate.—The smokebox tubeplate is to 
be of best Yorkshire iron fin, thick, the tops and sides of 
the plate being turned forward 2in., forming a flange for 
the smokebox, and is to be secured to the boller barrel by 
a continuous weldless ring of mild Siemens-Martin angle 
steel well annealed, manufactured by Vickers, Sons, and 
Co., Sheffield, or by Messrs. John Spencer and Sons, of 
a Sag tet which ring must be faced, bored, and 
turned on the edges, and then shrunk on the boiler barrel, 
and is to be double rivetted to the same, the rivets being 
placed zig-zag. The tubeplate is to be faced where it is 
joined to the boiler angie iron. Eight wash-out plugs are 
to be inserted in the plate as shown on drawing. 

Firebox Casing.—The firebox casing is to be 6 ft. long, 
and 3 ft. 10} in. wide outside at the bottom, and is to be 
5 ft. Lin. below the centre line of the boiler. The top and 
sides are to be in one plate }in. thick. The back plate is 
to be yin. thick, and flanged over to join the coverin; 

late. The front or throat plate is to be -4 in. thick, an 

anged over to join the barrel. The seam joining of the 
firebox shell and boiler barrel is to be single rivetted. The 
expansion brackets are to be rivetted to the sides of the 
firebox shell. 

Rivets.—The boilers are to be rivetted with rivets ? in. 
in diameter, except those through the foundation ring, 


which are to be in. in diameter well snapped ; the holes 
in the plates are to be slightly countersunk under the 
rivet heads, and so punched that when the plates are in 
the proper position for rivetting, the smaller dimensions 
of the holes shall be together at the centre of the joint. 
All holes in the various plates and angle-irons must be 
perfectly fair with one another, and must not be drifted 
in any case ; should any of the holes not be perfectly fair 
they must be rimered out until ma 4 become so, and every 
hole must be completely filled by the rivet. The holes in 
the le-irons must 4s marked from the plates and 
drilled (not punched), the pitch of rivets and lap of joints 
being in all cases as shown on drawing. Great care must 
be taken that the plates are brought well together before 
any rivets are put in. The edges of all plates are to be 
planed before being put ther. Any caulking which 
may be required must be done with a broad-faced tool, 
= being taken that the plates are not injured by so 
oing. 

Inside Firebox. —The inside firebox is to be of copper, 
5 ft. 22 in. long inside at the top, and 5 ft. 4? in. long at 
the bottom ; the height inside at the middle of the box is 
to be 5 ft. 94 in., the width inside at the top 3 ft. 64 in., 
and at the bottom 3 ft. 3} in. The tubeplate is to be gin. 
thick where the tubes and barrel stays pass through it ; 
the remaining portion is to be reduced by hammering to 
§ in. thick, and is to be flanged back to join the covering 
plate. The back-plate, which must be } in. thick, is to be 
flanged forward. The sides and top are to be in one 
plate and }in. thick, the joints are to have 2} in. lap 
when finished and to be single-rivetted with #in. iron 
rivets. All the joints in the copper firebox are to be hand 
rivetted. Where rivets are applied the instructions as re- 

s the boiler rivetting are to be carried out. Two 
usible plugs are to be fixed in the crown of the firebox. 

Firehole Doors.—The ring for the firedoor is to be of the 
best Yorkshire iron, and is to be circular and of the dimen- 
sions shown on drawing. The ringis to be rivetted to the 
firebox by { in. rivets, and is to project § in. beyond the 
edges of the plates which must be well caulked. The fire- 
door is to be of wrought iron, formed in two halves, and 
made to slide as shown on drawing. A wrought-iron de- 
flecting plate is to be fixed in the firehole door. Alsoa 
brick arch in the firebox as shown. 

or a —The outside and inside fireboxes are to be stayed 
together on all sides with copper stays lin. in diameter, 
and 14 threads per inch, screwed steam-tight into both 
copper and iron plates, and afterwards rivetted over, the 
thread being turned off the portion of the stay between 
the plates. Great care must be taken in cutting off the 
ends of the stays so as not to injure the threads. The 
pitch of the copper stays is not to exceed4in. Great 
care must be taken that the holes in the outside and inside 
boxes are enaetly apposite one another, The barrel stays 
are to be rivet to the boiler with jin. rivets, and 
secured in the tubeplate as shown on drawing. The inner 
copper firebox is to have eight roof stay bars of cast steel 
of the section shown, and secured to it by bolts which are 
tapped into the stays only as shown on drawing. The 
stays are to bear on the back and front plates, and are to 
be slung where shown to the outer shell. The back plate of 
the firebox casing and the smokebox tubeplate are to be 
stayed together with thirteen longitudinal stays 1k in, in 
diameter where they pass through the plates, and 1} in. 
in diameter for the remainder of their length; these stays 
are to have a head bedding on a copper washer and 
screwed into the meter ah rie at the other end they are 
to be secured by a nut bedding on a copper washer on each 
side of the plate. 

Tubes.—The boiler is to contain 218 lap-welded tubes 
manufactured of steel. The weld is to be perfectly sound 
and well finished, the ends are to be clean and square, 
and the surface is to be free from defects. The tubes are 
to be No. 11 B.W.G., 12in. outside diameter, expanded 
at the smokebox end to 1{ in. outside diameter for a length 
of 3in., and contracted to 1§ in. outside diameter at the 
firebox end. The tubes are to be expanded by a Dudgeon’s 
tube expander, and beaded over at the firebox end by 
a proper tube header, and at the smokebox end the tubes 
are to stand through plate Zin. The maker of the tubes 
to be approved by the locomotive superintendent. 

Dome.—The steam dome is to be made as shown on 


A|drawing. The dome is to be 2ft. inside diameter, and 


2ft.2in. high inside, and ,% in. thick. The dome is to 
be made in one plate with the seam welded up. A 
strengthening plate 4 in. thick is to be rivetted to the inside 
of the boiler under the dome as shown on drawing. The 
hole for the dome is to be 19} in. in diameter. A soft 
steel manhole seating is to be single rivetted to the centre 
of the firebox top, and fitted with a cast-iron cover-plate 
formed in one with the safety valve columns, The cover- 
plate and manhole seating are to be accurately faced so 
that a perfect steam-tight joint can be made. 

Regu .—In the inside of the dome is to be placed a 
cast-iron lator in two parts, with flanged joint, to 
have two valves, one of brass and the other of cast iron, 
and to be worked from the back of the firebox. The 
steam pipe leading from the regulator to the smokebox is 
to be of copper, No. 7 B.W.G., 4 in., inside diameter. 
and is to have a brass flange brazed on where it fits into 
the tubeplate ; the other end of the pipe to have a brass 
collar brazed on, and is to be secured to the stand regu- 
lator pipe as shown. 

Water Space.—The water space between the firebox and 
shell is to be 24 in. wide at the foundation ring, and is 
be enlarged upwards to the dimensions shown on draw- 

ing. 

Foundation Ring.—The foundation ring is to be York- 
shire iron, 2} in. wide by 24 in. deep, and rivetted to the 
inside and outside fireboxes with 7 in. rivets, snap-headed 
2 in. pitch, the side being of the section shown on draw- 





ing. 
Ash-Pan.—The ash-pan is to be placed below the fire. 


box casing, with movabie doors and perforated dampers 
at the back and front, so arranged as to be worked from 
the back of the firebox. The handles for working the 
doors are to be placed at a convenient height on the 
foot-plate. The sides are to be of jin. plates, and the 
bottom of gin. plates, of good Staffordshire iron; angle- 
irons 24 in. by oh in. by @ in. thick are to be rivetted to the 
sides and bottom with § in. rivets. The ash-pan is to be 
of the form shown on drawing, and and is to be secured 
to the lugs forged on the foundation ring as shown. 

Firebars and Carriers.—The firebars are to be of cast 
iron, of the form and dimensions shown, and the carriers 
of wrought iron, secured to the foundation ring in the 
manner shown on drawing. 

Smokebox.—The smokebox is to be of the form and 
dimensions shown on drawing. The sides and crown are 
to be i in. thick, rivetted to the flange of the smokebox 
tubeplate. The front plate is to be in one, and jin. 
thick. An angle-iron of in. by 24 in. by 4 in. thick is to 
be rivetted to the front and side plates. A hole for the 
door is to be cut in the front plate 3 ft. 10 in. in diameter. 
The door is to be of best Staffordshire iron in. thick, 
protected on the inside with a shield, placed 14 in. from 
door, and is to on to a wrought-iron ring which is to 
be rivetted to the outside of the front plate. Great care 
must be taken that the door and the wrought-iron ring 
are properly faced, so that when the door is closed a _ 
fectly air-tight joint is made. The crossbar is to be made to 
lift out of malleable cast-iron sockets, which are to be 
rivetted to the inside of the sides of the smokebox. Two 
handles and a gripping screw are to be provided, also a 
handle for opening the door. All the plates are to be 
clean and smooth and well ground over. All rivets are 
to be § in. in diameter, 24 in. pitch, and are to be counter- 
sunk and filed off flush. The outside handles are to be 
finished bright. All lamp iron brackets are to be fixed 
as shown. 

Chimney.—The barrel of the chimney is to be of good 
smooth best best Staffordshire iron, din. thick, to have a 
butt joint, and is to be rivetted together with countersunk 
rivets down the back, having a hoop of half-round iron at 
the top; the bottom is to be of best Yorkshire iron § in. 
thick, perfectly free from hammer marks, and accurately 
fitted to the smokebox. The height of the top of the 
chimney from rails is to be 13 ft. 2? in. 

Frames.—The frames are to be of the form and dimen- 
sions shown on drawing, each frame being rolled in one 
pee (or if welded, the joint is to be not less than 2 ft. 

in. behind the centre of the driving axle). The frame 
plates are to be fon over the entire surface, both inside 
and outside, and finished 14 in. thick. The plates are to 
be of good tough fibrous Yorkshire iron of frame plate 
quality of are make, and to bear the brand of the 
maker in a legible manner. All the plates are to be per- 
fectly level and straight throughout, and marked from 
one template. All holes are to be drilled and rimered 
out to the exact sizes given, and each bolt and rivet must 
be turned to gauge, and fitted into its place a good driv- 
ing fit. When the frames and cylinders, &c., are bolted 
together, and before the boiler, wheels, and axles are put 
in their places, the accuracy of all work must be tested by 
diagonal, transverse, and longitudinal measurement. 
The frames are to be placed at a distance of 3 ft. 114 in. 
apart, and are to be stayed at the leading end, in front of 
the driving wheels, and in front of the firebox by flanged 
plates as shown, also at trailing end with a cast-steel 
transverse stay, and a cast-iron foot-plate. The flanged 
stay plates are to be planed to the exact length required, 
eo | are to be double-rivetted to the frames, the rivets 
being placed zig-zag. At the leading end a wrought-iron 
plate 12in. thick is to be rivetted to the bottom of the 
cross flan plates with rivets Z in. in diameter, placed 
zig-zag; this plate must be perfectly square with the 
frames, and be planed on the top surface where it takes 
the cast-iron bogie-pin, and also on the bottom surface 
where it beds on to the cast-iron cross-slide of the ie. 
The cast-iron bogie-pin is to be accurately turned, and ‘is 
to be firmly secured to the bottom plate with six bolts 
14 in. in diameter countersunk heads, turned, and fitted 
into their places a good driving fit. 

The driving wheels are to be placed 1 ft. 5in. in front of 
the firebox. The driving and trailing axle-box guides 
with their wedges are to be of Vickers, Sons, and Co.’s cast 
steel, the top and sides are to be in one piece, to be free 
from honey-comb and all other defects, the flanges are to 
be planed all over and fitted to template. They are to 
be fastened to the frame with bolts 1 in. in diameter, 
turned and driven tight in the holes. The horn stays are 
each to consist of two bolts, 1#in. in diameter, with a cast- 
iron distance piece accurately fitted between the horns. 
The frames must be finished with a good smooth surface 
and the horn-plates must be free from cross winding and 
square with the engine in all directions, 


(To be continued.) 





THE TELEPHONE IN AUSTRALIA.—The Government of 
New South Wales has for some time past utilised the tele- 
phone as a means of communication between outlying dis- 
tricts, where telegraphic business is not sufficient to engage 
the whole attention of an operator. The innovation has 
worked so well that at the present time there are no less 
than forty telephone stations in New South Wales. In 
only two instances, however, has the postal department of 
Victoria employed the telephone in this manner, and 
even in these cases, it has only been with the object of 
—— communication to be maintained with the 

ighthouse keepers at Point Lonsdale and Cape Nelson. 
The example of New South Wales, however, is likely to 
be followed in the future, as several deputations have 
been promised telephonic communication with stations 





which cannot now be reached by telegrams. 
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RECORD. 
ComPiItep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


The number of views given in the ification Drawings is stated 
wranae woe The 3 none are mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 
Copies of Specifications may be obtained at 88, Cursitor-street, 
meery-Lane, E.C., either personally, or by letter, enclosing 
amount ot oe and postage, add to H. BR LACK, Esq. 
The date of the advertisement of the a spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
any paren may tony SEE een ae eee the date of 
the advertisement of the acceptance of a com specification, 
ce the Patent Ofice of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


LIFTS. 


6939. 8. Newton and T. Newton, Manchester, Im- 
provements in Lifts or Hoists. (8d. 8 Figs.) May 24, 
1886.— Inventors claim ‘‘ the use of a screw or screws working a 
movable frame or block containing one or more sheaves or pulleys 
for the purpose of raising and lowering the cage of lifts or hoists, 
and also separate weights.” The rope for lifting the cage b is 
= over the carrier pulley j and over the several pulleys of the 

ed tackle hk, and the movable block ¢, and is finally attached to 












































the fixed bracket c. Screws d, d, driven by bevel gearing from 
the ordinary shaft for driving hoists, work into the block e, which 
is kept steady by guides g. en the screws are put in motion, 
they work the block e to and fro, thus raising or lowering the lift 
according to the direction of their rotati A ding to this 
invention no brake is required, and a short screw gives a long lift. 
(Sealed May 27, 1887). 
12,746. P.G. Backman, Paris. A New or 

Lift. [lld. 4 Figs.) October 6, 1886.—This invention is based 
— the forced ascending movement of a nut around the screw, 
when the nut is turned round, and the screw is kept stationary. 
The improved lift consists essentially of a truck frame provided 
with rollers travelling on a spiral ti , and a cage is mounted on 
the truck frame in such a manner that it partakes‘in its ascend- 
ing — without partaking in its rotation. (Sealed July 
22, 1887). 





14,992. H. C. Walker and R. Carey, London. Im- 

rovements in Hydraulic Lifts. (8d. 3 Figs.) Novem- 

x 18, 1886.—This invention relates to direct-acting hydraulic 
lifts of the single-acting class, in which the pressure water acts on 
the upstroke, the return stroke being effected by gravity, The 
improvements consist chiefly in balancing or rendering more 
uniform the net pressure on the piston by keeping the rpper por- 
tion of the cylinder full of water from the exhaust out of the lower 
portion of the cylinder. (Sealed May 27, 1887). 


2035. W.H. Noble, Halifax, Yorks. Improvements 
in Ap atus for Preventing Accidents in Hoists. 
(8d. 6 Figs.) February 9, 1887.— The hoist well is kept closed by 
horizontal sliding doors. The cage is provided with inclines at 
top and bottom so a that as the cage ascends and descends 
it automatically pushes back the doors, and after it has passed, 
weights or springs pull the doors toalmost noiselessly. (Accepted 
June 8, 1887). 


3110. H. H. Lake, London, (lM. Rossbach, Erfurt, 
Germany.) Improvements relating to hewig | pase 
ratus for the Cages of Hoists, Lifts, and the 
(6d. 4 Figs.) February 28, 1887.—According to this invention 
the cage is formed in two parts a, b, which can be displaced rela- 
tively to each other. The portion a of the bottom adapted to 
carry the load is suspended from rods J which carry the cross- 


Fig.1 Fig 2 








bar g provided with the eye-bolt h, and the guide frame b having 
the esoand the wing-shaped catches d,d. When the 

is unbroken the two parts of the cage are in the position shown in 
Fig. 1. Here the guide frame } with plates se’ as guides 
for the rods 1, bears upon the platform a, and pates in its 
motions. The pivotted catches d,d on the on of the 
guide frame are also drawn up 7 the chains n, so their teeth 
are removed from the cage guides m. If the rope breaks, the 





Owing to this b: action of these levers the frame 0 by reason 
of its comparatively light weight is retarded. The platform a 
then moves relatively to the frame }, so that the chains n become 
slack. At thesame time the part e of the load a 
with its wedge-shaped surfaces between the catches d, forces 
these to the outside, so that they en with the guides m, m, or 
bear against the shaft timbering, the entire weight — thus 
caught. The engagement takes in the same manner in case 
of breakage of the rods / carrying the load. (Sealed June 3, 1887). 


PUMPS. 


a. A" £ Clark, London, (L. tr ox) = 
prov p or Engine. Figs. y 
20, 1886,—The cylindrical extension a is furnished with suc- 
tion and delivery pipes é, f, and is formed with a chamber d in 
which the piston } is fitted 

pressed inwards against the cylindrical lear | boss g by a spiral 
spring c behind it. The boss g is also furnished at diametrically 
opposite points with two similar pistons }!, b*, which are forced 





outwards by springs c!, c2 against the periphery of the cylindrical 
casing. The boss g rotating around the shaft y carries with it the 
two pistons b!, b2, thereby producing a suction in the pipe é, and 
at the same time oe the liquid through the delivery pipe. 
The piston b forms a movable abutment and permits of the pas- 
sage of the pistons b!, b2, the pistons on ting one ther re- 
tracting in opposite directions, which movement is produced by 
the bevelled form of the outer faces of the pistons. Peealed July 
7). 





$965. S. Mellor, London. An Improved Construc- 
a Exha' nrarng Cnt pany (8d. orig Pr 3, 
or us ~ 8. 
1886.—Above each of the elongated pistons a, a, which rotate in 
barrels b, b, are drop pawls c whose free end has a depending 
loose-fitting knuckle plate @ which adjusts itself to the curvature 
of the elongated pistons a, and being always in contact preserves 


ed | the separation of the two portions of the barrel casing b, b, Daf 


the “proper passage of the liquid. The knuckle plates d, d 
sweep solid matter, such as hops, grain, and other material, from 
the surface of the elongated pistons a, and thus prevent the pump 

















from becoming choked. The two drop pawls c, care mounted on 
the same axle-pin /, and their journ Ini are so that 
gated. pieion ie.sesh thas’ can end poosoen. 1 pon a 2 poctels 6 
ga n is su end presses upon an a 
volume of or and pushes it around within the semicircular 
1 b, and by the time the said end is retiring from action, the 
other end comes round and — upon the quantity of liquid 
which has become pocke in the receiving part. The other 
iston acts in like manner, but takes its motion fear ge oe 
Phat the two pistons keep up a constant flow of liquid. ( 
July 8, 1887). 
2150. J. Y. Johnson, London, (2. Bee, Paris.) Im- 
Roe in Eupoenees. (6d. 2 Sie ‘ebruary 11, 1887.— 
is injector is provided with a first cone or nozzle a to which 








exhaust steam, or live steam, if such be employed, is supplied by 
a pipe k, and in passing out of this nozzle draws in water froma 


to slide. This piston is constantly | Im 





nozzle c is then acted on by a second jet of steam issuing 
from a pipe d which forces the m intoa third cone or nozzle 
e, whence it issues, forcing a second sheet of water supply through 
=e Soe a fourth cone or nozzleg. The area oh the pas- 
sage f is adjusted by means of a cock. The second supply of 
serves condensation in the stream of 
uid issuing from the converging cones ¢ and g in order to facili- 
e through the diverging receiving nozzle A. 
An mers eee Kinin B is Ped ~ pee Preteen 
cone g, an verging cone e passage supplying 
the water form continuations of a pipe comsmunieating’ vit a 
supply pipe A which may be divided by a x 
into two parts so as to divide and direct the water to the passages 
band f. (Sealed May 17, 1887). 


7260. A.J. Boult, London, (C. Enke, Leipsic, ey 
provements in Air 6d. 10 Figs. 


{ 

18, 1887.—The outer casing A is divided into. two communi- 

compartments, the upper one of which is larger than the 
lower one, Within the wu compartment is arranged concen- 
trically a narrow disc E having four wings D, D', DS, The 
covers of the casing A have cylinders G, G! attached to them which 
reach so far into the casing as to leave just sufficient room for the 
disc E to revolve between them. Within the lower compartment 











is similarly fitted a drum F having three longitudinal channels 
¢, d, é, 80 arranged that when one of the channels of the drum F 
stands opposite the concavities of the cylinders G, G!, the latter 
entirely cover the channel and even overlap it, thereby continually 
cutting the inlet and outlet passages from each other. During 
the working of the apparatus the wings Dof the disc E enter into 
da through the channels of the drum F. (Accepted June 22 


CASTING AND MOULDING. 


16,286. J. Craven and W. Chapman. Leeds, Yorks. 
Improvements in Foundry Ladles for Pouring Molten 
Me (6d. 5 .) December 13, 1886.—This invention con- 
e ladies used in carrying molten metal from 
the furnace to the mould, that, in pouring the metal out, the 
scoria which floats on the top shall not run into the mould along 
with the metal, but shall be kept in the ladle to the last. For 





this purpose a hole is made in the side of the ladle near the bottom, 
and a kind of spout is attached outside the ladle, communi- 
eating with this hole at one end and rising to about the top of the 
ladle at the other end. So that in pouring the metal out through 
the spout, the scoria floating on the top of the molten metal will 
be the last to arrive at the spout. (Sealed July 8, 1887). 

4839, G, Guntz, Wilkes Barre, Pennsylvania, U.5.A., 
Improvements Sand-Moulding Machines. (8d. 10 
Figs.) March 81, 1887.—A pattern A (suitable for making a car wheel) 

placed in each of a series of equidistant holes arranged radially 
about the axis of a horizontal revolving table b, which is supported 





by the pivot c secured to the foundation. B* are moul boxes 
on the surface of the table around the holes. A sand reser- 

voir G@? . 2) is suspended over the table, so that its lower end 
rr the moulding-boxes. 8, 8! are levers for open- 

ing closing the valves in . Each moulding-box 
with the pattern resting op arms j' is brought under the reservoir, 
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and receives a charge of loose sand, which fills the 
between the top of the pattern and the of the eaitiogien, 
The table is then revolved until the -box filled with loose 
gand is brought centrally under theanvil g. A is 
vided fehove the anvil g, and a 
wit. The ram j" raises the pattern A, and 
begins to rise, the sand rises with it until 
anvil. movement 


that the sand is evenly over 
ofthe pattern. The pro of sand 
arc afterwards cut away ray knife z (Fig. 2 
is provided for removing loose sand from 

table around the holes for containing the patterns, before the 
ise? moulding boxes are placed in position. (Sealed July 8, 


MANUFACTURE OF WIRE. 


8976. A. S. Bolton and T. Bolton, Cheadle, 

Im tus for Drawing Wire. (8d. 8 Figs.) 
July 9, 1886.—The improvements consist in giving an adjustable 
differential speed to the drawing blocks of draw benches by 
making the blocks conical and providing their axles with driving 
pulleys of different diameters, for the purpose of mages the 
draught of the wire after leaving each successive die, in order to 
compensate for the increased length of the wire after each succes- 
sive drawing. (Accepted June 8, 1887). 


8977. A.8. Bolton and T. Bolton, Cheadle, Staffs. 
An Im; Mode of Drawing Wire. [8d. 2 Figs.) 
July 9, 1886.—This invention relates to a novel method of draw- 
ing wire through several stages at one operation, and has for its 
object to dispense with the use of complicated mechanism for 
adjusting the speed of travel of the wire in its progress through 
the set of dies. Inventors propose now to give to all the drawing 
blocks or eve a surface greater than the maximum rate 
of travel intended to be imparted to the wire, and to rely on the 
friction of contact between the blocks or pulleys and the lapped 
wire to effect the requisite draught, so that whatever elongation 
of the wire takes place in passing through the dies, the travel of 
the wire between each die adjusts itself in proportion to the 
amount of elongation and the speed at which it is coiled on to the 
finishing or take-up block. (Accepted June 8, 1887). 


Rhy D. H, Haggie and G. A. e, Sunder- 
Durham. improvements in the jufacture 
of W: (6d. 4 Figs.) August 12, 1886.—Inventors 
claim: The construction or manufacture and use of wire rope 
having its strands or some of them bound or wound, or incased 
with wire or metal spring of substantially round cross-section to 
protect thesame. (Accepted June 4, 1887). 


10,633. J. Schmidt, Hagen, Germany. Toothed 
Rolled Fencing Wire. (6d. 15 Figs.) August 19, 1886.— 
Inventor claims: Toothed wire made by rolling or indenting the 
eo in the side ribs of suitable shaped wire. (Accepted June 8, 


2701. G. W. Westgarth, Gateshead-on-Tyne, Dur- 
ham. Improvements in the Construction of Round 
and Sectional Wire Stranded Ro (6d.] February 22, 
1887.—The improvements consist in regulating the length of the 
strands so as to allow for the uptake in laying up the strands into 
the rope, and of making the length of the lay of the strands such as 
tomake a rope in which any individual wire will always appear 
on one side of the rope only, or will always appear on two sides 
(directly opposite each other) of the rope, or will always appear 
round the entire circumference of the rope for one or more turns 
before locking itself in the rope, (Accepted June 1, 1887). 


MAKING SCREWS. 


T. B. Smith, West Bromwich, Staffs. An Im- 
roved Screw-Cutting Machine. (Sd. 9 Figs.) April 24, 
886.—Three, four, or more moving cutters are brought to bear 
simultaneously upon the screw blank for the purpose of cutting 
the thread in such a manner that each cutter acts asa support to 
an opposite one, (Sealed June 28, 1887). 


72. 


58 W. P. Thompson, London, (C. EF. D. Winssinger, 
Brussels.) Improvements in : for Forming ing 
2. 


the Thread of Screws, Bolts, aud 
7) April 80, 1886.—This machine effects automa » by 
cold rolling, the threading of metal screws or any metal cylindrical 
blanks whatever. It produces threads of any profile, “gimlet 
ints,” &c. The last-named sorews should be previously pointed 
—— or milling. The improved machine comprises a pair 
of straight screw-plates, one of which is fixed, while the other re- 
ceives reciprocatory rectilinear motion of a length double that of 
the fixed screw-plate. Each blank is drawn along and rolled be- 
tween these two screw-plates provided with inclined grooves, the 
counterparts of which are formed in the metal of the blank to be 
screwed, The blanks are fed in at one end of the fixed screw- 
plate and fall out at the other end, The movable screw-plate re- 
ceives its reciprocating motion from a rod actuated by a crank. 
(Sealed July 8, 1887). 


11,154. W, P. Ward, London. (C. Furbish, New York, 
U.S.A.) Improvements in the Manufacture of Screws 
or ‘te. (8d. 8 Figs.) September 1, 1886.—Inventor claims: 
The method of producing a screw or bolt which is adapted to 
receive both a right-handed and a left-handed nut, consisting in 
forming a threaded bolt of elliptical cross-section, and in cham- 
— portions of the thread by means of dies. (Accepted July 2, 

th 


20980. 4 stats one J. Humphreys, Lamiee. = 
im or us for e 
anufacture of Screws. ote. 4 Fol October 9, 1886.— 
This invention relates to further improvements upon an invention 
for the manufacture of screws by rolling besween flat dies, de- 
scribed in Letters Patent No. 12,804 of 1886 granted to applicants. 
A ding to the p t invention, the gronveg in the travelling 
die are cut in the direction of its motion anc nearly parallel with 
it, — only to the extent necessary to zive the pitch of the 
screw required. The grooves in the fixed die are cut in the same 
manner as in the travelling die, except that the inclination is re- 
versed. (Sealed July 22, 1887). 


Im- 





DRIVING PILES. 
$987, T. Whitaker, Horsforth, Yorks, Improve- 
.) Au- 
aE 4 


m, the cylinder acts as the hammer to 
The cylinder A is constructed with ports a a’ 


ents in Machines, (8d. 4 
gust 4, 1886.—In this ee pile driver, which is dou! 
and automatic in its act 

drive the pile. 
leading to both ends, so that as the rotary valve is moved, steam 
is admitted first to one end to withdraw the cylinder from the pile, 


and then to the other end to drive the cylinder against the 
tie head. The n-rod B projects through the lower end of 

e cylinder A, and is held in contact with the pile by means of a 
bracket D and rod D! fixed to a projection C! to the side 
of the pile C. The piston B! thus remains stationary relatively 
to the pile, whilst the cylinder A moves up and down. The 


pattern | only as 
to the length 


bottom end of the cylinder is closed by a piece E similar toa 

piston, anda gland, through which the piston rod B passes, Re- 

cesses A3, A4, formed in the cylinder bottom, serve to intercept 

and earry offleakage from:the cylinder. A lever H4 (Fig. 2) is 

attached to the spindle of the rotary steam valve H, and rises and 
a eeaien anepe inane jection of point, which m 

& Fo} a ion ¢? or any » wi oves 

the ie moves The length of the H5 is so adjusted 

of the stroke required that as cylinder nears the 


4. 
4” 









































of its stroke, the 


top zope becomes taut, and draws down the lever 
H¢4, thus turning the 


ve and admitting steam to the bottom port 
a', The inner end of the lever is provided with a counterweight h'. 
When the cylinder head strikes the pile, the impact is such as to 
cause the counterweight to drop, and so open the valve to admit 
steam to the top port a. The steam supply pipe I'is made tele- 
scopic to allow for the longitudinal movement of thecylinder. h*is 
the exhaust. Fig. 3 is a plan of the underside of the apparatus, 
(Accepted June 1, 1887). 
17,167. H, Figee and J. Figee, Haarlem, Holland. 
ements in Apparatus for Driving Piles. (6d. 
1 .) September 28, 1886,—The piles are driven in by the 
impact of a single-acting movable steam cylinder. The piston-rod 
is fixed at its upper end, and is hollow, and serves as a passage for 
the steam, thus avoiding all movement of the steam pipe when at 
work, (Accepted July 9, 1887). 


ROLLING. 

9330. F. Hilton, Middlesbrough-on-Tees, Yorks. 
Sapeoremente ¥ , ie eee or Means s oe 
or gh! Rolling Mills. fe 8. 
July 17, 1886.—Inventor claims ; The method of heating or warm- 
rolls to a proper working temperature and maintaining them 
at such a temperature in a regular and uniform manner by the 
aie. of jets caused to-play upon the whole length of 

e barrel portions of the rolls. (Accepted June 4, 1887). 


5875. J.B. Bradshaw, Sheffield. Im 
the Manufacture of sipaen rae Steel 
Rails, or Ends, [4d.] April 22, 1887.—The improee- 
ments consist in the combined processes of first planing a groove 
longitudinally in the web of the rails, by means of which groove 
the line of fracture is directed ; effecting the fracture by means 
of an ordinary screw or power press, and then heating and rolling 
the pieces so fractured into hoops at one heat. (Accepted June 


8, 1887). 
MISCELLANEOUS. 


9930. W. Laurenburg a/Lahn, Germany. 
Improvements in Crushing Mashines. (8d. 2 Figs.) | dischi 
August 3, 1886.—The improvements consist mainly in the unr 

ro 


ment of a swinging sector-shaped body k which is made to 

and fro on the 8! of a or ara crushing surface k'. The 
sector is suspended at o' by rods 2 which are pivotted at o to the 
frame of the machine. @ rolling motion of the sector k& is 
caused by moving the centre of the sector to and fro by means 





of an eccentric rod which derives its movement from the shaft 
a', The sector bears against one side of a boss m on the eccentric 
= es creas steering. r bears egtiens ibe Stine cite. 

3 spring 7 takes up counterpressure sector, and 
yields whenever the resistance offered by 
crushed is too t. The tension of this spring can be regulated 
. my A yo uired by means of the adjustable wedge i. (Sealed 

ay 27, ‘ 


10,656. W. Bell, Sheffield. Improvements in the 
Manufacture of © and Shovel Blades. (8d. 10 
Figs] August 20, 1886. —Inventors claim ; An improved tool for 
cu 





ng out of sheet metal the straps and plates of square and 
round-nosed shovels, the spid tool consisting of two parts fitting 





of shears, 


and working into each other after the manner of a 
beii attach said punch 


ed toa punch, and by the stroke of 
cutting the metal. (Accepted June 15, 1887). 


12,101, G. Fletcher, Litchurch, Derby. An Im- 
for and 


4 
the Ends 8 .] Se ber 23, 1886.--The 
a Eh A: te ae to be fitted into the 
drilling machine dle. 
been introduced into the end of the tube pa 
handwheel C, spindle A, and expander K, willall revolve together, 





and the attendant by placing his hand be the handwheel C, so 
as to stop its rotation, will cause the d D to be lowered, and 
the rollers J of the expander K to be forced outwards so as to 
expand the tube to the desired extent. Simultaneously with the 
expanding operation, the tube can be trimmed, rounded, or 
headed by means of the cutter or trimming tool H, or else these 
operations can be performed separately. (Sealed June 3, 1887). 


. Cw 
or pping Scoop. 2 Figs.) 
February 22, 1887.—The scoop A revolves, when tipped, on trun- 
nions B!, In order to be? the scoop it is lowered until it rests on 
the ground, when by still further Mirth ie ed lifting chain G, 
the arms D, D1, with the crossbar C! and h F' attached, bein, 
inclined out of the vertical towards the mouth of the scoop A, fa! 
by their own gravity, moving thro an arc of a circle with the 
trunnions B, B' as centre. The h F' is not, however, free to 
move through the same angle as the arms D, D', as it is restrained 





at the point F2 by a chain to describe an arc of a circle with 
the pin K as centre. These movements are performed simulta- 
neously till the arms D, D! and hook F! have reached the posi! 
indicated by dotted lines in Fig. 1, During these movements the 
hook F! has been withdrawn by the m of the back chain 
from the centre link of th E, which latter is thereby allowed 
to fall. To raise the scoop which is now only peat by the 
trunnions B, B! and the K, it is tipped up and the contents 

arged. The scoop is then ipwerel. charged, and after plac- 
ing the front chain E on the hook F’ the scoop isagain ready to be 
raed. (Sealed June 28, 1887). 


4428. J, A. Brinell, Fagersta, Sweden. Improve- 
ments relating to the Manufacture of Metal Pipes 
or Tubes. (6d. 6 Figs.) March 24, 1887.—Inventor claims the 
manufacture of tubular ingots of iron, or other metal by 
filling chills or moulds with molten metal, allowing the metal in 

roximity to the walls of the mould to set, and then drawing off 
the central fluid portion of the casting before it has set. (Sealed 
July 1, 1887). 


5752. §S. Taylor, Seascale, Cumberland. Improve- 
ments in Saws. (6d. 3 Figs.) April 20, 1887.—Instead of 
having the handle idly fixed to the saw blade as heretofore, 
the saw handle according to this invention is formed in two parts 

joint so that the handle can = 
tS) 
enabling the saw to be used conveniently in positions where the 
space for the hand is limited, as forinstance, close to a skirting, or 
in the case of a plug driven into a wall and which it is required to 
cut off flush with the wall. (Accepted June 11, 1887). 


UNITED STATES PATENTS AND PATENT PRA E. 
Descrij A with ienenes of Baca Rin ag ie the 
United of America from 1847 > the present time, and 


ee Oe ot ee ee ee United States, may be 
ps set Or eh the offices of ENGINEERING, 35 and 36, Bedford: 


of the Re 
the material to be.| street, 





ExRatum.—In a recent article on ‘‘ Palmer’s Shipbuild- 
ing and Iron Company (see page 128 ante), we referred to 
a dovetailing machine, as having been made. by Messrs. 
Huntry and Co. name "path Le in error for 
Messrs. Hunting and Oo., of the Bath Lane Works, New: 


le-on-Tyne, 
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QUADRUPLE PUMP AT THE MANCHESTER EXHIBITION. 


CONSTRUCTED BY MESSRS. GOODBRAND AND CO., MANCHESTER. 
(For Description, see Page 195.) 





—————————————— 


SUBMARINE MINING. 


By Lieut.-Colonel Bucxnu11, R.E. (Ret.) 
Theoretical and a Formule for Submarine 
feplosions. 


(Continued from page 166.) 

Ir is of course important that correct views should 
he held concerning the manner in which submarine 
explosions act, in order that the formuls applied for 
determining the various effects produced by different 
explosives and charges at different distances and 
under different conditions, may be approximately 
determined. 

An examination of experiments will often be 
sufficient to guide practice without any formule ; 
but as new explosives come on the field, and fresh 
conditions become involved, a correct formula 
becomes more than ever necessary if the mines are 
to be arranged and c in a good and econo- 
mical manner. Evidently the initial pressure must 
vary as the quantity of gas suddenly generated at 
a high temperature. 

It would be extremely difficult to estimate the 


quantity of permanent gas suddenly produced and | explosion of a torpedo yaries inversely as the dis- 








the temperature of explosion, and still more diffi- 
cult to introduce a function for increased effect 
under water due to the greater or less sudden 
action of any given explosive as compared to 
another explosive ; but experiments have given 
some fairly accurate data on the relative intensity 
of action under water of different explosives, and in 
all probability this intensity of action includes in 
the most practical form both the gas generated and 
its temperature, as well as the relative efficiency of 
the velocity of detonation, and perhaps other 
important but complicated matters which surround 
the subject of subaqueous explosives. 

Assuming that the maximum pressure produced 
by an explosion varies directly as the intensity of 
action of the explosive as compared with other ex- 
plosives in experiments made with small charges 
acting under water at.small distances, it is evident 
that it also varies as the quantity of explosive used 
in a charge, or as C x I. ; 

Adopting the ruling idea set forth in Major 
English’s memorandum already quoted, viz., that 
between certain limits the pressure produced by the 


tance of the object, we arrive at the conclusion that 


CxiI 


the pressures vary approximately as x con- 


stant. 
C being the weight in pounds of e 
I sf vadskive intensity of 
dynamite No. 1 being the unit. 
D being the distance in feet from the centre of the 
charge to an unscreened crusher gauge. 
The pressure per square inch as recorded in 
gauges being known for various distances, and 
charges of explosives on examination proved that 


at moderate distances the equation P = te x con- 





losive in charge. 
on of the explosive : 


stant, was fairly well satisfied when constant=9. 

But this equation, based on theory, does not 

with practice at small distances. 

Close to the charge, say within 20 ft. , different con- 
ditions obtain, and it therefore becomes necessary to 
add to the above simple form of equation for pres- 
sure, a term which would satisfy approximately the 
greatly increased pressures recorded at the smaller 
distances. 

It appeared probable that this term must also 
vary directly as C xI, and that it should take the 


form D x constant. After much labour, the writer 


found that fairly accurate results are obtained in 
the horizontal plane when «=3, and the constant 
5 


The equation consequently becomes : 


p_9Cl , 251 
=5C = 


9CI 25 
= is = . e 
P= (+ fs) 


Applying this equation to some of the American 
experiments with dynamite charges, and to some 
of the English experiments with gun-cotton charges, 
it will be seen that it gives pressures agreeing more 
closely with the pressures recorded ow the crusher 
gauges than do the pressures computed by General 
Abbot’s formula. 


+ 


or 
(4) 





| 
'p Pound on Square Inch.| 




















Fae ho 
Calculated. 
c L D. g Bt ae ey Remarks. 
| 3 | nS a2 : 
ES | SB e&9 
L o1. | £3 | Be) BRE 
| oP | <* } 8 
Ib. | | ft. | 1 
1 | 100/ 1.62 | 8000 | 7,555 | 7853 |Dynamite. 
10 | 100 | 3.62 | 8600 / 11,482 | 7458 pl 
50 | 100 25.5 | 1840 | 2181 | 1885 > 
100 100 |70 |} 1141 842 1298 ” 
100 | 100 25.5 | 3088 | 3,461 | 3671 os 
} | f Crushers on a 
£00 | 100 80 1865 | 1,109 | 2960 ound mine. 
ore | (Blow deflected. 





The American experiments proved that the mean 
pressures in the vertical plane were greatest to- 
wards the zenith and least towards the nadir, also 
that these differences varied inversely (nearly) as 
the intensity of action of the explosive. The pres- 
sures computed by the equation 


CI 25 
=—— fl 
p=S (1+ or 


are for the horizontal plane. If the target be above 
or below this plane the pressures should be increased 
or decreased by the following percentages according 
to the explosive employed : 

For gun-cotton, dynamite No. 1, and other ex- 
plosives whose intensity of action is about 100, add 
or deduct 20 per cent. at the vertical, and propor- 
tionately smaller amounts for other angles smaller 
than 90 deg. from the horizontal plane. 

For ripe gelatine, whose intensity of action is 
about 142, add or deduct 12 per cent. at the vertical, 
and smaller amounts proportional to smaller angles. 
And so with other explosives as shown in the fol- 
lowing Table for I and e. For gunpowder the 
writer takes I = 25 and e = 35. 

The above assumes that the charges are sufii- 
ciently tamped or submerged, say by at least 
4 ft. per 100 Ib, of explosive in the charge. When 
submerged to a smaller extent the pressures, espe- 
cially for gunpowder charges, cannot be computed, 
so much of the force being expended in driving 
water uselessly into the air. For a similar reason 
the computed pressures form no indication of the 





results when a charge is placed close to a weak 
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vessel—in this case, however, it is most usefully 
employed. 

f, therefore, P be the pressure in pounds per 
square inch on a target in the vicinity of the sub- 
marine explosion of a charge containing C lb. of 
any explosive whose intensity of action under water 
is I. Then if the target and charge be in the same 
horizontal plane at distance D ft. apart, 


ay, Fy 25 
P="5"(1+ p:) vine Sites a 
and if the target be out of the horizontal plane, 
=9CI 25 B tN ii eicrabd® 
oe (8+) (226%) os 


8 being the angle between the line joining the 
centre of the charge and target and the horizontal 
plane, and e being the percentage for the particular 
explosive used, plus if target be above horizontal 
plane through charge, minusif below. The values 
taken for I and fore are : 








Description of. Explosive. | I. é. 
Blasting gelatine .. as as tel 142 12 
Forcite  ,, ae sits Sih a 14 
Gelatine dynamite No. 1.. $e vs 123 16 
Dynamite No.1 .. an - ‘a7 100 20 
QGun-cotton .. iN an od et 100 20 
Gunpowder .. -_ os = o 25 35 





Applying this equation (5) to the 50 Ib. gun-cotton 
experiments already quoted in Major English’s 
memorandum, and comparing the results with the 
pressures calculated by General Abbot’s formula, 
the following pressures are obtained, again pointing 
to equation (5), being more correct than equa- 
tion(2), 

P Pound per Square Inch. 








| | 

















| 
| 
‘ ks. 
ata BA Abbot's | weanatn mt 
| on | ormuila. 
Gauges. | | Proposed. 
b. | ltt | | 
a@=180 deg. B= +40 deg, |Gun-cotton. 
aa .. | 80 paens ming ‘a tee 8. English. experi- 
600) .. | 88 |14 734 { a=148 deg. (B= +83deg.| Buoyed bod 
| 6,509 13,494 Agee 
| | ’ | ’ I=100  consid- 
500 .. | 45 12,096 { @=150 deg. |B=+60deg-| ered a truer 
| | 5,210 | 11,460 value than 87 
500 .. | 60 | g,512{ @=130 deg. B= +440 deg.| for gun-cotton. 
| 8,344 | 8,294 
500, .. | 23 15,7924 @=90deg. B=Odeg. |The gauges in 
() 11,691 | 20,548 o—~ ae me 
| S$ a=90deg. |B= xed to sinkers 
se: hua oe ( 8,060" Me 5 on the ground. 
| ¥ Blow detiected. 
600, .. | 37 0,184 { a=90deg, 8 =0 deg. 
| 6,010 | 12,405 
500 .. | 44 7,8404 a=90deg. 8=0 deg. 
| 4,716 | 10,330 


| 





* Rejected as a bad result. 


An inspection of the analysis of the Oberon ex- 
periments and of the processes now calculated by 
the above formula, shows that a modern ironclad 
will receive a fatal injury if she be situated so that 
hes outer skin occupies the position where crusher 

uges should record a pressure P of about 12,000 Ib. 
of tons) on the square inch. 

t will consequently be instructive to calculate 
the charges of different explosives which are re- 
quired to produce this result at different distances. 


ow, 
_9CI 25 

P= (: + ps) 
in horizontal plane. Consequently 

o=PD(_D 

oT (pra ’ 

from which the following values for the charge in 
pounds are found for the different explosives at the 
distances given in the Table : 
| 25 | 5 | 














Distances in feet .. | 10 | 20 | 30 | 40 | 50 | 
: Charges in pounds when a 
Description of explosive. ' P=12,000, I= 
SS 8 ee a a hee SSS 

Ib. | To. | Mb. | Wb. | Ib. | Ib, | Ib. | 
Blasting gelatine .. --| 4.7 |23.5, 75 | 177) 274) 369) 465) 142 
Forcite * - --| 5&1 | 25 | 80 | 188) 293) 395) 496) 133 
Gelatine dynamite.. :.| 6.4 | 27 | 87 | 196 816] 427| 587) 193 
Dynamite and gun-cotton | 6.6 | 83 i107 251| 389) 525) 660) 100 
Gunpowder .. és -+| 26.4 jee ‘rea 1004/1556/2100/2640) 25 











These results are plotted on the first diagram, 
which is useful for finding quickly the charge of 
either of the named explosives required in order to 
give a fatal blow to a modern ironclad at any inter- 
mediate distance, 





A large number of experiments were made with 
dynamite at Willet’s Point, and it will be con- 
venient to compare graphically the dynamite curves 
for different pressures as calculated from General 
Abbot's formula for P, which was based upon these 





















































Diagram shewing lines of pressure 
= 12000 bs. on os proguced by 
various charges of different 
explosives when used as subma- 
900) -rine mines calculated From equa- 
-tions « Po o2 
C==7( pead 
99 (ata 
700 

© 

2 

q 

« 

w 

rv 

° 

3 

c 

q 

= 

3 

‘Ss 

2 

| d 
7) "i Ww ¥ 





_ 
Feet from centre of charge. 


experiments. The curves are shown on the second 
diagram, and they can be adapted to other explo- 
sives whose relative intensity of action is known, 
by using the simple proportion 
P;P!::1:3B, 

I for dynamite being 100 and I' the relative in- 
tensity of another explosive. 

Ina similar manner each curve can be adapted 
te another explosive. Thus to adapt the curve 


marked 12,000 to blasting gelatine we have 12,000 has 


:#::100:142. Hence e=17,040, or the 12,000Ib. 
curve for dynamite becomes the 17,000]b. curve 
for blasting gelatine, and similarly for the other 
curves on the diagram. 





Diagram showing lines of equal 
essure for submarine charges 
of Dynamite & of Blasting Gelatine 


450 
calculated From Ge Pyne Formula 
400 
Seta) 0-01 a ‘] 
350 
1200 
1250 




















. 
$ | ee 
by ° 

S & s/s 
8 Y ae o/| ¥ 
a 3 3 ry Pe 
é & & g/ ls 
‘s | g/ | 8 

4 
ny g a ay 
© 1200 is 
6 by oS & 
+ a % iS 
‘§ q q, 
3 | 
7) yy § 
2 os 
s K 8 -@ 
5 00 a as we 











H, a 
p= 1900 a pte 


centre of charge to Target. 


An examination of these curves will show that 
the charges of dynamite and of blasting gelatine 
required to give a pressure P=6000 at various dis- 
tances, are as follows, when P=6000 by Abbot’s 




















63648 Scale of Feet 


formula such pressure being considered by him as 
sufficient to fatally injure a man-of-war as strong 
asthe Hercules, 





(P=6000.) 
D ve ee a ee ft. 1 20 30 40 
Blasting gelatine .. i. Ib.} 4 17 67 | 160 | 3811 
Dynamite .. < os weit 82 | 127 | 821 | 587 




















When P=12,000 as calculated by the author’s 
formula, such pressure being considered by him as 
necessary to insure a fatal injury to a modern man- 
of-war, we have: 











(P=12,000.) 
pe SG) |e | |e 
Astin: ne .. le 1 | 
Dynami ie. a Be | 107 251 | 380 | §25 
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Taking into consideration erati the nature of an iron- 
clad’s Jun bossa, the charges for small distances 
derived from General Abbot’s formula appear to be 


incapable of producing the damage required. 


git? be continued.) 
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gneto and Dynamo-Electric Machines, with a Descrip- 

of Electric Accumulators. ‘Translated from the 

an of GLACER DE Crew, by F. Kroun. Second 
ition, with a Preface and an Additional Chapter on 

Latest Types of Machine, by W. B. Esson. Lon- 

: Whittaker and Co. 1887. 

'HE present edition of this useful technical hand- 
ok has been treated by the editor with great 
iscretion. In so rapidly progressive a science as 

that of electrical engineering, it is inevitable that 

a work, which at the time of its publication is a 

liable guide to the latest developments, must, in 
the course of a few years, assume rather the 
character of a historical record. The line of pro- 
gress in every branch of knowledge is, however, 
continuous, and it is only from the close study of 
its course in the past that we can, with confidence, 

redict its probable direction in the future. Mr. 
m has therefore done well in preserving the 
form of Glacer de Cew’s work as it originally 
stood, with the addition of a fully detailed chapter 

{occupying one-fifth of the entire text) on the 

latest types of machines, and a preface which 

clearly lon down the lines upon which progress 
taken place during the interval, and sums up 
the problems for future solution. The editor’s 
conclusions point to a preference for large and 
heavy machines, and a concurrence in the often 
repeated statement that true economy in electric 
distribution can only be attained by the establish- 
ment of central stations on a large scale. 

’ The introduction, after stating Ampére’s laws 
of induction, describes the original eto ma- 
chine of Pixii and its development by Stéhrer, also 
the first Siemens cylinder-armature machine and 

Wilde’s extension of the method by repetition. 
The Pacinotti ring, type of the armatures of nearly 

all ‘‘ closed coil” continuous current machines, is 

described witha fulness worthy of its importance, 

The introduction closes with a brief sketch of the 

aaa and first applications of the dynamo prin- 
ciple. 

Chapter I., on Alternating Current Machines, 
gives clear descriptions, and in most cases figures, 
of the Alliance, De Meritens, Lontin, Gramme, and 
Siemens magneto machines, and of the Holmes, 
Weston (for plating), Méhring and Baur, and 
Brush dynamos. The advantage of the Siemens 
arrangement, in carrying the armature coils directly 
across a series of concentrated fields, and thereby 
enabling the cores to be replaced by light wooden 
bobbins not subject to Foucault currents or heating, 
is pointed out, and the peculiar grooving of the 
Brush armature to avoid eddies is also described 
and figured. 

Chapter II., on Direct Current Machines, begins 
with a description of the Gramme ring, and its ap- 
plication to the Gramme-Breguet magneto machine 
for laboratory use, and the Gramme dynamo for 
lighting, electro-platin » and power - transmitting 
Pp .  Fein’s, einrich’s, and Shuckert’s 
modifications of the ring and pole-pieces, with the 
view of more completely inclosing the armature coil 
within the magnetic field, are next described, and 
the special advantage of Schuckert’s two collectors 
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placed at opposite ends of the shaft, in preventing 
inversion of the field by the polarisation currents 
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produced in electro-plating, is pointed out. After 


notices of the Fitzgerald, Jiirgensen, and Giilcher | 1 


dynamos, we have an account of the Hefner- 
Alteneck drum armature, and of the Siemens 
magneto in which it is employed. Then follow 
the flat Siemens dynamo with Brush cylinder ar- 
mature, the great Siemens plating machine, and 
the new Siemens dynamo which shares the advan- 
tages of the alternating current machine. We 
next pass to the Weston lighting dynamo, and the 
Maxim, Wallace Farmer, Lontin, and Burgin dy- 
namos, and the Niaudet magneto ; and the chapter 
concludes with an account of the original type of 
Edison machine. 

In a short chapter on the comparative advantages 
of the various classes of machines, it is pointed out 
that, while continuous current machines give pro- 
portionately much more work in the circuit (or 
greater intensity of light per horse-power), yet the 
alternating current has a distinct function in supply- 
ing the Jablochkoff and other candles in all cases in 
which an unequal consumption of the carbons is 
not a positive advantage. The many disadvantages 
of the simply-wound dynamo, due to the interdepen- 
dence of the magnetic field and the current in the 
circuit, are also discussed. 

The various methods of correcting this liability to 
excessive variation in the working of dynamos, by 
the employment of automatic switches and regu- 
lators (such as Siemens’, Sawyer’s, Maxim’s, &c.), 
and by compound winding or shunt-circuiting the 
coils of the field magnets, occupy the next chapter. 

Chapter V., on the Construction, Theory, and 
Applications of Accumulators or Secondary Batteries, 
is one of the most interesting and important in the 
book. The types denotibet are those of Planté, 
Elwell - Parker, Faure, Sellon - Volckmar, and 
Brush. The superiority of the Sellon-Volckmar to 
all the earlier forms is clearly proved, and Brush’s 
theory of secondary batteries and his improved 
method of ‘‘forming” the elements are well de- 
scribed. 

Chapter VI. is devoted to the application of 

hysical laws to the principles of construction, and 
includes Fréhlich’s theory of the relations between 
effective magnetism, strength of current, and rate 
of rotation in dynamos, and Sir W. Thomson’s 
investigation of the most advantageous ratio of the 
numbers of convolutions in the field and armature 
coils respectively. 
hapter VII. is on details of construction of the 
field magnets, pole-pieces, armatures, collectors, 
and commutators. The advantages of simplicity of 
construction and accessibility of the various parts, 
are strongly insisted upon. 

In Chapter VIII. we have a comparison of the 
merits of various machines, considered as electric 
light generators, It reproduces the ‘‘ Trinity House 
Report” of 1877 on the Siemens, Gramme, Holmes, 
and Alliance machines, and Tresca’s experiments on 
the Gramme dynamo. 

Chapter IX. describes the various applications of 
electric generators to electro-plating, deposition of 
pure metals, preparation of ozone, melting of re- 
fractory metals, telegraphy, and the transmission of 
power. Chapter X. contains Du Moncel’s formulz 
for the construction of electro-magnets, and Chap- 
ter XI. describes some accessory measuring instru- 
ments, including Ayrton and Perry’s dynamometer, 
and various forms of the am-meter and volt-meter. 
Hints are given for applylng these instruments, by 
the aid of Jobling’s and Fréhlich’s formule, to the 
carrying out of any class of measurements required 
in practice. 

Chapter XII. gives clear descriptions, with 
numerical statistics and in nearly every case ex- 
cellent figures, of all the important types of ma- 
chine produced since the appearance of the first 
edition. The list, which is classified on Professor 
S. P. Thompson’s system, includes the alternate 
current magneto machines of De Meritens, Gordon, 
Ganz, and Ferranti; the continuous current dy- 
namos:with open coil of Thomson-Houston (arc 
light) and Brush ; and of continuous current closed 
coil types the Raffard-Breguet, Goolden-Trotter, 
Manchester, Phoenix, Kapp, two-pole and multi- 

lar Giilcher, Crompton, Thiwell-Parker, Victoria, 

ison-Hopkinson, new Edison, Weston, Cham- 
berlain-Hookham, and Thomson-Houston (incan- 
descent light) dynamos. 

The book is neatly got up and well illustrated, 
and will serve as an excellent introduction to the 
larger and more modern treatise of Professor S. P. 
Thompson, There isa fairly complete index, which, 
however, contains no reference to the Characteristic 








Curve, some account of which is promised on page 
53. 


Royal Album of Arts and Industries of Great Britain. 
London : Wyman and Sons. 1887. 

In celebration of Her Majesty’s Jubilee Messrs. 
Wyman and Sons have published a volume dealing 
with British arts and manufactures as exemplified 
in the operations and products of prominent and cele- 
brated firms. As becomes the occasion, the book is a 
splendid specimen of the bookbinder’s and printer’s 
craft ; it is redolent of Russia leather, the paper is 
creamy in colour and texture, while the head 
and tail-pieces and initial letters of the chapters 
are of beautiful design. In a word the volume 
is a gift book—something to present to a friend 
rather than to keep and read. In a drawing-room 
it will prove most convenient to the hostess who 
has to dispose of a guest who can find nothing to say 
for himself: ‘‘Have you seen this album, Mr. 
So-and-So? I am sure it will interest you, for it is 
very scientific,” and there will be one care the less 
in the bosom of the lady of the house. In the 
offices and waiting-rooms of the manufacturers who 
are mentioned, it will serve as a roll of fame, and a 
testimonial to their position as leading people of the 
age, while in their private libraries the partners will 
refer inquiring friends to it as a source of universal 
information, certain that whether they find the 
matter they are seeking or not, they cannot fail to 
perceive that none but firms of the first magnitude 
could be included in such a magnificent catalogue. 

It must not be imagined, however, that we wish 
to give the impression that the work is badl 
executed. On the contrary, it is exceedingly well 
done, considering the difficulties of the case, but 
the breadth of the subject on the one hand, 
and the dimensions of the volume on the other 
hand, impose conditions which have debarred 
the contributors from doing justice to their sub- 
jects. One hundred and fifty-six firms are dealt 
with in 560 es, and as the illustrations are 
very numerous, the average length of the articles 
does not exceed three pages. This might be 
enough for Messrs. Hammond and Co., the tailors, 
Messrs. Hedges and Butler, the wine merchants, 
Messrs. T. and W. Beach and Sons, the jam 
makers, and others, but what must be the feel- 
ings of a writer who has to attempt to do justice 
to the operations of the late Sir Joseph Whitworth, 
Sir Henry Bessemer, Messrs. R. E. Crompton and 
Co., Messrs. Diibbs and Co., Messrs. Elkington 
and Co., Messrs. Greenwood and Batley, Messrs. 
Ralph Heaton and Sons, the India-Rubber, Gutta- 
Percha, and Telegraph Works, the Leeds Forge 
Company, Palmer’s Shipbuilding Company, Messrs. 
Ransomes, Sims, and Jefferies, Messrs. Tangyes, 
Limited, and many others of a like importance 
within narrow limits. We know by personal ex- 
perience how difficult it is to condense articles of 
this description, and avoid too much technicality. 
In many instances in the volume before us the history 
of a firm has been given rather than an account 
of its manufacture, and this has made an opening 
for a large number of portraits, many of which are 
exceedingly good. As an account of the rise, con- 
struction, and general field of operations of the 
firms noticed, the work is very good and readable. 
Perhaps this is all we can expect from an ‘‘ album ;” 
certainly we do not learn much about “arts and 
manufactures,” and we fail to understand what art 
or what manufacture can be dealt with in connec- 
tion with Messrs. Lewis, of Liverpool, the cheap 
tailors, or with the St. Pancras Hotel, unless it be 
the art of advertising in the first case, and the art 
of cooking in the second. 





THE ALASKA BOUNDARY. 

A ereaT deal has been said of late about the 
Alaska boundary question, but very few of the 
writers on the subject appear to have taken 
the trouble to obtain accurate information. There 
isno doubt that up to the present time English 
people have bothered their heads very little about 
Alaska, and it has been a matter of perfect indiffer- 
ence to them whether the boundary between that 
State and Canada was defined or undefined. Now, 
however, that the completion of the Canadian Pacific 
Railway has opened up British Columbia and its 
neighbour Alaska, people are beginning to think 
that it is high time that this boundary was clearly 
laid down, and to wonder that it was not done long 
ago. All very well, but the wonder appears to be, 
not why the boundary has not: been clearly laid 
down, but why the necessity should ever have arisen 





for having to define this boundary at all, or, in 
other words, ‘‘ Why, in the name of Heaven, when 
Alaska was in the market in 1867, we, the British 
people, ever permitted the Americans to get posses- 
sion of it, and thus hem us in between two fires?” 
And not only this, but it means that the whole of 
the western coast line of Canada, from the 55th 
parallel northwards, is in the hands of the 
Americans. (See map on the following page.) 

It was just one of those mistakes caused by the 
fear of having to put our hands in our pockets, and 
a want of foresight as regards the value of the land. 
Commercially speaking, even at the present time, 
when it is quite undeveloped, Alaska is a success. 
The Americans paid 7,200,000 dols. for it, and from 
one sealing company alone they get an amount 
equivalent to 44 per cent. on this money. How- 
ever, it is no use groaning at the mistakes of the 
past—we would have our hands full indeed if we 
were to do that—but let us turn to the boundary 
line, and see where the hitch is about it. To do 
this it is necessary first to have a true copy of the 
treaty, which is not so easy, since the many writers 
on the subject, seeing that they could not fit the 
literal terms of the treaty in with the actual position 
of the land, have altered it to suit their own views, 
some one way and some the other, until, to get at 
the truth, you have to get a copy of the actual 
treaty. ere it is in so far as relates to the 
dividing line : 


of Original Treaty signed at St. Petersburg, 
ncaa February 28, 1825. 

Art. III.—The line of demarcation between the 
possessions of the high contracting parties upon the 
coast of the continent and the islands of America 
to the north-west shall be drawn in the manner 
following : 

Commencing from the southernmost point of the 
island called Prince of Wales Island, which point 
lies on the parallel of 54 i A 40 min. N., and 
between 131 deg. and 133 deg. W. (merid. of 
Greenwich), the said line shall ascend to the north- 
ward along the channel called the Portland Channel 
as far as the point of the continent where it strikes 
the 56th degree of north latitude ; from this last- 
mentioned point the line of demarcation shall follow 
the summit of the mountains situated parallel to 
the coast as far as the point of intersection of the 
141st degree of west longitude, and finally from the 


‘said point of intersection, the said meridian line of 


the 141st degree in its prolongation as far as the 
frozen ocean, shall form the limit between the 
Russian and British possessions in the continent of 
America to the north-west. 

Clause IV.—It is understood : 

1, That the island called Prince of Wales Island 
shall belong wholly to Russia. 

2. That wherever the summit of the mountains 
which extend in a direction parallel to the coast 
from 56 deg. N. to the point of intersection of 
141 deg. W., shall prove to be a distance of more 
than ten marine leagues from the ocean, the limit 
between the British possessions and the line of 
coast which is to belong to Russia as above men- 
tioned, shall be formed by a line parallel to the 
windings of the coast, and shall never exceed a dis- 
tance of ten marine leagues from the coast. 

Now refer to the map, and it will be seen that 
the line cannot ascend to the northward from Cape 
de Chacun (the southernmost point of Prince of 
Wales Island), and at the same time pass up the 
Portland Channel, since the entrance to the latter 
channel is at least 40 miles to the eastward of this 

int. Again, the line cannot up the centre of 
Portland Channel until it reaches the 56th parallel, 
because this channel terminates before arriving as 
far north. 

It would appear from this that since there is 
certainly a mistake in the treaty, this mistake is 
caused by the insertion of ‘‘ Portland Channel” in- 
stead of ‘* Behm’s Channel,” for it will be seen that 
by the substitution all the geographical features 
agree, for a line ascending to the northward from 
Cape de Chacun, and passing Up Behm’s Channel, 
would terminate in Burroug ay, which lies just 
on the 56th parallel. Further, from this point runs 
a e of mountains which fulfils the conditions 
laid down in the treaty, viz., passing within ten 
leagues of the coast. 

e first part of Clause IV. further strengthens 
this view, for we see that it says, ‘‘It is under- 
stood that the island called Prince of Wales Island 
shall belong wholly to Russia.” Now if it was 
understood that the line was to pass to the east- 
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ward until 4 seahed “v4 nates Channel before 
passing north, this would not necessary, while 
if the a was meant to up north at once, it 
would cut a little off Prince of Wales Island, and 
the insertion of the clause making the whole of that 
island the property of Russia would be necessary. 

Here, then, is where the hitch may occur.in the 
delimitation of the frontier. Further ‘north the 
mountain range is more or less clearly defined, and 
may give no trouble if the work is taken in hand 
soon. Even now though, our American cousins in 
that part of the world are very fond of taking their 
boundary line as ten leagues from the coast, quite 
ignoring the treaty which says ‘‘the line of demar- 
cation shall follow the summit of the mountains 
situated parallel to the coast ;’ but ‘‘ whenever 
these summits shall prove to be a distance of more 
than ten marine leagues from the ocean, the line 
shall be formed parallel to the windings of the 
coast at a distance of ten leagues.” 

The discovery of gold near the Tukon river close 
to the boundary will probably not make the busi- 
ness any easier to settle, as there is no doubt that 
our cousins will take all they can get, and the 
strained relations between Oanada and America 
caused by the fishery question in the Behring Sea 
will not tend toimprove matters. 

With reference to the discovery of gold that we 
have just spoken about, the Cassiar region, which 
latterly has supplied more gold than any other 
district in British Columbia, Ties in this direction, 
and it is stated on good authority that more than 
100 men were at work in placer mining on the 
Lewis river, a branch of the Tukon. On Douglas 
Island, in Lynn Canal (latitude 58 deg. 10 min. N.), 
which, though close to British Columbia, is really in 
Alaska, a ae quartz mine is being actively worked 
by Americans. It is called the Treadwell Mine, 
consists of an enormous mass of quartz, and is 
worked as an open quarry. The ore is not very 
rich, but owing to the large quantity worked, the 
roturns are very great. The gold is obtained both 
in a free state and in combination with sulphurets. 
The amount of free gold is said to vary 5 dols. to 
12 dols. per ton, and the monthly returns range 
from 60,000 dols. to 75,000 dols. The average yield 
of free gold is 8.50 dols. per ton, and the 120 stamps 
crush about a ton each daily, thus giving a yield of 
1020 dols. per diem. They run thirty days in the 
month, which would sa a monthly yield of 
30,000 dols. The total average pat is 67,500 
dols., showing that 36,900 dols. must be obtained 
from the concentrated sulphurets which are crushed 
on the spot. The two together would thus give an 
average yield of 18.50 a per ton of quartz 
crushed, equal to about one ounce of unrefined gold. 

Besides gold, silver, copper, lead, and iron have 
been discovered in the country between the Tukon 
river and Mount St. Elias, which lies west of it. 





EDINBURGH WATER WORKS. 


(Concluded from page 120.) 


ConTINUING our remarks (from page 120 ante) on the 
provision made for the supply of water to Edinburgh 
and to several communities in the suburbs of the city 
—Scott’s ‘‘mine own romantic town”—we shall take 
up the thread of the story at the year 1868, when the 
a Water Company ceased to construct any 
new works for increasing or otherwise improving the 
supply. In that year, the engineer to the Water Com- 
pany, Mr. James Leslie, M.I.C.E., reported to them 
upon two new schemes, in view of the company apply- 
ing to Parliament for paserst increase the supply, 
They were the Lyne and Moorfoot schemes, pe. his 
report was in favour of the latter, but no further 
action was taken at the time by the company. 

The Town Council of Edinburgh had now begun to 
tuke action, with the view of getting the water supply 
of the city into their own hands. A sub-committee of 
the Council, in June, 1868, had under consideration the 
many complaints that had been made from time:to 
time as to want of water in various parts of the dis- 
trict of supply ; and the co-operation was asked of the 
municipal authorities of Leith and: Portobello. The 
inquiry that was instituted also had reference to the 
powers of the Water Company in re, to the amount 
of dividend which they might legally pay their share- 
holders. It was yay by the sub-committee to re- 
commend that the Council should a Ply to Parliament 
for powers : (1) to take over from the Water Company 
the management of the water works of the town; and 
(2), to bring in the water of St. Mary’s Loch; which 
lies at a distance of some thirty-five miles or ‘so to the 
south of Edinburgh. Thisisa sheet of water which has 
been rendered classic by the writings of Scott and Chris- 
topher North and his literary companions, It gives 


THE ALASKA BOUNDARY, 

















is 








a 
ihe 


is one of the most important tributaries of the Tweed. 
After some attempts had been made to come to terms 
with the Water Company, and various explanations 
and reports had been made upon the rival which had 
been proposed by the company, the matter was ulti- 
mately brought before Parliament. As the portion 
of the Bill referring to St. Mary’s Loch had not 
complied with the Standing Orders, it was dropped 
from the measure; but so far as the Bill referred 
to the transfer of the works from the company 
to the corporation it was allowed to proceed, and it 
eventually passed both Houses of Parliament, but not 
without beating re | considerable opposition. In the 
following year (1869) the Act came into operation, 
calling into existence the Edinburgh and District 
Water Trust, which consists of representatives from 
the Town Councils of Edinburgh, Leith, and Portobello. 

During the next two or three — Edinburgh was 
the scene of one of the bitterest fights ever known in 
the whole. history of public water-supply schemes. 
Very soon after getting installed in office and com- 
mencing their duties, the Water Trustees resolved that 
another application should be made to Parliament for 
wers to bring in the water of St. Mary’s Loch. The 


ill was by. the Committee of the House of 
Commons, but it was ultimately rejected by the House 
of Lords ; and so keen and. relentless was the spirit of 


opposition on the part of some of the citizens against 
e Water Trustees, that they applied for and obtained 
an sepeeies from the Court of Session to arnvant oe 
ublic fu being it to defray the expenses i 
Snasloasattll app kgtion to Parliament, and the indi- 
vidual trustees found themselves saddled with the ex- 
penses, which amounted to about 19,0000, 
By-and-by, the Water Trust turned from the 
ineer under whose professional advice they had 
hitherto acted to Mr. James Leslie, who was requested 
to report to them in to the question of providing 





rise to the River Yarrow, which, along with the Ettrick, 


an increased supply of water, sufficient to meet the 








wants of the community for a long time to come. His 
first report, which dealt with the unexhausted resources 
of the South Pentlands, was dated 16th October, 1871; 
but no further Parliamentary proceedings were taken 
that year; nor was anything further done till the 
summer of the following ‘year, when a report was ob- 
tained from Mr. Hawksley on the same subject. Then 
there was a joint report from Messrs. Hawksley and 
Leslie upon the Moorfoot scheme, and also upon the 
River Lyne as a suitable source of supply. They re- 
ported in favour of the Moorfoot scheme as the most 


— one'to adopt. 
the next difficulty that arose in connection with the 
water supply of Edinburgh was the starting of a new 
concern wn.as the Midlothian Water Company, on 
whose behalf application was made to Parliament for 
powers to introduce the waters of the River Manor, 
not so much for the supply of the town, as for the 
supply of the county of Edinburgh generally. This 
scheme was strongly opposed in both Houses of Parlia- 
ment, alike by the Town Council and Water Trustees 
and by various bodies in the county; but notwith- 
standing the objections urged against it, the Bill was 
allowed pot ee with the exception that the new com- 
pany should net have power to supply water within 
the area of the Edinburgh and District Water Trust. 
In the summer of 1873 several other reports were 
obtained as to the quantity and quality of the waters 
of the Lyne and ion ; and at last, on the 3rd of 
October, 1873, a special remit was made to Mr. Leslie, 
in which he was asked to re on the whole question 
of the water supply for Edinburgh, and to recommend 
the scheme which, in his opinion, having regard to 
uantity, quality, and cost, he considered the best. 
iN in Re recommended the Moorfoot scheme ; and he 
added that if ever the supply from that district should 
run short, it could be doub ed by the addition of the 
water of the Heriot, which could be brought either by 
a short tunnel or by a long pipe or aqueduct to join the 
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Moorfoot reservoir or pipes. To this report there were 
appended extracts from various other reports by 
engineers, geologists, and chemists, the import of 
which was all in favour of the same scheme. 

Being unwilling, on their own responsibility, to take 
the necessary Parliamentary action for the ps Pret of 
this scheme, the Water Trust asked a vote of the rate- 
payers upon it, a majority of whom were in favour of its 
adoption. Plans were in due course prepared and lodged 
in Parliament in November, 1873, and the Bill came 
before Committee in the spring of the following year. 
An opposition scheme was brought forward in Parlin. 
ment, but it came to an untimely death. Plans were 
also deposited for extended powers by the Midlothian 
Water Company. Eventually the whole of the opposi- 
tion was bought off, or otherwise got rid of, and in 
the month of June, 1874, the Moorfoot Bill had passed 
through both Houses of Parliament. 

As the Bill left Parliament, however, it was con- 
siderably altered, and in the opinion of the promoters 
it was not altered for the better. At first the scheme 
contemplated the construction of (1) a main reservoir 
on the South Esk at Gladhouse Mill, for the storing 
of the water of Gladhouse Burn and Tweeddale Burn, 
the drainage areas of which were, respectively, 6131 
and 1337 acres, and having a capacity of 1,700,000, 
gallons ; (2) a reservoir on the site of Portmore Loch, 
which has a drainage area of 610 acres; and (3) a re- 
servoir on the Fullarton Burn, a tributary of the South 
Esk, near Edgelaw, with a capacity of 800,000,000 
gallons, from which water should be drawn for com- 
pensation to the river below, to make up for the ab- 
straction of the water proposed to be taken to Edin- 
burgh. In consequence, however, of action taken by 
the landowners in the district, the Water Trustees were 
induced to diminish the capacity of the proposed Edge- 
law reservoir from 800,000,000 to 300,000,000 gallons, 
but without, in the opinion of the engineers to the 
trustees, benefitting these proprietors in the very least, 
but rather the reverse; and it was agreed to take a 
considerable portion of the compensation water from 
Gladhouse reservoir. 

In the scheme, as originally devised, it was also 
intended to construct a fourth reservoir at Rosebery ; 
but some years before, Parliamentary powers to con- 
struct a reservoir on this site had been obtained by the 
local authority of Musselburgh for the supply of that 
town and Dalkeith ; and in consequence of apprehen- 
sion lest the Bill should be endangered by the opposi- 
tion from that body, that reservoir was omitted from 
the Act of 1874. The Water Trustees were also 
troubled with demands made upon them by the ripa- 
rian landowners, to whom they eventually consented 
to give, in the shape of what was termed additional 
compensation, a quantity of water for domestic and 
manufacturing poreers amounting to about three- 
quarters of a million gallons per day, delivered by a 
pipe at their respective properties, That was cer- 
tainly a serious draught upon the trustees’ resources. 

In due course, instructions were given to proceed 
with the construction of the works agreed upon, the 
first contract let being that for Gladhouse reservoir ; 
but before the works could actually be proceeded with 
further Parliamentary powers had to be obtained. 
While the preliminary boring operations were being 
made with the view of testing the nature of the 
foundation for the embankment required at Edgelaw, 
what had during former boring operations been re- 
garded as solid rock, proved to be nothing more than 
a boulder, which discovery led the engineers to find 
out that instead of a solid foundation of rock there was 
nothing but an excessively deep bed of sand, occurring 
in a line of fault or of an ancient river, as re- 
ported on by Professor Archibald Geikie. Although 
the construction of a water-tight puddle trench in a 
situation such as this might have not have entailed an 
excessive expenditure in proportion to the cost of the 
whole work of the magnitude originally contemplated, 
where the reservoir was intended to have contained 
800,000,000 gallons, still the thing was widely diffe- 
rent now that the capacity had been reduced, and the 
embankment made so much smaller ; and it was there- 
fore considered advisable te lock out for another site 
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Crosswood Reservoir. ‘ Sec 
where a reservoir might be constructed in a more ad- 
vantageous manner. That was soon found, and ap- 
plication was subsequently made to Parliament for 
power to abandon the original reservoir and construct 
another on a new site, a little further down the 
stream; and as the powers of the Musselburgh and 
Dalkeith Water Act had lapsed, the opportunity was 
taken to include the construction of the Rosebery 
reservoir in the Act, thereby getting an increase in the 
availabie supply of 2} million gallons. This Act was 
obtained in 1876. It may here also be mentioned that in 
the plans embraced in the Billof 1874, it was intended to 
take power to construct a reservoir and filters in a con- 
venient position at Alnwickhill, between three and four 
milesfromthecity ; butthe Water Trustees were obliged, 
in order to avoid a serious opposition by the proprietor 
of the land, to consent to restrict the area of the works 
within such a space as to interfere materially with 
their design. ‘lhey were assured, however, that addi- 
tional land elsewhere would be granted to them, even 
beyond the limits of their compulsory powers. Rely- 
ing on this assurance the works were commenced, but 
as the tenant of the ground had not been made a party 
to the bargain, he interrupted the progress of the 
works by obtaining an interdict from the Court of 


000 | Session ; and the result was that a third application 


was thereby rendered necessary. It was even found 
necessary to obtain a fourth Act in the year 1880, the 
purpose of which was to increase the borrowing 
powers of the Water Trust; but no additional work 
was sanctioned under it. In the original Act power was 
granted for the construction of a reservoir in the Glen- 
corse valley, which was intended to have had a 
capacity of 260,000,000 oe, a quantity which 
would have been quite sufficient to have maintained 
throughout the dry seasons the supply from that dis- 
trict capable of always filling the Crawley pipe ; but 
it was ultimately decided to abandon it as being un- 
necessary. 

We shall now proceed to speak in succession of some 
of the most important works concerned in providing 
the supply of water from the Moorfoot Hills. First in 
order, we may mention some details regarding Glad- 
house reservoir, one of the sights included in the tour 
of inspection by the Mechanical Engineers at the 
recent Edinburgh meeting. Executed in the year 
1879, and situated at a distance of between 13 and 
14 miles from Edinburgh by pipe-line, this reser- 
voir has an area of about 390 acres, and contains 
some 1,700,000,000 gallons, with a maximum depth of 
684 ft. It is roam by an embankment constructed 
across the South Esk, 1000 ft. in length. It has a 
width at the top of 12 ft., which is 7 ft. above the top- 
water level of the water in the reservoir. This em- 
bankment is formed in the usual way in thin layers, 
well consolidated by Saige nomenon down with beaters, 
and by having carts and barrows run across it. The in- 
side slope is 3 to 1, while the outside slope is 24 to 1. The 
puddle wall in the centre of the bank and the puddle 
trench, sunk into the solid rock, make the embank- 
ment water-tight. Owing to the nature of the rock a 
remarkably shallow puddle trench was all that was 
required, being a very few feet in depth below the 
bottom of the valley, and remarkably free from water, 
so that the expense of pumping, which in many other 
reservoirs is very considerable, was avoided ; but this 
same rock turned out not to be so suitable for the other 
operations of the work. As originally designed, the 
main outlet was intended to have been a tunnel driven 
under the site of the embankment and considerably 
under the bottom of the puddle trench ; and it was 
expected that the rock of this tunnel and of the waste 
weir channel would be sufficiently strong to stand 
without artificial protection. Xperience proved, 
however, that this rock, though favourable for the 
ebeap construction of the bank itself, was not of such 
a kind as to be relied on for the other works. The 
design was subsequently modified, and an open cut 
was substituted for the tunnel, and the sides and floor 
of the outlet and waste weir channel were protected 
with masonry. The outlet culvert was designed of 
sufficient dimensions to carry off the greatest possible 
flood of a drainage area of G131 acrea during the con- 





ion of Waste Weir. 


struction of the embankment, so that it might not be 
pn by water accumulating behind it. It has 
curved walls with a segmental arch and stone invert, 
the walls consisting of concentric rings of brick, 
packed behind hard against the rock and covered on 
the top with Portland cement concrete. At the inner 
end of this culvert stands the sluice shaft, which is 
18 ft. by 10 ft. outside measurement, with walls 2 ft. 
thick, formed of parapet ashlar, and divided into two 
chambers. For draining the water for town supply 
there are three outlets available at different levels, 
and from the upstand a cast-iron pipe 27 in. in dia- 
meter is led through the bank, discharging into a 
measuring cistern, which also receives by a separate 
pipe the water of Portmore Loch, and, if desired, that 
of the Tweeddale Burn, An arrangement of cast-iron 
trough and flap valves enables the amount of these 
different supplies at any time to be accurately measured. 
The compensation sluices are placed at the bottom of 
the reservoir. The waste weir is 150 ft. long on the 
crest, and the floor of the channel is strongly pitched 
with stone, 12 in. deep, with occasional arched courses 
as a protection against any serious evil occurring to 
the work by excessive floods. It is finished at the 
bottom by two flights of altar steps, 30 ft. wide between 
the walls, each step being 15 in. high and 30 in. wide. 
The water of the Black urn, a tributary of the Esk, 
which is apt to be dark-coloured in times of flood, has 
been diverted past the reservoir, and discharges into 
the upper end of the waste weir channel. 

Though not included in the inspection visit to the 
Moorfoot Works, it may be worth while here to make 
a few remarks regarding the works connected with the 
Portmore Loch, which is about 17 miles from the city. 
The works at Portmore consist of an embankment and 
waste weir and upstand, constructed on the same 
principle as those just described; and by means of 
those works the level of the loch is raised 10 ft., its 
area being rather over 100 acres, and its capacity being 
about 250,000,000 gallons. Its water is carried as far as 
Gladhouse by means of a 24-in. clay pipe, and the water 
of the Tweeddale Burn is taken in an open aqueduct 
semicircularly formed of Portland cement concrete. 

After passing through the measuring house before 
alluded to, the water is conveyed towards Edinburgh for 
about the first two miles by means of an aqueduct 
constructed of masonry faced with brickwork. There 
is a semicircular arch of 18 in. radius, and the side 
walls are 3ft. high, the invert being circular. Out- 
side the arch is covered with a layer of concrete, and 
where it is in open ground the culvert was surrounded 
with clay puddle, so as toinsure its being water-tight. 
Several small depressions in the line of the track had 
to be crossed by syphons consisting of cast-iron pipes 
33 in. in diameter, furnished at the lowest part Pam 
scouring-cock, This aqueduct has a gradient of 1 in 2000, 
and is calculated to discharge upwards of 11,000,000 
gallons a day with the water at the springing of the 
arch, The culvert discharges into a circular screening 
cistern 12ft. in diameter and 16 ft. deep, from which 
the water is led by means of a cast-iron pipe as far as 
the Alnwickhill service reservoir. For the first two 
miles of its course this pipe is 24 in. in diameter, as 
the gradient is flatter in this portion than the re- 
mainder, where the pipe is 22 in, in diameter. 

Amongst the more extensive works on the line of 
track there is a tunnel 420 yards long; and there are 
likewise bridges carrying the pipe across streams, the 
largest of whick is that which carries the pipe over the 
North Esk, near Roslin. This bridge has a span of 
45 ft., and is 9 ft. wide. The pipe is carried between 
the spandril walls upon cross walls, and the spaces 
between which are carefully filled in with ‘‘ shivers,” 
the whole being covered with pavement flags set with 
a cant upon them to run off the rain water. All the 
cast-iron pipes are in 12{t. lengths, and in thickness 
they vary from } in. to 1 in., according to the amount 
of pressure which they have to stand. The water- 
tightness of the job was tested by shutting the water 
back in various sections, and remarkably few bursts or 
leaks occurred throughout the whole length of the pipe. 

The water conveyed by this line of piping is dis. 
charged into the service reservoir at Alnwickhill, 
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which has a capacity of about 40,000,000 gallons, being 
900 ft. in length by 240 ft. in width, the maximum 
depth being 27 ft. The outlet pipe is furnished with 
a cast-iron upstand, by means of which the water can 
be drawn off at three different levels, thereby securing 
that the purest water, namely, that which is nearest the 
surface, is always available. After discharging into the 
regulating chamber, the water can be led on to any 
one of*four different filter beds, or direct into the service 
cistern, without passing through the filters at all. 

The filters have each an area of about 3000 square 
yards, and are calculated to be capable of passing, 
when three of them are at work, 84 million gallons 
pe day, the fourth ne shut off for the purpose of 

eing cleaned. The walls of the filters are of ashlar, 
backed with rubble, with a core of concrete passing up 
the centre, formed with dovetailed recesses, one to 
every superficial yard, for the purpose of binding the 
two sides of the walls together and making them water- 
tight. Concrete is used for the floors of the filters, 
and the filters proper are formed of different layers of 
material, commencing at the bottom with broken 
stones like road metal, 3 ft. 3 in. deep, through which 
are laid open-jointed fireclay pipes, varying in diameter 
from 6 in. up to 22 in., which lead the filtered water 
into the regulating wells, Over the broken stones are 
laid 6 in. of coarse gravel, then 6 in. of finer gravel, 
and then 6 in. of coarse sand, and 18 in. of fine sand. 
The whole depth of the filtering material, therefore, is 
6 ft. 3in. The depth of water covering the sand when 
the filters are full, is 3 ft., and the top of the cope of 
the wall is 2 ft. above the water. 

After passing through the filters and. regulating 
wells, the water is discharged into a large clear water 
reservoir having acapacity of about 44 million gallons. 
This is constructed with ashlar walls, having a batter 
on the face of 1 in 12, and is covered over by brick 
arching. There are four rows of piers each 5 ft. by 
2 ft. 6 in. by 11 ft. high, from which spring four rows 
of longitudinal arches, which are formed of three 
rings of brickwork ; and on the top of these walls are 
placed the springers which carry the arches forming 
the roof of the building. These arches are also formed 
of three rings of brickwork, and the whole is covered 
with 6 in. of cement concrete. At both ends the 
arches are finished by groining. The top is covered 
with soil and grass, and is laid out as a garden, 

A measuring house is attached to this reservoir, and 
the discharge at any time is found by shutting the 
communication sluice between the measuring house 
and the main reservoir, and observing at what rate the 
water in the measuring house, which measures 40 ft. 
by 22 ft., falls in a given time. This discharge is 
found to vary very much, according to the time of 
day, ranging from 500 ft. per minute to 1150 ft. per 
minute. This reservoir also receives the water of the 
Crawley pipe, and the whole is mixed together and de- 
livered to the town through three separate pipes, one 
of which is the old Crawley pipe, 15 in. in diameter, 
and two other mains, each 22 in, in diameter. 

Edgelaw and Rosebery reservoirs, both of which are 
intended entirely for supplying compensation water, 
are constructed upon similar principles, and the de- 
scription of one will suffice for both. (A sectional 
view of the Edgelaw reservoir embankment, and 
outlet culvert was given in our last article, to which 
reference may be made.) The embankments are 
formed in much the same manner as has been already 
described for Gladhouse, but the method adopted for 
discharging the water is very different. In Gladhouse 
it was of importance to be able to draw off the water 
for drinking purposes at different levels, but in the 
case of Raanbiee and Edgelaw the water is only drawn 
off at the very bottona, as purity is of no object. In 
the Gladhouse reservoir the whole of the outlet culvert, 
where inside of the puddle wall, is under pressure 
from without, but in the case of the other two reser- 
voirs this is avoided by placing the upstand shaft in 
the centre of the bank immediately in front of the 

uddle wall. The dimensions of the culvert are 10 ft, 

igh and 9 ft. wide ; the thickness of the walls varies 
in proportion to the height of the embankment over it; 
it consisting of seven rings of brick in the centre, 
diminishing to four rings at the extreme end, the inner 
ring being of hard blue Staffordshire brick, and the 
remainder of common composition bricks of the district. 
The whole of the brickwork is surrounded with 2 ft. 
of Portland cement concrete. The upstand shaft is 
also built of brickwork, and is divided into an outer and 
inner chamber. Its dimensions are 35 ft. by 29 ft. at the 
bottom outside measurement, diminishing gradually 
upwards, itssteadiness and solidity being insured by but- 
tresses, which are splayed off and reduced in size as they 
rise towards the top. Where it is above the level of the 
surrounding embankment, this shaft is finished with 
ashlar masonry. The crest of the waste weir is in the 
form of a Gothic arch, and the channel decreases gradu- 
ally till it is 30 ft. wide ; and there are two sets of 
altar steps containing sixty steps in all, which lead 
down the steep part of the glen, and it there joins the 
outlet channel from the reservoir. 

In connection with these works there are several 


to supply Musselburgh, and a series of pipes for con- 
veyance of the landowners’ additional compensation 
water, and also for the supply of the town of Dalkeith. 

It was estimated that when the whole of the works 
were completed there would be an available supply, 
including the yield of the Pentland district, of 16,000,000 
gallons per day, or double what the maximum supply 
was before the Moorfoot water was introduced ; but we 
are not aware if at any time that large amount has 
been regularly conveyed into the city and district 
from day to day. The supply, however, has very 
generally been on a most liberal scale, 








QUADRUPLE PUMP. 

MEssks. GOODBRAND AND Co., Strangeways, Man- 
chester, exhibit a good selection of steam engines and 
pumps, all of which are well finished. They show a 
quadruple-acting steam pump, illustrated on page 189, 
which is a fine-looking piece of machinery ; it has been 
designed to do light as well as heavy duty, and is 
arranged with a movable eccentric to vary the cut-off 
in the steam cylinders, ranging from one-eighth of the 
stroke for light duty to following the piston, to about 
eight-tenths of the stroke. With a boiler pressure of 
601b. per square inch, it will work against a water 
pressure of 200 1b. per square inch, and will discharge 
78,500 gallons, or 350 tons of water per hour. The 
stroke of the pump is regulated by cranks and crank- 
shaft, with flywheel, and is fitted, in every respect, as 
in a pair of steam engines ; with the cranks set at an 
angle of 45 deg. it will start at any point of the stroke. 
The eccentric is constructed as follows: A disc, having 
ears as guides for the eccentric, is keyed to the crank- 
shaft, and the eccentric itself is simply a ring to re- 
ceive the clips for coupling up to the valve rod; it is 
made with two lugs to work freely in the eccentric 
groove, turned on a handwheel, which is free to turn 
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round on the crankshaft, and when turned in a direc- 
tion indicated by the arrow on the disc, will alter the 
throw of the eccentric, suiting the duty of the pump 
with an economical use of steam. This eccentric can 
be easily a to any existing pump having a crank 
and crankshaft. The cut-off arrangement, by the 
movable eccentric, has been adopted for its convenient 
position and easy access. 

The same firm show a quadruple acting stationary 
steam fire engine, of the same type as the one just 
described, with cranks regulating the stroke, and 
set at an angle of 45 deg., to start at any part of the 
stroke ; it is capable of discharging 38,900 gallons, or 
173} tons of water per hour ; working barrels are 7 in. 
in diameter by 9 in. stroke. 

The same exhibit includes a horizontal non-con- 
densing steam engine, with cylinder 14 in. in diameter 
by 28 in, stroke, and cut-off motion variable by hand ; 
the governor is of the Porter type. There is also a double 
diagonal high-pressure steam engine, with cylinder 
10 in, in diameter, with marine crankshaft ; the jaw of 
the connecting-rod, at the crank-pin end, is made en- 
tirely of gun-metal, which also forms the oil cups as well 
as the top and bottom bearings. The governor in this 
engine is also of the Porter type, contrived to be 
direct-acting to, and fixed upon, the equilibrium valve. 





ENGINES OF THE ‘NICOLAS I.” 
THE subject of the two-page plate in this week’s 
issue are the engines of the Russian ironclad Nicolas I. 
These engines are principally noticeable as being con- 
structed on a plan patented by M. Paul de Buit, 
manager of the Soci¢té des Usines Franco-Russes, St. 





pipe tracks and accompanying works, including a pipe 


the moment. At the speed at which naval vessels 
cruise they only employ about one-sixth of their 
maximum power, and consequently their engines work 
during the greater part of their career under condi- 
tions which are most unfavourable to economy. In 
the case of engines capable of indicating 12,000 horse- 
power, and only working at 1830 horse-power, the in- 
crease of consumption of fuel per indicated horse- 
— per hour is calculated to be as 1:1.6 for 

ouble-cylinder compound engines, and as 1:1.5 
for ordinary triple-expansion engines, while the 
proportion of coal burnt per mile run is as 2.5; 1 
in the first case, and 2.6:1 in the second. Now 
if the size of the engine be decreased by discon- 
necting the ae grea cylinder of the triple-ex- 
pansion engine, the original standard of economy is 
regained, the consumption of coal per horse-power per 
hour being the same as at the full power, and the con- 
sumption per mile being in the proportion of 4: 1. 
Even if the speed be reduced to 9.5 knots, requiring 
only 1100 horse-power, and 278 lb. of coal per mile, 
the consumption per horse-power is only raised as 
1: 1.3, thus enabling nearly all the saving sought by low 
— to be obtained, with a corresponding increase in 
the distance which can be covered with a given supply 
of coal. 

To carry out this method of operation the usual 
position of the engine is reversed, the low-pressure 
cylinder being placed furthest forward, and the high- 
pressure cylinder aft. The last coupling on the crank- 
shaft is not made with bolts, but with a driving stud, 
either with or without a drag link. Both methods are 
shown in theengravings. In Figs. 2 and 3 the crank- 
shaft of the low-pressure engine ends in a wormwheel 
which is acted on by the turning gear. This wheel 
also carries a crank-pin, which corresponds with a 
similar pin in a cranked-shaped coupling on the end 
of the next shaft, the two being connected by a drag 
link, When the shafts are to be disconnected the 
link is taken off, and one pin removed. Figs. 6 to 8 
show an alternative method without a drag link. A 
pin in the wormwheel carries at its free end a block 
which works in a square hole in the adjoining coupling, 
and serves to convey the power from the one to the 
other. Figs..9 to 11 show another plan. In this 
the hole in the wormwheel is bushed and is long 
enough for the crank-pin to be drawn into it by a 
screw. The engines themselves are clearly shown in 
the engravings. They are being built by and are 
fitted with Marshall's valve gear (Fig. 5). The follow- 
ing is a list of their leading dimensions : 

Steam pressure ine $0 .-. 125 lb. per sq. in, 
Diameter of small cylinder 39 in. 


ne »» intermediate cylinder 57 4s 
ie ys», large cylinder pe. 84 ,, 
Stroke of piston ies ; 3 ft. 3 in 
Revolutions ... a de ie 98 
Indicated horse- power for one 
engine ine oe aa “e 4000 
Indicated horse - power for two 


engines... as ad aaa 8000 
The steam is generated by twelve boilers 13 ft. 4 in. 
in diameter, 9 ft. 8 in. long, each with three flues 
3 ft. 6 in. in diameter. 


Mr. Henry Chapman, of 113, Victoria-street, West- 
minster, and of 10, Rue Lafitte, Paris, is the agent of 
the inventors. 








LIGHTHOUSE ILLUMINATION. 
Description of the Electric Light on the Isle of May.* 
By Davin A. Stevenson, B. Sc., F.R.S.E., M. Inst. C.E, 


Tue lighthouse situated on the Isle of May, at the 
mouth of the Firth of Forth, has recently been lighted 
with electricity ; and as this light, besides being, the 
author believes, the most powerful in the world, possesses 
several novel features, he has the pleasure of offering the 
following notes regarding it, trusting that they will prove 
of interest in connection with the visit to be made to the 
lighthouse on the occasion of the present meeting. 

Previous Lightiny.—The Isle of May was originally 
lighted in 1636 with an open coal fire. In 1816 the Com- 
missioners of Northern Lighthouses, having previously 

urchased the fsland with the right to levy tolls for the 
ighthouse, altered the light to argand lamps with silvered 
parabolic reflectors. In 1836 it was converted to the 
dioptric system, with a first order fixed-light apparatus, 
nae a four-wick burner; and on December 1, 1886, the 
electric light was substituted, and shown in connection 
with a dioptric condensing apparatus. For the last 
fifteen years, the Commissioners of Northern Lighthouses, 
acting under the advise of their engineers, Messrs. Steven- 
son, had been anxious to establish an electric light on the 
Scottish coast ; but it was not till 1883 that the Board of 
Trade were able to sanction the gc eegene and sug- 
gested its introduction at the Isle of May on the ground 
that “there was no more important station on the 
Scottish shores, whether considered as a landfall, asa 
light for the guidance of the extensive or important trade 








Petersburgh, and M. P. Sabathier, engineer-in-chief | (f° the neighbourin coast, or asa light to lead into the 
to the same company. This plan consists in so arranging refuge harbour of the Forth.” 

one (or it may be two) of the cylinders with its valves,| Notwithstanding the difficult access and isolated posi- 
connecting-rod, and crankshaft, that it is readily dis- | tion of the Isle of May, distant five miles from the Fife 
connected from the others, and thrown out of action. 

The object of the provision is that the size of engine in| * Paper read at the Edinburgh meeting of the Institu- 
a ship of war may be adjusted to the requirements of! tion of Mechanical Engineers, 

















ENGINEERING. 


[Auc. 19, 1887. 








THE ELECTRIC LIGHT AT THE ISLE OF MAY. 
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shore, which is the nearest land, it was resolved to accept | and the works, begun in June, 1885, were completed, and 
the view of the Board of Trade, and to introduce the | the new light installed by December 1, 1886, 

electric light there. The necessary plans and specifica-| Site.—Fig. 1. The existing establishment consisted of 
tions were accordingly prepared by Messrs, Stevenson ; | a lighthouse tower with accommodation for three keepers, 





en 


wt 


placed on the summit of the island ; and the additional 
buildings which it was necessary to provide were dwell- 
ings for three more keepers with their families, an engine- 
house, boiler-house, chimney stalk, workshop, coal store, 
&c. It was decided to place the whole of the new build- 
ings and machinery near the base of the island, and to 
lead the current up to the tower by conductors. This 
decision was arrived at, because it was considered that 
the fact of being able to place the engines close to the 
small natural freshwater loch, situated 270 yards from the 
light and 175 ft. below it, from which freshwater for feed 
and condensing purposes could be readily obtained, and 
also the saving which would be effected by not having to 
convey the fuel to the top of the island or to pump up 
water, would compensate for the loss of energy, due to 
such a length of conductor ; while the saving of the cost 
of carriage of the materials and machinery to the top of 
the island, and of piping and pumping machinery, would 
more than counterbalance the original cost of the con- 
ductors. 

The buildings were constructed in a plain and sub- 
stantial manner of firebrick, built in Portland cement, and 
roofed with concrete and val-de-travers, carried on rolled 


‘| beams and buckle plates. This part of the work was 


executed in an a and satisfactory manner by 
the contractors, Messrs. Stratton, Edinburgh, notwith- 
standing the difficulty of getting materials taken to and 
landed on the island. 

Generators.—It was originally intended by Messrs. 
Stevenson to use the Brush compound-wound Victoria 
dynamo, giving a continuous current, and supplying a 
single automatically fed arc lamp with the positive carbon 
below. This system was selected as being at once cheaper, 
and as giving a stronger light power for the engine power 
applied, than the magneto-electric machines, which had 
hitherto, with success at least, been exclusively used in 
lighthouses. The placing of the positive carbon below 
was adopted in order that the strongest light might be 
thrown upwards, so as to be dealt with by the upper part 
of the dioptric apparatus, and thus be more effectively 
utilised. The Brush Company at once set to work to 
produce a lamp of the above description, giving, with a 
current of 100 ampéres and 70 volts, a light of 30,000 
candle-power in the horizontal line, steady and suitable 
for burning in a lighthouse. This unfortunatelythey were 
unable to accomplish, even after numerous trials; and at 
last, as the buildings on the island were nearly completed, 
and it became necessary at once to procure reliable appa- 
ratus, recourse was to the more expensive alternate 
current machines of De Meritens, which, though not so 
powerful, are admirably steady in working, and had given 
excellent results in several lighthouses and also at the 
South Foreland experiments. 

The generators at the Isle of May are two of De Meri- 
tens’ eraato-oursent magneto-electric machines of the 
L type, and are of the largest size hitherto constructed, 
weighing about 44 tons each. The induction arrange- 
ment of each machine consists of five sets of twelve per- 
manent magnets, sixty in all; and each magnet is made 
up of eight steel plates. The armature, 2 ft. 6in. in 
diameter, is composed of five rings with twenty-four 
bobbins on each, arranged in groups of four in tension 
and six in quantity ; it makes 600 revolutions per minute, 

With the circuit open, each machine develops an elec- 
tromotive force of 80 volts, measured at the distributor ; 
and with the circuit closed through an arc, 40 volts. An 
average current of 220 amperes is developed, thus yielding 
an electrical energy of 8800 watts, or 11.7 horse-power 
in the external circuit. The five rings are so arranged 
that one-fifth, two-fifths, three-fifths, four-fifths, or the 
whole of the current of a machine can at pleasure be 
sent to the distributor for transmission to the lantern ; 
and further, the two machines can be coupled, and the 
full current from both be employed, 
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Engines.—Fig. 2. The machines are placed in the 
engine-room, bolted down to concrete foundations, 
and are driven through a countershaft by belting from 
the engines. These are a pair of horizontal surface- 
condensing steam engines, each with two cylinders 9 in. 
in diameter and 18 in. stroke, making 140 revolutions 
per minute, and each indicating 17.7 horse - power 
with 40 lb. steam pressure above atmosphere and 11 Ib. 
vacuum. To provide against accident or failure of water 
supply, they have been arranged so as to be capable of 
being worked either condensing or non-condensing. Either 
of them is sufficient to drive one machine, the other engine 
being idle; or the two can be used together for driving both 
machines in thick weather. The steam to both cylinders 
is regulated by an equilibrium throttle valve, which is 
controlled by a high-speed governor, adjusted for the 
engine to run at the normal speed of 140 revolutions per 
minute. Single, in place of compound, engines were 
adopted, because they are less complicated and better 
suited for the less skilled attendance of ordinary light- 
keepers. Probably also greater regularity in driving has 
thus been secured, which is of course a matter of the 
greatest importance in electric lighting, especially where, 
as in this case, there is only a single arc lamp in the cir- 
cuit forming the resistance. The result has keen emi- 
nently satisfactory ; and the engines, which were built 
by Messrs. Umpherston, of Leith, are a most excellent 
piece of work. 

Boilers.—There are two steam boilers, of which only 
one is in use at a time, the other being spare. Each is 
20 ft. long, and 5 ft. 6 in, in diameter, with one furnace 
flue 3 ft. in diameter and 8 ft. long, having six cross 
Galloway water tubes. The shells are of best best 2 in, 
steel mama with the longitudinal joints double rivetted ; 
and they were tested up to 110 1b. per square inch, the 
working pressure being 40]b. The feed is principally 
rain water collected from the roofs and the pavement of 
the court ; but water can, if required, be taken from the 
small loch, which is also used for condensing purposes. 
The coal consumption is 1 cwt. per hour of lighting, 
which includes banking the fires during the day. 

Conductors.—The current generated in the engine-room 
is conveyed to the lantern by leads, which consist of 
copper rods of 25 millimetres or 1 in. in diameter, covered 
with a double waterproof wrapper. This is the first time 
that copper rods have been used for conducting the cur- 
rent for lighthouse illumination. They are constructed in 
14 ft. lengths, the joints being formed with a zig-zag scarf 
screwed up tightly by gun-metal coupling-boxes with four 
bolts in each. They are carried by timber bearers, placed 
in a groove made for them in the side of a concrete wall 
running from the engine-room to the tower. The total 
distance to the lantern is 880 ft. Several bends are intro- 
duced to allow for expansion and contraction due to 
changes of temperature. The loss in the leads was expected 
not to exceed one-sixth of the total energy generated ; but 
it is considerably more than this, amounting to, at least, 
one-fifth. It is hoped, however, that an improvement 
will yet be made in this particular. 

Lamps.—The lamps, of which there are three, onein use 
and two spare, are of the Serrin-Berjot type, with some 
modifications, notably the shunt or bye-pass, first intro- 
duced in the South Foreland experiments on the sugges- 
tion of Dr. Hopkinson, whereby a large percentage of the 
current goes direct to the lower carbon, and only an 
amount sufficient to regulate the carbons is passed through 
the lamp. This is a great improvement, and prevents in- 
jury to the lamp from heating. The weak point about it, 
in the lamps sent to the Isle of May, was that the contact 
between the lower carbon-holder and the bye-pass, being 
necessarily a sliding contact, was effected by copper wire 
brushes ; and these were found to wear out rapidly. On 
the suggestion of Mr. Munro, the engineer in charge of 
the station, a simple form of mercury contact has n 
substituted, and works quite satisfactorily. 

Carbons.—The carbons in use are 40 millimetres, or 
1.6in. in diameter ; but if desired 50 millimetres, or 2 in, 
carbons, can used when both machines are running. 
They are Siemens’ make, and have a soft central core of 
~— graphite, which has the effect of causing them to 

urn with greater regularity and steadiness than they 
otherwise would, and prevents a crater from forming and 
remaining at one side. The rate of consumption of the 
40 millimetre carbons is 1} in. per hour, or 2 in, including 
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waste. The power of the arc is estimated at 12,000 to 
16,000 candles, when one machine only is running. 

Dioptric Apparatus.—Figs. 3 and 4. The dioptric 
apparatus, which was manufactured from Messrs. 
Stevenson’s designs by Messrs. Chance, of Birming- 
ham, is of a novel description, the condensing principle 
being carried further than in any apparatus pre- 
viously constructed. This principle consists in darken- 
ing certain sectors by diverting the light from them, 
and throwing it into the adjoining sectors so as to re- 
inforce their light. Thus the power of the light is in- 
creased in proportion as the dark arc is increased. The 
light gives four flashes in quick succession every half- 
minute; and during the bright periods the effect of this 
concentration of the rays is that the light radiating natu- 
rally from the focus, is increased in power fifteen times in 
azimuth in addition to the vertical condensation, except- 
ing of course the loss due to reflection and absorption. 
The apparatus which effects this result is a second-order 
fixed light apparatus of 1000 millimetres, or 55 in. in dia- 
meter, which operates on the rays in the vertical plane. 
Outside of this there is a revolving cage of straight verti- 
cal prisms, extending the full height of the fixed apparatus, 
or 54 ft., and composed of two panels on opposite sides of 
the centre, each operating in the horizontal plane on 
180 deg. of the light coming from the fixed apparatus, in 
such a way as to condense the whole 180 deg. into four 
flashes of 3 deg. each, that is, 45 deg. into 3 deg. with the 
proper intervals of darkness between them. This cage of 
glasswork is caused to make one complete revolution every 
minute round the fixed apparatus, thereby producing the 
characteristic of four flashes every half-minute. The fixed 
light apparatus is not of the ordinary Fresnel section, but 
has the refracting portion confined to an angle of 10 deg., 
the upper and lower reflecting prisms being carried 
nearer to the focal plane. This design, although involv- 
ing the loss of some light, facilitated the adoption of the 
late Mr. Thomas Stevenson’s proposal of dipping lights 
in fog, so as to be able to direct the strongest part of the 
light to the horizon in clear weather, and in fog to a 
point only three to five miles distant. .Such a change 
could be most easily produced by simply raising and 
lowering the level of the radiant in the apparatus; but 
there was a difficulty in doing so in an ordinary optical 
apparatus, inasmuch as, when the position of the radiant 
was altered, the rays from the reflecting prisms, above 
and below the refractor, would be sent in an opposite 
direction to those coming from the refractor. This form 
of the fixed-light apparatus was also specially necessary 
at the time the apparatus was designed, because it was 
then intended, as already mentioned, to use a continuous 
current machine with the positive carbon below; and 
consequently the strongest part of the light would have 
been dealt with by the upper reflecting prisms. By mak- 
ing the apparatus ‘almost entirely of totally reflectin 
prisms, instead of refracting and reflecting combined, al 
the prisms act in the same way, so that by lowering the 
radiant the whole of the light from every part of the 
apparatus can be dipped simultaneously to any required 
extent, with the exception of a small piece in the centre, 
which is left a refractor, and which will send light to the 
horizon when the other part of the apparatus is dipped. 
In clear weather the three upper prisms send their light 
from 4 deg. above the horizon to 3 deg. below it ; the rest 
of the upper prisms and all the lower ones send their light 
to the horizon ; and the refracting portion from 3deg. to 
5 deg. below the horizon. The dipping of the light during 
fog has not yet been used ; but as soon as the light-keepers, 
who, with the exception of the engineer, were the ordi- 
nary keepers in the service and knew nothing of electric 
lighting, have become thoroughly familiar with their 
duties, it is intended to introduce it, and probably in the 
same way to employ a less powerful current, and say 
25 millimetre or 1in. carbons in very clear weather ; while 
both machines with 50 millimetre or 2in, carbons will be 
used in very thick weather. 

Lamp Changing and Revolving Arrangements.—Fig. 3. 
Standing in the centre of the light-room is a circular case, 
5ft. 8in. in diameter and 5ft. 4in. high, formed of cast- 
iron pilasters filled in between with glazed doors, The 
top of this case carries the fixed-light apparatus, as well 
as a steel roller-path 5 ft. 10in. in diameter, on which the 
carriage supporting the cage of vertical prisms travels on 
twelve steel rollers. The top of the case also serves as 





the service table, on which the electric lamp stands when 
in focus. Access to the interior of the apparatus and to 
the lamp is obtained from the inside of the case, through 
a trap in the top of it. Some difficulty was experienced 
in devising a suitable system of readily substituting one 
lamp for another, when it may be desired to change them, 
or in the event of the one in focus going wrong. The 
difficulty arose from the necessity of keeping the spare 
lamp out of the apparatus entirely, so as to prevent its 
interfering with the light emanating from the lamp in use, 
as the light shows all round the horizon. The change is 
accomplished by means of an arrangement of rails, and 
three turn-tables or shunt-tables, on which the lamps can 
be freely run, and which are placed on the service table. 
One of these is in the centre of the apparatus, and one is 
on a trap-door, working vertically in guides and counter- 
balanced, in the manner of a hoist, whereby a lamp can 
be lowered from the level of the top of the case to the floor 
of the light-room. Here the lamp is again received on 
rails, on which it can be conveniently run out of the case, 
to be re-carboned and adjusted. In this way a lamp can 
be raised from the floor of the light-room into the appa- 
ratus, the lamp in the focus withdrawn on to one of the 
turn-tables and the fresh lamp run into focus, the original 
lamp shunted on to the hoist and lowered out of the appa- 
ratus, all in about eight seconds, 

A three-wick paraffin oil lamp is kept trimmed and 
ready for use, in case of a failure of the electric current, 
and it can be lighted and put in the focus in about three 
minutes. 

Within the case, and placed at one side of it, is a train 
of wheel-work, actuated by a weight with a fall of 60ft. 
down the centre of the tower. This machine drives the 
revolving cage of vertical prisms by a shaft which passes 
up through the top of the case, with a pinion working in 
an internal wheel of 4 ft. 10} in. in diameter secured to 
the carriage of the cage. This machine is carefully boxed 
in, to prevent the dust from the incandescent carbons 
finding its way into the bearings, whereby great trouble 
has been caused at various ioktwens lighted by electri- 
city. 

Power of Light.—The resulting beam of light from this 
apparatus is about 3,000,000 candles when one machine is 
in use, and with both machines 6,000,000 ; that is, about 
300 and 600 times more powerful than the old fixed oil 
light. When the three-wick oil lamp is put in the focus 
of this apparatus the emergent beam is more powerful 
than the old fixed oil light with a four-wick lamp, which 
was 9446 candles, The light has been picked up and recog- 
nised by sailors at 40 and 50 miles off, by the flashes 
illuminating the clouds overhead, although the geogra- 
phical range of the light is oniy 22 miles. 

The engine-room is connected by telephone with the 
light-room ; and the houses of the keepers are connected 
by air whistles or electric bells with the light-room and 
the engine-room. 

Men Employed.—The establishment consists of an engi- 
neer, four keepers, and an occasional or auxiliary keeper. 
The engineer, who is responsible for the management of 
the station, does not take a regular watch, but visits the 
engine-room and light-room occasionally during the night. 
Two of the keepers attend to the light-room duty, and two 
have charge of the engines and boilers, relieving each 
other in regular watches. The auxiliary keeper does any 
odd duties, such as carting fuel, &c. ; and in the event of 
any of the others being ill takes his place. Since the light 
was first exhibited, the machinery and electrical ap- 
pliances have worked without a hitch, and recourse to the 
oil lamp has been unnecessary. This is the more gratify- 
ing when it is remembered that the men in charge, with 
the exception of the engineer, were new to the work, and 
that the light was started at a period of the year when 
the hours of lighting were longest, namely, sixteen hours. 

Cost.—The new buildings, engines, electric machines, 
lamps, &c., have cost 15,835/. ; and the buildings, lanterns, 
&c., previously on the island, which have been utilised, 
may be valued at 6600/. Thus the total cost of the instal- 
lation may be taken at 22,435/.; and the cost of main- 
tenance will not exceed 1050/. per annum. These figures 
are very moderate, considering the great power of the 
light, and the isolated ition of the lighthouse. To 
compare the cost of this installation with what it would 
have been if oil were the illuminant, there must be added 
to the above 6600/. for buildings, a sum of 2925/. for the 
cost of the apparatus and machine, &c., making a total of 
95251. while the cost of maintenance would have been 
330/. per annum. ‘Taking these figures, and adding to the 
maintenance 34 per cent. on the original outlay, it is found 
that while the oil light would cost 3,49s. per hour and 
0.00017d. per candle-power per hour, the electric light 
costs 9.66s, per hour or 2? times more, and 0. . per 
candle-power, or less than one quarter of what the oil 
light would cost per candle-power. This is taking the 
electric light power of one machine. 

Surprise has frequently been expressed by masters of 
vessels, and by residents on the neighbouring shores who 
live in view of the Isle of May light, that this light, 
which is so extremely brilliant in clear weather as to cast 
shadows at a distance of 10 and 15 miles, is so cut down 
by fog that some even go the length of believing the old 
oil light was better in fog. All who have experience of 
the electric light are quite prepared for the first part of 
this statement ; while the last, it need hardly be said, is a 
mistake, inasmuch as the electric arc has been proved both 
by experiment in natural and artificial fog, and also by ob- 
servations on existing lighthouses lighted by electricity, 
to be in all circumstances of weather the most penetrat- 
ing. Every night at 12 o’clock the light-keepers at St. 
Abbs Head, 22 miles distant, where there is a first-order 
flashing light and one of the most powerful oil lights in 
the service, observe the Isle of May light, while the 
keepers there also observe the St. Abbs Head light. The 
result of the last five months’ observations is that the Isle 
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of May light is seen one-third oftener from St. Abbs 
Head than the St. Abbs Head light is seen from the Isle 
of May. It is perfectly true, however, that the superiority 
which is so apparent in clear and rainy weather is very 
much reduced in hazy weather, and practically disappears 
in very dense fog. Loukier to this fact and to the large 
first cost and annual maintenance, the author feels that 
the conclusion arrived at by the Trinity House is sound, 
namely, that electricity should be used only for im- 
portant landfall lights. 

If, however, the most powerful light is desired inde- 
pendently of cost, then the electric arc has no rival. And 
if the further expense is to be incurred of introducing 
biform, triform, oe or even double quadriform 
es, then the electric light is better adapted than any 
other illuminant, bi on t of its focal — 
ness and other properties, it can be so dealt with by 
suitably desi; a dioptric apparatus that the whole light 
evolved is effectually utilised. This is not the case with 
large gas or oil flames generally used in the multiform 
system, in which for this and other reasons a considerable 
loss of light is incurred. Moreover, the coolness of the 
electric arc renders multiform lights really practicable 
with electricity, which can hardly be said to be the case 
either with gas or with oil. 

Hyper-radiant Apparatus.—In the author’s opinion, 
however, it is only in very exceptional cases indeed 
that electricity should be used ; and he considers that a 
single oil or gas burner placed in the focus of a propor- 
tionately sized dioptric apparatus is sufficient for the 
generality of cases; and that any additional outlay 
which can be permitted, should be expended in esta- 
blishing a powerful sound signal to be used durin 
fog when the light is obscured, and when for all practic 
purposes even the electric light itself would also be ob- 
scured. This is specially the case since the introduction, 
on Messrs. Stevenson’s suggestion, of hyper-radiant ap- 
paratus suited for use with burners of large diameter. 
As the result of experiments made in Edinburgh in 1869 
they pointed out that the effectiveness of the large 
Wigham burner was toa great extent lost in revolving ap- 
paratus, because much of the light was ex-focal. A year 
or two ago, when the Commissioners of Northern Light- 
houses resolved to increase the size of the burners in some 
of their lights, an experimental lens of 1330 millimetres, or 
52% in. focal distance, designed by their engineers, was 
constructed by Messrs. Barbier and Fenestre, and by the 
courtesy of the Trinity House, was fully experimented 
upon at the South Foreland, on the termination of the 
experiments conducted there with electricity, gas, and 
oil, From experiments made by Sir James Douglass and 
the author, and from photometric observations by Mr. 
Harold Dixon, the expectations of Messrs. Stevenson 
were fully borne out, and the following conclusions seem 
warranted: that a single burner, shown in a complete 
panel of arevolving apparatus of the hyper-radiant kind, 
would give a more powerful light than burners and ordi- 
nary Fresnel lenses, arranged as biform , and would be of 
equal power to triform; while the consumption of oil or 
gas would be one-half or one-third respectively. More- 
over, all the disadvantages of superposed lenses, including 
excessive heat in the light-roum, difficulty in the manage- 
ment of the burners, and obstruction of light by the 
necessary ventilating tubes, would be avoided. 

The results of the above experiments has so con- 
clusively established the advantages of the hyper-radiant 
apparatus that the American Lighthouse Board have since 
ordered a complete apparatus of this kind; while the 
Trinity House and the Irish Lighthouse Board have 
adopted this size of lens in lights recently ordered by 
them on Mr. Wigham’s biform principle. 








RAISING THE ‘ LOCKSLEY HALL.” 

We recently (see ENGINEERING, page 600, vol. xiii.) 
published a description of the very bold and interesting 
work of raising the s.s. Locksley Hall, which, last 
February, sank in the Mersey, almost opposite the great 
landing stage, just as she had completed a voyage from 
San Francisco. From February to June the ship lay sub- 
merged, caused much obstruction and danger to naviga- 
tion, and the resolution to destroy her would have been 
carried out had not a bold attempt to raise her been de- 
termined cn. Messrs. Bullivant and Co., the wire rope 
makers, Messrs, Fletcher and Co., of Limehouse, and 
Messrs, Rennie and Co, undertook the work for the sum 
of aig aoe carried be out a six 
weeks. e diagram on the previous page, and the upper 
view on page 200 give a good idea of the oe Poor 
lifting hulks were employed, each capable of raising 500 
tons, the total weight to be dealt with being about 1800 
tons, The diagram shows the mode in which the steel 
wire ropes were passed around the hull and secured to the 
hulks, which were suitably strengthened to resist the 
strain. The lift was successfully made on the 14th of 
June last, and the Locksley Hall and supporting hulks 
were towed into shallow water with comparative facility. 
We may mention that the ropes employed were made by 
Messrs. Bullivant and Co., and were 7in. and9in. The 
latter were made up of six strands, each strand having 
thirty-seven wires, twisted round a hemp centre, 





ROLLER FRICTION. 

In the report of the British Association meeting at 
Birmingham, which has just been issued, there is amongst 
the papers ordered by the General Committee to 
printed in extenso, one by Professor Hele Shaw, of Uni- 
versity College, Liverpool, and Mr. Edward Shaw, which 
contains results of considerable interest. The authors 
were led to make special experiments in order to deter- 
mine the actual resistance at surfaces of contact of two 
bodies rolling upon each other, where the extent of those 


RESULTS OF EXPERIMENTS WITH SpEctAL APPARATUS FOR TESTING THE Forces TRANSMITTED BY 
Routine Contact. 
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surfaces was very small. The first part of the paper in 
question deals with the actual results obtained from 
experiments with a ‘‘sphere and roller” hoist, and of 
this portion of the paper it is sufficient to remark that the 
curves which are plotted from the tables of data so ob- 
tained, give a very clear idea of the way in which the 
efficiency of the mechanism varies with the change of 
velocity ratio of the mechanism. 
\ Fig.1. 





























Force transmitted 


In designing the mechanism, it was assumed that the 
coetticient of friction between the rolling surfaces was 


“=0.1, 


and consequently that the pressure required between the 
ball and the disc must be ten times as great as the force 
to be transmitted. During the experiments above referred 
to it was found that the coefficient of friction was not 
constant, but increased with the pressures, the highest 
value being 

&= 0,16 


The machine at the Liverpool Exhibition gave results 
even higher than this, and, generally s ing it has been 
observed that the value of the coefficient at the high 
pressures ured, increases slightly with the pressure, It is 
evident that the circumstances of the case are peculiar, 
and that even the few published experiments upon rolling 
friction—such as those upon locomotive tyres—did not 
furnish satisfactory data for guidance. It was therefore 
determined to conduct a series of experiments with special 





apparatus, and for this purpose the machine shown in 


Figs. 1 and 2 was designed. This apparatus consists of 
two discs (a) and (0d), 6 in. in diameter, the edges of which 
are in contact, and which can be replaced by other 
similar discs of different: material. One of these discs (a) 
is driven directly from a motor by means of a pulley (p), 
the other (b) being driven by friction at their point of 
contact. The latter disc is connected directly to a dyna- 
mometer brake (c), the resistance of which is shown by 
means of a lever (ec) and arod(f). At the same time the 
normal pressure at the point of contact (d) is measured by 
means of a combination of levers (L and k). These levers 
act thus. A weight (W) being hung upon the end of the 
lever (L), which has its fulcrum at the top of the support 
(/), acts by means of a link (hk) upon a second lever (k), 
which has its fulcrum at the lowerend. The lever (k) 
carries the bearings of the shaft of the disc (b), and thus 
the weight (W) is an exact measure of the horizontal 
forces between the discs, the leverage being such as to 
make this latter just twenty-one times as great as the 
"oe in question. 

The resistance overcome by the belt was threefold : 

(A) The brake friction. 

t8} The bearing ,, 

C) Therolling ,, 

The first only of these could be accurately determined, 
the sum of the others being estimated in the followin 
way. Up toa certain point the belt was powerful vreaees 4 
to overcome all the friction and to make the wheels skid 
over each other, but beyond that the sum of the resistances 
was sufficient to make the belt slip, which it did ata 
fairly constant point. Thus for a definite increase of 
pemnn the increase of (B) and (C) could be determined 

y the diminished reading of (A). By this means the 
forces transmitted to the driven wheel were approximately 
estimated. 

Three sets of experiments were made : 

(I.) Cast-iron discs with flat faces, ,°, in. wide. 
({I.) Cast-iron discs with flat faces, +4 in. wide. 
, (III.) Chilled cast-iron discs withspherical faces ground 
rue, 
Png results of these experiments are given in the Table 
above, 

The above results are plotted in the form of curves 
(Fig. 3), the pressures between the surfaces being taken 
as sore. the corresponding forces transmitted as ordi- 
nates, 

From these curves it is clearly seen that by reducing 
the area of the surface in contact a less pressure is re- 
quired to transmit a given force; thus, the curves 1, 2, 
and 3 rise above each other in regular order (3 being the 
curve corresponding to the chilled iron spherical surfaces) ; 
and, moreover, that while the two first are straight lines 
the last rises more rapidly as the pressure increases, and, 
in fact, gives at last a coefticient of friction 


B= 0,262, 


Finally, it mer: be remarked that, whereas at lower 
pressures and with larger surfaces in contact, the presence 
of oil gee the latter causes considerable variations in 
frictional resistance, it was found that at the highest 
pressures used in the last set of experiments oil poured 
continuously upon the rolling surfaces had no appreciable 
effect whatever. 





ADJUSTABLE Puttey: Erratum.—In describing the 
adjustable pulley of Messrs, Weyman and Johnson in our 
last week’s issue, we incorrectly stated that the ends of 
the boss are bored conical, and are fitted with correspond- 
ingly shaped bushes, We should have said that the 
bushes and the interior of the boss are hexagonal, so that 
whatever the diameter of the shaft the bushes obtain a 
perfect bearing against the pulley. This arrangement 
was invented by a member of the firm, and also by Mr. 
G. Tolson, working independently, the latter being the 





earlier in point of time, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Ircn Market.—The warrant market was 
again strong last Thursday, over continued rumours of a 
good Canadian and Italian demand. Scotch iron closed 
14d. per ton upon the day, and on Cleveland and 
hematite iron the advance was 3d. and 4d. per ton re- 
spectively. Upto 42s. 64d. cash was paid for Scotch iron 
in the forenoon, and 42s. 74d. in the afternoon, the close 
being buyers at 42s. 64d. cash. The settlement price for 
Cleveland warrants at the close in the afternoon was 
34s. 74d., and for hematite iron 44s, 3d. per ton. Friday’s 
market was also strong, and prices improved 2d. per ton 
further on Scotch warrant iron, thus making a gain of 5d. 
per ton on the week. Cleveland iron lost 1d., and the 
price of hematite warrants remained firm at Thursday’s 
advance. The settlement prices at the close in the after- 
noon were: Scotch warrants, 42s. 9d. cash ; Cleveland, 
34s. 6d. ; hematite iron, 443. 44d.. No business was done 
in Cleveland iron either forenoon or afternoon. At the 
opening of the iron market on Monday, there was a 
rumour that last week’s shipments had been unusually 
large, amounting to 10,000 tons, the effect of which was to 
send up the price of Scotch warrants 14d. per ton, but it 
soon transpired that the shipments had been over-stated 
by 3000 tons, and the price at once came down to 42s, 7d. 
per ton cash, while in the afternoon 42s. 54d. per ton 
cash was accepted. Cleveland iron was steady, and the 
price showed no change, but hematite warrants advanced 
in price 1d. per ton, and subsequently declined 1}d. below 
Friday’s settlement prices. The close was—Scotch, 
42s, 6d. per ton; Cleveland, 34s, 6d.; hematite, 44s. 3d. 
The depression that occurred on Monday was continued 
in yesterday’s market. As low as 42s, 44d. per ton cash 
was accepted in the forenoon for Scotch warrant iron, 
but at the close in the afternoon buyers were offering 1d. 
per ton higher. Cleveland iron fluctuated in price to 
some extent, but the } gee 4 quotation for buyers in the 
afternoon was 34s, 44d. cash, and down to 44s. cash was 
asked for hematite iron by sellers before the close of the 
afternoon market. Scotch warrants brought from 42s. 6d. 
to 42s. 74d. per ton cash this forenoon, and at the close 
in the afternoon buyers were offering 42s. 7d. No busi- 
ness was done in Cleveland warrants, the closing quota- 
tion for which was 34s, '3d. buyers and 34s. 5d. sellers 
cash per ton. An improvement took place in hematite 
iron, business being done at 44s. 3d. cash and in the 
forenoon, and 4d. per ton lower in the afternoon, sellers 
at the close wanting 44s. 4d. cash. Several small lots of 
Scotch iron have been sold this week for the Continent, 
and to-day a maker booked a good order for future de- 
livery to the United States. On the whole there bas been 
rather more buoyancy in the pig-iron market during the 

st week, partly owing to the existence of a hopeful 
ales that the demand will improve as the autumn ad- 
vances. Certain orders have recently been booked on 
American, Canadian, and Italian account, and other 
lines” are said to be in the market which will doubtless 
soon be passed through. On the part of makers, also, it is 
reported that there has lately been more buying of special 
brands, not only on outside, but on local account, which is a 
most satisfactory feature. The outside public are not show- 
ing much disposition to invest in pig iron. During the 
past week other two blast furnaces have been relighted— 
one at Coltness Iron Works and one at the Eglinton Iron 
Works—so that there are now 84 furnaces in actual opera- 
tion, as compared with 83 at this time last year. Six are 
making basic iron, 19 are running hematite iron, and 59 
are making ordinary iron. Last week’s shipments of pig 
iron from all Scotch ports amounted to 7000 tons, as 
against 6473 tons in the preceding week, and 7532 tons in 
the corresponding week of last year. They included 1550 
tons tothe United States, 990 tons to Canada, 335 tons to 
Australia, &c., 255 tons to Italy, 588 tons to Holland, 
smaller quantities to other ports, and 2083 tons coastwise. 
The stock of pig iron in Messrs, Connal and Co.’s public 
warrant stores stood at 913,305 tons yesterday afternoon, 
as compared with 910,989 tons yesterday week, thus show- 
ing an increase for the week of 2316 tons. 


The Greenock Sugar Refining Trade.—One of the largest 
sugur refineries of Greenock is at present turning out about 
1000 tons per week. On one of the days of last week the 
output reached the large quantity of 400 tons. Messrs. 
John Walker and Co. are said to be very busy, and are 
laying out a large amount of capital in the improvement of 
their works, 

Chair of Engineering in the University of Edinburgh.— 
Professor Armstrong, who —- the chair of engineer- 
ing in the University of Edinburgh, has just issued a 
printed statement in support of an application for a grant 
out of the surplus funds of the Edinburgh International 
Exhibition of 1886, in aid of the building and equipment 
of a mechanical laboratory in connection with department 
of learning over which he presides. He gives an account 
of the origin of the chair, the provision made for its main- 
tenance by its founder, Sir David Baxter, of Dundee, and 
by an annual Parliamentary t; and he subsequently 
enlarges on the inefficiency of the means of instruction, 
as measured by the notions now prevailing as to what 
education in mechanical engineering should embrace. 
He wants his professorship to be, in all respects, fully 
abreast of modern requirements ; and to do this, he says, 
will entail the erection of an entirely new and specially 
arran, building, containing lecture, drawing, and 
model rooms, together with a properly equipped me- 
chanicallaboratory. If proceeded with in its entirety, 
his proposal may be estimated to cost 10,000. As it may, 
however, be impracticable to raise the whole of the sum 
at once, he proposes in the first place to build and equip 
the laboratory, as being the more urgently needed part of 
the scheme, and to proceed with the remeinder as funds 
become available. The cost of the laboratory alone, with 





the necessary machinery and apparatus, is estimated at 
from 5000/. to 60007. By way of commencing to secure the 
requisite funds to carry out his scheme, Professor Arm- 
strong makes an urgent appeal for a portion of the surplus 
accruing from last year’s Exhibition. 


The Forthcoming Glasgow International Exhibition.— 
Rapid progress is being made with the erection of the 
building for the International Exhibition to be held in 
Kelvingrove Park, Glasgow, next year. The foundations 
of the structure, on which work was begun in May, were 
finished before the end of June, and by the second week 
of July the present contractor had entered upon his opera- 
tions. These are being pushed forward with the least 
possible delay. Already over 250 ft. of the framework of 
the central court are erected, while the construction of the 
picture galleries is almost completed, so that even now a 
rough idea can be formed of the great area which the 
building is to occupy. It isanticipated that, with the ex- 
ception of one or two minor portions, the whole of the 
edifice will be up before the end of November. 


Steel Company of Scotland.—At a meeting of the direc- 
tors of the Steel Company of Scotland, held to-day, it was 
agreed to recommend (subject to audit) the payment of a 
dividend at the rate of 34 per cent. per annum, free of in- 
come tax, after writing off for depreciation the sum of 
15,000/., and carrying forward about 1100/. to next year. 
The last two dividends were each at the rate of 4 per cent. 
per annum, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on ’Change although the race 
meeting at Stockton interfered somewhat with business. 
The market was firmer in tone and No. 3 Cleveland pig 
iron fur prompt delivery was again quoted 34s. 6d. per 
ton, makers still adhering to 35s. ithin the past iow 
days there has been rather more disposition shown to ope- 
rate, and there are more inquiries in the market at present 
than there have been for some time past. The advices from 
most iron centres both at home and abroad continue satis- 
factory. A very large trade is still being donein railway 
materials of all descriptions, and especially is this the 
case in steel rails, the prices of which are stiffer. 
manufactured iron trade there is nothing new to report, 
and prices were similar to those which have been quoted 
for the past week or two. Ship plates are nominally 
4l. 10 per ton, angles 4/. 5s., steel ship plates 67. 2s. 6d., 
and angles 5/. 10s., all less 24 per cent. at works. 

Engineering and Shipbuilding.—Engineers and iron- 
founders keep steadily employed, but there is no new 
feature in shipbuilding. There are on the stocks on the 
northern rivers a large number of very fine vessels in a 
forward state of construction, and it is satisfactory to 
notice that so soon as one is launched the keel of another 
is laid down, Consequently upon the activity in ship- 
building there is considerable briskness in the marine 
engine shops. Nearly all the new vessels are being 
fitted with triple-expansion engines, 


The Steel Trade.—All the steel works throughout the 
North of England continue extremely busy, and most of 
them are not only pressed for deliveries but are booking 
fresh orders. There is work in hand which will keep the 
mills running full time over the whole of this year. 


The Coal and Coke Trades.—There is a steady demand 
for both coal and coke, and prices remain unaltered. The 
Northumberland coalowners are recovering some of the 
business which they lost during the protracted strike, but 
it will be some time before they regain the whole of 
their old connections, Such suicidal struggles as those of 
the Northumberland strike are attended with the most 
serious results. It would be well if the Northumberland 
and Durham coalowners could see their way to imitate 
their brethren of the Cleveland iron trade, and establish 
a Board of Arbitration for the settlement of all disputes 
at the collieries and coke ovens in the two counties, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Samuel Fox and Co., Limited.—The seventeenth ordinary 
general meeting of this company has been held in Shef- 
field, Mr. William H. Fox (son of the late Mr. Samuel 
Fox, and chairman of the company), occupied the chair. 
and in the course of his address said the company had 
been in the past year subject to keener competition than 
it had ever been before. 
cent, per annum was declared, and Mr. William Chester- 
man was added to the directorate. 

Sheffield Forge and Rolling Mills Company, Limited.— 
The annual report of this company was issued on Satur- 
day. The gross profit for the past year is 36737. The 
directors having withdrawn 4000/. from the floating 
capital of the company in reduction of the mortgage debt, 
recommend that no dividend be paid, but that 3000/. be 
— 29 the reserve fund and the sum of 7941. be carried 

orward. 


A Seventy-Ton Steel Casting.—On Thursday last Messrs. 
Vickers, Sons, and Co., Limited, of Sheffield, put under 
their forging press the largest steel ingot ever cast in 
Sheffield. 1 weighed 70 tons, was 62 in. in diameter, and 
is for an A tube for a 134 in. 66-ton gun manufacturing 
at Woolwich. The steel had been heating in a furnace 
for sixty hours. A porter-bar and balance weight, the 
latter 20 tons, were used in manipulating the metal, which 
by means of a 150-ton crane was quickly moved from the 
furnace to the press and placed on the anvil block. Then 
the ram slowly descended, squeezing the immense ingot 
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A dividend at the rate of 15 per |- 





into shape under a pressure of 2800 tons. This fine piece of 
machinery can be worked up to 3000-ton pressure. The 
whole operation was accomplished with ease and expedi- 
tion. Only the ordinary staff were employed, their magni- 
ficent mechanical appliances enabling the company to 
dispense with the small army of workpeople formerly 
required in such exceptional undertakings. The com- 

ny is now engaged on the shafting for two new Inman 
iners and on cranks and shafting for the [talian Govern- 
ment’s new warship, the Sardegna, of 25,000 horse-power, 
besides the making of steel shells and other goods for our 
own Government. 


The Coal Trade.—The South Yorkshire collieries sent 
to Hull last month a total of 148,392 tons hgainst 132,176 
tons for July of last year; for the seven months the 
weight was 1,002,704 tons against 744,664 tons during the 
first completed seven months of 1886. The exports reached 
95,718 tons against 75,784 in the corresponding month of 
last year; for the seven months 499,476 tons against 
311,979 tons. The principal increasing markets are Russia, 
Sweden and Norway, France, Belgium, and South 
America. Denmark shows a considerable decrease. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Last week’s shipments of steam coal amounted 
tonearly 150,000 tons. Most of the collieries are well em- 
ployed, and the best qualities have been selling at 9s. 3d. 
to 9s. 6d. per ton, while there has been a fair demand for 
dry coal at 8s. to 8s. 3d. per ton. Small steam coal 
as been plentiful at 4s. to 4s. 6d. per ton. The iron and 

steel works of the district are pretty well employed. 


Water Supply of Burnham.—At the monthly meeting of 
the Burnham Local Board on Friday a letter was read 
from the Local Government Board, stating that they were 
prepared to recommend the Public Works Loan Com- 
missioners to lend the Local Board 9000/. for works of 
water supply, and it was agreed to apply for the loan 
oer: The a tenders were accepted: 
Messrs. Cochrane and Co., Worcester, for supplying iron 

ipes, 29967. 7s. 2d. ; Mr. H. Southerd, Polesworth, near 
Tamworth, for supplying earthenware pipes, 2017. 13s. 4d.; 
Messrs. Blakeborough and Sons, Brighouse, Yorkshire, 
far supplying valves, hydrants, &c., 128/. 192. 6d.; Mr. 
Gibson, Exeter, for laying earthenware pipes and 
building reservoir, 1413/. 19s.; and Messrs. Willey and 
Son, of Exeter, for laying iron pipes 1197/. 17s. 3d. 


Fares on the Great Western Railway.—At the half- 
yearly meeting of the Great Western Railway Company 
a discussion took place on the question of passenger fares, 
Mr. Giles suggesting that the third-class fares should be 
1d. per mile, the second-class 1}d., and the first-class, 14d. 
The chairman (Sir D. Gooch) said the directors believed 
the adoption of Mr. Giles’ scheme would entail a loss of 
from 150,000/. to 190,000/, annually, and it was accordingly 
negatived. 

The Severn Tunnel.—At the half-yearly meeting of the 
Great Western Railway Company, the chairman (Sir D. 
Gooch) said the doubling of the Bristol and South Wales 
Union Line having been completed, through passenger 
trains were now being run between London and South 
Wales vid the Severn Tunnel. He thought it would bea 
satisfaction to the proprietors to know that as far as the 
board could estimate, taking the month of April, which 
was by no means the best, as a basis, new traffic appeared 
to be passing through the tunnel to the extent of about 
75,000/. per annum. 


Welsh Coal and Iron.—The shipments of coal from the 
South Wales ports in July presented an increase of 82,358 
tons as compared with the shipments of July, 1886. The 
foreign shipments of coal from Cardiff in July, were 
666,485 tons; from Newport, 211,098 tons ; from Swansea, 
67,327 tons ; and from Llanelly, 6032 tons; making an 
aggregate of 950,492 tons. The shipments of coal coast- 
wise, in July were: Cardiff, 110,783 tons; Newport, 
90,851 tons; Swansea, 66,706 tons ; Llanelly, 7838 tons, 
making an aggregate of 278,177 tons. The shipments 
of iron and steel from Cardiff in July were 10,433 tons ; 
from Newport, 26,217 tons ; and from Swansea, 1945 tons ; 
making an aggregate of 38,395 tons. The shipments of 
coke from Cardiff in July were 5223 tons ; from Newport, 
1181 tons ; and from Swansea, 553 tons, making an aggre- 

te of 6957 tons. The shipments of patent fuel from 

ardiff in July were 17,010 tons; from Newport, 4672 
tons; and from Swansea, 26,349 tons; making an aggre- 
te of 48,031 tons. The aggregate shipments of coal 
rom Cardiff in the seven nah ending July 31, this 
ear, were 4,255,416 tons ; of iron, 49,935 tons; of coke, 

,865 tons ; and of patent fuel, 130,214 tons. The aggre- 
gate shipments of coal from Newport in the first seven 
months of this year were 1,34€,548 tons; of iron, 149,480 
tons ; of coke, 6265 tons ; and of patent fuel; 47,294 tons. 
The shipments of coal from Swansea in the first seven 
months of this year were 480,312 tons; of iron, 10,156 
tons ; of coke, 1438 tons ; and of patent fuel, 158,748 tons. 


Improvements on the Great Western Railway.—The con- 
struction of additional sidings and other works near 
Bristol, urgently required for the accommodaticn of the 
goods traffic at the station, and also of traffic passing by 
the Severn Tunnel route, is making active progress. To 
afford additional facilities for traffic on the main line it 
has become necessary to construct extensive refuge sidings 
at various stations between Swindon and Bristol. and a 
contract has been entered into for these works. The re- 





construction of viaducts on the West Cornwall section, 
and of the Newport and Landore viaducts, is still in 
progress. A contract has been let for the erection of a 
new passenger station on the up side of the line at 
Gloucester. 
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THE DOCTRINE OF MECHANICAL 
EQUIVALEN'S, 
AN important point in patent law has recently 
been argued in the Court of Appeal, before Lords 
Justices Cotton, Bowen, and Fry. The case turned 


upon the alleged infringement by Mr. Edward 
Bennis, of Bolton, and by Messrs. Crosses and 





Winksworth, and Messrs. Greenhalgh and Shaw, of 
a patent, for a mechanical stoker, granted to Mr. 
James Proctor, of Burnley, in 1875. Mr. Bennis 
was the maker of the stokers which were said to 
infringe the plaintiff's patent, and the other defend- 
ants were using such stokers. The matter had 
already been tried before the Vice-Chancellor of 
the County Palatine, whose finding was that the 
machines in question were infringements of the 
patent, but that the defendants Crosses and Winks- 
worth and Greenhalgh had used them with the ac- 
quiescence of the plaintiff, who therefore could not 
proceed against them for damages. They were, 
however, warned that if they continued to use them 
it would be at their own peril. There was an appeal 
on both sides against this judgment, and the case 
was re-argued during six days last month, and judg- 
ment was given on August 4. The counsel engaged 
were : for the plaintiff, the Attorney-General and 
Mr. Moulton ; for Mr. Bennis, Mr. Aston and Mr. 
Bousfield ; and for the defendants, Mr. Rigby, Mr. 
Clare, and Mr. Baker. 

Proctor’s mechanical stoker is well known. The 
coal is fed by spiked rollers on to a curved plate in 
front of the mouth of the furnace, and is thrown 
forward from this plate by a door or flap acting as a 


=|shovel. The door is attached toa horizontal shaft, to 


which an intermittent reciprocating motion is given 
by tappets and springs. The tappets slowly rotate 
the shaft to draw back the plate or flap, and then 
release it, when the springs impel the shaft in the 
opposite direction with great rapidity, so that the 
coal is shot forward on to the fire. All through the 
trial this was spoken of as ‘‘ radial action,” although 
‘tangential action” would seem to be the correct 
expression. Several tappets of different sizes are 
used in succession, so that some of the coal is sent 
to the back of the fire, some to the middle, and 
some tothe front. The claim made in the patent 
specification is as follows: ‘‘I lay no claim to the 
hopper A, nor to the spiked rollers, nor to the 
shafts and worms for operating the same ; but what 
Ido claim is the employment of the tappets G G, 
and the shafts E E, and springs H, when applied 
to and in connection with the doors D D, as and for 
the purpose herein fully described and illustrated.” 
It appears that the defendant Bennis mounted 
his door. at the end of an arm turning on a stud or 
pin, and he applied the tappets and springs directly 
to this arm, or to projections formed on the arm. 
By this arrangement he avoided the use of a shaft, 
and therefore one of the elements of the combina- 
tion claimed was absent from his arrangement, at 
least in its absolute intrinsic form. 

In giving judgment, Lord Justice Cotton disposed 
in a few words of the attempt which had been made 
to invalidate the patent for want of novelty. He 
also declared that the specification was sufficient, 
and then turned to the question of infringement. 
The defendant had not copied the plaintiff's design 
exactly, he admitted, and the question to be de- 
termined was whether he had taken the essence 


7 | of it, and produced acolourable imitation. He had 


no‘shaft, as in the plaintiff's combination, but he 


208| had at the end of an arm something which was 


in reality a shovel, and which pushed the 
coal into the fire, and the flap at the end of that 
arm had a radial (tangential ?) action, and also an 
intermittent or reciprocating action. That arm, or 
the arm of the flap, was not fixed to a shaft, the 
arm rotating on its own bearing. ‘‘ Here,” con- 


o| tinued the judge, ‘‘ you have the arm at the end of 


which there is not a flap, but that which acts as the 
flap does, by having a radial motion given to it, and 


1| which, although it is not fixed to the arm which 


revolves, is fixed to an arm which revolves on a 
pin, which is the axis of the arm.” He then 
pointed out that there was a variation in the 
arrangement of the tappet, which, instead of acting 
against an arm on the shaft, acted against a 
thickened part of the arm which constituted the 
shovel or flap. Summing up this part of the sub- 
ject, Lord Justice Cotton said, ‘‘ Although one has 
not got the exact combination, yet one has got the 
combination in substance and result by putting mere 
mechanical equivalents for those which are in the 
plaintiff's machine, and which are the combination 
he claims to have invented.” 

It had been contended by counsel that, according 
to Curtis v. Platt, in a case where a combina- 
tion is claimed for improvements in machinery, the 
patentee must be held to the description he gives 
of the particular means by which his invention is 
to be carried into effect, and that the doctrine of 
mechanical equivalents does not apply. This, from 





a legal point of view, was the most interesting 
feature in the trial. In connection with it Lord 
Justice Cotton said that what was meant in the 
judgment which had been quoted was that when 
there was no novelty in the result—when neither 
the machine nor the result was new—a patentee who 
claimed an improvement for producing a known 
result in a known machine must be tied strictly to 
the invention which he claimed. In the plaintiff's 
case, however, there was not only novelty in the 
machine, but there was novelty in the effect and in 
the result to be produced by that machine. Lord 
Justice Bowen, in dealing with the same point, said 
that when an absolutely new invention was being 
considered the rule laid down in Curtis v. Platt 
could not be followed, without it was recollected 
that the result effected was new as well as the com- 
bination, and that when there was really an in- 
genious novelty in the idea that the combination 
would produce a novel result, that novelty in the 
idea, and the production of the result, really entered 
into the merit of the thing itself. The plaintiff had 
produced, instead of mere automatic feeding, an 
intermittent radial action of the flap of the door, 
and the defendant had taken the substance and 
essence of the plaintiff's combination, although he 
had substituted here and there something that 
amounted to a variation. 

Lord Justice Fry was even more emphatic. He 
said that the main inquiry to answer before deter- 
mining the true construction of the claim, was 
whether this was a combination for an old object 
or a new object. It appeared to him that the cases 
quoted drew a broad distinction between combina- 
tions which were old both as regarded their elements 
and as regarded the object to be attained, and com- 
binations which, though old as regarded their ele- 
ments, were new as regarded the mode of putting 
them together, and new as regarded the object to 
be attained. Comparing Curtis v. Platt, Clarke v. 
Adie, and Nordenfelt v. Gardner, he found that 
there was a broad line of distinction to be drawn 
between cases of combination for an old object and 
cases of combination for a new object, and he 
thought that reason supported the authorities. 
Turning to the patent before him, he found that 
its real object was the automatic placing of coal on 
a fire by intermittent radial action, and that object 
was new. If that were so, then the judgment of 
Lord Cairns in Clarke v. Adie distinctly applied. 
He stated in that case that ‘‘the infringer might 
not take the whole of the instrument here de- 
scribed, but he might take a certain number 
of parts of the instrument which in many re- 
spects would resemble the patented instrument, 
but would not resemble it in all its parts, 
Then the question would be... whether that 
which was dune by the alleged infringement 
amounted to a colourable departure from the in- 
strument patented, and whether in what he had 
done he had not really taken and adopted the sub- 
stance of the instrument patented.” Lord Justice 
Fry then compared the features of the plaintiff's and 
defendant’s machines and found that the broad 
distinction between them was, that in the former 
case the radius was attached to a shaft, and in the 
latter it worked on a pin. ‘‘ The result,” he added, 
‘appears to me substantially the same by substitut- 
ing the pin for the shaft as the centre on whieh 
the radius acts, and by impelling the radius itself, 
instead of impelling the shaft fixed to the radius, 
you have produced in substance precisely the same 
radial action by the same means. You drive your 
radius in one direction by tappets, and you drive it 
in the other direction by a spring, and you pro- 
duce the same result, namely, the feeding of coal 
by a radial motion, made intermittent in one direc- 
tion by the operation of the tappets, and in the 
other direction by the springs. I think, therefore, 
we have a new combination for a new object, and 
the gist of that combination has been taken by the 
defendant, and that consequently is an infringe- 
ment.” 

In the end judgment was given for Mr. Proctor 
against all the defendants. 

This judgment is noticeable for the clearness 
with which it affirms the doctrine of mechanical 
equivalents in cases where a combination is claimed. 
It almost seems to go further sometimes, the ex- 
pressions ‘‘ substance of the combination, ‘‘ essence 
of the combination,” ‘‘ substantial part of the 
combination,” seeming to imply that a combination 
claim may be infringed without every element of 
the combination being used, if the patentee has not 
really grasped what were the essential parts of his 
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combination, and has included in his claim some 
that were not essential. Lord Justice Bowen said, 
** With regard to the additions and omissions, it is 
obvious that additions may be an improvement, 
and that omissions may be an improvement ; but 
the mere fact that there is an addition, or the mere 
fact that there is an omission, does not enable you to 
take the plaintiff's patent.” But in the face of what 
was laid d seu in Harrison v. The Anderston Foundry 
Company, we can scarcely believe that the omissions 
here referred to are omissions of elements mentioned 
in the claim as part of the combination patented. 
Probably they refer to matters shown in the draw- 
ings, or referred to in the specification, in connec- 
tion with the part of the combination. The plaintiff 
says that he claims ‘the tappets G G, and shafts 
E E, and springs H when applied to and in con- 
nection with the doors D D,” and the defendant’s 
counsel would be ready enough to argue that the 
use of the letters of reference in the claims narrowed 
the patent to the form of tappets, shafts, and springs 
shown in the drawings, and that if other tappets 
were used, or if some of the features of the tappets 
were omitted there would be noinfringement. We 
may safely assume that when the judge said that 
omissions would not bar an action for infringement 
of acombination claim, if the essence of the claim 
were taken, he did not refer to omissions of the 
elements of the claim, but of the accidental features 
of those elements. The rule that a combination 
claim is not infringed unless every part of the com- 
bination is taken, is too firmly established to be 
shaken by inferential reasoning from a judgment 
devoted to another point. 

But while patentees will be glad to see how dis- 
posed the courts are to protect them against those 
who take the substance of their inventions, they 
must remember that this benevolent action turns 
greatly on the question of novelty. Either the 
means must be novel, or the result must be novel, 
else the patentee will be held strictly to the words of 
his specification, and cannot claim the advantage of 
the doctrine of mechanical equivalents. It may be 
said that stoking was not novel at the date of 
Proctor’s patent, and that neither was mechanical 
stoking. But the object sought to attain was ‘‘ the 
automatic placing of coal on a fire by intermittent 
radial action,” and this was proved to be new. 
Hence, although the defendant varied the elements 
of the combination claimed, he was held to have 
infringed the patent. But if this judgment is con- 
soling to the owners of patents, it is anything but 
agreeable to the great body of inventors and me- 
chanics who want to secure the results of their own 
study and ingenuity, and at the same time desire to 
avoid infringing the rights of others. Its effect is 
to emphasise the existing difficulty of deciding from 
the perusal of a specification, the meaning of the 
claims. The words of a combination claim may 
cover nothing more than they actually specify, or 
they may include all possible mechanical equivalents 
for the devices they set forth, and no one can tell 
which method of interpretation to follow until he 
has first determined whether the means employed, 
or the effect produced, is new, or whether both are 
alike old. This may entail an immense amount of 
labour, occupying a long time and costing a con- 
siderable sum, and even then it is very possible that 
the desired evidence will elude the searcher and a 
wrong conclusion be drawn. And this has not 
only to be done once, but perhaps a hundred times 
by as many independent workers, each of whom is 
not only mulcted of his money, but possibly in- 
timidated against proceeding by the uncertainty 
which surrounds the subject. 1t is certain that this 
method of interpreting specifications is detri- 
mental to the public interest, and tends to repress 
invention. Every specification should be complete 
within itself, and should be so expressed that it is 
easily possible to know the ground covered by its 
claims. In this respect the paten‘ practice of the 
United States is before our own, and while it is 
possible to obtain as good protection there, as here, 
against colourable imitations, yet the question what 
is, and what is not, an imitation is far more easily 
decided. 








CONCRETE IN SEA WATER. 


Tur Aberdeen people are creating a stir on the 
question of cement. They have not been very suc- 
cessful with their concrete works down in that part 
of the world and now they are trying to put the 
blame on the cement ; not on their own particular 
cement but on Portland cement in general. The first 





thought that would occur to any one who has had 
sufficient experience to know that cement concrete 
has been successfully used for more than twenty 
years in all sorts of situations, would be to say 
something unpleasant about a workman and his 
tools. Our second thought, however, is to look 
carefully into the case and see what it is all about, 
and how it is that all at once in this year of Jubilee 
it should suddenly be discovered that Portland 
cement will not stand in sea water. We have been 
under some hallucination we suppose, but we have, 
until the Aberdeen bombshell fell, been under the 
impression that we had frequently seen concrete 
not merely standing in sea water, but getting 
harder after fifteen or twenty years of exposure. 

As to the facts. About three or four years ago 
the Aberdeen Harbour Trustees built a graving 
dock of Portland cement concrete, faced (at the 
entrancé at any rate) with granite, down to low- 
water level. The concrete was formed of one part 
of cement to five of ballast, with a proportion of 
rubble stones added. When not faced with granite 
the concrete was rendered with one to one compo. 
lin. thick. The concrete was mixed in Messent’s 
mixer and deposited in the usual way. The sand, 
ballast, &c., are stated to have been clean and of 
good quality, and the cement to have been supplied 
by first-class makers and properly tested. The 
dock was constructed inside a cofferdam and all 
the concrete had set perfectly hard, to all appear- 
ance, before the water was admitted. The ground 
behind the dock is very porous and stands tolerably 
full of water, which of course exerts pressure on 
the walls of the dock when it is empty. 

Shortly after the dock was in use the cement 
rendering at places, notably the entrance, showed 
signs of softening and peeling off. Theconcrete where 
exposed appeared at first fairly solid, but being 
very Y pesirar the water from the ground behind 
passed out freely. Under the action of this almost 
continuous stream of water, the concrete still further 
decayed, until it became necessary to take steps to 
repair it. Atabout this stage the engineer seems to 
have thought it advisable to consult a chemist, and 
accordingly Professor Brazier, of Aberdeen Univer- 
sity, was called in. This gentleman analysed the 
different cements used, and also samples of the 
decaying concrete from various parts of the work. 
His results are embodied in a report which we have 
before us, and as he is the author of the new 
doctrine we propose to give his analyses in detail. 
There appear to have been three different cements 
used—from different makers we presume—and the 
three were analysed by Professor Brazier, :.5 fol- 
lows : 





| No. 1 No. 2 No. 3. 
Alumina and oxide of iron .| 10.70 11.10 | 9.95 
Silica .. - + pai | 18.07 17.42 18.26 
Lime .. 53.57 54.46 53.01 
Magnesia 0.54 0.64 0 52 
Sulphuric acid $e ee »s 1.02 1,01 1.01 
Water of chemical combination | 
and traces of carbonic acid .. 6.10 15.37 17.25 








| 100.00 100.00 | 100.00 


The analyses of the decomposed cements were : 














Ee eee ee 
Alumina and oxide | | 
of iron --| 26.76 | 28 42 1.05 1.58 5.60 
Silica .. ~~ ..| 18.04 19.55 1.33 1.31 10.87 
Carbonate of lime ..| 6.61 | 15.78 | 45.72 35.42 | 38.37 
Hydrate of lime ..; 80.54 | 16.04 | 27.86 | 17.17 | 19.21 
me magnesia 13.57 | 15.08 | 21.03 | 39.96 | 22.30 
Sulphuric acid --| 2.08 4.23 1.31 -90 85 
(Solublein water) ../ 1.60 oh 171 | &71 2.80 
| 100 00 | 100.00 | 100.00 


| 100.00 | 100.00 





The next step taken by the professor was to de- 
compose cement artificially by digesting it in sea 
water, occasionally heating the water. In this way 
he decreased the percentage of magnesia in the sea 
water from 12.98 to 0.46, the quantity lost being 
evidently absorbed by the cement. 

From these experiments the professor draws the 
conclusion already referred to which, if true, would 
practically prohibit the use of Portland cement in 
sea works. To put it in his own words: ‘‘ It would 
appear that Portland cement has not sufficient 
power to resist the action of sea water.” This re- 
sult seems to have been adopted by the engineer 
without demur. 

Now we are only engineers, not chemists, and we 
do not claim to know more about cement than any 








ordinary engineer who uses it ought to know, but 
we have no hesitation in saying that Portland 
cement, properly made and properly used, will resist 
the action of sea water, and also that nothing has 
been proved to the contrary by the Aberdeen 
experience or experiments. Nothing is more 
fallacious than drawing general conclusions from 
isolated cases or insufficient data, and scientific men 
in particular, should be very careful to avoid an 
error which is only excusable in people whose 
scientific or logical training has been neglected. 
But it seems evident that Professor Brazier 
has not only drawn a wide conclusion from an 
isolated case, but has also been somewhat hasty in 
the conclusion he draws from his own experiments. 
Apparently he did not know that Portland cement 
concrete has successfully resisted the action of sea 
water for many years, for if he had been aware of 
this he would, as an inquirer with a scientific mind, 
have naturally assumed that there must be some 
special circumstances entering into the Aberdeen 
case, which makes it different from the others. It is 
true that the professor directs attention to some 
remarks made by Mr. Hayter at the Institution of 
Civil Engineers last year, but Mr. Hayter was—as 
becomes a man of his experience—much more care- 
ful in his language than Professor Brazier; and 
while stating, what has long been well known, that 
the presence of a large quantity of magnesia is pre- 
judicial, he specially said that he did not consider 
1 per cent. objectionable. But the highest percen- 
tage in the Aberdeen cements was 0.64, which is 
considerably less than appears in cements which 
have frequently been used successfully in salt 
water. 

Even on his own showing the professor’s 
conclusion is unwarranted. He has mistaken 
the post hoc for the propter hoc, a mistake which 
is frequently made, it is true, but of which 
a professor should not even be suspected. Ad- 
mitting that the percentage of magnesia increased 
from 0.52 to 0.64 in the cement when it set, to 
13.57 to 39.96 in its decomposed state, does it 
follow that the absorption of the magnesia caused 
the disintegration? Is it not equally probable 
that having disintegrated from other causes, the 
facilities for the absorption of magnesia were in- 
creased? Possibly Professor Brazier has never 
analysed cement which has ‘‘ blown” from being 
too hot or overlimed, and subsequently subjected 
to the action of sea water; if he should do so he 
will find that the percentage of magnesia increases 
as in the Aberdeen case. 

Dr. Michaelis, who probably knows as much 
about the chemistry of cement as any living 
authority, and who also has had a large practical 
experience of its use, has stated that so long as 
cement does not contain more than 5 per cent. of 
magnesia, no prejudicial results need be antici- 
pated. He points out that while cement is liable 
to absorb magnesia from the sea, if it sets properly 
it appears to become coated with a film of calcic 
carbonate which is unaffected by the magnesic sul- 
phate in the salt water, and absorption of the 
oxide becomes impossible. If he be correct in this 
theory, and his great experience renders it more 
than probable, Professor Brazier’s experiment of 
digesting cement in sea water is valueless, as of 
course cement in its disintegrated condition cannot 
assume its protecting coat of calcic carbonate. And 
it would also tend to show how important it is to 
treat concrete in such a way as to allow it to set 
quickly when it is subject to the action of sea water. 

Of course we are not in a position to give a 
definite opinion as to the cause of the failure of the 
cement in the Aberdeen concrete; we can only 
point to certain matters which require further 
careful and unprejudiced examination. And here 
let us remark that the case of this graving dock 
does not appear to have any connection with the 
disintegration of the concrete of the south-west 
breakwater. As we have previously pointed out, 
the failure at the breakwater was amply accounted 
for by the fact that too little cement was used in 
the face work, and we understand that this view is 
held by Mr. Dyce-Cay, the engineer who designed 
and constructed the work. 

It is well known to all cement makers and to 
most engineers who use cement, that if a great 
tensile strength, combined with a high specific 
gravity is demanded, makers are tempted or even 
obliged to over-lime the cement, and particularly 
if a high test is required at a short date. Mr. 
Hayter, who is quoted by Professor Brazier, states 
that he thinks Wout 220 Ib. to 260 lb. per square 
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inch is a sufficiently high best ; and the best autho- 
rities now rely more on the sand test, which 
although a severe one does not necessitate over- 
liming, as twenty-eight days are allowed. . And 
when engineers specify more than 300 1b. per square 
inch at seven days they are, or ought to be, careful 
to keep the weight low, if indeed it is mentioned at 
all; and further, to reduce the risk of free lime 
they should specify fine grinding, say not less than 
95 per cent. through a 2500 mesh. Now, were 
these matters attended to at Aberdeen, or is this not 
simply a case of high tensile strength at a short 
date, high specific gravity and coarse grinding offer- 
ing a distinct inducement to over-liming ? 

Another not infrequent cause of failure in con- 
crete work is using hot cement; was all this ce- 
ment properly cooled by being spread out on a floor 
before being used? If not it is quite probable that 
some of it was used too hot and ‘* blew” in conse- 
quence. Cement by the very best makers is often, 
in busy seasons, sent out of the works red hot, and 
stowage in the close hold of a vessel offers no 
facility for ventilation. We have seen cement 
which had been two months at sea arrive so hot 
that its use would have resulted in unmistakable 
‘*blowing,” had not the ‘‘ pat-on-a-glass-plate’’ test 
prevented its use. Was this precaution in use at 
Aberdeen ? 

It appears that the disintegration is not universal 
over the whole of the exposed surface of the dock, 
so that it is more than probable that the cement 
which gave way was not exactly the same or in the 
same condition as that which remained hard, or 
that it had been subject to different conditions. 

It is satisfactory to be able to note that the 
Harbour Trustees have not rested satisfied with the 
explanation offered by their engineer and Pro- 
fessor Brazier, but have asked Mr. Messent, of the 
Tyne piers, to report on the matter. That gentle- 
man’s years and experience are sufficient guarantee 
that any opinion he may give will not be hastily 
arrived at, and no doubt he will take care that the 
whole subject will receive a more searching investi- 
gation than has hitherto been attempted. What- 
ever conclusion he may come to, we venture to 
predict it will not be the same as that at which 
Professor Brazier has arrived. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our two last issues we gave some account of 
the papers read at the recent summer meeting of 
this Institution, and the discussions thereon, carry- 
ing our report of the sittings to the evening of 
Wednesday the 3rd inst., the second day of the 
meeting. We also, in our last issue, gave a descrip- 
tion of the Linoleum and Floorcloth Works of 
Messrs. John Barry, Ostlere, and Co., at Kirkcaldy, 
to which an excursion was made on the Wednesday. 

On the following day the members went in a 
body to Dundee, where, as we intimated in our 
last issue, a warm welcome awaited them. Several 
works were open for inspection, and a number of 
vehicles having been provided by the Reception 
Commitee, the hour or two between the time of 
arrival and lunch were spent in inspecting as many 
of these works as possible. The chief attraction 
was naturally the 


Jute Works, 


for which the town is famous. A large party made 
their way to the Tay Jute Works, owned by 
Gilroy, Sons, and Co. The visitors were received 
by Mr. Chalmers, the manager, and were conducted 
through the large establishment, in which over 
2000 hands are employed. The whole process of 
converting the raw material into fabric was seen, 
and although the inspection was naturally a hurried 
one, owing to the limits of time, enough was shown 
to impress the visitors with the great importance of 
the industry of preparing these coarse fabrics and 
the large amount of costly machinery involved in its 
manufacture. 

The jute is brought in done up in large bales, 
and the first process consists of passing it through 
rolls either corrugated, toothed, or of some other 
pattern. The fibre is then passed through trains of 
rolls, twenty or more pairs being placed in horizontal 
trains, and after undergoing other cleansing or pre- 
paring processes it is taken to the mill. It would 

e useless for us to attempt to describe the different 
types of machines by which it is spun into yarn, 
but at Messrs. Gilroy’s works there appeared to be 
floors upon floors in their substantial buildings, full 








of various kinds of spmning machines. From the 
mill the yarn is taken to be woven into fabric, and 
here again the visitors were shown room after room 
of machines, which no doubt had points of special 
interest had the visitors had sufficient time at their 
disposal to elucidate them. 

The motive power for driving this vast mass of 
machinery is supplied by two large engines, one a 
Corliss engine by Hick, Hargreaves, and Co., of 
Bolton, which elicited the admiration of the 
members, and afforded a splendid example of rope 
gear, the large flywheel used as a driving wheel 
running with most beautiful precision. The second 
engine, evidently of older date, was of the ordinary 
beam type. These engines are run with condensers, 
and for supplying the refrigerating water there is 
a large reservoir with a jet cooling service which 
allows the water to fall through the atmosphere. 
The large number of sets of fine hydraulic finishing 
rolls, and the hydraulic presses for packing the 
fabric into bales were also much admired. 

From Messrs. Gilroy’s works a still more hurried 
visit was paid to the Seafield Jute Works of Thom- 
son, Shepherd, and Co. Here the process of pre- 
paring, spinning, and dyeing jute yarns, and the 
weaving of these into carpets, sacking, horse- 
clothing, &c., are also made at this factory. The 
number of hands employed is about 1100. There 
are four engines of a collective horse-power of over 
1000 indicated. A compound tandem engine used 
on these works, constructed by Carmichael and Co., 
of Dundee, and working up to 300 indicated horse- 
power, is fitted with Tate’s electric stop motion. 

Manhattan Jute Works, the property of Mr. 
F. S. Sandeman, were also on the list for visiting. 

The remaining works open for inspection were 
the 

BiackneEss Founpry, 

belonging to Urquhart, Lindsay, and Co. These 
works have been laid out for the construction 
of textile machinery, where a large part of that 
used in the staple industry of the town is pro- 
duced. The main erecting shop is 167 ft. by 
74 ft., and has attached a shed 84 ft. by 38 ft., 
beyond which again is a grinding shop. The total 
area of these is 18,800 square feet. There is 
also a gallery where the lighter machine tools are 
placed. In the erecting shop there are three 
travelling cranes, having all motions controlled 
from the floor. A large flat, over 10,000 ft. square, 
used for erecting small machines and for pattern 
making, is slung from the roof tie-beams, so as not 
to interfere with the travelling cranes below. The 
blacksmiths’ shop has four steam hammers. The 
floor space is 2800 square feet. 

The moulding shop at its greatest length is 201 ft. 
by 83 ft. Here moulding for helical bevel wheels 
attracted some attention. 

A tramway is laid throughout the whole works, 
and the wagons can pass under seven cranes, vary- 
ing in capacity from 4 to7 tons. 


Tue Dunpese Founpry, 


of Gourlay Brothers and Co. was the next on 
the official list, and was visited by a good number 
of the members. These works, devoted to the pro- 
duction of marine engines, have been in existence 
for three or four generations, and have been supple- 
mented and enlarged from time to time as the 
progress of events demanded. 

There is, amongst many modern specimens of 
machinery, a good deal of historical interest in 
these works. In the erecting shop the visitors 
were shown what appears to be really the first 
vertical and horizontal planing machine, or, as it is 
sometimes called, a combined slotting and planing 
machine. This fine machine tool, which has since 
become almost a necessity to a first-class marine 
engineering shop, was designed by Mr. J. Barrow 
(now of the firm of T. Shanks and Co., of John- 
stone), and made by the late J. S. Hulse, of Sal- 
ford, in 1866. This is not a self-contained machine, 
being adapted to the columns of the existing shop, 
but nevertheless may be pronounced the parent of 
the now standard machine tool. There is also 
another vertical and horizontal machine on Bar- 
row’s patent design, arranged so that the work 
can pass underneath the framing, the weight of 
which, it may be remarked, is said to be 50 tons. 
There is also a double universal boring machine 
with a range of 12 ft. by 20 ft. by Shanks and Co., 
of Johnstone, together with many other heavy ma- 
chine tools by various Manchester and Leeds 
makers. A side gallery contains the lighter ma- 
chine tools. - There is a travelling crane to lift 








50 tons in the erecting shop, and two 30-ton 
travellers over the moulding shop. In the boiler 
shop there are two travellers of 15 and 30 tons. 
Here there is a vertical boiler shell drilling machine 
made by the firm, and hydraulic rivetting machines 
on Tweddell’s system ; to serve which there is ir 
the course of erection a 30-ton steam derrick crane. 
Motive power for driving the works is supplied by a 
tandem compound engine, the power being com- 
municated by rope and friction gear. 

Another feature of perhaps greater historical 
interest than Mr. Barrow’s original slotting and 
planing machine, is a very old beam engine which 
was brought before the notice of the visitors, and 
which has only recently been laid aside. It is this 
engine that was experimented on by Mr. Stirling in 
his investigations on the use of hot air as a means 
of supplying motive power. Mr. Stirling converted 
the engine so as to drive it with hot air, and for 
some time it worked in this way, but was eventually 
reconverted into a steam engine. It was at the 
Dundee Foundry that Mr. Stirling built his cele- 
brated engine in 1843, of which machine, the visi- 
tors were informed, no relic now remains. It had 
a cylinder 16 in. in diameter and 4 ft. stroke, 
making 28 revolutions per minute and giving 45 
horse-power. For upwards of three years it did all 
the work of the Dundee Foundry, no other power 
being applied. The heating vessels, however, gave 
out at the end of the period named, owing to the 
high temperature to which they were exposed. 


Tue Tay Harspour. 


As we have already stated, an excellent luncheon 
was provided for the visiting members by the Recep- 
tion Committee, after which a trip was made on the 
Tay, passing under the new viaduct several times 
and afterwards proceeding down the estuary to 
view the harbour. Mr. David Cunningham, the 
harbour engineer, had kindly furnished some parti- 
culars of the work under his jurisdiction from which 
we make a few brief extracts. There are four wet 
docks, two commodious graving docks, and a 
Morton slipway. Vessels frequenting the harbour 
having lately increased greatly in size and draught 
of water, river wharves of timber have been built 
outside the stone river walls, and the berths at 
these wharves have a depth of 20 ft. at ordinary 
low water. Vessels drawing more water than is to 
be had over the sills of the new docks, where there 
is about 22 ft. depth at ordinary spring tides, 
come alongside the new river wharves and discharge 
part of their cargo. 

Caryoes are discharged by the aid of small portable 
hydraulic jiggers, which are put in position to suit 
the hatchways of vessels, and usually make 250 lifts 
per hour from each hatchway. The chief manufac- 
ture of Dundee being jute fabrics, the principal im- 
portation to the harbour consists cf jute bales, which 
arrive in large vessels, chiefly from Calcutta and 
Chittagong. The average cargo is 12,000 or 13,000 
bales, each bale being about 400 lb. in weight. The 
bales are discharged at the rate of 250 in an hour 
from each hatchway, and with a steamer having 
four hatchways, the cargo can be put on shore in 
twelve working hours. If there is the usual amount 
of discharge proceeding, however, it is found that 
the cargo cannot be classified and carted away ata 

reater rate than from 250 to 300 bales per hour. 

e quays generally possess ample shed accommo- 
dation, and there is a fine warehouse with hydraulic 
appliances. 

Within the last twelve years the trustees have 
acquired the lighting and buoying of the River 
Tay between the harbour and the sea. The sea- 
ward lighthouse, 65 ft. in height, built of brick and 
stonework, and weighing 450 tons, was moved 
bodily without interfering with its exhibited light, 
a distance of 160 ft., and reset in its new position 
on its old foundations. 

The entrance to the harbour has been much im- 
proved within the last seventeen years, 1? million 
tons of deposit having been dredged from opposite 
the entrances, whereby the bed of the river has 
been deepened on an average about 10 ft., and some 
fifty acres of land have been reclaimed from the 
river on the east side of the docks, about half of 
which has already been occupied by shipbuilders 
and timber merchants. 

The last day of the meeting was also devoted 
entirely to excursions, which included the Esk 
Paper Mills, and the Valleyfield Paper Mills. at 
Penicuik, the Isle of May, and the Newcastle Ex- 
hibition. 

The following are a few of the chief points 
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of interest in connection with the two paper 
mills. 
Tue Esk Parser Mitts 

are the property of the firm- of James Brown and 
Co. They were established in 1790, at which time 
it is said they turned out probably no more than 
one ton of paper a week. At the present time 
the output may be 100 tons a wevk. parto grass 
and rags are mostly used as raw material. The grass 
is treated by first throwing it into a dusting ma- 
chine, the dust being extracted by a fan. The 
material is then conveyed by a series of endless 
felts to the boiler, where it is beaten down by a 
continuous shower of boiling alkali. After a boil- 
ing of eight hours the grass is forked loosely into 
open vats, and is bathed with tepid water and drained 
of alkali. The bleaching cisterns next come into 
operation. These are fitted with revolving knives 
by means of which the grass is pulped. It is 
slightly rinsed with pure water and then bleached, 
after which it is treated in a machine to remove 





(For Description, see Page 210.) 
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all remaining sand, grit, knots, roots, heather, &c. 
It is then delivered in rolls into boxes. The next 
operation is carried on by means of the beating 
engines—driven by a 600 horse-power engine—the 
fibres of the pulp being drawn into a finely divided 
condition, and the colouring and sizing materials 
are afterwards added. 

There are in these works four paper-making ma- 
chines, one being 120 ft. long, and delivering paper 
76 in, wide at speeds from 20 ft. to 150 ft. per 
minute, according to thickness and quality. The 
calendering machines are fitted with cotton and 
chilled iron rolls, and by means of compound levers 

reat pressure is exerted upon the paper sheet. 
There are special arrangements for re-using waste 
liquors to prevent pollution of the stream. 


THe VALLEYFIELD Paper MI11s. 
These works were established in 1708, and since 
1770 have been the property of Messrs. Cowan. 
Many different descriptions of paper are here made, 





including ledger papers, similar to the American 
description, animal-sized writing, book, and drawing 
papers, printing paper of ordinary character for 
bookwork, super-calendered for illustrations, and 
tough cartridge and ammunition papers. The treat- 
ment of esparto grass is carried out by the boiling 
processes of Roeckner and Sinclair with a caustic 
solution; this, while still hot, is floated into an eva- 
porator, and incinerated to recover the soda, which is 
obtained. chiefly in the form of the carbonate mixed 
with silicate and other salts. The offensive gases 
evolved during the process of incineration are car- 
ried into a smoke-consuming chamber, on Porion 
and L’Espermont’s plan, where they are allowed to 
expand and burn, and their unpleasant smell is 
thereby got rid of. In Porion’s evaporating plant 
the caustic solution is beaten into froth by revolv- 
ing fans working in a tunnel of hot air. The froth 
bubbles expose a ae and evaporate quickly, 





making the liquor thicker and more ready for the 
furnace. Amongst the machines of special note 
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to be seen at these works is a very large Forbes 
rag engine for beating the stuff, capable of making 
16 tons of paper a week; five paper-making ma- 
chines, one 78 in., two 71 in., and two 68 in. 
respectively ; three long air dryers, composed of 
about 80 drums each ; an automatic paper-winding 
machine, the axle of which revolves upon an in- 
clined way ; cutting machines; glazing and calen- 
dering rolls, &c. A 71-in. paper-making machine 
makes the paper entirely from esparto. 

Here also there are very complete arrangements 
to avoid pollution of the river. The floor washings 
and machine waters are conducted separately down 
tortuous channels, in which suspended matter is 
deposited. The water is then led by a single 
channel to a filter bed, and thence finally to the 
river. The channels are cleared periodically. The 
pulp deposited in the machine water channel is 
flushed into a tank through sluices at the bottom of 
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every two lengths of the channel, and is dried and | 
sold to packing paper makers. The boiler waters 
are purified in a similar manner, assisted by chemical 
precipitation. The deposit on the filter beds is cut | 
out and removed. Gelatine size is also made at the | 
works. The motive power is supplied by several 
steam engines amounting to about 1200 horse-power 
in all, 

The description of this excursion closes our notice | 
of the summer meeting of the Institution of Mecha- 
nical Engineers. Held in the beautiful capital of 
Scotland, and favoured by perfect weather, the 
gathering can hardly have failed to have been | 
thoroughly enjoyed by all who attended it. The 
proceedings were conducted throughout without a 
hitch, and reflect credit alike on the secretary and 
his staff and those who took an active part in the 
reception committees both in Edinburgh and 
Dundee. 7 





THE AMERICAN SOCIETY OF 
OIVIL ENGINEERS. 
(From our New York CoRRESPONDENT.) 
WHEN that eminent humorist so well known and 


appreciated in England, the late ‘‘ Artemus Ward,” 
was asked by a serious-looking man with long hair, 


| who laboured under the impression that when he 


felt solemn he was religious, ‘‘ Why was man born 
to weep?” he promptly replied, ‘‘ Not being good 
at conundrums, I give it up.” Thus many of the 
engineers replied to the query, “ Why was our 
Convention held in the Catskills ?” 

There were not wanting theories on this question, 
and they took various shapes. Some thought the 
Society had been calmly reposing in slumber for 
the last twenty years, and was transported to the 
home of Rip Van Winkle in the hope that these 


‘classic shades might serve to awaken them from their 
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stupor. Others believed that as this spot had been 
industriously presented at each annual meeting for 
four years asa place for holding the Convention, 
the Board had decided to hold the meeting there, 
and thus dispose of it just as a child is sometimes 
exposed to the measles under favourable conditions, 
so that it won’t take them under less favouring 
circumstances. 

Again, it was stated that the whole matter was a 
piece of shrewdness on the part of our rulers to get 
us into a place from which there was no escape, so 
that we must perforce listen to the accounts of the 
researches and wise sayings of such members as had 
a surplus of these matters to unload. 

Whatever might be the true reason, it remains to 
state at the outset, that the Convention was an 
extremely interesting and valuable occasion, and, it 
is believed, was enjoyed and appreciated by all. 
Moreover, the accounts of the business meeting, 
which will be given later, show that the Rip Van 
Winklean slumber has been at least partially shaken 
off, and if this Convention does not result in a new 
house for the Society, it will at least give to it a 
greatly improved structure built like the Irishman’s 
new jail out of the old one. 

The day of starting was one of intense heat, the 
thermometer rising to 96 deg., and the trip up the 
Hudson River, although grand and beautiful, was 
one which caused a man to dwell with joy on the 
thought of the explorations to the North Pole, and 
to speak like Sidney Smith’s old captain ‘‘in 
most disrespectful terms of the equator.” 

We were, however, cheered all along by the good 
company we were in, and by the thought that at 
the Catskill Mountain summit we should find that 
cool spot on ‘‘a mountain’s brow,” where ‘a 
hermit lived, the Lord knows how.” Buoyed up 
by this hope, we changed from river boat to ferry 
boat, from ferry to special train, and from the 
special train to the open cars on anarrow gauge 
railway, and we commenced to climb the moun- 
tain, the aneroid marking 600 ft., 800 ft., 1000 ft., 
1200 ft. of elevation, but the temperature kept 
up with it, the thermometer clinging persistently 
to 92 deg., till at 1200ft. it became a little dis- 
couraged and shaded off to 90 deg, but it 
utterly refused to budge another degree, and when 
after a drive from the station to the hotel of over 
a mile, the aneroid marking 2400 ft., the ther- 
mometer still held its own, your correspondent 
grew weary with the hopeless struggle and sought 
that ‘‘seclusion which the cabin grants,” or rather 
the spot where cooling compounds are compounded, 
this being a brilliant idea of one of the party that we 
should make one more effort to lower our calorific 
before going to our rooms. 

Throughout the length and breadth of this great 
country, from Maine to Florida, and from Cape 
Cod to San Francisco, the question of “ high 
license” has been agitated by temperance men as 
a cure for drinking to excess, and opposed by 
intemperance men, viz., prohibitionists, If the 
latter will visit the Hotel Kaaterskill they will see 
the workings of this plan fully carried out. One 
may rest assured that when plain whisky or beer 
is 20 cents a glass, mixed drinks from 25 to 50 
cents, and your favourite tipple (we mean Eng- 
land’s), brandy and soda, 65 cents, no one can 
afford todrink much unless he is Jay Gould or one 
of the Vanderbilts ; and so it proved. We were 
fully aware we had reached a high altitude, but had 
no idea that everything had gone up proportionally 
with us; moreover, we had supposed in our inno- 
cence that such matters had a tendency to go down. 
As soon as we had arrived, the members, especially 
the ladies, were requested to at once assemble around 
the flagstaffin front of the hotel, ‘‘ without waiting 
for their baggage,” and as this Society is nothing if 
not obedient, there was a prompt muster. 

On assembling, the chairman of the Committee 
made a facetious and somewhat ‘festive address, 
which was clear evidence that the rigours of an engi- 
neer’s life does not dwarf but rather stimulates the 
imagination. At the conclusion of this stage of the 
proceedings it was intended to hoist the Society flag, 
a beautiful surprise to the members, consisting of the 
badge of the Society in deep blue upon a pure white 
field. But like a baby who never shows off when 
its fond parents most desire, so this newly born 
flag refused to unfurl, and after repeated efforts it 
parted company from the halliards, coming down 
nearly upon the head of the hoister and missing by 
a hair's breadth the bow] of punch at the foot of the 
flagstaff. This last danger, had it crystallised into 
a calamity, would have been the ‘‘last straw,” 





indeed it would have actually broken the last straw 
through which the punch was to be absorbed. 

The ‘Salute to the Flag,” an appropriate poem 
by one of our ladies, was then sung to the Russian 
national air, a three-handled German loving-cup 
was passed from hand to hand among the mem- 
bers, and the Convention was then considered to be 
inaugurated. It Mud been predicted and even 
expected that the high temperature would abate 
at night, but there seemed to be no relief. 
It is a nice question for physicists to determine 
the mechanical equivalent of heat ; much has been 
written and mathematical gymnastics have been 
indulged in from triple integrals to second differen- 
tials ; the temperature of every kind of body has 
been taken ; but the temperature of the engineers 
was not taken that night nor was it ‘latent 
heat,” but like our uniform hats it was ‘‘ felt.” 

Indeed, it has been supposed by some that we had 
absorbed so much heat on our journey that its 
radiation had raised the temperature of the entire 
neighbourhood of the Catskills. Whether this is so 
or not, the hotel authorities on the day following 
took in the thermometer, probably because the 
boiling of the mercury had rendered its functions 
unreliable, and the writer, who has never expected 
to discover a place too hot for him either in the 
past, present, or future, found himself, like most 
of the party, so warped he could neither sit up 
straight nor tell the truth without an effort. 

In spite of all these drawbacks a goodly company 
assembled to hear the written and oral discussions 
on the following questions which had been sent out 
by circular to all interested, previous to the assem- 
bling of the Convention. 

1. What measures, legal or other, can be taken 
to insure a proper inspection of railway bridges ? 

2. What is proper bridge inspection ? 

3. Should there not be a standard specified roll- 
ing load much heavier than is now generally used, 
and a specified engine wheel base for rolling 
loads ? 

4, Is it not expedient to adopt a standard bridge 
floor ?. 

5. Should not bridges of small span be made 
strong enough for a buckle-plate floor, and a con- 
tinuous coat of ballast on the bridge, and if so, up 
to what span should this apply ? 

6. Should nota safety guard (Latimer) be used at 
all openings over a certain width ? 

7. Should there not be required either overhead 
crossings, or in their place interlocking apparatus 
with derailing switches ? 

8. Is legislation as to any of these points, or as to 
any others you may suggest, expedient, and if so, 
what sort of legislation ? 

9. In this connection the experience of the 
Master Car Builders’ Association has been referred 
to, which it is stated has proved that the action of 
large committees reporting to the Society, and the 
adoption of standards after ample discussion, have 
been found very valuable. 

The first paper was by Mr. J. A. Wilson. He 
thought there was a tendency to uniformity in train 
service on the leading railways, and suggested a 
typical engine be selected to test by. He thought 





neer of the railway. He would have a practical 
superintendent of bridges, and he and the enginee 
should make frequent examinations, acting in 
emergencies, but submitting reports and suggestions 
to the divisional engineer, and the latter should 
inspect personally once a year with a consulting 
engineer or the engineer of bridges. If all this was 
conscientiously done, he thought the travelling 
public would be protected. 

Mr. G. H. Pegram thought the number of bridge 
accidents so small as not to call for legal enactments. 
His view on bridge inspection turned to a thorough 
inspection at long intervals. He thought the dif- 
ference in cost between bridges for heavy travel and 
for light is so small, that railways would generally 
take the former. He preferred results obtained 
with a uniform load in combination with a single 
concentrated load. He did not believe in a stan- 
dard floor, because it depended so much on other 
parts, nor did he believe in buckle plates. Up to this 
point it might be said the Convention was some- 
what in doubt as to what the gentleman did be- 
lieve, since he seemed to be an engineering nihilist, 
but we were relieved by finding he pinned his 
faith on an efficient guard rail, and considered it to 
be the most important part of a bridge. He also 
believed in interlocking apparatus, but not in 
limitations as to grades, nor did he believe in 
legislation, nor in the experience of the Master Car 
Builders’ Association as bearing on this. Mr. J. 
M. Goodwin advocated a thorough inspection by a 
competent engineer, and cited the Ashtabula 
Bridge as an evidence of perfunctory inspection. 
He favoured a scheme for inspection to be formu- 
lated by the various societies of civil engineers. 
He preferred flooring a bridge so that a locomotive 
could travel smoothly on it, and advocated a strong 
guard rail flaring out from the rail so as to lead 
toward it a derailed wheel ; he also favoured the 
Latimer replacer, and stated it had several times 
saved trains and bridges from wreck ; he recom- 
mended the interlocking system at grade crossings, 
but opposed special legislation ; indeed, it may be 
said that in the light of this political trickery known 
as the Interstate Commerce Bill, not many men do 
favour any more special legislation. Mr. C. Mar- 
shall advocated a national commission to inspect : 
Ist, materials; 2nd, fabrication; 3rd, general 
strength. This commission he would have consist 
of licensed inspectors. He thought the question of 
impact effect overshadowed that of rolling load, 
and that the floor system should be’ designed for 
heavier loads. He believed in a standard minimum 
actual weight of floor system for bridges of less than 
150 ft. span. In case of deck, plate, web, or solid 
girders, the whole bridge might be considered as a 
floor system. Guard rails should be required by 
law inside and outside. 

Mr. E. P. Dawley favoured some standard rolling 
load to be put forth by this Society, together with 
approved types of bridges and general rules for 
maintenance (it might be said that a railroad on 
the Utopian plan would be easier to get, or a per- 
fected scheme for perpetual motion) ; 30001b. per 
lineal foot of oak is not sufficiently heavy for 
spans 100 ft. or less. His railroad (New York, Pro- 
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the large margin of safety now in use would cover all 
extraordinary cases. He believed all bridges should 
be built up toa standard. In his own experience 
it had taken but eight years to bring up the typical 
standard of the engine of the future he had used in 
designing bridges, to the actual standard of such 
engines to-day. The limit for live load recently 
adopted for the Pennsylvania Railroad seemed 
about right. He did not favour the English system 
of loading small bridges with solid floors and ballast 
so as to increase the proportion of dead to live load. 


He would rather reduce the allowable stresses per | 


square inch than increase the live load. While he 
approved a standard floor system, he believed its 
adoption impracticable. He did not favour guards 
placed inside the rails. In bridge inspection he 
thought there should be a tabulated list of all the 
bridgesina railway, showing location, kind, size, &c., 
then detailed drawings with strain sheets calculated 
under assumed loading ; such lists should be kept 
up to date, and be accessible to the assistant engi- 





Total. 233,000 


vidence, and Boston) used the wheel diagram above 
followed by a rolling load of 3000 1b. per lineal 
foot of each track with a dead load for floor of 
500 lb. per lineal foot of each track. 

He had used the following floor and found it 
good : ‘*Hard pine timber 8in. by 9 in. and 26 ft. 
long supported below in case of a through bridge 
by seven stringers for double track, timbers being 
laid flatwise 15 in. centre to centre. A guard 
timber 8in. by 9in. outside of each track, and a 
third one half way between tracks which are 13 ft. 
centres. Guard rails running to a point in the 
centre of each track are used and continued across 
the bridge 7 in. from main rail. Floor timbers are 
carried out on to the ground and guard timbers 
made flaring at the ends of bridge.” He did not 
believe in the buckle-plate floor, as it takes up 
height and renders inspection difficult. He preferred 
overhead crossings, and in this no doubt all English 
engineers will agree with him. Take, however, a 
city like Chicago situated on a dead level and ab- 
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solutely gridironed with railways. It would simply 
be an impossibility. 

There were many other discussions both written 
and oral, but in general they conformed to the 
samples selected and which are given at some length, 
since the subject is a most important one in this 
country, hence it can hardly fail to interest English 
engineers as well. 

(To be continued). 








NOTES. 
THERMAL CoNDUCTIVITY AND MacnerIsM. 

M. Riau1 has been making experiments on the 
decrease of conductivity for heat of the metal 
bismuth, in a magnetic field. It is known that the 
electric resistance of bismuth is increased by a 
magnetic field, and M. Righi finds that the calorific 
and electric conductivities vary by the influence of 
the field in a sensibly equal ratio. 


A New Russian Iron Works. 

The Russian Government has just announced 
its sanction of the articles of association of a com- 
pany of Russian and foreign capitalists formed to 
establish large metallurgical works in South Russia. 
The company starts with a capital of half a million 
sterling, which will be increased to three times that 
amount as its operations develop. The Russian 
capitalists are two, Prince Tenisheffand M. Liasky, 
the remaining six being nearly all Frenchmen. The 
company has already purchased iron mines in the 
Ekaterinoslaff district, where it will establish works 
for rolling steel rails and manufacturing armour 
plates. The Russian Government has promised it 
contracts sufficient to keep it in work for more than 
a year, mainly for the naval establishments in the 
Black Sea. 

Port IMPROVEMENTS AT YALTA. 

Russian port improvementeg in the Black Sea still 
continue. Yalta is now to be provided with a mole 
and apier for imperial yachts and passenger steamers 
at a cost of over a million roubles. Although Yalta 
has long been a favourite watering-place of the 
imperial family and the point of embarcation for 
the residents at Livadia, it possesses no port what- 
ever in the real sense of the term. Passengers ahd 
goods have to be disembarked in the open roadstead, 
and as often as not amidst circumstances of dis- 
comfort and danger. The present emperor is not 
so fond of Livadia as Alexander II., but Yalta, all 
the same, is the favourite watering-place of South 
Russia, and has grown so much of late years that 
the construction of a regular port had become im- 
perative. 

RaILWaAys IN CHINA. 

An order has come home for a road-and-rail 
bridge to cross the river at Tientsin, in connection 
with the railway now in course of construction. 
It is intended to build the bridge during the 
ensuing winter, and to have it ready for opening 
in the spring of 1888. The bridge is to be supported 
on piles of hard native timber. Several firms in 
this country have been invited to submit designs 
for the iron superstructure ; and that of the Patent 
Shaft and Axletree Company, Limited, of Wednes- 
bury, who have engaged to prepare the necessary 
drawings, and to have the girder work and machi- 
nery ready for shipment in a little over two months, 
has been accepted. The bridge is to consist of one 
swing span of 150 ft., and ten fixed spans of 25 ft., 
with a roadway of 26 ft. in the clear. Mr. Cleminson, 
of Westminster, is the consulting engineer. 


Tue SoutHERN Cross PEARL. 
The extraordinary pearl known as the ‘‘ Southern 
Cross Pearl”’ is a freak of nature which has not yet 
been explained. The pearl was found at Roeburn, 
Western Australia, and consists of nine pearls ad- 
hering together in the form of a Latin cross, seven 
in the shaft and two in the arms, one on each side 
of the shaft, nearly opposite the second pearl from 
the top. The pearls are slightly compressed, like 
peas in a pod ; and no trace of any artificial junction 
can be observed. It has been suggested that a 
fragment of sea weed may have got into the shell 
and formed the frame of the construction. The 
pearls are of fine quality, though slightly mis- 
— at parts, and the value of the gem is very 
high. Its character is unique, and filled the owner 
—an Irishman named Kelly—with superstitious 
awe, which led him to secrete it for some time. 
THE TELANTOGRAPH. 
We are promised an invention of a novel 
character from Mr. Elisha Gray, the well-known 
inventor of an early telephone and the harmonic 








telegraph. It is, as its name implies, an auto- 
graph writer, and its business capabilities will be 
tested in transmitting fac-simile autograph orders 
to buy or-sell on Change. The details of the in- 
vention are not yet published, although it is pro- 
tected in the United States Patent Office by caveats. 
It is stated, however, to require no special kind of 
pen or pencil for writing the message, the pressure 
on the plate actuating the transmitter. The repro- 
duction of the message is effected by a tracing 
point either in ink or pencil. A number of experi- 
ments with the machine have been made at High- 
land Park, in Mr. Gray’s laboratory, and the 
results are of a satisfactory character. That 
the invention, if entirely successful will supply 
a vacant space gn the list of useful taléinapbte 


inventions, is we think evident; and many|/}), 


prior attempts have been made to produce an auto- 
graphic telegraph, the ‘‘ pen” of Mr. E. A. Cowper, 
the well-known engineer, being among the latest 
and most promising. Just as it is an advantage to 
communicate viva voce by telephone in certain cir- 
cumstances, so will it be a convenience to receive 
an autograph telegram, or, in other words, a letter 
by telegraph. 
Execrric Licut on Boarp tHe New SwepIsH 
Troncuap ‘‘SvzEa.” 

This installation comprises 132 16-candle incan- 
descent lamps ; the dynamo gives, with 900 revolu- 
tions a minute, a current of 140 amperes, and is so 
constructed that four-fifths of the lamps can be put 
out, without the dynamo becoming warmer. The 
dynamo is driven by athree-cylinder steam engine, 
of J. E. Ericson’s patent, connected direct with the 
axle of the dynamo ; the regulator is of the Albert 
Séderstrém system, which insures the engine under 
all circumstances keeping its fixed speed, inde- 
pendent of the number of lamps burning. The in- 
candescent lamps are divided into two sections, one 
above and one below the armoured deck. The 
lighting of the deck is effected by the aid of two 
large arc lamps, which, as is generally the case on 
board men-of-war, have hand regulators; the one 
placed in two reflectors with mirrors of 60 centi- 
metres diameter (Mangin’s system). These lamps 
are driven by a three-cylinder engine, similar to 
the one used for the incandescent lamps. The 
fixing of the different lamps and wires has by no 
means been an easy task, and special precautions of 
various kinds have had to be taken. The whole of 
the installation has been done by the well-known 
firm of J. E. Ericson’s Mekaniska Verkstadsbolag, 
Stockholm. 


Liquip FuEt In PARLIAMENT, 

It is to be regretted that the début of liquid 
fuel in Parliament should have led Lord George 
Hamilton to demonstrate the indifference of the 
Admiralty in regard to this important question. 
Lord George Hamilton stated that ‘‘ the question 
of the use of petroleum as fuel was very closely 
watched by the Admiralty,” and that it ‘‘ was 
the case (as proved by Admiralty experiments) 
‘*that oil is cleaner and occupies less space.” 
He added, however, that ‘‘ hitherto experiments 
showed that under present conditions it is more 
costly than coal for a given power, and that it 
does not conform so well to the conditions necessary 
for the rapid generation of steam.” It would be 
interesting to know to what extent the Admiralty 
really is ‘‘ watching” liquid fuel, for it is tolerably 
clear that if it labours under the impression that 
oil will not generate steam so rapidly as coal it is 
amazingly ignorant of what is being done every day 
in Russia and America, while the ‘‘ experiments” 
that have led it to this conclusion are of no more 
practical value than would be the ‘‘ experiments ” 
of an obscure Chinese country doctor on the dis- 
coveries of M. Pasteur. It is well to speak very 
plainly on this point, because when the Russian 
Government goes so far as to order the Tchesmé, 
one of the heaviest and most powerful ironclads 
afloat, to be fitted with liquid fuel furnaces, it is 
ridiculous for the Admiralty in this country to set 
against such a fact the few paltry dockyard experi- 
ments with mere theoretical appliances conducted 
by officials ignorant of petroleum. The Italian 
Government set a proper example to the Admiralty 
afew months ago in sending engineers direct to 
Russia to study the best types of furnaces in use in 
the 250 liquid fuel burning steamers and the 1000 
locomotives employing petroleum in that country. 
More recently the Standard Oil Company of America 
and the Pennsylvania Railway have done the same 
thing-—adopting the latest outcome of yeara of 


practice in liquid fuel burning in Russia with 
remarkable success instead of wasting time and 
money on experiments with immature inventions 
as the Admiralty has done. Weare not attempting 
to argue that oil would be cheaper than coal in this 
country where coal is so abundant, but‘an Ad- 
miralty professing to ‘‘ watch” the question ought 
to know better than to say that liquid fuel cannot 
generate steam so quickly as coal, and would do 
well to descend from the pinnacle of theory to the 
terra firma of actual engineering practice in lands 
blessed with oil. 


SewaceE at Bury Sr. Epmvunp’s. 

New sewage outfall works, constructed by the 
Town Council of Bury St. Edmunds, at West Stow, 
have just been brought into operation. A sewer 
as been constructed from some outfall works at 
Stow Heath, a distance of between four and five 
miles, to provide for the disposal of the sewage 
by pumping and gravitation. The sewer and the 
outfall works have been constructed from plans 
prepared by Mr. W. T. E. Fosbery, of Warwick, 
the contractor being Mr. Mackay, of Westminster. 
The sewer is egg-shaped and is 30 in. in depth, the 
larger circle being 20in., and the smaller 10 in. in 
diameter. It is built of 44-in. brick, laid in cement, 
and surrounded by concrete. The total length is 
5513 yards, or a little over three miles one furlong. 
It has a uniform gradient of 1 in 642, or rather 
more than 8 ft. per mile. At the end of the brick 
culvert there is a steel pipe rather more than a mile 
and a half in length, which carries the sewage under 
the river and through marshy land on to the pump- 
ing station. At ordinary times the sewage will flow 
on to the sandy soil, which forms the irrigation 
farm, without any pumping. About 22 acres of 
land have been laid out on two levels, called the 
upper and the lower level. With regard to the 
lower level no pumping is required, and it is only 
when the sewage has to be deposited on the upper 
level that the pumps need be brought into use. 
Near the pumping station is a large tank, with con- 
crete walls, to receive any abnormal flow of sewage 
and storm water. Incase this tank should overflow, 
filtering beds have been provided, so that the water, 
when it reaches the river, will have been cleared of 
all deleterious matter. In the engine-house are two 
engines driving two centrifugal pumps, each of 
which will deliver between 500 and 600 gallons per 
minute. These pumps will be used either for lifting 
the ordinary sewage on to the upper level, or for 
emptying the tank containing the storm water and 
sewage matter. 





THE FARNLEY FLUE. 
To THE Eprror or ENGINEERING. 

Sr1r,—It is difficult from this distance to join in the dis- 
cussion of any subject engaging the attention of yourself 
and readers without being forestalled by some one nearer 
home, and thus serving what is called in Scotland ‘* Caul 
kail het agen,” but I hope you will find room for the 
following remarks regarding the Farnley flue noticed in 
your issue of 27th May last. By the table of experiments 
given it is seen that while the Fox flues extend longitudi- 
nally, the Farnley fiues contract under pressure. This is 
what might be expected. The action of the pressure on the 
Farnley flue must cause a torsional movement of the fibres 
due to the pitch of thecorrugations. This torsional move- 
ment takes up the extension and gives a resultant longi- 
tudinal contraction. If the pressure be applied inbeonali 
it will result in a longitudinal extension. Again, if one 
end is made fast the torsional movement will show itself 
at the opposite end, and with material strictly homo- 
geneous and of equal quality must bear a definite relation 
to the pitch of the corrugations, and no doubt the strength 
of the flue is directly influenced by the same. 

If this is so, it is to be hoped. that carefully noted ex- 
periments will be made of the amount of circular move- 
ment of the loose end at regular intervals of pressure, and 
at the same time careful gauging of the alterations of 
the pitch, and also of the internal diameters both on the 
convex and concave portions of the corrugations should be 
made. 1 fear, however, that to carry out these experi- 
ments to their legitimate end, on full-sized flues would 
entail more expense than any private firm would feel 
inclined to incur. I would therefore propose that they be 
carried out to a small scale, and on different metals, such 
as copper, Muntz metal, charcoal iron, sheet steel, &c. 

If lam right in my belief that the extension due to 

ressure is taken up by torsional movement, then it must 
be possible to construct a furnace which has neither longi- 
tudinal extension nor contraction under pressure. Apolo- 
gising for occupying so much of your space, 
I remain yours faithfull 


A CHIEF , 
Yokohama, July 9, 1887. 


P.S.—Since posting my letter this morning, I have 
noticed your remark regarding the Farnley flue, viz., 
“The transverse strength against collapse seems to be 








somewhat increased . . . The reason for this is not easy 
to see.” Now if my contention that the extension due to 
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external pressure is taken up by torsional, or, more strict] 
speaking, spiral movement of the fibres is correct, I thin 
this should account for the slight gain of strength over 
the Fox flue. Further, if I am right in believing that 

ressure applied internally will give longitudinal extension, 

think there is no doubt that the application of heat will 
also produce longitudinal extension, and thus counter- 
balance the gain from the contraction due to pressure, if 
indeed it does not destroy it altogether. As, however, 
Fox’s flues must also lose in strength from the expansion 
caused by heat, and have no counterbalancing advan- 
tage, the Farnley flues will in all probability show to 
greater advantage under conditions of ordinary working 
in boilers than under purely pressure tests. 

I would illustrate by a rope my idea of the spiral exten- 
sion of the fibres producing longitudinal contraction. Let 
the spiral corrugations represent the strands of a rope. 
If you twist the rope you stretch each fibre and strand in 
the rope, but shorten the rope. Conversely the applica- 
tion of internal pressure or heat may be considered the 
untwisting of the rope. In the same way the gain of 
strength in the rope from extra twist, though not strictly 
analogous, will serve to illustrate the gain in strength of 
the flue under external pressure, and conversely the un- 
twisting of the rope and loss thereby may serve to explain 
the result of internal pressure or heat. 


TEST OF REFRIGERATING APPARATUS. 
To THE EDITOR OF ENGINEERING, 

Sir,—In your issue of July 22 I find on page 99 a 
reference to a refrigerating apparatus erected under one 
of the Brooklyn Bridge approaches, and which is stated 
to have produced a cooling effect of 6,218,816 units in 
twenty-four hours witli an expenditure of 2000 lb. of coal, 
or, say, 3109 units per pound of coal. This may or may 
not be a guod result, depending on the intensity of cold 
produced, regarding which no particulars are given. But 
what I wish to call attention to is the fallacy of looking 
upon the production of cold by these machines purely as 
a transformation of energy and of comparing the amount 
of energy, equivalent to the heat abstracted with that in 
the coal consumed to produce the given effect. 

When we raise a weight from one level to another, say 
10 tons 10 ft. high, we have then effected 100 foot-tons 
of work and must have expended an amount of energy or 
heat in proportion thereto, plus some more in overcoming 
frictional resistances. But when we shift the same weight 
10 ft. horizontally we have not produced any work, but 
only overcome certain frictional resistances. 

In the same way it is correct to say that in a refrigerat- 
ing machine we do not produce any actual work, nor do 
we convert energy into heat, but we merely shift heat 
from one place to another, say from meat or air and into 
the cooling water, and theoretically no power is required 
for doing this, but we have nevertheless to exert some 
power in overcoming what may be termed the friction of 
the process and of the machine. It is, therefore, not 
difficult to understand that in a refrigerating machine we 
may actually obtain a cooling effect of, say, 6,000,000 
units by expending even less than 6,000,000 units of 
energy, .¢., we can obtain what, according to the teaching 
of the said article, would be termed over 100 per cent. 
efficiency. My explanations may appear very elementary, 
but some of our Transatlantic cousins have evidently 
not yet mastered these simple facts and look upon the 
results obtained as exceptionally high, because they have 
used a faulty standard for comparison. 

P.S.—An actual example may perhaps put this more 
clearly. A machine cooled 59,400 lb. of water per hour 
through 74 deg., or an effect equal to 445,500 units per 
hour, with an expenditure of 29,25 horse-power ; which is 
equivalent to an expenditure of 29.25 x 2565=75,026 units 
per hour. This should accordingly be called, say, 600 per 
cent, efficiency. Yours truly, 

W. ScHONHEYDER. 

81, St. Stephen’s-avenue, Shepherd’s Bush, W., 

August 11, 1887, 


DELTA METAL. 
To THE Epiror oF ENGINEERING. 

Srr,-—‘‘ Consulting Engineer’s” criticism in your last 
issue of the diagrams given in your number of 5th inst., 
and illustrating ‘‘ Comparative Strength of Metals,” con- 
tains various grave errors. 

His multiplication of tons tensile by elongation in in- 
ches does not give the work performed, as it is evident that 
the load is net constant, but varying, as indicated in the 
automatically registered diagrams, 

He makes another mistake in reading off the elonga- 
tion ; the downward curve must not be taken into consi- 
deration, as it merely indicates the Joval extension which 
occurs after the maximum load has been applied, and the 
material has lost its resistance as far as practical use is 
concerned. 

If the areas of the various diagrams are measured as 
representing the mechanical work performed up to the 
point of destruction of the materials, the following results, 
vastly in favour of Delta metal, will be obtained : 
Inch-tone. 
ere | 
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London, August 16, 1887. 


THE NAVAL MANCEUVRES. 
To THE EpiTOR OF ENGINEERING. 
Srr,—Having seen in your issue of to-day some remarks 
as to the recent naval manceavres, I have thought fit to 
let you know the following particulars. 
As to the chase of the Mercury by the Impérieuse, the 


Yours truly, 
ALEXANDER Dick, 











former was gaining on the latter at the rate of about 14 
knots, although the Mercury was working with one boiler 
short. The result of the forced draught on the Impérieuse 
was that two boilers leaked afterwards to such an extent 
as to be practically useless, 

Sir'W. Hewett never succeeded in what may be termed 
sinking the enemy’s squadron. When the latter, anchored 
off the Nore, sighted his squadron (by-the-by, minus the 
Collingwood and Inflexible, broken down), they weighed 
and proceeded down the Swin channel ; Sir W. Hewett 
turned up the Black Deep to intercept them to the north- 
ward of the Barrow Shoal, but when he had entered this 
channel, in which he could not turn, Admiral Fremantle 
turned and stood up the Thames. Sir W. Hewett was 
obliged to proceed for another three miles before he could 
turn, and by the time he had got to the Nore the tide had 
fallen so that he could not proceed further. Admiral 
Fremantle anchored off Thames Haven (Gravesend or 
higher up in time of war), and had the hostilities been 
real would have shelled the London d&cks and proceeded 
to sea during the night, probably losing one or two ships 
en route. But it would have been well worth it, and Lon- 
doners may remember that for the first time for 200 years 
the guns of an enemy have been heard in London, 

I inclose my card and remain, yours bg 

August 13, 1887, EP Lote 


NEWHAVEN HARBOUR, SUSSEX. 
To THE Epiror OF ENGINEERING. 

Srr,—In Trans. Inst. of C.E., vol. lxxxvii., p. 92, ap- 
pears a paper on the above by Mr. A. E. Sores. 

In it the author professes to give a history from an en- 
gineering point of view of the various improvements sug- 
gested or carried out at Newhaven Harbour. 

He, however, entirely omits all mention of an Act of 
Parliament obtained in 1872, ‘‘ Continental Communica- 
tion (Newhaven and Dieppe),” the engineers for which 
were the late Mr. John Murray and Mr. William Hall. 
Comparing the plans of this Act with those described in 
Mr. Carey’s paper, and recently carried out at Newhaven, 
it will be seen that in all essentials they are the same. 

Considering that the Act of 1872 had the support of the 
Brighton Railway Company and the Harbour Trustees, 
and that all mention, or any reference toit was suppressed 
in Mr, Carey’s paper, it seems only justice to the late Mr. 
Murray and myself that a correct statement should ap- 
pear, and I shall be much obliged if you will find space 
for it in your valuable journal, 

I would add that the Act of 1872 embraced not only the 
improvement of the harbours at Newhaven and Dieppe, 
but the establishing a line of suitable steam vessels by 
which railway carriages and wagons would be transported 
without unloading, and the respective systems of railways 
on both sides of the Channel would be connected. 

We have no intimation at present that the Brighton 
Railway Company and the Western of France Railway 
intend carrying out this mode of communication across 
the Channel, but as the French Government have recently 
opened the new docks and basin at Dieppe, we may 
eventually see such an interchange of traffic by this 
system, 

This method of transit across the Channel was sug- 
ested as early as 1861 ina paper by Mr. W. Hall (Trans. 
nst. C.E., ‘* Floating Railways,” vol. xx., page 384), 

I should perhaps state that the Act of 1872 fell through, 

as the French Government would not grant a concession 
to an English company to carry out harbour works at 


Dieppe. 
Wittram Hatt, M. Inst. C.E. 
9, Great Queen-street, Westminster, August 15, 1887, 











MISCELLANEA. 
i A MARITIME exhibition was opened at Cadiz on Tues- 
ay. 

It is rumoured that the Russian import duties are to be 
further increased. 

The Eastern Railway Company of France are at present 
engaged in doubling their line between Paris and Noisy- 
e-Sec, 

Several iron and steel works have been stopped in the 
Dowlais Valley through want of water, caused by the 
prolonged drought. 

The engineers engaged on railway construction in 
Burmah have great difliculty in obtaining an adequate 
supply of labourers, the natives being too proud to work. 


The Barrow Hematite Steel Company, Limited, have 
opened an office in London at 10, St. Swithin’s-lane. 
Mr. J.J. Wallis will be the London representative of the 
company. 

The American Society of Civil Engineers propose to 
institute a grade’ of students of the Society, to consist of 
young engineers between the ages of eighteen and twenty- 
five years. : 

The statement in La Lumiére Electrique, that Messrs. 
Siemens Brothers and Co, Limited, intend shortly to 
close their Charlton factory, is, we are informed, without 
foundation, 

Owing to the success of the Mersey Tunnel, steps are 
being taken to construct a subway between Liverpool and 
Birkenhead, Parliamentary powers for this purpose 
having already been obtained. 

Reports from Panama state that the recent heavy rains 
havedone serious damage tothe canal; landslips, especially 
in the Culebra district, have been of frequent occurrence, 
in some places almost refilling the cutting. 

For carrying out the proposed improvements on the 
Suez Canal a sum of 100,000,000 frances is required. This 
will be raised hy an issue of 3 per cent. bonds, yielding 





15 francs annum, the price of which to existing share- 
holders will | be 380 fame bo 


A special premium of 10/. for the most economical, 
accurate, and convenient weighing machine for Cried 
tural p , has been awarded at the Highland Agri- 
cultural iety’s Show, Perth, to Messrs, Henry Pooley 
and Sons, Albion Works, Liverpool. 

The quarterly report on the metropolitan gas suppl: 
has been issued ; the quality of the gas tested being on om 
—— superior to the Parliamentary standard, though 
a slight deficiency in illuminating power was observed on 
several occasions in the gas taken from Jewry-street. 

The receipts of the twenty-two principal railways 
in the United Kingdom for the week ending August 7, 
amounted, on 15,4474 miles, to 1,437,645/., and for the 
corresponding period of 1886, on 15,350} miles, to 
1,438,181/., an increase of 97} miles, or 0.6 per cent., and 
a decrease of 5361. 


Some important experiments with heavy artillery and 
projectiles will be made this autumn at the Lydd camp; 
these will include firing with heavy projectiles at a con- 
crete turret, with a thickness of 30 ft. of earth surround- 
ing it. Should the result be satisfactory, turrets of this 
description will be erected for the defending of the mouth 
of the Thames. 


A new hridge is to be erected at Quebec over the St. 
Lawrence, which is there 2360 ft. wide, and is too deep 
to send of the erection of piers in midstream. The river 
will therefore be crossed in three main spans, the central 
one of which will have a length of 1430ft. and a clear 
headway above high water of 147 ft., the side spans being 
each 470 ft. long. 


In the course of some investigations, conducted with a 
view to obtaining some material which shall be superior 
to carbons for electric lighting, M. Clingmann has re- 
cently experimented with zirconium, with it is stated con- 
siderable success. Pencils of this material will, it is 
stated, last for several months in an arc lamp before 
requiring to be changed. 


In a paper read before the North British Association 
of Gas Managers, Mr. G. R. Heslop proposes that the 
gas companies should supply their customers with burners 
specially adjusted to suit the difference in pressure 
that exists between the various districts of the same town. 
The saving to the consumers that would follow on the 
adoption of such a policy is estimated at 20 per cent. 


Particulars of the balloon ascent of M. Jovis, which was 
the occasion of so much initial brag, are now to hand. 
The balloon only attained a height of 23,200 ft., and the 
aéronaut has in consequence been, metaphorically speak- 
ing, somewhat roughly handled by his compeers. The 
precise scientific value of his ascent is at present unknown, 
but will not improbably, fall under the definition of a 
vanishing quantity. 

Considerable progress has been made with the erection 
of the great 1000 ft. tower at Paris. The masonry piers 
forming the foundation of the structure are now com- 
plete, and the four sloping iron columns which carry the 
superstructure have already been raised to a height of 
49 ft. The ironwork is connected to the masonry by cast- 
iron shoes, in each of which arrangements have been made 
for the introduction of an 800-ton hydraulic jack, by which 
one es of the tower from the vertical can be cor- 
rected. 


A new cell, which it is not improbable contains the 
— of greater things, has been invented by Dr. Alder 
Wright and Mr. C. Thomson. It consists of a U-tube, 
into one leg of which is poured a solution of sodium sul- 
phite, whilst the other is filled with a solution of potassium 
ichromate and sulphuric acid ; to prevent the two rapid 


intermixture of the ee yh and chrome solutions, a layer 


of strong sulphuric acid is introduced into the bend of the 
tube, On placing a platinum strip in each leg a differ- 
ence of potential is established between them which on 
completing the circuit is capable of maintaining a steady 
current, the requisite energy being obtained from the 
oxidation of the sodium sulphite. 


A method of regulating the speed of gas and other 
engines for driving dynamos has been devised by M. 
Menges. In this system the supply of gas to the motor 
is controlled electrically by means of a solenoid coupled up 
with the lamps, either in series or in parallel, according as 
a constant potential or a constant current service is re- 
quired. A soft iron core is placed in the solenoid, and 
any variation of the current in the latter causes a corre- 
sponding change in the position of the core. The core is 
connected by a lever to the gas valve, the opening through 
which is thus varied pari passu with the current through 
the coil. This isso arranged that the greater the load on 
the dynamo, the wider is the gas valve opened, with the 
curious result that the speed of the engine is greater under 
high loads than under low, 





QUEENSLAND AND THE CANADIAN Pactric RAtLRoAD,— 
Mr. Woods, the Agent-General for Canada in Australia, 
has had an interview with the Acting Chief Secretary and 
the Postmaster-General of Queensland, and has laid 
before them proposals for the establishment of a service of 
steamers between. Vancouver’s Island and Brisbane for 
mail-carrying purposes in connection with the Canadian 
Pacific Railway. It transpired that if this service were 
established, the Government of Queensland would be 
asked to contribute a substantial subsidy. The minister 
replied that, while anxious to see direct communication 
established between Canada and Australia, he could 
not in the present circumstances of Queensland hold out 
any hope that the Colonial Goyernment would grant 4 
subsidy. 
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Ww E FLOORING. | riage or shipment with but little labour for erection, | but the fact of so many having devoted their minds to 
BRIDGE AND WAREHOUS It i alike suitable for culverts and cattle Ni , | the subject indicates the general belief that such a material 


Ws illustrate below two new types of bridge flooring 
which are likewise suitable for warehouse flooring, fire- 
proof construction, piles, columns, and gutters. ? 
Fig. 1 shows a plain “& section bent from an ordi- 
nary plate in an hydraulic press, and joined by double 
or chain rivetting. Fig. 2 is a similar section applied 
to form piles or columns, with or without bracing, — 
Fig. 3 the angle between the members of the bars is a 
right angle. Fig. 4 shows the flooring mounted on the 
bottom member of the main girder of a bridge; Fig. 5 
represents the metal in course of manufacture ; Fig. 6 
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shows a modification rolled in trough form; and 
Fig. 7 a curvilinear section, Fig. 8 illustrates the 
method of fixing the rails. The form shown in 
Fig. 3 is used for piers and railway stations where 
several sidings at varying distances apart have to be 
provided for. A simpler and stronger section is 
obtained, and the rivetting is reduced by one-half, by 
the use of trough-shaped sections made from plates 
rolled with the centre of an increased thickness to 
that of the sides (Figs. 5to7). The points of supe- 
riority claimed for this form of flooring are its extreme 
simplicity, strength, and cheapness of manufacture. 
It can be cambered and by a slight alteration in the 
pitch of the rivets can be made to follow any curve, 
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or to come in exactly for any odd length of bridge 
without half or quarter plates. Rivetted up in 
Widths of 4 ft. to 6ft. it packs very closely for car- 





doing away with main girders up to 20 ft. s - 
few stegio or double ‘am of oleeg up Me 35 K in 
width ; or for warehouse flooring up to 60 ft. span. 
All sections are made in iron or steel. The manv- 
facturers and patentees are Messrs. Braithwaite and 


In | Kirk, engineers, West Bromwich, 


We show in the lower engravings the second form of 
bridge and warehouse flooring, manufactured by the 
Bolton Iron and Steel Company, Bolton, and known as 
Ellis’s simplex section. It is rivetted up from "t. bars, 
and the joints are strengthened by cover plates, as 
shown. The large or A section is 12 in. deep, and is 
capable of carrying a double railway of 27 ft. span, ona 
road of 35 ft. span without main girders. The B size, 
which we illustrate, is designed for use as cross- 
girders, in conjunction with main girders. The C 
size is 6 in. deep and weighs 33 lb. * square foot, 
while the D size measures 4in. and weighs 25 lb, 
Along each vertical bar there are rolled two ribs which 
serve as abutments for curved plates. to cover the 
channels, When the ballast has been removed these 
plates can be taken out and the channels painted to 
preserve them from rust. The same section can be 
used for columns. 





PATENT COMPOSITE STEEL AND IRON.* 
By Mr. Grorcr ALLAN, 

THE author, before giving a detailed description of the 
method of combining iron and steel, considers in the first 
— some peculiarities which occasionally occur in the 

viour of the latter, which he states constitute the 
raison-d’étre of the material described in his paper. 

He asserts that, broadly speaking, every fracture of 
steel and iron, which occurs in practice, is due to a tearing 
action similar to that by which a piece of paper is torn 
across, and that even in an ordinary tensile test piece, 
there is little room to doubt, that the fracture commences 
on one side of the sperinnn which really fails by tearing ; 
and to this tearing he considers steel offers less resistance 
than does iron. The superior resistance to such stress 
of the latter metal he attributes to its fibrous structure 
and consequent want of homogeneity, quoting on this 


is a desideratum in the mechanical world, 

The material ois — na Se nd is nate for 
such pu as axles, Chains, er tes, Xe. com- 
bining fibrous iron of a high quality with mild steel, or 
more explicitly, bY em ing many strands of high 
quality iron in mild open h steel, and subsequently 
rolling down the ingots into bars, plates, or any desired 
section in the ordinary way ; in the course of which pro- 
cesses the iron and steel surfaces make with each other an 
absolutely perfect weld. Asa rule, the composite ingots 
are made about 13 in. square and parallel from end to 
end ; the arrangement of the iron bars within the steel 
being varied according to the purpose for which the 
fini material is to used. For ingots from which 
chains are to be manufactured, two pieces of iron plate, 
say, gin. thick, and measuring slightly less than the 
inside dimensions of the ingot mould, are taken, and 48 
square holes, equally s ‘ punched in each plate ; the 
holes in one being rather la: than 1} in. square and 
those in the other rather less this dimension. 

bape ha t 14in. square bars of fibrous iron rolled in 
the ordinary way are cut to the length it is desired to cast 





the composite ingot, say, 4 ft. 6 in. The bottom ends of 
the bars are slightly a ig at a smith’s fire so as to 
enter the small-sized holes in one plate, and the other 
|ends are passed through the holes in the other plate, 
forming a sort of “cage” of bars, held equidistant and 
by the perforated plates. The four corner bars 

ve @ slight shoulder formed on them so as to keep the 
plates the pro distance apart, and these four are 
| roughly rivetted over and so keep the whole arrangement 
together. The spaces between the bars, when all are 
| thus in position, measure about ,°, in. The “cage” is now 
| heated in a gas flame, such as is omg ad used in a steel 
| works for daring She lining of a ladle, from whence it is 
taken and p in the ingot mould, and steel contain- 
| ing, say, from .15 to .18 per cent. of carbon, 1s run into the 
}mould in the usual way, It is preferred to use “‘ close- 
topped” moulds, and to fill them from the bottom, a nest of 
them being ranged round a central runner. The ingot, of 
| which a cross-section is shown in Fig. 1, is heated in an 
| ordinary furnace, and down to a size that will suit 


| the mill in which the chain material is to be rolled. It 


| will be seen from the above description that no preparation 


of the surface of the iron bars is attempted, this being 
covered with a thin film of oxide as on leaving the rolls ; 


int an address of Mr. J. Head, delivered while Presi- | but this film is in no sense an obstacle to the perfect union 


ent of the Institution of Mechanical Engineers. In the 
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address referred to Mr. Head illustrated the difference in 
this respect between iron and steel, by considering the case 
of a finely woven muslin fabric. Such a material can be 
easily rent across, but if the threads composing it were 
rearranged, so as to form a coarse network, it would no 
longer be so readily torn, though its combined resistance 
to a tensile stress would be unaltered. Various instances 
of the mysterious failure of steel are dealt with by the 
author, most of which, however, have already been pub- 
lished. All these failures he attributes to the homo- 
geneity of the metal, which allows a crack once started, 
to proceed right through the mass. : 

he next point touched on by the author is the welding 
of steel, which he thinks every practical man will admit, 
cannot be so easily and successfully effected as in the case 
of wrought iron. 

From the foregoing considerations the author believes 
that whilst the homogeneous material still possesses some 
valuable properties in a distinctly greater measure than 
iron, it at least, falls short of the latter fibrous material in 
two very important characteristics, viz., in the quality of 
welding easily and soundly, and in non-sentiveness to tear- 
ing from vibratory or other stresses. In this way the 
question naturally arises whether a combination of the 
two materials, iron and steel, may not be so arranged as 
to—in a very considerable manner—enable each to act as 
the complement of the other, combinin the most valuable 
distinctive characteristics of iron and steel in one com- 

ite material. Such a combination the author claims to 
have effected, but before describing it he points out that 
the problem had to a certain extent en; the attention 
of previous inventors, of whom he gives the following list : 
Arthur Wild, Sir H. Bessemer in 1864, A. and W. Chalk 
in 1875, Marel Brothers in 1876, Von Nawrocki in 1876, 
Sir W. Siemens in 1877, B. C. Lauth in 1877, Evans and 
Spencer in 1879, and Elbridge Wheeler in 1881. In none 
of these cases was a great measure of success attained, 


* Abstract of a paper read before the Iron and Steel 
Institute, 
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manganese, added in the form of ferromanganese to the 
steel just before pouring, combines with the oxygen 
in the oxide coating of the bars, cleaning them perfectly 
as the steel flows up the mould. In this way perfect 
contact takes place between the two metals, which b 
subsequent working and rolling is rendered a perfect weld. 
The union thue produced is so complete that in a square 
bar of this material of } in. side, the relative proportions, 
and even positions of the iron and steel are practically the 
same as in the original ingot, and on cutting into a bar 
the difference in structure can only be detected by 
etching with acid. 

e in this way the material appears peculiarly 
suitable for the manufacture of chains, its elasticity 
strength, and resistance to wear being quite equal to‘that of 
steel, whilst its welding properties are decidedly superior, 
giving a weld of greater soundness, and consequently 
— increase in the strength of chains manufactured 

m it. 

For rolling boiler a much the same course is 
followed as has been described above, there being, how- 
ever, a slight modification in the positions of the iron bars, 
which are so spaced as to joint, and in addition 
are so arranged that a thicker layer of steel remains on 
those sides which ultimately become the top and bottom 
of the plate, this feature being clearly shown in Fig. 2. 
The behaviour of plates rolled from these ingots can best 
be described in the language used by an eminent firm of 
engineers, who, referring to a welded and flanged flue 
boiler with conical tubes, for which they had used the 
material as plates, angles, and rivets, wrote to the 
author's firm in the following terms: “The material was 
all that could be desired, throughout the operations of 
welding, flanging, and bending; the men found it easier 
to work than either iron or steel alone, because it bore 
‘punishing’ so well and worked so toughly, bearing at 

6 same time extremes of temperature, which steel could 
not. Itseems to us a very excellent material for boilers.” 





Very ornamental effects are obtained on using this 
material for gun barrels, as in browning the steel and irog 
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are unequally acted on, and a very distinct pattern is 
rodaeed Another app) ication of ‘‘ compo” metal which 

as been attended with considerable success, is to the 
construction of safes, bankers’ strong rooms, &c. For 
such purposes the material is made in nearly the same 
way as before described, save that bars of hard steel, con- 
taining 1.0 to 1.5 per cent. of carbon, are used in building 
the “cage,” the processes in all other respects being the 
same. cross-section of the ingot produced is shown in 
Fig. 3, whilst Fig. 4 represents a section of the plate after 
being rolled down. All the ordinary sections, such as 
plates, bars, angles, tees, and rivet material, are rolled, 
giving great facilities for the manufacture of such articles 
as safes, hinges for prison doors, &c. In making burglar- 
proof structures from this material, the pieces are first 
shaped, planed, drilled, and slotted—in short, have all 
machine work rt upon them—after which they are 
heated to a bright cherry-red and plunged in cold water, 
rendering the internal strands of hard steel impenetrable 
to a drili, whilst the two sides of the plate, along with the 
internal interlacing, remain soft and tough, and cannot 
therefore be fractured by heavy blows. Rivets for this 
purpose are made of a soft tough material having, say, 
three or four strands of very hard steel running ae 
them from end to end ; these strands being only small, take 
but a nominal area from the tough portion of the rivet, 
whilst their position, as indicated in the cross-section, 
Fig. 5, is a more effective barrier to the drilling out of 
the rivet than if it were made entirely of the hardest steel. 

When steel and iron are welded together prone | in 
layers, it is perfectly impossible to render the steel by 
quenching hard enough to resist the drill without either 
splitting the layer of hard steel itself or tearing the two 
shaberiols apart along the line of the weld. Owing to the 
hard and soft steel being throughly interlaced internally, 
nothing of this sort takes place with ‘‘ compo” metal. 

A further application of the principle described is to the 
production of plates with a very hard wearing surface of 
steel on one side to resist wear, combined with a soft steel 
on the other, giving toughness and ductility, such material 
being suitable for plough plates, wearing mouth-pieces of 
dredger buckets, &c. 

Experiments on other uses of this material are in pro- 
gress and promise excellent results, but the author does 
not consider it advisable to refer to them in their incom- 
plete form. 

The process of oil-hardening produces equally good 
effects on *‘compo” metal as on steel, resulting in an in- 
creased tensile strength and greater toughness, and in the 
author’s opinion every chain would be greatly improved if 
subjected to this treatment. 

ables containing results of tests on the material are 
given in the original Paper, and from these it appears that 
the tensile strength of the metal in the shape of bars 
ranges from 26 to 32 tons per square inch, the elongation 
on 8 in. being from 25 to 30 per cent., and reduction of 
fractured area 45 to 56 percent. When made into plates 
these figures are somewhat lower, the tensile strength 
being from 25 to 28 tons per square inch, the elongation 
on 8 in. from 15 to 26 per cent., and the contraction of 
area from 14 to 40 per cent, 

The material is of course somewhat more costly than 
steel, but there are, in the author’s opinion, many purposes 
for which such a material is more than worth the slight 
increase of cost, and it is for such purposes that the 
employment of the material has been taken up, and in 
which its use is extending. 





BRIDGING THE FIRTH OF FORTH.* 
By B. Baker, M. Inst. C.E. 
(Continued from page 171.) 
SUPERSTRUCTURE, 


I MUST now say a few words respecting the design, 
manufacture, and erection of the superstructure. 
Design.—I1 have already illustrated the principle of the 
cantilever bridge, and need only deal with the details. At 
the Forth, owing to the unp ented span and the weight 
of the structure itself, the dead load is far in excess of any 
number of railway trains which could be brought upon it. 
Thus the weight of one of the 1700 ft. spans is about 
16,000. tons, and the heaviest rolling load would not be 
morethan a couple of coal trains weighing, say, 800 tons 
together, or only 5 per cent. of the dead wei ht. It is 
hardly erga A tag to say that the bridge will be 
as stiff asa rock under the passage of a train, Wind 
even, is a more important element than train weight, as 
with the assumed pressure of 56 lb, per square foot, the 
estitaated lateral pressure on each 1700 ft. span is 
tons, or two and a half times as much as the rolling load. 
To resist wind the structure is “‘ straddle legged,” that is, 
the lofty columns over the piers are 120 ft, apart at the 
base and 33 ft. at the top. Similarly, the cantilever 
bottom members widen out at the piers, All of the main 
compression members are tubes, because that is the form 
which, with the least weight, gives the greatest strength. 
The tube of the cantilever is, at the piers, 12 ft. in diameter 
and 1} in. thick, and it is subject to an end pressure of 
2282 tons from the dead load, 1022 tons from the trains, 
and 2920 tons from the wind ; total, 6224 tons, which is 
the weight of one of the largest Transatlantic steamers 
with all her cargo on beard. The vertical tube is 348 ft. 
high, 12 ft. in diameter, and about § in. thick, and is liable 
toa load of 8279 tons. The tension members are of lattice 
construction, and the heaviest-stressed one is subject to a 
ull of 3794 tons. All of the structure is thoroughly 
Caoel together by “wind bracing” of lattice girders, so 
that a hurricane or cyclone storm may blow in any 
direction up or down the Ferth without affecting the 
stability of the bridge. Indeed, even if a hurricane were 


* Lecture delivered at the Royal Institution. 








blowing up one side of the Forth and down the other, 
tending to rotate the cantilevers on the piers, the er 
has the strength to resist such a a eee 2 e 
have had wind gauges on Inch Garvie since the com- 
mencement of the works, and know, therefore, the 
character of the storms the bridge will encounter. The 
two heaviest gales were on mber 12, 1883, and 
January 26, 1884. On the latter occasion much 

was done throughout the country. At Inch Garvie 
the small fixed gauge was reported to have regi 
65 lb. per square foot, but I found on inspection that the 
pointer could not travel further, or it might have indi- 
cated even higher. I did not believe this result, and 
attributed it to the joint action of the momentum of the 
instrument, and a high local pressure of wind too instan- 
taneousin duration to take effect upon a structure of any 
size or weight. The great board of 300 pcare feet area 
on the same occasion indicated only 35 lb. per square 
foot, and I doubt much if the pressure would have 
averaged more than 20 lb. on so large surface as the bridge. 

Manufacture.—The bent plates required for the tu 
of the Forth Bridge would, if pl end to end, stretch 
42 miles. Special plant had to be devised for preparing 
these plates. Long furnaces, heated in some instances by 
gas producers, and in others by coal, first heated the 
plates, which were then hauled between the dies of an 
800-ton hydraulic press, and bent to the proper radius, 
When cool the edges were planed all round, and_ the 
plates built up into the form of a tube in the drillin 

ard. Here they were dealt with by eight great travel- 
ing machines, having ten traversing drills radiating to 
the centre of the tube, and drilling Saough as much as 
4in. of solid steel in places. A length of 8 ft. was drilled 
in a day of twenty-four hours. When complete the tubes 
were taken down, the plates cleaned and oiled, and stacked 
ready for erection. 

The tension members and lattice girders generally are 
of angle bars, sawn to length when cold, and of plates 
planed all round. Multiple drills tear through immense 
thickness of steel at an astonishing rate. The larger 
machines have ten drills, which, going as they do, da: 
and night, at 180 revolutions bed minute, perform wor! 
equivalent to boring an inch hole through 280 ft. thick- 
ness of solid steel every twenty-four hours. About 4 
per cent. of the whole weight of steel delivered at the 
works leaves it again in the form of shavings from 
Planing machines and drills. The material used through- 
out is Siemens’ steel of the finest quality, made at the 
Steel Company’s Works, in Glasgow, and at Landore, in 
South Wales. Although one and a half times stronger 
than wrought iron, it is not in any sense of the word 
brittle, as steel is often i gg Sg seg to be, but it 
is tough and ductile as copper. ou can fold 4 in. plates 
like newspapers, and tie rivet bars like twine into knots. 
The steel shavings planed off form such long, true and 
flexible spirals, that they are pn used for ladies’ 
bracelets when fitted with clasps and electro- plated. 

(Zo be continued.) 








MODERN GUN CARRIAGES. 
The Application of Hydraulic Power to Naval Gunnery. 

BEFORE proceeding to discuss the subject more imme- 
diately before us, that is the modern adaptations of the 
hydraulic principle to gun carriages and their accessories, 
it will perhaps be useful to advert brietly to the circum- 
stances which rendered necessary the employment of 
some force superior to manual labour for the manipulation 
of oe? guns, and to the reasons which led to the adop- 
tion of hydraulic power for this purpose in preference to 
any other. : 

We are all familiar with the old form of naval gun 
carriage in common use so late as 1860. It was made 
altogether of wood, running in and out on small low 
wheels. The recoil was controlled more or less by the 
friction produced by making the axles of these wheels 
abnormally large, or by substituting a chock of wood for 
the rear wheels, and was finally checked by a rope breech- 
ing. Training was effected by pushing the whole carriage 
bodily to one side with handspikes, and elevation by 
means of loose wedges used as props, or by a simple 
elevating screw, or by a combination of both. 

The substitution of iron for wooden carriages, about the 
year 1864, and the invention of slides and traversing 
platforms for the carriage to run on, were of course great 
steps in advance; but the mounting still remained a most 
imperfect machine, long after a more modern type of gun 
had been introduced. By the designer of any new 
mounting there were two distinct problems to be solved. 
sry Sy there was the difficulty of handling, with suffi- 
cient facility and speed, guns which were being constantly 
increased in venight and size; secondly, there was the 
difficulty of satisfactorily checking the recoil after firing ; 
and this was mecuening. daily more emphasised by the in- 
troduction of heavier charges, and by the reduction in the 
weight of the piece itself, of which the use of steel and 
wrought-iron rifled guns admitted. When the weight of 
the gun had in to 25 tons and experience showed 
that there existed no manufacturing obstacle to the pro- 
duction of far heavier artillery, it was seen that the 
employment of some power greatly superior to mere hand 
labour was absolutely necessary. Without some mecha- 
nical appliance, it was totally impossible to manipulate 
with any reasonable rapidity the enormous weight in- 
volved in modern ordnance, 

A new element too was introduced into the question b 
the constantly increasing speed of ships of war; whi 
rendered obligatory a corresponding eration in the 
rate of fire, to prevent an adversary retreating out of fire 
altogether, or at any rate materially altering the range 
before a second shot could be fired. For the same reason 
it was also stipulated that the new guns should havea 


red | well understood, a great simplicit 





training of 120deg. instead of 90d 
lateral advan‘ gained by the substitution of mecha- 
nical for manual labour was the very reduction in the 
number of men nec for working the gun, and the 
consequent minimising of casualties in war. 

The steam engine appeared to be the most convenient 
source for obtaining power, and water under pressure the 
most practical and useful mode of applying it when 
obtained. Hydraulic machin possesses, as is now 
and compactness; it 
is admirably adapted to the transmission of power through 
long distances, and by intricate ways; it is moreover 
peice safe, and free from any explosive or reactionary 
‘orce. 

The first circumstance which drew attention to the 
necessity for some more perfect brake than had hitherto 
existed, was the difficulty experienced in mounting the 
new wrought iron and steel rifled guns, owing to the 
much greater energy of their recoil, as compared with the 
old cast-iron guns. age $b mwcge there were three 
main conditions to be fulfilled by any satisfactory me- 
chanical brake. The most important was obviously that 
sufficient resistance should be provided to absorb the 
ene of recoil, and the others were that the brake 
should be automatic, so that carelessness should not be 
liable to produce accident, and that it should admit of 
adjustment to meet the alteration in the energy of recoil, 
due to varying charges, and the other inconstant condi- 
tions of naval gunnery. 

The first attempt to satisfy these conditions was by 
means of the ‘‘ compressor” brake, This apparatus con- 
sisted of “a number of short iron plates on the carriage 
interlacing long — or bars on the slide, in such a 
manner that both could be clamped together by the vice 
action of a piece called the compressor jaws, and a very 
great frictional resistance produced when the carriage 
was set in motion.” A full description of this compressor 
brake is to be found in a very valuable paper on ‘‘ Gun 
Carriages,” read by Mr. George Rendel before the In- 
stitution of Civil Engineers, in 1874. In that paper he 
brings the history of gun mountings down to the date of 
the introduction of breechloading guns; and his name is 
so inseparably associated with the application of the hy- 
draulic principle to purposes of gunnery, that his remarks 
on the subject possess a peculiar value, and are specially 
worthy of the attention of any one wishing to study the 
question. pee fitted with this arrangement were 
well adapted to the low power muzzle-loading guns then 
in use, and this compressor known as the ‘‘ Elswick com- 
pressor,” was in almost universal use until superseded by 
the hydraulic brake. The continually increasing energy 
of recoil in the modern guns, necessitated a corresponding 
increase of brake power ; and this increased brake power 
could only be obtained by the addition of more com- 

ressor plates. The number of these plates was, however, 

imited by the breadth of the slide, and thus the com- 
pressor brake became at last inadequate to the work 
—— of it, 

he next endeavour to obtain greater brake power was 
by means of an hydraulic buffer, with relief valves acting 
in the same way as the spring-loaded safety valves of a 
steam boiler. One or more of these buffers or cylinders 
were fitted to the slide, and in them worked a packed 
piston, the rod of which was attached to the gun carriage. 
On the recoil of the carriage this piston forced the water 
behind it, through the loaded spring valves into a waste 
water tank. Each valve was fitted with a spring adjusted 
to Fo the required resistance for the maximum charge, 
and if any lower charge were fired, the gun recoiled a 


. a8 before. A col- 


propestionstely shorter distance. This variation in the 
ength of recoil was in itself objectionable, and it was 
found that the suddenness with which 
opened, caused them to be forced back much too far at 


the valves were 


first, and an abnormally high pressure was created by 
their recoiling violently and nearly closing the valve. 

In treating of the application of hydraulic power to gun 
carriages, it may simplify the question, to divide the latter 
into two main classes. The first class, consisting of 
carriages for guns from 4 in, to 9.2in, in calibre, or 1} to 
23 tons in weight, and the second of those for all guns of 
a larger calibre than 9.2in. In the first class, hydraulic 
power is employed only for absorbing the force of recoil, 
and for controlling the running in and out of the gun; 
loading, training, and elevating being performed by 
manual labour. in the second class, not only is the force 
of recoil absorbed, but loading, training, elevating, and 
all other operations connected with the gun are carried 
out by hydraulic power. The 9-2-in gun is the largest 
which can be mancuvred by hand with any reasonable 
facility. Diagrams have been prepared for your exami- 
nation, illustrative of gun mountings, &c., of both these 
types. In the first class, two 6-in. mountings on the 
Vavasseur system are chosen for representation, and in 
the second, mountings for 22, 43, 68, and 105-ton guns 
where hydraulic — is used to perform every operation 
connected with the gun. 

The system of mounting known as the Vavasseur was 
elaborated with a view to facilitating the working of the 
high power breechloading guns, from 4 in, to 9.2in., which 
were being introduced into the ‘British Navy in the years 
1880 and 1881. The type of mounting for Troddaide and 
revolving guns then in the service, was that which has 
been eer alluded to as being fairly adapted to the 
comparatively low r muzzle-loading guns of that 
date. It was fitted with slides to allow the guns to be 
brought inboard, and with a combination of compressor 
plates and hydraulic buffers to absorb recoil. It was 
owing to this mounting rapidly becoming inadequate to 
the powerful roa get improved loading guns 
then being adopted in the service, that the Vavasseur 
mounting was designed as a substitute. 

pecimens of this new carriage will be described later 
in some detail, but it may be well to summarise its ad- 
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vantages briefly for the present, A distinctive feature in 
this system is the new hydraulic compressor brake, which 
keeps the recoil nearly regular, even with varying charges, 
without needing adjustment. This compressor consists of 
a pair of hydraulic cylinders forming part of the upper 
carriage, and in these work pistons attached to the slide. 
The piston heads, made solid on the rods, are a loose'fit 
in the cylinders, and have no packing. Each head has a 
recess, in which is fitted a disc or valve free to turn on 
the piston. At the periphery of this disc or valve are 
formed tongues which take in rifle grooves in the cylinder. 
Ports of proper form to give uniform pressure durin 
recoil, graduated as desired, are made in the valves, an 
openings to correspond with them are cut in the piston 

. At the commencement of recoil the ports in the 
disc are in line with those in the piston head, and conse- 
quently full open. But as recoil proceeds, and the tongue 
on the disc revolves in the twisted rifle groove, the disc 
revolving in consequence closes the ports gradually, and 
when they are very nearly shut and the water is no longer 
able to pass from one side of the piston to the other, the 
recoil of the gun is stopped. 

You will see that in this arrangement it is the recoil of 
the carriage itself which closes the passages in the piston 
head. There are no | valves, and it is evident that 
there will be little difference in the length of the recoil, 
due to different ch , as the valve being thus mecha- 
nically closed, the effect of greater energy of recoil due to 
increased charges results only in higher pressures being 
obtained in the cylinders, and not in any difference in the 
length of recoil. In order to economise deck space the 
slide is so arranged that no part stands behind the breech 
of the gun when in firing position, and the utmost facility 
for opening the breech and loading is thus afforded. The 
compressor cylinders form the body of the top carriage, 
which is thus kept very low; and the line of pull on the 
Per oprony is as close below the trunnions as possible. 
In the 4-in. gun the vertical distance between the axis of 
the gun and that of the compressor is 44 in., and in the 
9.2-in, mounting is 114 in. The slideis inclined upward to 
the rear, so that gravity insures the running out of the gun. 
Both the elevation and training are effected by gearing 
which admits of the gun being worked up to the moment 
of firi The mounting is fitted with a protective shield, 
and is built up of very few principal parts, which are 
chiefly steel castings, and a rigid structure is thus 
insured, 

It may be of interest to remark that a 6-in. mounting, 
embodying most of the features alluded to, was submitted 
for trial in the early part of 1881, and had upto February, 
1887, fired 2509 rounds and is still in use and perfectly 
serviceable. Various experimental mountings on this 
system were designed and tried during the years 1881-1884, 
Several were made to suit existing ships, and these 
designs were much hampered by the conditions imposed, 
especially by that requiring the muzzles to be brought 
in-board for housing. In time, however, it was admitted 
that guns can be housed quite well with the muzzle 
out-board, and the way was thus cleared for further 
improvements both in guns and mountin The length 
of the bore of the guns then ineseadnd rapidly from 
the 14 calibres of the old muzzle-loader to the 35 calibres 
of the modern breechloading type. But notwithstand- 
ing this great increase in the length and power of the 
gun, there has actually been a considerable reduction 
in the length of the slide, and in the deck space occupied 
by the mounting. The fittings have been also much 
simplified as more latitude was given to the designers. 
In mounting the top carriage consists of two compressor 
cylinders, one on each side, allowing 18 in. recoil. Both 
act alike as pulling buffers, and the axis of the compressor 
is 84 in, below that of the gun. The carriage has no 
rollers, and it slides, in recoil, up an incline of 12 deg. 
The run-out is controlled, and the carriage gradually 
brought to rest by means of control rams fixed to the rear 
covers of the cylinders. These enter and very nearly fit 
into recesses in the piston rods; and the recesses being 
filled with liquid during recoil, the latter can, during the 
running out, only escape between the outside of the control 
ram and the bore of its recess. The run-out can thus be 
regulated as required by suitably adjusting these parts, 
and that without the employment of valves, packing, or 
mechanism. Elevation is effected by a handwheel to the 
rear of the gun, so mounted that it can be slid forward 
out of the way when not in use; this wheel gives motion 
to the elevating worm which, during recoil, slides in 
its shaft, and admits of the gun being elevated while 
firing. The outer wormwheel and inner elevating 
pinion are connected by frictional discs, so that in case 
of the gun jumping, the gear remains uninjured. The 
slide consists of two steel girders connected together 
in front by a 3-in. steel armour plate, forming part of the 
structure. This plate extends outwards some distance 
on either side, and going vertically up to the roof of the 
outer shield, forms an excellent protection, still further 
supplemented by the D-shaped outer shield, 1} in. thick, 
passing in front and outside of it, and extending back- 
wards on either side to the rear of the mounting. 

On this outer shield is fitted a sloping roof so that the 
| roc crew are in this manner most efficiently protected 

rom machine gun fire, and splinters. This sloping roof 
admits of being folded into a horizontal position, to 
afford a better view and more light in aiming by night. 
The slide has a rear transom carrying the training 
worm, the latter gearing with a wheel secured on the 
central boss of the circular pivot plate. The carriage, 
slide, and shields which, with a 5-ton gun, form a total 
weight to be turned of about 10? tons, run on a ring of 
live rollers between the bottom of the slide and the pivot 
plate, and the training is therefore effected easily and 


rapidly by means of a handwheel on one side of the slide. 
In the smaller mountings of this type the training 
is entirely dispensed with, and the mounting eoinea by 





a shoulder piece. The particular mechanism of the com- 
pressor cylinders has been already alluded to, and it is 
unnecessary to add more on the subject now, except to say 
that its simplicity, safety, and strength deserve very close 
attention. 

, In the broadside Vavasseur mountings the top carriage 
is made of a single steel casting, in which the compressor 
cylinders are formed—the length of recoil is 2 ft, and both 
the buffers are pulling. The arrangement for controlling 
the running in and out is similar to that employed in the 
centre pivot mounting. To run in by hand a pump is 
fitted in a tank, formed on the right-hand compressor 
cylinder, by means of which two men can run in the gun, 
in about one minute and a half. When pumped in, the 
gun is retained by means of a screw-down plug in the 
return fae from the cylinders to the tank, the raising 
of which allows it tv run out. The slide is formed of two 
main girders in cast steel, suitably stayed transversely. 
It is — on four training rollers which can 

swivelled in any direction for transporting the mounting ; 
and at the fore end low down, is connected by a link to 
a sliding pivot-block, working in the recess of a semicir- 
cular pivot plate. This plate is secured to the ship’s deck, 
and its outer edge has a projecting rim under which the 
clips engage, which prevent any lift of the mountirg. 
The mounting has therefore no pivot bar or other at- 
tachment to the ship’s side, and can be readily detached 
from the sliding pivot by disengaging the link. A front 
protective plate is fitted on the side, and further protec- 
tion can be given by means of either folding or fixed 
wings, also secured to the slide. But as these mountings 
have to be fitted in many cases between decks, the method 
of affording this protection has to be varied to suit par- 
ticular positions. The training gear is worked by a 
handwheel at one side of the mounting, it consists of a 
train of spurwheels giving motion to a worm and wheel. 
The latter is pl: at one end of an inclined shaft in 
the axis of the mounting ; the other end carries the deck 
pinion, gearing in the training rack. 

We may here allude toa very important point of design, 
we mean the confining the port for this mounting to the 
smallest possible limits. It is evident that this object 
would be obtained if the gun were always to recoil in the 
same line in which it is fired. This feature is now re- 
cognised as a necessity in the latest designs, and we are 
now making various mountings in which the principle is 
carried out; but as they are at present more or less in 
the experimental stage, it is unnecessary to do more than 
allude to them here. 

(To be continued.) 


EXPRESS LOCOMOTIVE ; LONDON AND 
SOUTH-WESTERN RAILWAY. 
(Continued from page 186.) 


Bogie.—The bogie is to made of the form and to the 
dimensions shown on drawing. The wheels are to be 
placed 7 ft. apart, centre to centre. The frame plates 
are to be planed inside and outside, and are to be of the 
same quality as those specified for the main frames, 1} in. 
thick, and placed 2 ft. 7} in. apart. The axle-box guides 
to be of Vickers, Sons, and Co.’s cast steel, bolted to the 
frames with 2 in. turned bolts and driven tight into the 
holes. The frames are to be firmly secured to the wrought- 
iron box girder with { in. rivets. Great care must be 
taken that the frames when put together are perfectly 
parallel and at right angles with the box girder. Flanged 
plates # in. thick to receive the cross slide are to be 
secured to the top of the girder with { in. rivets. These 
plates when planed and fixed in their places must be per- 
fectly parallel to each other and at right angles with the 
side frames. The cast-iron cross-slide is to laned on 
its bedding surface and bored out to receive the bogie pin. 
Each side controlling spring is to be laminated, and is to 
consist of sixteen plates, 24 in. wide and ,% in. thick. 
They are to be made from the best spring steel manufac- 
tured by Thomas Turton and Sons, Cammell and Co., 
John Brown and Co., Brown, Bayley, and Dixon, or John 
Spencer and Sons. Each spring must be thoroughly 
tested before being put into its place by being weighted 
with two tons, and on the removal of this weight it must 
resume its original form. The top plate of each spring 
must bear the brand of the maker of the steel and the 
date. The plates are to be properly fitted and tempered, 
and are to be prevented from shifting side or endways, by 
nibs stamped upon them. The buckles are to be sound forg- 
ings and are to fit the springs accurately, and are to be 
well secured to them. Through the centre of the casting 
forming the bogie pin, a wrought-iron pin 3 in. in diameter 
is to pass, fitted at the bottom end with a countersunk 
head and washer, and at the top with a nut and cottar; 
the hole in the bottom plate of the box girder is to be 
elongated to allow for the lateral motion of the cross-slide. 
Each spring cradle is to be made of two Yorkshire iron 
plates 6 in. deep, 14 in. thick, with cast-iron distance 
pieces rivetted between them at each end ; these cast-iron 
pieces are to be provided with means of fubrication, and 
are to be shaped to rest on the saddles formed on the top 
of the axle-boxes. The springs are to be coupled to the 
beams by hooks as shown; the pins through the hooks are 
to be of steel and the eyes of the hooks are to be case- 
hardened. The brackets holding the springs are to be of 
Yorkshire iron, and are to be bolted to the frames with 
13 in. turned bolts driven in a tight fit. The whole of the 
work is to be of the best description, and the bogie when 
finished must be perfectly equare and free from cross 
windings. 

Footsteps and Handrails.—Footsteps and handrails are 
to be fixed on each side of the engine, as shown, The 
handrails are to be 14 in. outside diameter on both sides 
of the engine and in front of the smokebox. The foot- 
steps are to be roughed; the handrails are to be finished 
bright. 








Platform and Splashers.—The platforms are to be of 
plate iron § in. thick, and are to be secured to the frame 
as shown on drawing. The splashers are to be of plate 
iron to the dimensions shown on drawing ; the rivets are 
to be countersunk flush outside; the angle-irons are to 
be 14 in. by 14 in. by } in. thick. J 

Sand-Boxes.—Each engine is to be provided with two 
dry sand-boxes, one cast-iron box in front of each driving 
wheel ; they are to be so arranged that the valves can be 
worked together by suitable geari ng from the foot-plate, 
the valves are to be circular. Sand pipes are also to be 
fixed as shown, the sand to be led within 2 in. of the rails 
by wrought-iron pipes 14 in. inside diameter. The 
— arrangement of sand-boxes and gear are shown on 

rawing. 

Buffer Plates.—The buffer yes are to be of wrought 
iron, same quality as specified for frames, 8 ft. long 
1 ft. 73 in. deep, and 1} in. thick, and are to be riv 
to the stays on inside and outside of frames as shown on 
drawing. 

Buffers. —The buffers at the front of the engine are to 
be of London and South-Western Railway pattern, of 
wrought iron, and to the dimensions shown on drawing. 
The buffer springs are to consist of two No. 3 india-rubber 
cylinders, which are to be obtained from Messrs, G. 

pencer and Co., 77, Cannon-street, London, H.C. 

The buffers are to be placed at a distance of 5 ft. 9 in. 
spart, centre to centre, and at a height of 3 ft. 5 in. from 

e rail level. 

Drag-Hooks, Screw Couplings, and Side Chains.—The drag- 
hook at the front of the engine is to be furnished with an 
india-rubber cylinder, No. 6, which is to be obtained from 
Messrs. G. Spencer and Co., 77, Cannon-street, London, 
E.C. The hooks, screw couplings, and side chains are 
to be made of best iron chain cable quality, and to 
drawing. 

Wheels.—The wheels are to be of wrought iron, and of 
the best description and workmanship. e driving and 
trailing are to S 6 ft. 7 in. in diameter, the bogie wheels 
3 ft. 4 in. in diameter over the tread of the tyres. Great 
care must be taken that the bosses and the junction of 
the ring and arms are all perfectly sound; the top or 
outer part of the he must be forged solid with the rims 
and not welded ; the ends of the spokes must be welded 
together at the boss before the washers are welded on, 
The driving and trailing wheels must be bored and turned, 
and have keyways cut strictly to template, so that they 
shall be exactly alike; and each wheel must be put on 
the axle by hydraulic pressure of not less than 100 tons. 
The rims must be correctly turned to gauge to receive the 
tyres, and the whole wheel trimmed up, so that the 
surfaces and lines are all fair and true. The skeleton is 
to be turned to a diameter of 6 ft. 1 in., the rims are to 
be 43 in. broad, 1? in. thick at centre; to have 22 spokes 
1} in. thick at the boss and 4 in. wide, and at the rims 
1} in. thick and 34 in, wide. The bosses are to be bored 
out el to a diameter of 8} in. and are to be | ft. 5in. 
in diameter. The cranks for the coupling rods are to be 
forged solid with the bosses 12 in. centres, and bored out 
to fit the ccupling-rod pins, and are to be connected with 
the rim by three arms forged in one piece. The crankpin 
holes are to be quartered. The bogie wheels, for which 
the method of manufacture is to be the same as before 
specified, must be turned and bored strictly to template 
so that they shall be exactly alike, and each wheel must 
be put on the axle without keys by hydraulic pressure of 
not less than 50 tons. The rims are to be 4% in. wide, 
1? in. thick at the centre, to have ten spckes 14 in. thick 
at the boss, and 34 in. wide, at the rim 1} in. thick 3 in. 
wide. The bosses are to be bored out parallel to a dia- 
meter of 7 in., and are to be 13? in. in diameter. The 
whole of the wheels are to be in all respects as shown. 
The balance weights in the driving and trailing wheels 
are to be fo solid with the spokes. 

Tyres.—All the tyres are to be 3in, thick and of best 
crucible cast steel, manufacti by Vickers, Sons, and 
Co., Krupp, or Cammell and Co., and are to be stamped 
withthe name of the maker. The tyres are to be secured 
to the wheels in the manner shown with a square lip and 
tap bolts 14 in. in diameter, and eleven threads per 
inch. Each type isto be bored out to template before 
being shrunk on the wheels, and is to be accurately 
turned, so that the diameters and thickness of the tyres 
of each class shall be exactly similar. 

Each tyre is to be guaranteed to stand without fracture 
the teat of being pressed cold into an oval shape by hy- 
draulic power to the extent of 2 in. compression for each 
foot of external diameter. 

Axles.—All the axles are to be of best crucible cast 
steel, manufactured by Vickers, Sons, and Co., Krupp, or 
Cammell and Co., and are to be stamped with the name of 
themaker. All the axles are to be the dimensions shown on 
drawing. The bearings of the driving and trailing axles 
are to be 9 in. long, 74 in. in diameter. The bearings of 
the bogie axles are to be 10 in. long, and 54 in. in. dia- 
meter ; all the turned parts of each class of axle are to be 
made to gauges and duplicates of each other. 

Axle-Boxes.—All the axle-boxes are to be of best gun- 
metal, and to have bearing surfaces of white metal, the 
mixture to be as specified. The keeps are to be of cast 
iron, All the axle-boxes are to have lubricating pads as 
shown. The axle-box of each class must be made to 
gauges and duplicates. There is to be only one groove in 
the crown of the axle-boxes, with the lubricating holes 
leadiug into it. 

Springs.—The springs are to be made of the best 
Swedish spring steel, manufactured by Thomas Turton 
and Sons, Cammell and Co., John Brown and Co., 


Brown, Bayley, and Dixon, or John Spencer and Sons. 
Each spring must be thoroughly tested before being put 
into its place by being weighted with 6 tons, and on the 
removal of this wages each spring must resume its 
original form, Each 


riving and trailing spring is to be 
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4 ft. centre to centre of eyes when loaded, and is to con- 
sist of eleven plates 4 in. thick and 5 in. wide, the bogie 
axle-box spring is to be 4 ft. centre to centre of eyes, and 
is to consist of thirteen plates 4 in. thick and 5 in. wide. 
The top plate of each spring must bear the brand of the 
maker of the steel and the date. The plates are to be 
oe fitted and tempered, and are to be prevented 
rom shifting side or endways by nibs stamped upon 
them. The buckles are to be sound forgings, and are to 
fit the springs accurately, and are to be well secured to 
them. The shank on the bogie spring buckle is to be 
forged solid with the plate, which is take shut up at the 
crown of the buckle. The driving and trailing oe 
are to have adjustable hangers at each end as shown. 
The bogie springs to have adjustment at the buckle. . All 
the springs are to be so adjusted, that when the engine is 
road-worthy, the height from rail level to the centre of 
the buffers shall be 3 ft. 5 in. 

Compensating Lever and Carriers.—Each lever is to be 
laced between the driving and trailing wheels, and is to 

connected by a cross-shaft as shown ; each carrier is 

to be secured to the frames with 1 in. diameter studs as 
shown. The compensating lever is to be fitted at the 
centre with a phosphor-bronze bush accurately fitted and 
pressed into its = by hydraulic power. 

Cylinders.—T 
when finished, with a stroke of 24in. They are to be 
made of best, close-grained, hard, and strong cold blast 
cast iron ; they must be as hard as they can be made, to 
allow of their being properly fitted and finished, and 
must be er free from honeycomb or any other 
defect of material or workmanship; they must be truly 
bored out, the ends being bell-mouthed. All the joints. 
covers, and surfaces are to planed or turned, and 
scraped to a true surface so that a — joint can be 
obtained. All studs are to be tightly screwed. The 
cylinders are to be made with loose covers at both ends, 
provision being made on the back cover for carrying the 
slide bars. The cylinders are to be set in a horizontal 
line, placed at a distance apart of 6 ft. 1} in. from centre 
to centre, with steam chest on side as shown on drawing. 
The steam ports are to be 14 in. long and 1} in. wide. 
The exhaust port is to be 14 in. long and 3 in. wide. The 
holes in the frames and flanges of the cylinders are to be 
carefully rimered. When the cylinders are correctly set 
to their places they are to be firmly secured to the frames 
by turned bolts 1} in. in diameter driven home a tight fit. 

Piston and Piston-Rods.—The pistons are to be made 
of tough cast iron of the form and dimensions shown, 
and are to be fitted accurately to the cone of the rods, 
and secured thereon by gun-metal nuts formed with 
collars, and taper steel pins through the nut. The piston 
head is to be an easy fit in the cylinder; the packing 
rings are to be two in number, of cast iron # in. wide, 4 in. 
thick, and turned all over. The rings are to be turn 


— than the diameter of the cylinders, then to be cut 
an 


sprung in to fit the bore of the cylinders ; they are to 
be prevented from turning round in the pistons by dowel 
ins fixed in the piston. hen finished the whole must 
an easy and accurate fit, so that the finished rod and 
piston can be moved readily backwards and forwards in 
the cylinder. The piston rods are to be 3}in. in dia- 
meter, and are to be made of the very best cast steel by 
the makers before specified ; they are to be truly fitted to 
the heads, and are to be tapered where they enter the 
crosshead, and to which they are to be secured by cottars 
of mild Swedish steel. 

Valve Spindles.—The valve spindles and buckles are 
to be of best Yorkshire iron. ;The spindles are to be 
fitted with Monroe’s patent metallic packing through the 
steam chest, the valve spindle is to be tapered where it 
enters the valve rod, and is to be secured by a cottar of 
mild Swedish steel, 

Slide Bars.—The slide bare are to be of the very best 
mild crucible cast steel, 6in. by 3 in., manufactured by 
Vickers, Sons, and Co., or other approved makers ; they 
are to be attached with 1} in. bolts to the back cylinder 
covers, which must be accurately fitted to receive them, 
and at the back ends they are to be attached with bolts 
’ 1} in. in diameter to the motion plate, a brass liner } in. 
thick is to be placed at each end between the bar and 
carriers. Each bar is to have fifteen lubricating recesses 

laced zig-zag 2in. in diameter on the top, with a #-in. 
ole in the recess leading to the bottom of the bar. 

Crossheads.—-The sleeves are to be of cast iron of the 
same metal as the cylinders, and are to be well provided 
with means of lubrication. The crossheads are to be of 
best Yorkshire iron case-hardened. 

The gudgeon pins are to be of wrought iron, case- 
hardened, and are to be prevented from turning round in 
the crosshead by means of a key fitted in the outer jaw. 
The sleeve is to be securely fixed to the crosshead with 
gin. diameter turned bolts well fitted into the holes. 
pay nt care must be taken that the sleeve works freely on 
the . 

Valve Motion.—The valve motion is to be of the curved 
link type, and the expansion links .re'to be hung from 
the centre. The eccentric pulleys are to be in two parts ; 
the smaller is to be of Yorkshire iron, the larger of 
cylinder metal, to be fastened on the axle by means of 
keys and set screws. The eccentric straps are to be of 

‘ood tough cast iron, free from honeycomb or any other 
defect. The throw of the eccentrics to be Gin. The 
eccentric oil cups are to be fitted with a button and spring. 
The eccentric rods are to be of Yorkshire iron. All the 
wrought-iron work is to be of Yorkshire iron, the working 
parts are to be well and properly case-hardened and re- 
cleaned up, and must be of the very best finish, and free 
from all marks and defects. All nee are to be of wrought 
iron, case-hardened, 2in. in diameter, and made to 
standard gauges. The motion is to be reversed by screw 

fixed on trailing splasher on right-hand side of engine. 
Phe valve rods gre to work through cast-iron guides bolted 


e cylinders are to be 18 in. in diameter | | 





to the motion plate, which must be bored. to the finished 

parma yan pf 5 oy Me pe are to be bored 

out to fit the and to be made of cylinder metal. The 

See a high temperature and then 
ipped in oil. 

Reversing Shaft.—Thelevers are to be forged solid with the 
shaft, which is to be placed above the motion and carried 
by a cast-iron bracket with loose cap bolted to the frames 
with 1-in. bolts, turned to gauge and made a driving fit ; 
these brackets to be made of cylinder metal, and to be 
bored out to 34 in. diameter to take the reversing shaft. 
The working parts of the shaft are to be properly case- 
hardened. All pins in the reversing shaft are to in. 


in diameter. 

Connecting and Coupling Rods.—The connecting rods 
are to be of Yorkshire iron, forged solid in one length and 
not welded, 5 ft. 104 in. from centre to centre, and are to 
be fitted with adjustable brasses at big ends as shown; small 
ends to be solid and bushed. Ali cottars and bolts are to 
be of mild steel, the cottars are to be accurately fitted, 
and provided with set screws and cross cottars. The 
brasses at the big end are to be lined with white metal. 
Oil cups are to be forged solid with the big ends, at the 
small end a recess is to be made for lubrication. Hac! 
coupling rod is to be of Bessemer steel, forged solid in one 

ength, and not welded, to be fitted with gun-metal bushes, 
which will have five grooves }in. wide and , in. deep, 
filled in with white metal. All bushes in rods are to be 
accurately fitted and pressed into their places by hydraulic 
power, so as to insure a perfectly tight fit, and are to be 
secured as shown. Oil cups are to be forged solid with 
coupling rod ends. Each oi! cup in the coupling rod and 
in the big end of the connecting rod is to be fitted with a 
button and spring. 

Crank-Pins.—The crank-pins are to be of Yorkshire iron 
properly case-hardened on the wearing surface. The hole 
in the wheel is to be parallel ; the pins are to be accurately 
fitted into the wheels and rivetted over on the inside. 
Screwed washers are to be placed on the ends, with 
screwed pins passing through them. 

Steam Pipes.—The steam a? in the smokebox are 
to be copper, No. 7 B.W.G., and 3} in. \inside dia- 
meter, to havea gun-metal flange properly brazed to the 
pipe, and properly faced so as to secure a steam-tight 
joint with the cast-iron elbow, which is also to be faced 
on the flange. Each steam pipe is to be led to the cy- 
linder, and is to be secured to the same “with studs and 
brass cover-ended nuts. Great care must be taken that 
the flanges on all nee are properly brazed, 

Exhaust Pipe.—The exhaust pipe is to be of cast iron of 
the Adams patent vortex type, and is to be secured to the 
cylinder with studs and brass cover-ended nuts. 

Brake.—The engines are to be fitted with a steam and 
automatic vacuum brake. The brake material, which 


ed | will be supplied for each engine by the Vacuum Brake 


Company, 32, Queen Victoria-street, E.C., will consist of 
one combination ejector, one steam cock for ejector, one 
automatic steam brake valve on left-hand side of engine, 
one vacuum gauge, one drip recipient, onedummy, one of 
Clayton’s hose and couplings for front of engine, one of 
Clayton’s hose and couplings for connecting main air 
pipe of ens to tender, one wrought-iron pipe from ejector 
to smokebox passing through the boiler on right-hand 
side of engine, main air-pipe, with the necessary T pieces, 
elbows and clips, one end pipe with cast-iron bend for 
front of engine. The brake material which will be sup- 
lied by the contractor will be as follows: One steam 
abe cylinder with piston and rod complete, one copper 
pipe, 2 in. inside diameter, No. 11 B.W.G., leading from 
the injector to the trailing end of the engine, one copper 
ipe 1} in. inside diameter, No. 11 B.W.G., leading 
rom the steam-cock on the safety valve column to the top 
of the ejector, two copper pipes ,4 in. inside diameter, 
No. 14 B.W.G., one from the automatic steam brake 
valve for supplying steam to the cylinders, the other 
leading to the ash-pan, two copper pipes 4 in. inside dia- 
meter, No. 16 B.W.G., leading from the unions formed 
on the main air-pipe below the ejector, one to the 
top of the steam brake valve, the other to the pressure 
auge one wrought-iron pipe 2 in. inside diameter, No. 7 
E. .G., leading from the smokebox tubeplate to the 
bottom of the chimney. 

Each driving and trailing wheel is to have one cast-iron 
brake-block applied to it. The brake gear is to be pro- 
vided with ee er ape and _ = the wpe ge 
scrap iron, all the pins and working par ing case- 
basconed. The pins through all points of suspension of 
levers are to be 2in. in diameter, and all other pins are 
to he 1}in. in diameter. 

Injectors.—Two No. 8 size Gresham and Craven’s patent 
brass injectors are to be fixed one on each side of engine 
under footplate as shown, to deliver into brass clack-boxes 
as at front end of boiler. The poan de re are 

of copper, 1?in. outside diameter, No. 8 B. W.G. thick. 
The suction Pipes are to be of copper, 2in. outside di 
meter, No. 9 B.W.G. thick. The steam pipe is to be of 
copper, 1}in. outside diameter, No. 8 B.W.G. thick. 
The overflow pines are to be of copper, lin. outside dia- 
meter, No. 9 B.W.G. thick. Care must be taken that 
the pipes are so set that the flanges of all joints come 
fairly to their places without any spring uponthem. The 
ipes are to solid drawn and perfectly uniform in 
length, and set so that any pipe will fit into its respective 
lace on any engine equally well. The injectors are to 
be fitted with Holt’s flexible feed pipe arrangement. 

Bolts and Nuts.—The bolts and nuts are all to be Whit- 
worth’s standard. All are to be finished bright where not 
otherwise specified. All nuts are to be case-hardened. 
All nuts inside smokebox are to be of hard brass with 
blank ends. 

Clothing.—The boiler and firebox are to be lined with 
felt and well-seasoned pine in strips of not more than 2} in, 
wide by ? in. thick, tongued and grooved, the whole to 





be neatly covered with clean and smooth iron sheets, 
No. 14 B.W.G. thick, to be kept 1} in. above the firebox, 
and carried el the whole 1 of the boiler; the iron 
sheets, which are to receive one coat of red lead paint on 
the inside, are to be secured at the joints with hoop-iron 
bands wi htening screws at the ends; the corner cover- 
ing plate at the back of the firebox. and also on front end 
of boiler, to be of best charcoal iron hammered to the shape 
shown on drawing, and finished to a perfectly clean and 
smooth surface. The manhole casing is to be of wrought 
iron painted, No. 14 B.W.G. thickness. The dome casing 
pc of wrought iron No. 14 B,W.G. thickness brazed up 
80) 
Cab.—The sides and front are to be of the best Stafford- 
shire iron 74 in. thick. The roof is to be of wood, tongued 
and grooved, and covered with oilcloth, which is to be 
obtained from McIlwraith and Oo., Glasgow ; the roof is 
to be supported by —— irons and an iron strip‘as shown ; 
a ledge is to be formed at back, also a gutter at each side, 
to prevent water falling on the men. . The cab is to have 
two windows of best polished plate glass, } in. thick, in 
wood frame, nines on the top and provided with fasten- 
ings as shown. e front edges of the cab and top of 


h | handrail plate are to be stiffened with angle iron and 


beading polished. A handrail finished bright is to be 
fixed on each side of the engine outside the cab. A cord 
communication to the whistle is to be provided on the 
outside of the cab on right-hand side of engine. 

General Mountings,—Each engine is to be supplied with 
the following: One sbottom’s patent duplex safety 
valve with cast-iron columns and brass valve and seats 
the springs to be set so that when the eye-bolt is screwed 
down to the shoulder, the steam blow off with a 

ressure of 160 lb. per square inch in the boiler. One of 

urdon’s pressure gauges, 7 in. in diameter, to indicate 
up to 200 lb. pressure, to be made by Messrs. John Dew- 
rance and Co., of the same pattern as supplied by them 
to this rE Two water gauges complete with 
flanges, and with pipes leading to the ash-pan. One large 
and one small whistle, worked by valves and fixed to a 
seating on top of firebox. Two steam cocks for the suppl 
of the injectors, formed in the whistle seating, vie | 
worked by a wheel and screw valve. One blower cock 
— on smokebox, worked by a wheel and screw valve 
rom footplate on right-hand side of engine ; a pipe is also 
to be led from the blower cock through the smokebox to 
the top of exhaust pipe. Two clack-boxes, one on each side 
of the boiler. One blow-off cock on back of firebox to be 
worked from the footplate. Two relief cocks to each 
cylinder, and one relief cock for steam chest to be 
worked from the footplate. One of Roscoe’s lubricators 
fixed on each side of smokebox, with pipe leading direct 
to steam chest. One of Furness’s lubricators with pipe 
led to each cylinder, and fixed on platform. One oil cup 
with pipe led down to top of each piston-rod gland, and 
fixed on the plate between the frames. One oil cup with 
pipe led down to top of each leading bogie axle-box, and 
xed on inside of main frame; this oil cup is to be 
provided with a lid to prevent ashes from getting in. One 
oil cup with pipe led down to each hind ie axle box, 
and fixed on the inside of each frame. Two lubricating 
boxes with three pipes leading from each, for lubricating 
the sliding surfaces of the bogie, and fixed underneath the 
boiler, as shown. One lubricating box to be placed over 
each driving and trailing axle-box with pipes leading to 
the axle-boxes and Ss A lubricating box with brass 
cover is to be formed in the front end of cast-iron guide 
for the valve rods. One lator quadrant and stuffing- 
box complete finished bright. Four tapered plugs, one 
in each bottom corner of firebox 1? in. in diameter, eleven 
threads per inch. Two filling tapered plugs on back of 
firebox 14 in. in diameter, eleven threads per inch. Four 
tapered washout plugs, two on each side of back of fire- 
box above footplate, 1$ in. in diameter, eleven threads per 
inch. Eight washout tapered plugs in smokebox, 14 in. 
in diameter, eleven threads per inch. One washout hole 
with covering plate on.each side of firebox at bottom. 
One washout hole with covering plate in front, and 
one at back of firebox. Two small tool boxes with pad- 
locks and keys, one box to be hung on each side of engine 
inside the cab. One water-gauge lamp bracket to this 
company’s pattern fixed on the tray over the firedoor. 
Three lamp irons are to be fixed on front of smokebox, 
and one on platform behind the buffer-plate, to this 
company’s pattern. All plugs and mountings are to be of 
gun-metal, and must be of first-class finish, 

Pitch of threads for brass mountings is to be eleven 
threads per inch, unless otherwise shown on drawing. 
The water gauges and blow-off cock to be asbestos 
packed, and are to be obtained from Messrs. John Dew- 


rance and Co, 
(To be continued.) 


CANADIAN CaNALs.—The Canadian Government has 








dia- ee 1,000,000 dols. for a new canal at Sault Sté. 


rie, where the Canadian Pacific Railroad will connect 
with the American network. 


Dunepin Harzsour Works.—The harbour works at the 
heads are satisfactorily, and are evidently pro- 
ducing some effect in deflecting the ebb tide now that the 
stonework has p some distance across the north 
channel. The staging has been completed to a distance 
of 3388 ft. 'Thestonework has been filled in for a distance 
of 2200 ft. from the shore to above high-water level for 
i of the distance, and to 4 ft. 6in. above low-water 
evel for the remainder. There are several portions of 
this which will require making up in order to make the 
wall uniform to the height above ~ (4 ft. 6 in.), which 
is intended at present to be the finished height. For a 
further distance of 900 ft. the wall has been formed to a 
height of 3 ft., thence sloping to a point at about 200 ft, 
further seaward, : 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 

The number of views given in the Specification Drawings is stated 
Apnea J TEs beta; Whand wand Gre. camatened, tha 
Specification is not illustrated. 

Where Inventions are communicated from abroad, 
&c., of the Communicators are given in italics. 

ies of Specifications may be obtained at 38, Cursitor-street, 

th Al, pen E.C., either personally, or by letter, enclosing 

rhe tote of the od and postage, a ga to H. - ER LACK, Esq. 
cification is, in each case, pe the abstract, wnleee the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the aduartlonnenl of the acceptance @ complete speci; ion, 
~ notice at the Patent Ofice of opposition to the grant of a 

atent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


4342, R.S. White, Walker-on-Tyne, Northumber- 
land. Improvements in or Applicable to Steering 
Gear of Vessels, and which Improvements are Ap- 
plicable for other Purposes where Sudden S 
are brought to bear on Chains, or Ropes. 
[8d. 6 bi. March 27, 1886..—Referring to Fig. 1, the bow A is 
formed with an eye at its bow end to receive the shackle pin of 
the steering chain. Each arm of the bow is screwed for attach- 
ment to the bottom disc plate E by double nuts. The upper disc 
plate E can slide to and fro on the arms of the bow. ie other 
rtion of the steering chain is attached to the eye of a central 
olt B, which passes through the two disc are E, E, between 
which is confined the steel volute spring F that serves to absorb 











dhe 


434 




















the shocks caused by heavy seas striking the rudder. The collar 
D receives the apex of the spring, and may be extended in length 
to form a stop to the spring, and so prevent its becoming over- 
loaded. A washer C receives the base of the spring, and is made 
in the form of a cross, the arms of which are turned up to keep 
the spring in the centre line. Fig. 2 shows the application of the 
improved spring buffer direct to the end of a rim of a cast steel 
rudder quadrant. In this case the bow A, discs E, and washer C, 
are dispensed with, the volute spring being housed in a recess G. 
A strong web H is cast on the quadrant rim to receive the base of 
the volute spring, and of sufficient strength to withstand the 
strains passed through the steering chains and spring. (Sealed 
May 17, 1887). 


6660. H. F. Moore, Liverpool. Improvements in 
and in Connection with Steering Gear for Navigable 
Vessels. (8d. 4 Figs.) May 18, 1886,—This invention has for 
it object to obviate the liability to breakage of the steering gear 
through the shocks received by the ship’s rudder from heavy seas. 
The hand-gear A is of the screw type working directly on the 
rudder stem B!. The chainsof the main gear are attached in the 
usual way to the circular tiller B, which is mounted loosely over 
the rudderstem B'. The usual secondary tiller C is keyed on to the 
rudder head and works in connection with a spring buffer device 
E. The spring buffer device E consists of a cylinder connected at 
k with an arm of the secondary tillerC. The cylinder covers serve 
as stops to the two pistons b, b, which are kept apart by the 
volute springs f. The piston-rod y is fixed at both ends to the 

















main tiller, and forms the support to the buffer. At the side of 
each of the pistons 6 there are provided nuts h by which the 
istons are worked towards one another, and are free to return of 
emselves. By these means when a ‘‘sea” strikes the rudder, 
the shock is communicated through the secondary tiller C to the 
buffer E, which compresses the springs f, and thus obviates 
undue strains upon the gear. During the compression of the 
springs f a certain quantity of oil is drawn down from the reser- 
voir ¢ into oneof the hollow cylinder covers, which upon the re- 
covery of the springs is forced slowly back into the reservoir 
h check valves (not shown), the liquid acting as a cushion. 

( June 8, 1887). 


London, (A, Desgofeand L. de 
es, Odessa, Russia.) Im 
ory, ) provements ‘or Fiuriel 


vial 

or for (8d. 7 Fige-] 

June 1, 1886.—The blades of propsllers constructed acco ing 

to this invention, are formed of parabolic or h bolic curves, 

and 80 arranged on boss as to occupy a tangentially 

with it, and eccentric with their axis of rotation ; the boss from 

which the blades spring being either elliptical or triangular ac- 
cording to the number of blades. (Sealed August 5, 1887), 


$285. C. J. W. Kerin and E. L. London. 

Spacos and other Parts of Steamsnips. (60. 2 Fe! 
an er oO 

July 17, 1886.—According to this invention the bulktiend space 
in steamships is divided by suitable partitions into a continuous 
tube-like space, one end of which acts as an inlet, the other as an 
outlet for air. A small steam jet is introduced into the outlet 
opens to produce an outward current of air. (Accepted June 15, 
1 


16,069. J. McGregor, London. Improvements in 
Stern-Wheel Steamers. [lld. 12 Figs.) December 8, 1886. 
‘Great inconvenience is occasioned by the ordinary arrangement of 
boilers and engines being placed far apart in stern-wheel steamers. 
According to this invention the pin a cylinders may be placed 
conveniently near the boilers by usin; long rods or preferably an 
extension of the piston-rod working either horizontally or inclined 
and transmitting the motion either directly to connecting rods or 
through the medium of swinging or rocking levers. (Sealed May 


27, 1887). 

2494. W. Andrew, East Tilbury, Essex. Improved 
Means for Securing or Stowing and Releasing sates 
Boats. (8d. 4 Figs.) February 17, 1887.—According to this 
invention the davits A are arranged outside the length of the 
boat so as not to obstruct its free outward and inward passage. 
Any suitable lowering gear can be used, and when the boat is 
secured to the vessel the upper parts of the davits are in line with 
the boat’s keel. The keel G of the boat rests on the top of the 
ship’s rail and against an angle iron or flange secured to the inner 
side of the rail. Jointed to this angle iron or flange are brackets 


Fig 1. 








Fig 2 





or rests h for the inboard side of the boat, and gene with 
catches taking over the edge of the boat and readily removable. 
The brackets h are supported by removable struts secured to the 
deck of the ship so that the brackets can be turned down when 
the boat is to be brought inboard. When the boat is to be 
lowered the catches of the brackets A are removed and the boat 
can be brought clear of the ship by one outward movement of the 
boat without any ‘‘ angling” movement being given to it. (Ac- 
cepted June 11, 1887). 


6343, A. Biver, London, An Sapreved Apparatus 
for the Propulsion of Small (6d. 2 Pye A 
30, 1887.—This invention relates to an improved apparatus for the 
propulsion of small craft by hand or foot power, consisting in the 
combination of a crank or cranks rotated in Levies fixed at the 
sides of the craft, and a suitable train of gearing and driving bands 
for transmitting the motion toa screw p ler shaft. (Sealed 
August 5, 1887). 


RAILWAY ROLLING STOCK. 


9955. R. C. Parsons, Leeds, Yorks. Improvements 
in Compound Locomotive and Tramway Engines. 
(8d. 4 Figs.) August 3, 1886.—This invention has for its object 
to render the starting of Pp d | tive and tramway 
engines more certain and rapid, and it consists in the employ- 
ment of an improved valve apparatus for causing the exhaust 
steam from the high-pressure cylinder to pass directly into the 
atmosphere on starting the engine, instead of into the low-pres- 
sure cylinder, so as to relieve the high-pressure piston from the 
pressure due to the latter. (Seated August 9, 1887). 





10386. H. H. Lake. London. (M. Randolph, New York, 
U.S.A.) Improvements relating to Axle-Boxes for 
Railway and other Purposes. (8d. 4 Figs.) January 22, 
1887.—The improved railway journal box consists of a suitable 
metallic case closed at its front end by a removable duplex door 
having an inner and an outer door-plate arranged to close tightly 
upon the case or housing, and containing between them an air 
chamber or dust guard. (Sealed April 29, 1887). 


Cc. E. Swinerton, New York, U.S.A. Improve- 
ments in the Driving Wheels of Locomotives. (6d. 
4 Figs.) April 28, 1887.—The driving wheels are according to 
this invention made of a polygonal form, having plane surfaces or 
facets ground or cut upon their peripheries or treads between the 
angles of the polygon. The tractive power of the driving wheel is 
greatly increased, ially when the rails are slip with ice, 
while the departure from a circular form is so slight as to be 
nearly imperceptible as the locomotive passes over the rails. 
(Sealed August 5, 1887). 


RAILWAY PERMANENT WAY. 


T. Searls and J. Im- 
and Ap- 


12, 1886.—The improvements consist in the combination of 























in. two 


a key or wedge c constructed 
between the rail and the jaw of the 


snaienoss comprisin; 


parts c, c, 
chair, and tightened in position by a pin or bolt d, which is 
secured by means of a washer and nut, cotter, or pin. (Accepted 
June 15, 1887), 


10,707. H. Walker and R. Woodward, Worksop, 
Notts. Improvementsin Metallic Sleepersand Chairs 
and ces Conn: therewith, 


for 
{lld. 17 ] August 21, 1886.—The improvements consist in a 
novel combination of chair and —— The improved chairbis pro- 
vided on its underside with a box-shaped extension g which, being 
laced between two angle irons h, h, serve to hold the latter 
[nex be so as to form a sleeper, the holding bolte passing 
both the angle irons and the box g. Projecting lugs ¢ cast on 
base of the chair, fit into corresponding notches formed in the 
sides of the sleeper and serve to keep the chairs to gauge. The base 
of the chair is made somewhat wider than the box- exten- 
sion g so as to enable the chair to rest upon the top of the webs of 
the compound sleeperhh. (| irons may also be used (as shown 





pe 
in dotted lines in Fig. 2) to form the sleeper. 


According to 





‘ways in their 
therewith. (8d. 29 Figs.) August I 


various modifications of this invention the box-shaped extension 
is bya channel section J (Fig. 3). In these cases separate 























pe me Rt ry are - ~~ - secure the chair to the inter- 
iece ween the sec’ f th A 
June 22, 1957). ions of the sleeper. (Accepted 


11,146. H. J. Haddan, London. (F. Cobdlyn, Seraing, 
Belgium.) Improvements in or Geanesee with Rai 





way Chairs. [éd. 3 Figs.) September 1, 1886.—The inven- 
tion in bining with the cast-iron shoulder b, a wrought- 
iron shoe @ of the form shown, of which the plate or side nearest 







WY 
a NS 
REA, 
ee 


SS SSSSSSSSSSSSSSS SSS SSS SSCS 




















4,146 : nt 


the rail extends downwards over the shoulder b, the lower end ¢ 
filling up the space between the edge of the rail flange and the 
shoulder. By this means, should the wooden key be displaced 
the rail would be retained by its flange under the clip d. ‘Sealed 
July 2, 1887). 


16,667. E. P. Martin, Dow! Glamorgan. - 
provements in the Recent ee of _~ 
(8d. 8 Figs.) December 18, 1886.—Inventor ms: In the per- 
manent way of railways the construction and employment of rolled 
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16,667 Cheb 


chairs C (with cant in same when necessary, and with rail seat C 
formed to suit the in ree horns E, E, of which one clips the 
rail and the other the key, the eB being so formed as © give 
width between the horns so that the rail may be easily removed 
when the key is taken out. (Sealed June 8, 1887). 




















11,923. J. Ashton, O} Lancaster, A Newand 
m: of Jo the es 
the Gauge of a Rail . (8d. 5 .] September 20, 
1886.—The improvement in the employment of three 
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chairs a, b, c, cast on one baseplate, A cavity is cast in the base 
of each chair to receive a key L of iron or steel. The two end 





chairs a, c are secured to the sleepers in the ordinary way. ‘The 
middle chair b is adopted as a stitute for the usual fishplates 
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and bolts, and is made longer than the chairs a, c, to B » spuad a 
hse Neesting enetane Sor the spun ot the two rails meet 
f the centre of the middle chair. In using the improved “ triple 
chair” the rails are first pushed tightly under the jaw n of the 
chairs, the iron keys L Sneed in the cavities, and the ord 
wooden key K driven in tightly (Fig. 3) above the iron keys. The 
insertion of the keys L in all the ordinary chairs will prevent the 
rails from moving from beneath the jaws n of the c , and the 
consequent disturbance of the gauge of the rails. (Accepted June 


8, 


COUPLINGS. 


6708. T. Melvin, G ow. Coupling and Uncoup- 
of Railway Trucks, Wagons, or other Vehicles. 

{6d. 3 Figs.) May 19, 1886.—The improved coupling arrange- 
ment con of two levers A, A, jointed to the end link F of the 
coupling chain by means of a stud or pin B, Each rod A is sus- 
pended at its centre by a hanger C from a bracket D fixed to the 


Fig.1. 
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truck. Each rod A is also attached near its outer end to asmall 
chain E attached to the frame of the truck. By pa with one 
hand on the outer end of either of the rods A, the end link F of 
the coupling chain can be readily don and off the drawhook 
G of the other vehicle without the operator having to pass between 
the vehicles. (Sealed June 7, 1887). 


8641. A. Selkirk, Albany, New York, U.S.A. Im- 
peovement in Coupling Devices between Locomo- 
ves and their Tenders. (8d. 8 Figs.) July 1, 1886.— 
This invention relates to coupling devices for a. por- 
tion of the weight of the tender to the driving wheels of the loco- 
motive. The improved coupling device consists essentially of two 
te and independent lifting bars, one of which will operate to 
raise the forward end of the tender when the locomotive is pulling, 
and the other to effect the same result when the locomotive is 
backing. This invention also comprises devices for enabling the 
driver to regulate the amount of weight to be transferred to the 
locomotive. (Sealed July 5, 1887). 


TRAMWAYS. 


6799. A. W. Belfrage and A. Munro, Edinburgh. Im- 
provements in Apparatus for Cleaning the Grooves 
of Tramway Rails (8d. 8 Figs.) May 20, 1886.—The im- 

roved cleaning ap tus is composed of carrying wheels A 
Raving flanges running in the grooves of the rails B, and whose 
peripheries are serrated with teeth a, The wheels A are secured 
on axles C, which are carried in any suitable manner in the frame 
D, and as they rotate, the points of the serrations or teeth ab 
up or loosen the snow, ice, mud, &c., in the grooves. The obstruct- 

ng matter is then forced out and thrown clear of the rails by an 

















apparatus consisting of a disc } laid at an angle and having a toe 
¢ projecting from its forward part into the groove of the rail, and 
a shovel or curved plate j of such a sh as to throw the matter 
forced out of the ves by the toe c clear of the rails. Strips k 
of vulcanised india-rubber connected to the under sides of the 
discs } on each side of the rail ve serve, as the tus 
drawn along, to clear the tops of the rails. A horizontal serrated 
wheel G, which may be thrown in or out of gear with the serra- 
tions of the wheel A, as desired, by means of 4 clutch and lever J, 
serves to prevent the teeth @ on the flange of the wheel A from 
becoming clogged. (Sealed May 27, 1887). 


8429. W. Thomson, Glasgow. Improvements in 


is | Mase., U.S.A.) 
Transmittin 





Starting Gear for Tram 
other Vehicles. (8d. 5 Figs.) June 2, 
vehicle is moving in the direction of the arrow in the figure, and 
a stop is to be made, the driver draws the front lever H from the 
vertical, which is the ition at mid-gear, until it assumes the 


ition shown, and 
ift the rack frame to bring the teeth of the lower rack C! into 
gear with the pinion B. e rack frame is then, by the rotation 
of the pinion B, driven back against the pressure of the spring E, 


which pressure operates as a brake to retard the rotation of the 


ereby throws up the eccentrics ¢ w 








pinion B and of the wheels on the axle A, until the rack frame 
reaches the end of its travel, when the pinion and car wheels are 
stopped. The driver then throws the handle H into mid gear, 
thereby bringing the rack frame into a mid-position in which 
both racks C, C' engage the pinion B and lock it. When the 
vehicle is again to be started, the driver throws forward the 
lever H into forward gear so as to bring the upper rack C alone 
into gear with the pinion B, which is thereupon caused to rotate 
by the recoil of the spring pressing forward the rack frame, the 
= “es the horses at starting being thus relieved. (Sealed July 1, 
188) 


. T. Charlton, Gosforth, Northumberland. 
Im; vements in Apparatus for Starting Tramcars 
and similar Vehicles. [6d. 3 Figs.) June 29, 1886.—In- 
ventorclaims: For the purpose of starting tramcars or similar 
vehicles from rest, and thereby relieving the horees from excegsive 
strain, the application of a lever worked by the driver having its 
fulcrum upon the axle and acting by a pawl upon the teeth of a 
ratchet wheel keyed upon the axle to give a sufficient movement 
ery. wheels to overcome the inertia of the car. (Sealed July 19, 


AERIAL NAVIGATION. 


8051. W. N. Hutchinson, Bideford, Devon. Im- 
provements in Navigable Balloons, (8d. 4 Figs.) June 
17, 1%86.—This invention relates to means for preventing the 
— and crumpling of the skin of navigable balloons when not 
‘ully extended by the gas within them, (Accepted June 15, 1887). 


9452. A. M. Clark, London, (A. M. G. Sebillot, Paris.) 
a ga ae in Apparatus for Aerial Navigation. 
{lld. 9 Figs.) July 21, 1886.—Inventor claims chiefly an aérial 
vessel built entirely of metal and incombustible materials, filled 
with atmospheric air dilated by the waste heat from the motive 
an for driving the steering apparatus. (Sealed August 2, 


MISCELLANEOUS, 


6586. T. P. Carswell, Murrayfi Midlothian, 
vements in Appar 


y 

N.B. Im atus for et Rail- 
way Tr: by Electricity. (8d. 7 Figs.) May 17, 1886. 
—In carrying out this invention any carriage, which it is desired 
to light by electricity on a particular railway, is fitted with 
suitable electric lamps, and with the necessary insulated con- 
ductors for the electric current. One of the conductors is put 
in electric connection with one or more of the axles of the carriage. 
The other conductor is connected to one or more contact rollers 
arranged so as at the required times to run on a special conductor 
rail laid in an insulated manner between the two ordinary rails. 
One or both of the ordinary rails are electrieally connected to one 
pole of a stationary dynamo machine or other source of electri- 
city, and the insul middle rail is electrically connected to the 
other pole, the apparatus being worked so that a current can 
bag contact is made by the contact roller. (Sealed April 29, 
1 


8359. T. Sere andes. Improvements in and 
Connected ith Linings, pessieslasiy 
Adapted for Metallurgical bu Applicable 

th: (6d.] June 24, 1886.—According 


also for other 

to this invention the refractory linings are formed of chrome iron 
ore intimately mixed 
(Sealed June 24, 1887). 


with a smail percentage of an alkaline salt. 


8736. C. J. D. Oppermann, London. Detonatin 
Fire Alarm, (8d. 3 s.) July 3,1886.—A weight to whic 
is attached a percussion wf or other detonator is pended by 
means of a pair of metal discs stuck together with stearine, wax, 
or other substance having its melting point at about 100 deg. On 
the outbreak of fire the discs are released by the increased tem- 
pecans and the detonator receives eufficient impetus in falling 

explode when striking the ground. (Accepted June 15, 1887). 





9385. P. Ward, London. Improvements in Ther- 
mometers. (6d.) July 20, 1886.—The improvements consist in 
the employment, in the place of spirit or mercury, of tetrachloride 
of carbon in which is dissolved a quantity of iodine which gives it 
a brilliant colour that does not fade on exposure to light. (Ac- 
cepted May 21, 1887). 


9558. Sir E. J. Reed, London. AnImproved System 
of Conn Railways which are Separated by 
Straits, ers, or other Waters, with Struc- 
tures and atus the same. (2s. 2d. 
33 Figs.) July 886.—This invention relates to establishing com- 
munication through intervening bodies of water by means of 
water-tight buoyant tubes, preferably of iron or steel, immersed in 
such waters between the surface and the m, and communi- 
cating with the opposite shores. The buoyancy of these tubes 
(whether aided or not by floating bodies) is employed to sustain 
the weight of the tubes themselves as well as the weightof railway 
or tramway trains or like meansof transit for goodsand ngers 
through them, and of any anchoring, pumping, ventilating, or 
other apparatus placed in them. (Sealed July 29, 1887). 


1931. M.A. Perret, Paris. Improvements in - 
ratus for Extracting the Saccharine or other Soluble 

tter from —— Cane and other Substances. 
{1s. 8d. 10 Figs.) February 7, 1887.—This invention relates to an 
waueones construction of apparatus for treating su cane, in 
which the cane, cut up into small pieces, is kneaded, macerated, 
split, or disintegrated, and pressed by a continuous action, and 
out of contact with the atmosphere, the cane being delivered at 
one end of the machine as ‘“‘megasse” exhausted of saccharine 
matter, while the extracted saccharine juice is made to flow off at 
the other end, (Sealed May 23, 1887). 


2765. J. ¥.Johnson,London. (W. H. Knight, Boston, 
Gear for Klestrie Motors, specially 

r tor Cc 0’ 
pualey Exypumen Vehicles 
22, 1887.—This invention relates to 
ecting m an motor to its load 
is especially adapted to motors on a constant tial circuit 
that are required to operate mechanism at a variable speed. The 
improved connection or transmitter consists of a reciprocating 


1886.—When. the | i 


th | rates for a period o 





device to which motion is imparted by the motor, and which 
aye motion to the driven mechanism by a step-by-step action. 
This transmitter is made variable by having two parts, one of 
which is constantly actuated by the motor, and the other is 
movable relatively to it from a position of dead centre so as to 


hich | have a variable throw imparted to it. (Sealed June 28, 1887). 


705. F. htly and J. K. Golightly, Manchester. 

Im for Rails and Gr for 
Railways.and the like. (8d. 3 Figs.) January 17, 1887.— 
The improved lifter consists of a bedplate a with three bearings 
b, c, d, which support a screw spindle e having a right-hand thread 
on one side of the centre bearing and a left-hand thread on the 
other side, on which engage vely the nuts fandg. These 
nuts are each provided on either side with arms which serve as 
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pivots to the lower ends of the toggle links i, h, that are pivotted 
at the top to the bearing or lifting shoel. By turning the spindle 
e by means of a + sagem applied to its square end, the nuts are 
moved towards the centre, whereby the shoe, previously placed 
underneath the rail, sleeper, or other object to be lifted, is verti- 
cally raised. Greater lifting power may be obtained by providing 
the spindle e with a wormwheel m to be actuated by the worm n'. 
(Accepted June 18, 1887). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, hard be 
—, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Vera Crvuz.—Harbour improvements are about to be 
resumed at Vera Cruz by a French contractor. It is 
stated that the works in contemplation will involve an 
outlay of 800,000/. 


Tue InstiTuTION oF Crvit ENnainzErs.—By letters 
patent under the Great Seal of the United Kingdom, a 
supplemental charter has just been granted to this Institu- 
tion, extending the power to nag oe and hold lands, &c., 
so that they shall not exceed in the whole the sum of 80001. 
annual value—in place of 10007. as conferred by the 
original charter of 1828—provided that such property is 
used and enjoyed solely for the purposes of the Institution, 
and not otherwise. 

CANADIAN METALLURGY.—We learn from Ottawa that 
Mr. Kamper, representing certain German capitalists, has 

m endeavouring to secure a monopoly of the iron 
interests of Canada. If the Canadian Government 
to maintain heavy duties on British or foreign iron, he is 
authorised to carry out a scheme approaching in magni- 
tude to the Canadian Pacific Railway. Mr. Kamper’s 
object is to develop the iron deposits in Nova Scotia. 
He is endeavouring to acquire the Intercolonial and 
North Shore Railways, 900 miles in extent, in order to 
secure direct communication with Montreal, where the 
head-quarters of a German syndicate will be established. 
Smelting furnaces and a steel rail plant will be erected at 
Pictou, Nova Scotia, if the Canadian Government will 
agreé to put a duty of 17 dols. per ton for 10 years. 


Tue Exvecrric Licht in THE Unitep Srates.—The 
Westinghouse Electric Light Company, of Pittsburg, 
recently closed a contract for the largest electric light 
station in the United States. The plant is to be erected 
at Denver, Colorado, and will consist of 6500 lights. 
The station will be supplied with five dynamos with a 
capacity of 1300 lights each. The Westinghouse Com- 
pany is running its works at their fullest capacity, and it 

as enough work to keep them busy until September. 
Since ee this year, contracts for thirty-nine 

lants have taken. The largest of these are at 

‘ampa, Florida, Wheeling, New Orleans, Savannah, Rich- 
mond, Pittsfield, Ouray, Colorado, Cornwall, Ontario, 
Springfield, Massachusetts, Sheffield, Alabama, Terrell, 
Texas, Sandford, Florida, and the Hoosac Tunnel. The 
latter contains 2600 lights, and is one of the best lighted 
tunnels in the world. 


TELEGRAPHY AT THE ANTIPODES,—An inter-colonial con- 
ference of Australian postmasters-general is contemplated 
for the purpose of considering the question of the mainte- 
nance of the New Zealand cable. me littl i 





le time since 
Sir Julius Vogel, colonial treasurer of New Zealand, 
refused to continue the payment of a subsidy of 5000/. to 
the Eastern Extension, Australasia, and China bsg on 
Company, Limited, for the maintenance of the cable. 
With the hope of. bringing him to terms, the counpeey 
rail the rates to an almost prohibitive amount, and, 
for a brief season, there was some unpleasantness. The 
postmasters-general of other colonies, however, inter- 
vened, and the company consented to return to the old 
six months. That term will expire 
in afew weeks, and hence the proposed intercolonial con- 
ference. New contributes nothing to the cost of 
the Port Darwin and Tasmanian cables, and the Victorian 

tmaster-g il, at any rate, thinks that the time 
hes arrived for placing the cable subsidies question on a 
fresh basis. 
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THE AMERICAN SOCIETY OF 
CIVIL ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Continued from page 207.) 

On the first afternoon of the meeting the Society 
was treated to a new dish, viz., ‘‘ Boiled Sewage.” 
Mr. C. H. Schneider, of Germany, served up this 
in an ‘‘ effluent” of German and English. In other 
words he advocated this process for destroying 
disease germs. The Society stomach is pretty 
strong, but it seemed to draw the line on this as an 
article of diet, the more especially as the cost of the 


| should be signed unless these were a part of it. 


| order to pass off bad work, and whose object is to 
| make money at the expense of their reputation. 


He then proceeded to deal with the various com- 
binations afforded by these four classes. He urged 
that specifications should be plain and elaborate 
to prevent misunderstandings, and that no —— 

e 
claimed there should be one inspection of raw 
material, one of work leaving the shop, and one of 
the finished structure, and that each should be final 
for what it was made to establish. The material 
inspected should be stamped by theinspector. He 
thought the work should be inspected at the various 





process was an uncertain element. According to | 
our Boston members—who advocate the metric! 
system, and who afterseveral unsuccessful efforts | 
to turn a cubic metre into gallons, finally succeeded | 
in giving an incorrect answer to the question— | 
Mr. Schneider's boiling would cost New York City | 
over 100,000 dols. per day, but there was so much | 
uncertainty about the cost, given in marks, and | 


stages of its progress, and that such inspection 
should be promptly done, so as to avoid vexatious 
delaysto the contractor. Extremely careful measure- 
ments where the same contractor erects the struc- 
ture are unnecessary. Since good work is obtained 
by inspectors who have no serious difliculty with 
contractors as often as by those who are constantly 
quarrelling with them, it appears that the former by 


ministration that he was reconciled to the nomina- 
tion of Mr. Blaine as a president who would 
vigorously enforce the Monroe doctrine on the 
Isthmus when this failure took place. The issue 
of the Scientific American for July 16 just in, as 
this writing is going on, heads an editorial, ‘‘ Work 
on the Panama Canal likely to stop,” and then 
proceeds to give the reasons, calling attention to 
the fact that at the International Congress which 
met in Paris on May 15, 1879, both Admiral 
Ammen and Captain Selfridge, of our Navy, pro- 
nounced this route impracticable, and closes with the 
statement that thus far several thousand lives and 
275,000,000 dols. have been spent for nothing. 
The trouble seems to have been that M. de Lesseps, 
having won fame by scooping out some sandhills 
and connecting some lakes and streams at Suez, 
thought it was a simple matter to make a canal 
anywhere. He has persistently refused to see any 
difficulties or to squarely look the undertaking in 
the face and to estimate the chances for or against 





the amount given in cubic metres, that it was im- | aking uniformly just decisions give the contractors | its completion, and the collapse of this will simply 


possible to get at the factor of cost in this unat- | 
tractive method. We had supposed that drinking 

the purified effluent was about the height of sewage 

purification, but boiling the solid is one peg higher, | 
and by the combination of the two, it would seem | 
there was nothing further to be desired. It may be 
said that it is hardly probable we shall boil our | 
sewage just now. 


read in the evening, and this would seem to have 
been in accord with the character of the atmosphere. 
It attracted no discussion, being rather a series of 





no ground for complaint. He closed by advocating 
a black list of troublesome inspectors to be circu- 
lated among contractors, and urged that the latter 
make sure of who is the inspector before they sign 
their contracts. 
Tue Panama CANAL. 
A letter from M. Colonné, of the Panama Canal, 


| residing in the United States, was read in answer to 
A paper on the ‘‘ Triple Thermic Motor” was|the recent strictures on this work by M. Jerome dredge, 
|Boulangé. This letter, it may be said, was a sort 
| of general denial and specific attack on M. Boulangé. 


The charges made by the latter were not met by 




















a ici 








 ___t tt _ 


to hha bare 














ty ae 








vig 
Mit 
ue 
arp eiine / | 
oie 
ye 
Mil 
i) 
t 


th 
‘en 





{2 = 
+. 





HEBEESR! 


Lil kT) 











« 




















cS a ee Oe ee 


~ WO. oO” 






































Fug 1 
! a 
fet: 6°. site Ay ~0%...J 2 
| = ) 
| 6 wei ae \ Lia a hl "Wr eer SRAAS EAD a) VOTE UTTE Tere errr yyy TITTITT 
© 0 
° 
9 o 
22 seh =e 
. Fig 13. 
oo ¢ 
° 
, 9108 
&,* Ores © . 
@ 02 © ©@ 
6sasm 











| bea question of time. When it comes there will also 
| come a t ‘‘ French calm,” and nothing will be 
|too hard to say about him nor to do to him if he 
| can be found, which the writer very much doubts. 
| Since writing the foregoing your correspondent 
has been favoured with acall from an American 
| engineer employed for a year on thiscanal. Hecon- 
‘firms M. Boulangé’s statement that the Hercules 
capable of excavating 10,000 cubic metres 
| daily, was run for six weeks, and during that time 
| the maiu effort was to keep this dredge from getting 
| aground, the earth was thrown out and ran back 
|about as fast as it was excavated, progress being 
impossible. This gentlemen further stated that he 
was not only unable to get any connected plan of 
the work but found the greatest difficulty in even 
| obtaining more than the line from which to arrange 
his daily work. These statements of M. Boulangé 
| were both denied by M. Colonné, but a simple 
| denial establishes nothing, especially to the mind 
'of an engineer. We are forced to the conclusion 
that M. Colonné has done the best he could in the 
| interests of his employers, but we are also forced to 
the conclusion that he has in no wise bettered their 
case as against the statements of M. Boulangé. 
In further confirmation of M. Boulangé’s state- 
ments it may be said, that last. winter Admiral 











claims for efficiency than avyiling clse. If this 
motor could be attached to that of Mr. Keeley, it is 
probable something would happen. Curious how | 
our old friend, the thermic motor, from time to 
time, ‘* bobs up serenely from below,” and still it 
seems to hardly get beyond ‘‘ claims.” 


INSPECTORS AND BRIDGEWORK. 


The paper of Samuel T. Wagner, on “ Inspectors 
and Bridgework,” was read next. The author 
divided inspectors into two classes : 

Those who know what they want and know when 
~~ have it. 

hose that do not know exactly what they want, 
and therefore are at a loss to decide when they have 
it. He likewise divided manufacturers : 

Those that intend to give good work, who have 
a reputation at stake, and who value it, 

Those who will resort to underhand dealings in| 





'some minor details, and to your correspondent it 
‘all, but by some American, and copied by the 
| American slang than would be possessed by this 


statements showing their errors, except perhaps in 
had the marks of not being written by M. Colonné at 


alleged author. It shows more familiarity with 
French gentleman, who is not very familiar with 
‘* English as she is spoke.” 

American engineers have never had but one 
opinion of the canal ; as a general thing, they have 
never believed it could be built on the lines, within 
the time nor forthe money specified by M. de Lesseps. 
This latter gentleman has been here several times, 
and has before our Society, but he has always 
produced the same impression, viz., that of a suc- 
cessful manipulator. No one was impressed by his 


statements as being anything like a statement of 


Jouett and other American naval ofticers temporarily 
stationed at Aspinwall visited the canal and saw 
the dredge alluded to. The superintendent told 
them that his company (the Dredge Company) 
could stand this sort of thing as long as they were 
paid, that a fence had been put up around the 
dredge to keep the excavated material from running 
back into the cutting, but that the weight of the 
excavated matter had been so great as to produce 
a pressure which forced up the bottom, and the 
farce of throwing out the material which worked in, 
was going on, while coal was 8 dols. per ton. The 
gentlemen were able to verify his statements by 
personal examination and left with a pretty well- 
established idea that any profit in the Panama 
Canal would certainly come to such contractors as’ 
were properly secured by the Panama Company 





facts. In fact, the writer felt so convinced that this 
project would fail during the present presidential ad- | 





rather than to any stéckholders. In this view of 
the case they would perhdps advocate its con- 
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tinuance as affording a means of encouragement in 
this line of American enterprise. 
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“Concrete :.” 


usual was a brief synopsis of the leading engineer- 
ing events of the past year, although in the course 
of it Mr. Worthen got into ancient history, ing 
as far back as 1560. Some interesting facts re- 


That evening, Mr. William E. Worthen, President garding water were brought out, probably suggested 
of the Society, delivered the annual address. This as by the exorbitant price of other fluids at this 


a. 84: sasah 


| hotel, in which he asserted that the existence of 
| plant and fish life in water was not of necessity a 
| guarantee of its purity, and this view was rather 
| discouraging to residents of Newark, New Jersey, 
| who have always comforted themselves when they 
| drew aneel in their washbasin, that it was one of 
\the Water Commissioners’ guarantees that the 
| effluent was measurably pure. Heshowed also the 
advance in steam engineering, by the statement 
| that the duty demanded by the late Mr. Kirkwood 
of 60,000 lb. per 100 1b. of coal was considered 
‘high, but now it was not unusual to require 
| 1,000,000 lb., or 1 horse-power for a little less than 

2 1b. of coal per hour, and this taken on the water 

end of the machine. In railroading, he touched on 
‘the demand for safer means of heating and lighting 
‘cars, and the resulting legislation in New York 

State, which compels it within the present year, 
also to the adoption of automatic brakes and auto- 

matic couplers in freight trains. He spoke of the 
| probabilities of electrical brakes in the near future 
‘and thought it only required a little more reliability 
'in their action to achieve this. The question of 
cable roads for street cars was also discussed and its 
rapid progress and economical features shown. On 
one point, however, yourcorrespondent takes issue, 
and that is his claim for electrical railways which 
he seemed to commend. The writer’s experience 
on this point has been given in the account of the 
Scranton meeting of the Mining Engineers (Enc1- 
NEERING, April 15). Perhaps the watch of our 
worthy President either has been magnetised or 
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TRAMWAY LOCOMOTIVE; WOLVERTON AND DISTRICT LIGHT RAILWAYS COMPANY. 
CONSTRUCTED BY MESSRS. KRAUSS AND CO., ENGINEERS, MUNICH. 


Fig.1. 


(For Description, see Page 222.) 
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isnot worth magnetising, so he can defy these elec- 
trical roads. Why a claim for economy should be 
allowed that process which turns heat into steam, 
and steam into power, and power into electricity, 
and electricity into work, as against one which turns 
power directly into work, seems a strange thing, 
and it is within the writer’s knowledge that one of 
the best of these electrical roads has been aban- 
doned within the last six weeks and horse-power 
(not high-pressure) substituted. After paying his 
respects to the various advances in bridge construc- 
tion, Mr. Worthen concluded, amid great applause. 
An impromptu dance followed, which as it was 
Saturday night concluded at 12, and the ‘‘ day of 
rest’’ began. On the dawning of this day all hands 
thought of Church (not the chief of our Croton 
Aqueduct, who was present) but of the services ; 
some it isto be feared stopped at this point, but 
the ladies, who are always foremost in good 
actions, went ina body Some of us were so im- 
pressed with the grandeur of the Catskills and the 
exquisite view from the hotel, that we were unable 
to break the charm, and having nothing else to 
drink within our means, we sat and drank in the 
scenery, the river twelye miles off (that is figura- 








tively), the hills forty miles distant, and the 
fleecy clouds in the horizon any imaginable dis- 
tance, and this process prevailed till we realised 
by the numbers coming from the ball-room and 
that the church services had been concluded that 
we had missed them, but we consoled ourselves with 
the thought that we had studied nature in one of 
her most smiling moods and trusted it would do us 
as much good as a sermon, for did we not havea 
sermon in the rocks, and could we not read it all 
in the leaves of the book of nature ? 


Earty Locomotives. 


The next day was the birthday of American In- 
dependence, July 4, and the quiet stillness of its 
inauguration was something phenomenal to the 
dweller in cities, who is usually aroused at mid- 
night by the shrieking of whistles, the shouts of the 
small boy, and the popping of his fire crackers. It 
almost seemed as if there must have been a mis- 
take and that this was a fast day or some sacred 
time. A glance at the flagstaff, however, showed 
that the stars and stripes were floating above the 
flag of the Society, and indicated that the national 
holiday was fully upon us. However, time was 
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precious, and so in spite of the day the Con- 
vention assembled at 10 a.m., and listened to a 
paper on one of the early locomotives called the 
‘De Witt Clinton,” which was presented by Mr. 
G. H. Thomson. This engine drew the first pas- 
senger train in America, running from Albany to 
Schenectady, a distance of seventeen miles, in about 
onehour. As there was on this line a deflection 
of } of a degree and as no such thing as curves were 
known at that time, the engine on reaching this 
point was stopped and was turned on to the new line. 

There has been much error incorporated in 
the history of the first train, the engine having, 
it is erroneously stated, been called the ‘‘ John 
Bull,” and imported with its driver, whose name 
was Hampson, from your side. In point of 
fact the ‘‘ De Witt Clinton” was the first engine 
drawing passengers in this country, and the en- 
gineer was an American named David Matthews, 
who is still living, being about ninety years old. 
Mr. Thomson’s statements were accompanied by 
a silhouette, but which he stated was not a correct 
picture of the engine, and which is deposited in 
the Connecticut Historical Society. He also sub- 
mitted a letter from old Mr, Matthews, . pointing 
out the errors in this picture. The letter was 
unique, the spelling being mostly. phonetic. 


THe PouGHKEEPSI£ BrinGe. 

The 5th of July, the Society visited the Pough- 
keepsie Bridge across the Hudson River at that 
point. The total length of the Poughkeepsie Bridge 
will be 6667.25 ft. The west approach is 1033.5 ft. 
being a viaduct of two pin connected trusses of 
145 ft. each, seven latticed girders of 60 ft. each, 
one of 53 ft., and nine plate girders of 30 ft. each. 
The total length of the bridge proper is 3093 ft. 
9in., consisting of two shore spans (the shore arms 
of the cantilevers) of 200 ft. 10} in. each, and five 
river spans of from 525 ft. to 548 ft..each. These 
spans are cantilevers with connecting spans. The 


east approach is 2640ft., being a viaduct of one 
truss of 175 ft. span, one of 161 ft., three of about 
116 ft. each, and the rest latticed and plate girders 
of from 30 ft. to 85 ft. each. 

The elevation of the base of rail above high water 
is 212 ft, and the head-room is from 130 ft. to 
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163 ft. The river piers from 30 ft, above high water 
are latticed towers. The structure is entirely of 
steel, even to the rivets, excepting some portion of 
the viaduct approaches. 

The general design of the subaqueous work is 
shown in the crib, Figs. 1 to 7. These cribs are 
sunk to the sand and gravel, at a depth of 135 ft. 
below high water, entirely by dredging. These are 
52 ft. by 100 ft. on top, and 60ft. by 100 ft. at the 
bottom. They were designed to be 50ft. by 100 ft., 
but it was found that the 8-ft. by 10-ft. shafts were 
too narrow for convenient dredging, and the sides 
were made vertical from the point at which the 
shafts were 9 ft. 

The weighting pockets are loaded with gravel as 
the work proceeds. The shafts are filled with 
béton, containing 14 bbls. of cement per cubic yard, 
mixed with clean gravel and sand. The béton 
is mixed on scows anchored over the shafts of the 
cribs, the mixer being a very simple and effective 
one. It is a rectangular tube, revolving on a shaft, 
and placed at a proper inclination to run the 
mixture through to the buckets by which it is 
lowered (see Fig. 8). The pressure on the concrete 
at the base of the cribs will not exceed 4 tons per 
square foot. 

Mr. O'Rourke devised a testing machine for 
cement testing of which an illustration is given in 
Figs. 12 and 13, page 215. The method is as 
follows: Samples of cement are sought from all 
parts of the world. Sand is selected from various 
banks and sifted through a series of brass wire 
sieves until each size of grains of sand are placed 
in separate boxes. With these different sizes of 
sand the various samples of cement are mixed in a 
great variety of combinations and moulded into 
blocks of peculiar shape which when dried are 
broken or crushed in the testing machine. A 
minute and systematic record of these experiments 
is kept, the best cements and sands selected, and 
each invoice of cement on its arrival is tested to 
see if it comes up to the sample. 

The cribs are anchored in position by very effec- 
tive crib anchors, or Chinese anchors as they are 
called locally. These are cribs of 3 in. plank, each 
of something over 200 cubic feet capacity, filled 
with some 10 tons of stone. These anchors are 
launched in position from scows by running them 
overboard from greased ways. They are made fast 
to the cribs by 1} in. steel wire rope cables. They 
are placed 500 ft. to 600 ft, distant from the cais- 
sons on the four sides. The anchors may be lifted 
and transferred from crib to crib, and are now used 
to stay the top of the piling for the false work for 
the western 509-ft. connecting span. 

The cofferdam, it will be seen, is designed to 
remain as part of the structure below about —9 ft. 
or —10ft., and it is stayed laterally by rods carried 
through the concrete and attached to the walls of 
the dam by stirrup irons. 

The masonry piers built on the grill on top of 
the cribs are 26 ft. by 864 ft. and 30 ft. above 
high-water datum. The form of these is shown in 
Figs. 9 and 10. One of the steel towers is now 
erected on pier 6, the eastern shore pier. This was 
assembled in the shop before shipping to the field. 
The false work now in position on the east bank, 
with its traveller, rises nearly 300 ft. above the 
water, and isa fine example of this kind of work. 
It is admirably framed. The ts are all con- 
nected by splices of 2-in. oak planks, bolted through, 
which could not be shown in the small scale 
drawings. 

The anchor pier is 10.71 ft. by 40.71 ft. on the 
ground and 43.17ft. high. The anchor towers, 
which rest on this, rock at the foot to allow for 
expansion and contraction, and are connected with 
heavy plate beams in the base of the pier by eye- 
bars. The footplates of these towers are sunk 
in the coping stone of the pier a few inches to 
prevent lateral displacement by a side strain, as 
from a strong wind happening at a moment when 
the weight is taken off this arm of the canti- 
lever. The cost of this work is estimated at 
5,000,000 dols. The impressions of the height of 
the false works on the shore end were justified by 
subsequent examination, when they were found to 
be over 200 ft. in height. 

Referring to the history of this work we may 
say that during 1866, the promoters of the pro- 
ject had surveys made and the engineering fea- 
tures examined. In 1873 the Pennsylvania Rail- 
road Company subscribed 1,100,000 dols. in a 
capital stock of 2,000,000 dols., and the control 
of the company passed into the hands of those 





gentlemen, and the immediate building of the 
structure seemed assured. The charter required 
that the work should be begun before January 1, 
1874, so a part of a foundation of a pier was built, 
and on December 17, 1873, the corner stone was 
laid with elaborate ceremonies, and so the project 
rested until 1876, when a contract was entered 
into with the American Bridge Company and the 
actual work of building was begun. 

The latter company built the pier next to the 
west shore, 20 ft. above high water. The crib of 
the next pier was built 96 ft. high and sunk 
through 55 ft. of water and 40 ft. of the river bed, 
so that the top was 1 ft. above high water ; 36 ft. 
of another orib was built but not placed, and then 
in September, 1878, the American Bridge Com- 
pany suspended work. From that time until last 
fall nothing was done, but to keep the charter alive 
with extensions. At that time a number of gentle- 
men forming the Manhattan Bridge Building Com- 
pany took up the project. That company acquired 
the rights of the American Bridge Company’s 
assignees, and made a contract with the Union 
Bridge Company for the building of the structure. 
These companies treated the work as if it was 
entirely new, regarding the pier and crib as in a 
sense topographical features, and in September 
last operations were begun. A line practically the 
same as the old one was run, a rapid triangulation 
survey was made, and borings were made through 
the river bed to rock. The former design was for 
rectangular trusses of equal lengths. The position 
and length of the second span were fixed by the 
positions of pier 2 and by the fact of the masonry 
being 25 ft. wide and the charter requirement of 
500 ft. in the clear between the piers. The same 
length of span to the west would place pier 1 in the 
West Shore tracks. At this time a cantilever design 
had been decided on and the 548 ft. necessary to 
reach over the highway was adopted for the two 
other cantilever spans, which, with the connecting 
ones of 525 ft., located pier 6 in the face of the 
bluffs on the east shore. 

The charter fixed the head room at 130ft., and 
the height of trusses necessary for the spans required 
the adoption of 212ft. above high water as the 
grade of base of rail. The west approach to the 
bridge has a rise of 66 ft. per mile to get out of 
the valley, and the same grade was adopted on 
the viaducts. After the adoption of the general 
design the next thing was an accurate location, 
which was accomplished by well-known rules, and 
the work proper was begun October 8, 1886, with 
excavations of foundations for shore piers. The 
masonry of pier 6 began December 6, 1886, was 
finished February 17, 1887 ; pier 1 was begun 
January 7, 1887, and finished March 17. The east 
anchorage pier was begun February 8 and completed 
March 23, and the west anchorage pier was begun 
January 26 and finished May 9. All the shore 
work is of the ordinary character of first-class bridge 
masonry, the anchorage piers being an exception. 
They have built in them iron girders capable of 
carrying all the pier above if a sufficient force were 
applied to the anchorage bars to raise that much 
weight. 

The borings show the river bottom to be various 
combinations of mud, clay, and fine sand extending 
down at least 100 ft. below high water. Underly- 
ing this pasty stuff isa very firm and hard stratum 
of rather coarse sand, under which is gravel, and 
about 140 ft. down is solid rock extending from 
shore to shore, and it was assumed that pier 3 would 
go to 120ft. below high water, pier 4, 125 ft., and 
pier 5, 135 ft. 

(To be continued.) 





EXTRACTION OF GOLD FROM ORES. 

TuE extraction of gold from ores is a subject of 
great importance, for yearly millions of pounds’ 
worth are produced, therefore any invention likely 
to facilitate and reduce the cost of working deserves 
careful investigation. 

It is a pretty well-known fact amongst those who 
have any connection with gold mining, that in the 
attempt to extract gold from ores, quite 50 per cent. 
is lost by the methods employed in various parts of 
the world ; this ratio increases or decreases as the 
gold becomes ‘‘ free” or ‘‘ refractory” or according 
to the fineness or coarseness with which it is dis- 
tributed throughout the stone. 

For successful extraction it is essential that every 
particle of gold should be exposed to actual contact 
with the amalgamating medium to produce a practi- 





cally perfect result, and as in so many instances the 
gold is very finely disseminated through the stone, 
this condition of things is not arrived at, because 
of the insufficient reduction of the particles. To 
produce such result it is necessary in most cases to 
reduce the quartz to an almost impalpable powder. 

By the methods commonly employed the crushings 
are rarely brought to a finer powder than that which 
would pass through a sieve with a mesh of from 15 
to 40 wires to the inch, the latter size being only 
used in the very newest machinery ; this size is 
generally defined by stating the number. With 
such a coarseness much of the gold remains en- 
cased by quartz and other material, and passes 
through the amalgamators untouched, hence the 
main cause of the loss before referred to. Of 
course it is quite possible by the present means 
to reduce ores to any condition of fineness, but 
such has not been done as yet at a sufficiently 
low cost to pay for the amount of gold saved. 

The ordinary and, until lately, almost universally 
approved method of crushing is a stamper battery, 
which may be briefly described as follows. On a 
line of shafting which revolves, are fixed arms or 
cams ; these pick up pieces of short vertical shafting 
with heavy ends. When raised sufficiently high, 
they are released, and the ends fall on dies and 
crush by compression the particles of quartz con- 
tinually moving between the surfaces. It is obvious 
that this method is cumbersome, both mechanically 
and theoretically, and in practice the result is far 
from satisfactory, equally from the loss of power and 
the unevenness and size of the powdered stone. 
To continue to work with stamps until the ore is 
brought to a high degree of fineness, has proved 
by dearly bought experience unsatisfactory and ex- 
cessively costly, so miners are obliged to content 
themselves with a coarse sand, varying in size from 
about 15 to 40. Water is set flowing through the 
battery while crushing or pounding is going on, and 
presumably carries off on account of their relative 
lightness the pieces of stone which do not contain 
gold ; this, it is needless to say, is hardly more than 
theory except in cases of very coarse gold. The 
heavier particles of this pounded mass are collected 
and called ‘‘ concentrates,” which are put into a 
‘*Berdan,” ‘‘ Wheeler,” or one of the many con- 
trivances for reducing the particles to a finer size 
than the payable working of a battery will do. In 
all cases the methods are by revolving discs or 
weights, &c., to grind this hard sharp sand ; a slow 
and undoubtedly costly process producing much 
wear and tear, with a result rarely exceeding a 
greater degree of fineness than 80. 

A mining manager in estimating his loss of gold, 
generally assays his ‘‘tailings,” or refuse, and 
counts the loss to be what is found there, utterly 
ignoring the large percentage which is swept off 
by water and disappears. Authentic experiments 
have been made, showing that with a stamper 
battery having a sieve with 25 holes to the 
inch, through which the crushed particles were 
forced by water, the size and percentage of the 
crushings were as follows: 


Grains y; in. diameter 12 per cent. 
” 36 ” 
” te ” 


” rho ” 

From the action of the stamper battery every- 
thing tends to show that had the experiments been 
proceeded with further, much of the 47 per cent. 
would have been divisible to diameters as small as 
400, or even 500 to an inch. Water that has flowed 
through the battery and deposited ‘‘ tailings” in 
various receptacles, until apparently quite clear 
and pure, has been caught in a dam and the 
very fine sediment deposited there, experimented 
on, and gold of an extreme fineness found. One 
writer says, ‘‘I have collected some of this gold, 
which when shaken in a bottle of distilled water 
is scarcely visible, it colours the water with a light 
purple tint, and remains suspended for along time ; 
the slightest motion keeps it suspended ; it seems 
the friction of the gold particles with the water is 
powerful enough to nearly neutralise the high specific 
gravity of the gold.” It will be seen that the 
strong current flowing through the battery carries 
away much of the fine gold over the tailing heaps, 
and deposits it far and wide down the creek, where 
no one thinks of looking for it, and evenif they did 
the difficulties of collecting would be excessive. 

To remedy existing ills, some other methods 
than the present must be found ; it all points to 
the necessity for a cheaper method of reducing ores 
to a sufficient fineness, so that every particle of 
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gold may be exposed and absorbed in the amalga- 
mators. From conversations with those interested 
in mining in Nevada, California, Victoria, Queens- 
land, New South Wales, and other colonies, it 
seems the processes in vogue in these widely diffe- 
rent parts are very similar. j 

The water question is one which enters very 
largely into the milling of gold ores, the cost and 
difficulty of conservation are so great that many 
times good payable properties are brought to a 
standstill in dry seasons for want of sufficient 
capital to store a supply equal to the large demand. 
In some parts of the world dry crushing with stamps 
has been resorted to, but it is certainly not a 
favourite, and so may be presumed not a satisfac- 
tory process. 

A very good practical result may be obtained by 
smelting, but want of other minerals as fluxes and 
general absence of fuel, high price of labour, &c., 
where gold is found, put this method entirely out 
of the question, hence the old stamper battery, 
quicksilver wells, copper plates, and blanket tables 
are, in Australia at least, almost universally de- 
pended on. Then the ‘‘tailings” are stacked, 
frequently they lie in unused heaps for years, and 
it is the exception when some enterprising specu- 
lator buys and ships them to Germany or England 
to be smelted. 

The following is the history of one particular 
lot of tailings. On a goldfield in Northern 
Queensland where ores are very refractory, a quan- 
tity, something between 4000 and tons, was 
turned out of one mine. This ore was crushed and 
treated in the ordinary way, with a fairly satisfac- 
tory result ; still assays showed a very much higher 
percentage than that obtained. The ‘‘ tailings” 
from this were saved and roasted in a rotary furnace 
to drive off the sulphur and arsenic, &c., and again 
treated. This time more gold was obtained, but 
not nearly up to assays, so the tailings were again 
saved and stacked, and left in a heap by the side of 
the creek for two or three years. By-and-by floods 
came, and as no one bothered about them, from the 
floods and heavy rain quite two-thirds of the heap 
were washed away into the creek and lost. One 
night in a public-house the owner in conversation 
offered to sell them for nearly anything he could 
get; one of the men present, an assayer, offered 
10s. per ton on the basis of the remnant being 
1000 tons, and that he was to pay for them when 
‘She did something with them.” This offer was 
accepted, but another year or two passed, only to 
wash away more of the heap, until a new railway 
was being built into the township and the site on 
which they were, required. They had to be shifted, 
and no one wanted to incur the expense ; as they 
were consequently much talked about, their value 
rose proportionately, until eventually they were sold 
by auction for 2/, perton. The purchaser in this 
case had to deal with them at once, so they were 
bagged, and portions shipped to the different smelt- 
ing works in Germany and the rest to Swansea. 
The residue amounted to 1500 tons, and the 
results from the different works gave from 2} oz. 
to 3} oz. of pure gold to the ton and some 
small quantity of silver. Even with this large 
amount of gold the cost of freights, shipping in- 
surance, and agency charges, ate up all the profit 
and left the unfortunate buyer some 5001. to the 
bad on the transaction. The history of this heap 
of tailings, leaving out the sending to the smelting 
works, is by no means an isolated one ; there are 
thousands of such heaps in North Queensland now, 
registered at the warden’s office certainly, but 
lying exposed and uncared, for winds to blow away 
and rains to wash down the creeks. 

A company started about two years ago in one of 
these goldfields, with smelting works; they were 
going to do wonders, extract 95 per cent. of assayed 
quantity of gold from the whole body of stone. 
Large quantities of silver Jead ore were available 
in the near neighbourhood for fluxes, and old scrap 
iron was also procured for like purpose ; somehow 
the scheme which promised so highly failed in 


every particular as a gold extractor and conse- | P®8°® 


quently collapsed. The works, which cost thou- 
sands of pounds, lie now unused and promise to 
soon fall into disrepair ; then the goldfield goat will 
cease to browse on heaps of salmon or sardine tins 
and old boots, but will remove to more congenial 
playgrounds to caper unrestrained amongst the 
machinery of this once famous smelting company. 
Latterly, near the neighbourhood of these de- 
funct smelting works, chlorination works have been 
started, proving very satisfactory to the promoters 





and mineowners ; they deal chiefly with highly re- 
fractory ores. The ore is crushed and roasted chlo- 
rine gas is passed through the roastings, by which 
the silver and gold are carried away in chlorides 
from which the metals are again easily resolved. 

The foregoing all points to the necessity of in- 
troducing a cheap method of reducing ores, so 
that every particle of the gold may be saved. In 
nearly all processes it is necessary, before being 
able to extract high percentages, to first reduce 
the ore to a great degree of fineness, no matter to 
what subsequent treatment it is subjected. The 
methods at present in common use utterly fail to 
do this within a reasonable cost. 

An invention lately described in these columns* 
by diagrams, &c., the pneumatic pulveriser, claims 
to fill as a crusher all the conditions required and 
remedy the defects hitherto complained of, also to 
be more easily and less expensively worked, and 
far less costly in the first instance. Their plan is 
very simple, so simple one wonders why it was not 
thought of and perfected long ago. The principle 
is that of two sand blasts brought into opposition. 
The quartz has been reduced to } in. cubes by a 
stone breaker, and in this size is poured into a 
feeder leading to the jets of the machine ; here 
superheated steam at a pressure of 160 Ib. to 180 1b. 
catches it up and projects it with great force through 
the nozzle. As the jets are opposite the pieces 
strike against and crush each other, a powdered 
dust rises and is carried by the exhaust steam to a 
settling chamber, the heavier particles falling 
below into a hopper which feeds the jets, and so 
projected again and again until fine enough to be 
carried off by the draught of the exhaust steam. 
The arrangement for regulating the size of the 
powder is simply reducing the draught, or 
accelerating it by another jet of steam in- 
troduced into the funnel leading to the settling 
room. This machine certainly reduces to a great 
degree of fineness the baryta which the proprietors 
are putting through at present. They claim to reduce 
with equal ease and to whatever size required the 
hardest known gold or silver ores. 

Miners, with all their free and easy talk and way 
of living, are a somewhat conservative set, regard- 
ing with doubt any contrivance claiming to super- 
sede that they are accustomed to. Under such cir- 
cumstances it is pretty certain some considerable 
time will elapse before the pneumatic pulveriser 
takes the place of the stamper battery. The com- 
pany now holding it are loud in praises of its 
efficiency and cheapness, offering to put through and 
test thoroughly any gold ores brought to them. 
Gold ores are not plentiful at Nine Elms, London, 
8.E, nor are miners when a thing is clearly shown 
to work well averse to its introduction, but seem 
disinclined to going afar in search of improvements. 
Were the company only to remedy this by trans- 
porting one of their machines to Gympie, Charters 
Towers, or any of the well-known fields in Southern 
Australia, and when there did it but only carry out 
with gold ores what it is now doing in baryta, there 
is little doubt that within a few months the deafen- 
ing noise of the stamper battery would be replaced 
by the ‘‘whirr” of the pulveriser, and the yearly 
returns from tbe goldfields largely increased. 

Every intelligent battery manager and mine- 
owner knows of the immense loss of gold propor- 
tionate to the amount saved ; yet the fact is quietly 
ignored, and in the majority of cases year after 
year the old processes are continued with the same 
unsatisfactory results, yet this great body of deeply 
interested men seem content to work without any 
organised system of investigation, leaving to others 
the duty of seeking in the wide fields of science 
and investigation a remedy for the evils known and 
complained of, 


‘THE SOUTH AFRICAN DIAMOND 
FIELDS.—No. XI. 
Progress or Minine at KIMBERLEY. 

In a previous article (see ENGINEERING, vol. xlii., 
502) we traced the history of Kimberley Mine 
through the first three years of its existence, from 
July, 1871, to the middle of 1874, and we now 
purpose sketching its further development down to 
the present time. At the period mentioned at the 
close of our last article, the mine had reached a 
depth of about 100 ft., and it soon became a . en 
that more powerful hauling machinery would have 
to be employed than the primitive hand tackle thus 
far used. In 1874 the brat ‘*horse-whims” were 
* July 9 last, vol. xliv., page 38, 














introduced. These consisted of a large timber wheel 
some 16 ft. to 20 ft. in diameter, fixed so as to rotate 
in a horizontal plane about 8 ft. above the ground, 
and provided at opposite sides of the periphery with 
iron hoops to be attached to the collars of the two 
horses or mules employed to drive the wheel. The 
hauling line, wound two or three times round the 
wheel, had its free ends attached to two buckets, ~ 
so that when the animals were set in motion a full 

bucket was hauled up whilst the empty one re- 

turned to the mine to be refilled, and the traction 

hoops being free to swivel overhead at their points 

of attachment to the wheel, the gear was reversed 

by simply turning the animals round and starting 

them in the opposite direction. (See Fig. 1 on 

the following page.) Several hundred of these 

‘*whims” were in use at the four mines during 

the first five or six years following their introduc- 

tion, but in Kimberley Mine they were soon super- 

seded by steam engines. We believe the first 

three hauling engines used at the diamond fields 

were sent out by Mr. C. J. Appleby in 1875, who 

at the same time designed the double standing 

wire in place of the single rope previously used, 

which enabled larger loads to be hauled at an 

increased speed more suitable to steam engines. 

The first engines were only four to six nominal 

horse-power, and had vertical boilers, but these 

being found very wasteful of fuel, larger and more 
economical engines were gradually introduced— 
Robey’s well-known mining engine being one of 
the earliest improved types adopted. The cost of 
transport from the coast being very heavy —as much 

as 301. to 401. per ton in dry seasons—a light hauling 
engine was designed by Messrs. Davey, Paxman, and 
Co., with frames, drum, and gearing constructed 

entirely of wrought iron and steel, and steel high- 

pressure boiler. On page 221 we illustrate one of 
John Fowler and Co.’s 25 nominal horse-power 
compound “ Yorkshire” engines arranged for haul- 

ing, several of which are in successful operation on 
the fields. 

Simultaneously with the improvement in hauling 
machinery, more efficacious modes of extracting the 
diamonds from the excavated soil were introduced. 
The first advance was a crude washing machine in 

lace of the dry-sorting process. This machine, 

nown as the “‘ cradle-ripple,” consisted of a shallow 
wooden cradle supported on an inclined plane and 
provided with a number of cross-ribs over which 
the puddled soil was caused to flow. The rocking 
of the cradle allowed the heavy stones, including 
the diamonds, to settle behind the ribs, whilst the 
tailings flowed to waste. This machine was used 
from 1874 to 1875, when the rotary washing ma- 
chine was introduced, which we have described and 
illustrated in previous articles (see vol. xlii., pages 
29, 75, and 439). It took a good many years, how- 
ever, before this machine reached its present state 
of perfection. On page 221 we illustrate one of 
the first rotary washing machines for hand-power, 
as used in 1875. This consisted of an annular 
trough about 6 ft. in diameter, constructed almost 
entirely of sheet iron and timber, the bottom of 
the pan being formed of lin. deal lined with thin 
iron, the inner and outer rims of sheet iron, and 
the framework of timber, A horizontal overhead 
shaft, provided with a couple of driving handles, 
transmitted motion by bevel gearing to the short 
upright shaft, on which eight wooden arms were 
fixed, each arm carrying five or six vertical knives, 
which are adjusted to almost touch the bottom of 
the pan. It will be noticed that in this early form 
of machine there are two inner rims, the innermost 
being the lowest of all. The diamondiferous soil, 
having been exposed in thin layers on the deposit- 
ing floor till it is sufficiently pulverised, is riddled 
through sieves to get rid of the coarse stones, and 
then emptied into the inclined shoot, seen behind 
the machine in the engraving, where it is puddled 
with a certain quantity of water and allowed to 
flow gently into the outer ring of the machine. 
The heavy stuff settles at once at the bottom of 
the pan, but the lighter materials (including pos- 
sibly some small diamonds) are carried over the 
second rim into the smaller compartment, whence 
the tailings again flow to waste over the third rim 
down the inclined shoot, beneath the pan. The 
second ring was soon found to be rather a disad- 
vantage than otherwise, and in all modern machines 
it is omitted. Further experience also suggested 
the addition of a revolving screen in place of the 
simple inclined shoot, and of an elevator to carry 
off the tailings. Fig. 4, page 220, shows one of the 
earliest machines of this improved type, driven by 


ENGINEERING. [Auc. 26, 1887, 








THE KIMBERLEY DIAMOND MINES, SOUTH AFRICA. 




















Fic. 4, IMPROVED ROTARY WASHING MACHINE AND HORSE GEAR. 











Ave. 26, 1887.]} ENGINEERING. 221 








THE KIMBERLEY DIAMOND MINES, SOUTH AFRICA. 








Cae 















<0 : RY . 1 ae 








ve eA, a -. *y 
Eye Piet 








Fic. 2, HAND POWER ROTARY WASHING MACHINE, 1875. 


horse gear, which with slight alteration beyond an 
increase in size and the use of steam power for 
driving, has continued in use to the present day. 

It will be seen in Fig. 4 that the diamondiferous 
ground is brought to the machine in a Scotch cart. 
This conveyance, holding 16 cubic feet of loose 
soil, has been taken as the standard ‘‘ load” on 
the diamond fields, and when in the year 1876 the 
first tramways were laid down round Kimberley 
Mine, and steel tipping wagons imported, the size of 
the latter was maintained at 16 cubic feet capacity, 
and this is still the size of wagon most extensively 
used. As we shall: frequently have occasion to 
refer again to this standard ‘‘ load,” it may be as 
well to mention here that the 16 cubic feet of loose 
soil is found to be equal to about 9 cubic feet of blue 
ground in the solid, so that a cubic yard of blue 

ound when excavated is equal to three loads. 

he diamondiferous yellow ground and shale or 
‘* reef,” being both of lower specific gravity than 
blue ground, are found to contain 10 solid cubic 
feet to the load. 

As mentioned above, it was early in the year 
1876 that the urgent need of tramways began to be 
felt, through the increasing amount of dead-work 
that had to be. done to keep the diamondiferous 
area of Kimberley Mine clear of reef falls. 

The first Kimberley Mining Board, elected in 
1874, found itself face to face with two serious 
difficulties which threatened to interfere with the 
profitable working of the mine. The first of these 
difficulties was an accumulation of water in the 
= deep claims, which naturally were the richest or 
: ;, they would not have been worked down so fast. 

YORKSHIRE” HAULING ENGINE, BY MESSRS, J. FOWLER AND CO., LEEDS, The flooding was not in itself a formidable matter, 
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for the water came merely from surface drainage 
and not from springs in the mine, Unfortunately, 
however, the Mining Board possessed no suitable 
pumping machinery, and six or nine months were 
wasted in discussing ways and means before a con- 
tract was accepted to clear out the water for 
under 7000/., which was actually performed in 
less than twelve weeks. To provide against similar 
stoppages in the future, the Board then imported a 
powerful ‘‘ Bull” pump, which was fixed in a shaft 
sunk through the shale 200 yards back from the 
margin of the claim-ground ; but at a depth of about 
270 ft. the shale was found to rest on an exceed- 
ingly hard dolerite, and the cost of further sinking 
caused the work to be suspended, so that this shaft 
was actually never connected with the mine, and 
thus the pumps remained useless, and the drainage 
of the mine continued to depend on private con- 
tract or on pumping by individual claim-holders, 
as it does to the present day, although the litiga- 
tion alone that has arisen through the -absence of 
suitable pumping gear, would have paid many 
times over for the most efficient machinery that 
could have been imported. Thus in the year 1882, 
after an excessively rainy season, the Central Com- 
pany sued the Mining Board for 100,0001. damages 
sustained by the flooding of their claims, and were 
awarded 30,0001. with costs. 

But if the Board was unfortunate in its pumping 
operations, it failed still more disastrously in its 
efforts to deal with the reef slips, which commenced 
to give trouble about the year 1875, and became 
more and more serious every year as the mine grew 
deeper. This reef, or upper encasing rocks of the 
mine, consists of thick Comes of calcareous and 
bituminous shales, encircling the whole mine and 
resting at a depth of about 270 ft. on the dolerite, 
or ‘hard rock.” The existence of this hard rock 
as a continuous belt round the mine was only proved 
about the year 1880, or the reef slips might have 
been grappled with from the outset more success- 
fully and systematically, but it was thought at first 
the shales might extend to a much greater depth 
than was subsequently found to be the case, The 
slips seldom happen without warning, but some- 
times months elapse, after the first cracks in the 
shale become visible, without apparent indication 
of movement; the workings may have been left some 
evening in apparent safety, and then during the 
night a noise like the rumbling of an earthquake is 
heard, and next morning some hundreds of thou- 
sands of tons of reef are found to have fallen, 
destroying thousands of pounds’ worth of machinery, 
and covering a large area of the mine with rubbish. 
It is a most curious fact that these large reef slips 
have invariably occurred at night, a fact that 
accounts for the very small loss of life they have 
occasioned. Sometimes after a big slip the reef 
continues falling for days, moving intermittently at 
various points of the slope till the angle of repose 
is finally reached. This angle was thought originally 
to be 60 deg. with the horizon ; later experience 
fixed it at 45 deg., and now it is found to be only 
30 deg., which of course enormously increases the 
body: of reef to be removed or cut down to make a 
mine permanently safe for open working. 

Many different plans were in turn suggested, and 
partly acted upon, for coping with this vast amount 
of dead-work, and the many failures and great ex- 
travagance perpetrated would have ruined probably 
any property but the Kimberley Mine. In the 
early days of its existence, about the year 1876, the 
Mining Board erected a couple of hauling engines 
of 50 nominal horse-power each, one at the east, the 
other at the west corner of the mine, but these were 
found quite inadequate to deal with the body of 
stuff to be removed, and the assistance of claim- 
holders had to be called in to supplement the reef- 
hauling, the Board fixing at various times.the tariff 
to be paid for this work. {n 1878-79 the price paid 
by the Board was 4s. per load of 16 cubic feet of 
loose reef, equal to about lis. per cubic yard solid ; 
but towards the end of 1879 this tariff was reduced 
to 2s, 6d. per load. It can easily be imagined that 
much difference of opinion existed as to the price 
at which this tariff should be fixed, for the Board 
levied rates on the whole mine to meet the expen- 
diture, the benefits of which were chiefly felt by 
the holders whose claims lay on the margin, whilst 
those in the centre of the mine were comparatively 
free from reef. It is evident, too, that those claim- 
holders whose hauling gears were conveniently 
situated for reef pulling were interested in keeping 
the reef tariff as high as possible. The 2s. 6d. tariff 
was paid for cutting down solid reef, for reef that 





had already fallen 2s. per load was paid, whilst 
2s. 3d. per load was paid for mixed loose and solid 
reef. In October, 1881, after a good deal of dis- 
cussion, the tariff for all classes of reef was fixed at 
3s. 9d. per load, any claim-holders being at liberty 
to remove the fallen reef within their reach at this 
price, and this tariff remained in force till March, 
1883. During these eighteen months over 3,500,000 
loads of reef were removed by the claim-holders 
alone (in addition to outside contractors), at a total 
cost to the Board of 657,888!., the rates levied on 
claim-holders during: the same period amounting 
only to 582,354/., out of which the cost of the out- 
side contracts ought also to have been met. An 
enormous accumulation of debt was the natural 
result. Up to February, 1882, the Board was able 
to pay cash for reef work ; after that, instead of 
reducing the tariff, it preferred to issue six months’ 
bills without interest. Up to the end of 1882 these 
bills were duly met, but after that date overdue 
bills began to accumulate till on March 31, 1883, 
they exceeded 105,0001., the total deficit of theBoard 
at the same date amounting to nearly 300,000I. 

Though many of the claim-holders hauling reef 
may not have made a profit out of this high tariff, 
yet it is certain that if contracts had been let in 
the open market the work 
a greatly reduced cost and with greater speed, 
whereby a large area of valuable claim-ground 
might have been kept clear of reef and the Board 
been saved from the financial disasters which be- 
came imminent towards the end of 1882. There 
were two very feasible methods of working pro- 

d for making the mine safe and clear of reef, 
either of which if undertaken with timely fore- 
sight and prosecuted energetically would have dis- 
posed of the reef troubles for ever. One plan was 
to haul out the reef by means of outside shafts and 
passes ; the other, to work down the sides of the 
mine in spiral terraces, thus cutting away the shale 
to a safe angle down to the level of the hard rock. 
Both aye were indeed partially and tardily 
adopted, but unfortunately not on a scale of sufti- 
cient magnitude, nor till the reef-slips had become 
too serious to cope with successfully. In 1879 the 
French Company sunk a large shaft on the South 
Reef, some 200 yards back from the margin of the 
claim-ground, a similar shaft having been sunk on 
the north side of the mine by Messrs. Baring, 
Gould, and Atkins a couple of years previously ; 
but as neither of these shafts penetrated the hard 
rock, it issevident they could only be used for re- 
moving reef above that level and were useless for 
dealing with the reef that had already fallen into 
the mine. That no similar use was made years 
previously of the Mining Board shaft at the north- 
east corner of the mine can only be explained by 
the supposed rival interests of claim-holders, which 
caused decided action to be postponed till it was 
too late to be of much service. A fourth shaft was 
sunk in 1882 by Mr. Edward Jones, C.E., half- 
way between the old Mining Board shaft and the 
mine, on behalf of several companies at that 
corner, but it only penetrated the shale to a depth 
of 100ft., and in any case was started too late to 
afford material relief. 

The plan of working down the reef in the open 
by means of spiral terraces was commenced in 1880, 
the contractors, Messrs. Teague and Co., being 
paid at the low figure of 1s. 7d. per load, which, 
proving unremunerative, caused them to abandon 
the work, and though their locomotives and draw- 
way plant were taken over by the Board, this valu- 
able machinery remained unused for many months 
till it was started again in March, 1882, by Mr. 
Jones, who in the latter part of the same year, after 


the terraces had been carrried away by furtherslips,' 


erected a 16 nominal horse-power haulingengine on 
the north-east margin of the mine and continued the 
excavation of solid reef by means of an inclined 
tramway. The price paid to Mr. Jones for removy- 
ing the upper solid reef to a depth of about 100 ft. 
from the surface by the three. methods above de- 
scribed, was only 2s. 6d. per load, which he found 
remunerative, although at the same period the Board 
was paying claim-holders 3s. 9d, per load for haul- 
ing, mainly loose reef, which though raised from a 
greater depth called for no expenditure in explo- 
sives and drilling. It has been estimated that 
during the whole period in which the Board were 
paying the 3s. 9d. tariff they might have had the 
work done at 2s. 6d. per load, which would have 
made a difference in their expenditure during these 
eighteen months of 250,000/.. and practically have 
obviated the financial crisis which subsequently 


ight have been done at | P 





arose. . That such a regult followed can barely be 
wondered ‘at when! thel figures are examined in the 
Table below, which shows that in five years, 1879-83, 
the Board spent over one and half millions sterling 
on Prise we 


Table of the Kimberley Mining Board’s Expenditure on 

Dead- Work in the Five Years ended December, 1883, 

Paid for Removal of | Total 

ee eae —~ | Expendi- 
Débris. 

£ 
3,500 
11,000 
20,000 
5,000 


In the Year am me 
| Reef. 





£ 
1879 120,000 
1880 150,000 | 
1881 200,000 | 
1882 550,000 
1883 270,000 | 





Total for five years. | 1,290,000 
Average per month. J 21,500 | 


39,500 
660 














The above figures are mainly taken (in round 
numbers) from the report prepared by the Kim- 
berley Civil Commissionerand presented to the Cape 
Parliament in 1883 at the time the Mining Board’s 
application for a Government guarantee to a pro- 
osed loan was under consideration. The figures 
include the payment of salaries, wages, and legal 
charges, as well as the purchase of sundry machi- 
nery by the Board, but all these expenses were 
practically incurred on account of the dead-work 
which the Board was called into existence to deal 
with. 

The proposed loan fell through, and the Board 
was once more thrown on its own resources. The 
funds for the payment of its debts have since been 
raised by the levy of rates extending over a number 
of years, an official receiver having been appointed 
te collect the rates and settle with the creditors. But 
the necessary suspension of heavy dead-work result- 
ing from the Board’s impecunious condition, caused 
nearly the whole of the claims, including all the 
most valuable grounds, to be covered byreef towards 
the end of 1883. The outlook was most gloomy. 
In the years 1880-81 the bulk of the claims had 
been formed into limited liability companies, many 
of whom paid large dividends till stopped by the 
reef, and the shares, which had stood at 300 to 400 
per cent, over par, fell until they were hardly sale- 
able at anyprice. During the wholeof 1883 verylittle 
diamondiferous ground was got out of the mine, 
nearly all the hauling gears being employed in pulling 
fallen reef, but the stoppage of the more important 
works of lightening the top reef rendered the haul- 
ing out of the mine almost worse than useless, for 
the removal of the loose reef from the foot of the 
slope, that had acted as a buttress to the superin- 
cumbent mass of rotten shale, only brought about 
heavier slips, causing the claims to be covered 
deeper and deeper by the avalanche of reef. In 
the early part of the year the slips had been chiefly 
from the east side of the mine, continuing at in- 
tervals from January to June, and at the same time 
indications of impending slips were being anxiously 
watched on the north margin of the mine, where 
a ‘‘soapy vein” in the shale had been noticed cut- 
ting through the tunnels of the Central Company’s 
reef works, 

(Zo be continued. ) 





TRAMWAY LOCOMOTIVE. 

Amonast the Continental locomotive engine builders 
who have made the construction of tramway loco- 
motives a specialty, Messrs. Krauss and Co., of Miinich, 
occupy a first rank. This firm has also built and is 
actually working nearly 200 miles of local railways 
and steam tramways in various Bol of Germany and 
Austria — particularly about Vienna — and has thus 
gained a Considerable experience in this specialty of 
railway pga On this account, the tramway loco- 
motive, of which we publish engravings on page 217, 
is of interest, more especially because it is one of a 
number built abroad for an English company. 

Messrs. Krauss and Co. rate their locomotives ac- 
cording to horse-power at 33,000 foot-pounds per 
minute, and they have thus built tramway engines 
ranging from 20 ee 150 horse-power, the smallest 
engines having cylinders 5§ in. in diameter by 12 in. 
stroke, while the largest sized engines are fitted with 
cylinders 13 in. in diameter by 16 in. stroke. It 
should be remembered also that, as a rule, Krauss and 
Co. make their small locomotives to earry very high 
steam pressures, even up to 220 Ib. per square inch. 

The engines for the Wolverton line are rated at 40 
horse-power ; the cylinders are 8 in. in diameter with 
12in. stroke, while the coupled wheels are 2 ft. 6 in. in 
diameter when the tyres are new. The tractive force 
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is thus oer =25.6 lb, for each pound of effective 


ressure per square inch on the pistons. Taking the 
sco <dinaiee avi on the coupled wheels at about 
8 tons, there would be required, at an adhesion of one- 
és 8x 2240 __ 
sixth, a mean cylinder pressure of Sxo5 gé Ib. 
per square inch, which, at a boiler pressure of 180 Ib- 
per square inch, could well be maintained. 

As will be noticed first of all, the engine is fitted, 
according to the usual Continental practice, with out- 
side cylinders and valve gear, while the frames are 
built on the water-tank system, generally adopted by 
Messrs. Krauss and Co. for their tank engines. The 
tanks are divided into three compartments, containing 
together 250 gallons, the front one being also used for 
condensing purposes. The fuel is carried in bun- 
kers, placed on the footplate, with a capacity of about 
6 cwt. 

The boiler of the engine we are describing is of 
very simple construction; the top of the firebox is stayed 
directly to the shell by wrought-iron stay bolts, a 
plan universally adopted by Messrs. Krauss and Co., 
and indeed by all the German makers. The firebox is 
made of best selected copper plates, furnished by the 
Société des Métaux, at Paris, while the tubes are of 
iron, fitted with copper ends. There are fifty-seven 
tubes of 12 in. outside diameter. All the holes in the 
boiler are drilled, the longitudinal seams being double- 
rivetted. The boiler is fed by two restarting in- 
jectors, No. 3, by Schaeffer and Budenberg, at Magde- 
burg, each capable of delivering 3 gallons per minute 
under full boiler pressure, and at a temperature of the 
feed water of 100 deg. Fahr., this being about the 
evaporating power of the boiler, the total heating sur- 
face of which is 140 square feet. 

In all the smaller tramway locomotives, built by 
Messrs. Krauss and Co., the driver, who works the 
engine alone, is placed sideways to the boiler, and in 
the middle of the engine, from which platform, owing 
to the shortness of the machine, he has a good view 
of the road in either direction. This is also the case 
in the engine under notice, and as will be seen from our 
engravings, the regulator: handle and reversing lever, 
as well as the hand brake, are arranged very con- 
veniently on the left-hand side of the engine, while 
the firing also takes place from this side, there being, 
however, a corresponding opening provided for in the 
back of the firebox, in order to get at the tubes. In 
the engine for the 3 ft. 6 in, gauge, now illustrated, 
the total width had to be reduced to 6 ft., and in 
order to enlarge the driver’s stand somewhat within 
the given limit, the boiler was shifted 4in. to the 
right, as will be noticed from the plan and transverse 
section. 

The engine we are describing has been designed with 
special regard to the regulations made by the Board of 

e with respect to the use of steam power on tram- 
ways, and the manner in which this has been effected 
will be readily understood on reference to the engrav- 
ings. Thus each coupled wheel is fitted with a brake- 
block, which can be applied by a hand brake on the 
Exter principle, and also by steam. To this purpose 
a governor is attached to the engine, as shown in the 
transverse section, which is so set that when the 
engine exceeds a speed of ten miles per hour, it causes 
the steam to be shut off and applies a steam brake at 
the same time. The governor is driven by belting 
from the trailing axle, as shown in the longi- 
tudinal section. In connection with the governor 
there is also a speed indicator, showing the actual 
speed attained in miles per hour. he moving 
parts of the machinery are concealed from view by a 
sheet-iron covering, reaching down to 4 in. above the 
rails, and provided with hinged doors. In addition to 
the usual fittings, the engines are also supplied with a 
special signal bell, which can be rung by the driver. 
The condensing arrangement consists in discharging 
the exhaust steam, when required, either entirely or 
partly, in the front partition of the water-tank frames ; 
this simple mode having been adopted on account of 
the engines running mostly outside of dwelling places. 
In other cases, where a more complete condensation of 
the exhaust steam is required, Messrs. Krauss emplo 
their air surface-condensers, placed on the engine roof. 
The weight of the engine we have now been describing 
is about 9 tons in working order, or 7 tons empty. 
In conclusion we have to state that we are indebted to 
the well-known locomotive engineer, Mr, A. Brunner, 
of the firm of Messrs. Krauss and Co., for the par- 


ticulars which we have been able to lay before our 
readers, 











COMPOUND TANDEM MILL ENGINES. 

THE subject of our two-page illustration this week is 
a pair of compound tandem mill engines constructed 
by Messrs. Buckley and Ta lor, of Castle Iron Works, 
Oldham, for the Gordon pinning Mill in the same 
town. The engravings also serve, with slight altera- 
tions in dimensions, to represent the engines of the 
Olive Spinning Company, the Fern Spinnin Company, 
the Granville Mill Company, the Werneth Spinning 








Company, the Hope Spinning Company, the Oldham 
Albion Spinning Company, the Lees Brook Spinning 
Company, the North Moor Spinning Company, the 
Greenacres Spinning Company, the Moorfield Spinning 
Company, and others, all of which vary between 800 
and 1200 horse-power. All these engines have proved 
remarkably economical in fuel, the average consump- 
tion, taken over 10,000 horse-power, being 2.2 Ib. of 
cheap coal per horse-power per hour, The following 
are examples of the amount burnt weekly : 

















| 
di | 
Number. | ae Conan Price per Ton. 
tons s. d. 
1 1060 56 7 0 
2 | 1020 54 6 4 
3 | 969 52 5 0 
4 | 821 44 5 7 





These results furnish the best of testimonies to the 
soundness of the design, and the accuracy of the work- 
manship of these engines, which are on a most sub- 
stantial model, and run at a moderate speed. The 
diameters of the cylinders are 20 in, and 42 in. respec- 
tively, with a stroke of 6 ft, The speed is 35 revolu- 
tions per minute. There are separate eccentrics for 
driving the valves of each cylinder, and the air pump 
is operated by an | leg from the crosshead. 








VERTICAL BORING AND TURNING 
; MACHINE. 

On page 233 we illustrate a 60-in. boring and turn- 
ing machine of a type not much used in England. As 
our engraving shows, the face-plate of this machine is 
horizontal, an arrangement which gives great facilities 
for setting and adjusting the work. The table bearing 
is in the form of a portion of a Schiele curve, by the 
use of which the advantages of a large diameter of 
bearing and of perfect lateral support are obtained 
without any inconvenient depth. Ample wearing sur- 
faces are provided in the tool holders, which are 
hollow, and so combine great stiffness with moderate 
weight. These holders are provided with both quick 
and slow hand motions, each tool having its own com- 
plete feed gear, which is entirely independent of the 
other both as to direction and rate. The counter- 
balances are also independent, being contained entirely 
within the machine, and act without pulling the top of 
the cutter over towards one side. e cross-slide is 
raised and lowered by power, and the bolts, which 
clamp it in position, are all accessible from the front. 

The machine, which is manufactured by Messrs. 
Bement, Miles, and Co., Philadelphia, is one of a series, 
which range in capacity from 4 ft. up to 12 ft. in dia- 
meter ; the one illustrated being designed to turn and 
bore up to 5 ft. in diameter by 3 ft. 6 in. in height. 





MISCELLANEA. 
Haavy fioods have occurred during the past fortnight 
in Austria, seriously interfering with railway traffic. 


The Great Northern Railway have introduced the 
electric light into some of their carriages. 


The Pennsylvania Railroad have adopted a new 
standard rail weighing 85 1b. per yard. 


Some alterations are to be made in the superstructure 
of the armour-plated turret-ship Hydra with a view to 
converting her into a seagoing ironclad. 


A new eight-gun twin-screw composite sloop of 1140 
tons displacement, to be named the Nymph, is as soon as 
possible to be commenced at Portsmouth, 


The Cowles electric furnace has recent 
considerable modification, having been m 
and continuous in action. 

The twenty-four hour system of measuring time has 
been adopted on all the lines controlled by the Canadian 
Pacific Railway Company. 

The following is said to be a good cement for india- 
rubber: Carbon bisulphide, 5 oz. ; tta-percha, 5 
drachms; india-rubber, 10 drachms; fish glue, 2.5 drachms, 

At a meeting of aspecial committee of the Featherstone 
Local Board (West Riding), held on Friday last, Mr. 
Malcolm Paterson, M. Inst. C.E., was appointed to report 
on the best means of supplying the district with water. 


undergone 
e automatic 


Thirteen miles of the Chardjui-Samarcand section of | has 


the Transcaspian hepa: A have already been completed, 
and the construction of the remainder is proceeding with 
great rapidity. 

The Boston and Main Central Railroad Company are 
having an sxprest engine built with a single pair of driv- 
ing heals, is being a new departure in American loco- 
motive practice. 

A full power trial, lasting four days, has been made of 
the machinery of the two British war vessels Phaeton and 
Mutine; the results have, it is stated, been perfectly 
satisfactory. 


It is stated that some of the American watch factories 
are es cg} their watch springs electrically ; this is 
accomplished by passing the current from a small dynamo 
through the spring, which rapidly raises it to the required 
temperature, 


The Paris International Exhibition of Railway Appli- 
ances has completely collapsed ; the exhibits being scanty 
and uninteresting, have presented no attractions to 
visitors, and the failure and suicide of the promoter hag 
been the result. 


Astronomers seem to have been peculiarly unfortunate 
during the total eclipse of the sun last Friday. Murk 
weather prevailed throughout the whole European pat 
of the eclipse, the only satisfactory observations being 
made in Siberia. 


Orders have been received at Sheerness to commence 
the construction of the Pigmy, the first of a new type of 
composite vessels. he armament will consist of six 
— guns, and engines of 1200 horse-power will be pro- 
vided. 


Mr. Ellis Lever has, subject to certain conditions, 
offered to place 1000/. in the hands of the Home Secre- 
tary, to be awarded in two prizes of 500/. each, one being 
given for the best system of safe blasting in coal mines 
without gunpowder, and the other for a safe system of 
electrical lighting fur mines, 


The = receipts of the twenty-two principal railways 
in the United Kingdom for the week ending August 14, 
amounted, on 15,4474 miles, to 1,345,147/., and for the 
corres nding peri of 1886, on 15,350} miles, to 
1,873,061/., an increase of 97} miles, or 0.6 per cent., and 
a decrease of 27,914/., or 2 per cent. 


The Bethlehem Iron Company, of Pennsylvania, have 
obtained the contract for the steel forgings and armour 
tes required by the United States Navy Department. 
he work will, however, be really carried out b hneider 
and Co., of Creusédt, who are sending over to America the 
requisite plant and workmen. 


A new insulating composition has been brought out by 
Mr. N. W. Merritt, of Somerville, Massachusetts ; it is 
flexible, fairly tough, and unalterable by moderate qeaeee 
of temperature. It is made by adding one quart of r 
to 2lb. of sodium silicate, with this is mixed 1]b. of 
tar, and the whole heated. Whilst hot 4b. of asbestos 
waste and 1 oz. of are stirred in, and a little dilute 
nitric acid added, which completes the operation, 


A new system of military telephony, the invention of 
Colonel Renard and M. Nothember, is being experi- 
mented with at the Brussels Military School. Owing to 
its simplicity and renee: this system is said to be parti- 
cularly adapted to military requirements, a further ad- 
vantage being, that for distances up to one or two miles, 
no insulation is required, as up to this point can be 
transmitted with clearness through a naked wire laid 
along the surface of the ground. 


The Birmingham scheme for supplying power by com- 
pressed air will soon come into operation, as the a 
of the com ’s works is now nearly finished. 

object of this scheme, it will be remembered, is to supply 
compressed air from a central station, along distribu 
mains to the owners of engines, w ill use 
the air to replace steam in driving their machinery, and 
thus do away with the trouble and expense of a boiler. 
From experiments on small steam engines made for the 
Birmingham corporation, it appears, that the average 
annual cost per indicated horse-power of steam engines 
up to 25 nominal horse- power, is over 17/., whilst the com- 
—_ expect to be able to supply power on their system 
at the rate of 13/. per indicated horse-power per annum, 
showing a considerable saving to their customers. 


An instructive example of the results of _ - wise- 
and-pound-foolish policy is to be found in Mr. Holroyd 
Smith’s report on the Blackpool Electric Tramway. It 
seems that for some time past no electrician has been 
employed on the line, the directors trusting, with a faith 
that is almost touching in its simplicity and its complete- 
ness, to the unaided intelligence of an ordinary mechanic, 
and to the scientific instincts of a non-technical manager. 
The results of this happy-go-lucky system of management 
do not appear to have given complete satisfaction, and 
finally it was found necessary to call in Mr. Holroyd 
Smith, who has brought to light some rather startling 
particulars, Amongst other interesting details, it appears 
that when insulators cracked the seaneere intelligence 
did not perceive the necessity of replacing them, but 
endeavoured to make up for the leakage that ensued by 
increasing the working electromotive force, with the not 
unnatural result of increasing the breakage and causing 
further loss of current. This at length reached such a 
= that 50 horse-power was required to supply the 
eakage alone. 


An absolute and easily reproducible standard of light 
has long been a desideratum, as those at present in use 
failin either one or both of these partieulars, the legal 
standard sperm candles, for instance, being almost useless 
for scientific purposes. From these considerations it 
recently been proposed to use the light from molten 
platinum as a standard, since this would be constant for all 
time, and a method of doing this has been devised by Mr. 
W. J. Dibdin, which, though as yet somewhat crude in 
its details, seems at least to be a step in the right direction, 
In Mr. Dibdin’s apparatus a strip of platinum foil is 
raised to incandescence in an oxy-hydrogen flame ; between 
this strip and the experimenter is placed a steatite screen 
pierced with a hole } in. in diameter, the area of this aper- 
ture being less than that of the incandescent portion of the 
foil. To make an observation the oxy-hydrogen flame is in- 
creased in intensity till the platinum melts, a reading Lanes. 
taken at the moment of fusion, the oxygen is now turn 
off, and a fresh portion of the foil brought into position, 
this being accomplished by means of a small winch. B 
turning on the oxygen again a second portion of the foil is 





fused, and another observation is made, by repeating 
these operations a whole series of readings can be obtained, 
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CENTRIFUGAL PUMPING MACHINERY FOR H.M. DOCKYARD, 





MALTA. 


CONSTRUCTED BY MESSRS. R. MORELAND AND SON, ENGINEERS, LONDON. 





Some months ago we gave a short account of a set | 
of new pumping engines constructed for Her Majesty’s | 
Dockyard at Malta by Messrs. Moreland and Son, | 
of 3, Old-street, London. We are now able to publish | 
illustrations of these very fine machines, They consist 
of a pair of centrifugal pumping engines and of a set | 
of supplementary drainage engmes. The former (see | 
above) consists of a pair of inverted compound engines, | 
having cylinders 26 in. and 44 in. in diameter and a} 
stroke of 26 in., with an intermediate receiver. The) 
engines drive a shaft with cranks at right angles, and | 





ai 


i 


| 
| 
| 





The working parts of the engines are all of Siemens- 
Martin steel, and the bearing surfaces are unusually 
large. The air pumps are not attached to the engines, 
but are driven by supplementary engines, of which we 
speak below. 

These engines were sent abroad before the dock was 
finished,, and are being used to drain the works. 


|The head of water is 50 ft., and to enable them to 


deal with these conditions they were temporarily 
altered to divide the lift into two steps. One pump 
was lowered and was driven by spur gearing. It de- 


at each end of the shaft is a centrifugal pump with a /livered into the suction inlet of the other pump, which 
fan 7 ft. in diameter, running at 130. revolutions per| completed the work. For this temporary purpose 
minute, The inlet and outlet branches of the pump | fans only 5 ft. in diameter were used. 

are 38 in. bore, the suction inlet to the well Doing | The ches cpeignel en? Seater bas dog are illustrated on 
enlarged by a trumpet-shaped pipe to 60in. No foot | the opposite page. These have steam cylinders 16in. and 
valves are employed on account o: the trouble they | 27 in. in diameter, with 28 in. stroke, and are capable 
give, but a sluice is fitted to the outiet branch of ma 4 | of lifting 13 tons of water per minute to a height of 
pump, and when this sluice is closea a steam ejector | 55 ft. he pumps have three throws with solid 
will raise the water and charge the pump in a minute | plungers, 18 in. in diameter with 4 ft. 6 in. stroke. 
or two. The dock contains 50,000 tons of water up to| They run at 20 revolutions per minute, while the 
the average level, and can be emptied in four hours, | engines run at 65 revolutions, the reduction being 
the average discharge being over 100 tons a minute effected by spur gearing 10 in. wide and 3 in. pitch, 





for each pump, and the lift at the close being 36 ft. 
The installation is among the largest of the kind which 
has yet been erected, and great care has been bestowed 
on the design. The pump spindles are of Siemens 
steel, and are covered with gun-metal sleeves, shrunk | 
on, where they run in the stuffing-boxes, The cy- | 
linders are completely steam jacketted and are fitted 
with separate liners. The slide valves are double- | 
ported both for steam and exhaust, and are balanced. | 





the pinion being’ machine cut, and the wheel having 
hornbeam teeth. The suction pipes are 20 in. bore, 
and each terminates in a strainer 3 ft. 6 in. in dia- 
meter ; this rests on the bottom of the well, and serves 
to support the weight of the valve boxes. The valves 
are india-rubber, and work on gun-metal gratings, and 
the pump plungers are hollow gun-metal castings, 
packed with metallic rings. 

In addition to the drainage pumps the engines are 


fitted with air pumps, which not only serve the 
cylinders above them, but also the engines of the cen- 
trifugal pumps mentioned above. They are propor- 
tioned for 950 indicated horse-power, and are driven 
from the crossheads by steel rods, which are guided 
from the bedplates. The pumps are 134 in. in dia- 
meter, with a stroke of pee. of 28 metres, 

The whole of this machinery was subjected to severe 
tests by the Admiralty officials before it left the works. 





San Franctsco.—The present population of San Fran- 
cisco is estimated at 334,000. This is an increase of about 
100,000 since the last Federal census was taken in 1880. 


Tue Nortw Pactric Coast.—Seattle, where steamers 
bound for Alaska generally layin their stores, has a popu- 
lation of about 10,000. It has a number of small steamers 
which trade at various points in Puget Sound, and up the 
rivers which empty into it. There are three coal mines in 
the interior. These supply both Seattle and Tacoma with 
fuel and large quantities for shipment. There is said to 

abundance: of iron ore within 50 miles. Victoria, 
British Columbia, has a population of about 9000. ° 

Patents In New Sourn Watgs. —Mr. A, G. Taylor has 
been formally appointed examiner of patents in New 
South Wales. The salary appertaining to the office has 
been previously fixed at 500/. per annum. Mr. Taylor’s 
| duties, in addition to dealing with the applications for 
| patents as they are submitted, will be to furnish inven- 
tors with such information as may be required to guide 
them in regard to the patent laws and to receive evidence 
as to the infringement of existing patents, 
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SUPPLEMENTARY DRAINING PUMPS FOR H.M. DOCKYARD, MALTA. 


CONSTRUCTED BY MESSRS. R. MORELAND AND SON, ENGINEERS, LONDON. 
(For Description, see opposite Page.) 
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LAUNCHES AND TRIAL TRIPS. 

Tue steel screw steamer Elettrico, ‘recently built and 
engined by Messrs. Alexander Stephen and Sons, Lint- 
house, Govan, for the Navigazione Generale Italiana of 
Rome, for their mail and passenger service between Naples 
and Rome, had her official trial trip on the Clyde on 
Thursday, August 11. On the measured mile at Wemyss 
Bay she made an average speed of 16.4 knots with forced 
draught and 15.9 knots with natural draught. She thus 
considerably exceeded the contract speed, while running 
with ordinary Scotch coals, and even without using the 
provision for forced draught. The Elettrico is a vessel of 
1250 tons gross, and measures 250 ft. by 33 ft. by 
23 ft. 14 in., and she is propelled by triple-expansion 
engines having cylinders of 30in., 48 in., and 77 in. in 
diameter respectively, with piston stroke of 48 in, 


On the same day the steel steam yacht Grace Darling, 
which was recently built and engined by Messrs. gn 
and Ferguson, Paisley, had her speed trials on the Firt 
of Clyde. She attained a mean speed of 14 miles an hour, 
which was considered highly satisfactory, Classed 100 Al 
at Lloyd’s, and measuring 154 ft. by 19 ft. 6 in. by 11 ft., 
she is the second yacht that has been fitted with triple- 
expansion engines by Messrs. Fleming and Ferguson. 
The cylinders of the Grace Darling are 10 in., 14in., 20in., 
and 28 in. in diameter respectively, and the engines indi- 
cate 400 horse-power, the boiler pressure being lb, per 
square inch, and the consumption of coal 4 ewt. per hour, 
The yacht is fitted throughout with incandescent electric 
lamps, and she is also supplied with Darling’s evapo- 
rating and distilling apparatus. Mr. Carbery Evans, 
of Hatley Park, Cambridgeshire, has purchased the Grace 
Darling. 

On Wednesday and Thursday, August 11 and 12, the 
new steel paddle steamer Ramapora had her speed trials 
on the Clyde. This vessel has been constructed by 
Messrs. A. and J. Inglis, Pointhouse, Glasgow, for the 
British India Steam Navigation Company’s mail and pas- 
senger service between Rangoon and Moulmein, and has 
to combine the qualities of a sea-going vessel and a river 
steamer of limited draught. Her capacity for deadweight 
cargo is 400 tons on a draught of 9 ft. 6 in., and with that 
weight on board she will have a speed of over 14 knots 
per hour. When loaded with 215 tons, which will be her 
average loading in daily service, her speed was 16.186 
knots per hour, which was easily maintained. The Rama- 
poora is fitted with machinery of a novel type, there being 
three diagonal cylinders, whose diameters are respectively 
29 in,, 47 in., and 70 in., with piston stroke of 64 ft., and 
ee working steam pressure being 160 lb, per square 
inch. 


On Wednesday, August 17, Messrs. Russell and Co, 


launched from their Kingston peg Port-Glasgow, 


a steel twin-screw stéAmer, named the Mocooes, a vessel 
of 92 tons net register, and measuring 110 ft. by 19 ft. 6 in. 
on the load line, and 23 ft. at the deck, by 7 ft. from 
shade deck to main deck, and 7 ft. depth of hold. She 
has been specially constructed for the passenger trade 
and cattle-carrying purposes on the River Amazon, 
Her fittings will include an electric light installation 
throughout, and all modern appliances to adapt her for 
the special trade for which she is intended. Messrs. 
Kincaid and Co., Greenock, are supplying her with com- 
pound surface-condensing engines of 150 horse-power indi- 
cated, the length of stroke being 18 in. 


With the same tide, Messrs. Lobnitz and Co., Renfrew, 
launched the Resolu, a screw steam tug, which has been 
built to the order of the Suez Canal Company. She 
measures 100 ft. by 18 ft. by 10 ft., and is being supplied 
by the builders with engines intended to indicate 220 
horse-power. The speed of the vessel is expected to be 
not less than 104 knots per hour, 


On the following day, Messrs, Caird and Co., Greenock, 
launched another magnificent steel steamer, named the 
Britannia, which has been built to the order of the 
Peninsular and Oriental Steam Navigation Company. 
In all respects she is a sister ship to the Victoria, which 
was recently handed over to the Peninsular and Oriental 
Company by her builders. A vessel of 6267 tons gross, 
she measures 465 ft. 9in. by 52ft. by 37ft., and she is 
being supplied by the builders with a set of triple-expan- 
sion engines, having all the latest improvements, and 
capable of developing about 7000 indicated horse-power. 
The cylinders are 40in., 60in., and 100in. in diameter 
respectively, the length of the stroke being 6ft. These 
engines are guaranteed to drive the vessel at a speed of 
14} knots per hour at sea on a coal consumption of 110 
tons net per diem. She has six double-ended steel boilers, 
having thirty-six furnaces. She will have accommo- 
dation for 154 first-class saloon passengera, 156 second- 
class saloon, and 460 third-class passengers. Like the 
Victoria, she has been retained by the Government in 
case of need, and is specially suitable for service as a fast 
war cruiser. 


With the same tide, Messrs. Russell and Co. launched | pool 


from their Greenock shipyard a splendid steel screw 
steamer, named the Ariosto, a vessel of 2989 tons gross 
register, and having a deadweight carrying copay of 
400 tons. She measures 320ft. by 40ft. b ft.; and 
she has been built in excess of Lloyd’s highest require- 
ments for the 100 Al class. Intended for the South 
American trade, and built to the order of Messrs. Robert 
MacAndrew and Co., London, the Ariosto is a sister ship 
to the Tasso, which was built a short time ago for the 
game owners by Messrs, Russell and Co. Her engines, 





which are on the triple-expansion principle, and of 250 
horse-power nominal, are being supplied by Messrs. James 
Howden and Co., Glasgow, and have mn designed for 
working with forced blast. The vessel will have splendid 
accommodation for twelve first-class presenges. She has 
two steel decks, and an orlop deck of wood. Her machi- 
nery equipment includes five, steam winches by Messrs. 
Clarke, Chapman, and Parsons, of -Newcastle ; steam 
engine for windlasses by Messrs. Harfield and Co., 
London ; and steam steering pose by Messre. Davis and 
Co., London. She has a double bottom, which is capable 
of carrying 360 tons of water ballast. 


Also with the same tide Messrs. Alexander Stephen 
and Sons, Linthouse, Govan, launched the Warora, a 
steel screw steamer of about 4000 tons gross, built to the 
order of the British India Steam Navigation Company, 
and under special survey to Lloyd’s 100 Al spar deck 
class. She measures 350ft. by 47 ft. by 28 ft. 3in., 
and has three complete decks throughout, two of 
which are of steel. Her weeeres* carrying capa- 
city is about 5000 tons. Provision has been made for 
carrying about 850 tons of water ballast in double 
bottoms. The engines of the Warora, which are of the 
triple-expansion type, have cylinders of 25 in., 41 in., and 
67 in. in diameter, respectively, with piston stroke of 
48 in. Steam of 160 lb, working pressure will be monies 
by two large double-ended boilers. The vessel will be 
fitted with a very complete electric light installation by 
Messrs. Andrews and Co., Glasgow. 


At Port-Glasgow, on August 19, Messrs. Russell and 
Co. launched a four-masted sailing ship named the 
Renée Rickmers, a vessel of 2080 tons net register, and 
measuring 283 ft. 6 in. by 45 ft. Gin. by 24 ft.6in. She 
has been built to class 100 A 1 at Lloyd’s, and has been 
purchased by a German firm. 


The Royal Mail steamer Mexican, built by Mr. James 
Laing, Deptford Yard, Sunderland, and engined by Mr. 
George Clark, Southwick Engine Works, Sunderland, for 
the Union Steamshi 
mail service, has had her engines converted from the com- 
pound to the tri-compound system by Messrs. T. Richard- 
son and Sons, of Hartlepool, and has been supplied with 
new boilers working at a pressure of 160 1b. per square 
inch. The diameters of the new cylinders are 36 in., 
58 in., and 94 in. respectively, the length of stroke 54 in. 
The Mexican went out for her trial trip at Stokes Bay on 
Friday, August 19. She attained a mean speed of 15 knots 
per hour, and indicated 4549 horse-power, her engines work- 
ing at 72 revolutions per minute, with a steam pressure of 
160 Ib. to the square inch. This shows an increase in 
speed of 1.16 knots per hour, and an additional 1179 in- 
dicated horse-power, as compared with the Mexican’s 
trial trip with the compound engines, 


On Saturday, August 20th, there was launched from 
the yard of her builders, Messrs. Raylton, Dixon, and 
Co., a vessel named the Gulf of Trinidad, sister ship to 
the Gulf of Aden, recently built for the Greenock Steam- 
ship Company, Limited, for their Australian line. She 
is built on three-deck rule to the highest class of Lloyd’s 
of the following dimensions : Length, 312 ft. 6 in. by 40 ft. 
by 25 ft. 44 in., and will carry 3500 tons deadweight ; 
has water ast in chambers, lon op, bridge, an 
forecastle extending almost the whole length, and every 
convenience of the most modern style for a first-class 
merchant steamer. In addition she is fitted with hand- 
some saloon and cabins for 30 first-class passengers. She 
will have engines of 300 horse-power by Messrs, Blair 
and Co., Limited, of Stockton. 

On Monday, August 22, Messrs. Scott and Co., 
Greenock, launched a splendid steel steam yacht named 
the Santanna, which has been built to the order of M. 
Louis Prat, of Marseilles. A vessel of 510 tons yacht 
measurement, she measures 190 ft. by 24 ft. by 15 ft. 6in. 
She has been built to the highest class of Bureau Veritas, 
and will be fitted by the builders with engines on the 
triple-expansion principle. 


Messrs. William Denny and Brothers, on the same day, 
launched the Jelunga, a splendid steel screw steamer of 
5200 tons gross, and measuring 410 ft. by 48 ft. by 
32 ft. She will have accommodation for first, second, and 
third-class passengers, and will be fitted by Messrs. Denny 
and Co, with powerful quadruple-expansion engines, and 
with hydraulic derricks by Messrs. Brown Brothers, 
Edinburgh, placed on the masts. 

On Monday, August 22, at Dundee. Messrs. W. b. 
Thompson and Co, (Limited) launched a square-rigged 
three-masted ship named King Arthur. She has been 
built to the order of Messrs. J. A. Walker and Co., 
Glasgow, and to the highest class at Lloyd’s, and mea- 
sures 258 ft, 8in. by 38 ft. 2in. by 23 ft. 3 in. ; she is 
a vessel of 1650 tons register. 


On Monday Messrs. John Jones and Sons launched 
from their shipbuilding yard, Brunswick Dock, Liver- 
, @ steel screw steamer 300ft. by 28 ft. by 30 ft., built 
to the highest class at Lloyd’s, under special survey. She 
will carry 3600 tons deadweight and a very large measure- 
ment cargo. She will be titted by the builders with 
triple-expansion engines working at 160 lb. pressure, which 
have been designed to economise fuel to the fullest extent. 
Compared with iron steamers and ordinary compound 
engines there can be no doubt of the superiority of vessels 
of this class, The steamer was built for Mr. Joseph 
Hoult, of Liverpool, and was gracefully christened as she 
left the ways by Miss Hoult. 


Company’s Cape of Good Hope |}, 





On Monday, the 22nd inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, the iron screw steamer Galatea, built to the 
order of Messrs, Leach and Co., of London. The leading 
dimensions of the vessel, are : Length, 180 ft. ; breadth, 
27 ft,; depth of hold, 13ft. The steamer is specially de- 
signed for the general cargo trade between London and 
Ghent, and is fitted with steam steering gear by Messrs. 
Donkin and Nichol, and three powerful steam winches by 
Messrs, Clarke, Chapman, and Co., of Gateshead. The 
saloon, together with the captain and officers’ accommo- 
dation, is placed amidships ; the crew are berthed in top- 
gallant forecastle. The main engines are on the three- 
crank tri-compound principle, by the North-Eastern 
Marine Engineering Company, Limited, having cylinders 
16 in., 26 in., and 43 in. in diameter by 30 in. stroke, work- 
ing pressure 150 lb, per square inch. 


A steel screw steamer named the Gairloch, a vessel of 
2100 tons gross and 3250 tons carrying capacity, waa 
launched on oe August 23, by Messrs. Alexander 
Stephen and Sons, Linthouse, Govan. She has been 
built to the order of Messrs. James Gardiner and Co., 
Glasgow, and is intended for the genera] carrying 
trade; she will be propelled by a set of triple-expansion 
engines, also constructed by the builders, and steam 
will be rn ee at a working pressure of 160 1b. per 
square inch. She is — fitted with the necessary 
gear and appliances of the most improved descrip- 
tion. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market opened 
strong last Thursday, and prices went up 14d. per ton 
over the previous day’s highest quotation, but a weakness 
set in, and the early gain was lost, the close being 4d. per 
ton under that of the preceding day. The top price reached 
for the Scotch warrant iron was 42s. 84d. per ton cash, and 
usiness was done in theafternoon at 42s. 7d. cash. There 
was no change in the price of Cleveland iron, but hema- 
tite iron at the close was 14d. per tondearer. The settle- 
ment prices at the close were : Scotch warrants, 42s. 7d. 
r ton; Cleveland, 34s. 44d.; hematite iron, 44s. 3d. 
riday’s market was quiet and steady, the fluctuations in 
the price of Scotch iron being very trifling. No business 
was done either forenoon or afternoon in Cleveland or 
hematite iron, and the settlement prices at the close were 
the same as on Thursday, with the exception that hema- 
tite warrants were 14d. per ton lower in price. The 
market was strong on Monday, owing to the shipments 
for last week being reported unusually large. There was 
a _— demand for warrants by ‘‘ bears” who had over- 
sold, and the price of Scotch iron advanced lid. per ton. 
Up to 42s, 74d. cash was paid in the forenoon, and 1d. per 
ton higher was reached in the afternoon. Both Cleveland 
and hematite warrants were alsoadvanced in price. At the 
close the settlement prices were—Scotch warrants, 42s, 74d. 
od ton; Cleveland, 34s. 44d.; hematite iron, 44s. 44d. 
he market was steady yesterday forenoon, and a fair 
business was done. It was reported on ’Change that 
several inquiries for a large quantity of Scotch pig iron 
for Italy had been received, but that the prices in the 
mean time prevented them from passing through. It was 
considered highly probable, however, that they will 
eventually result in business. The price of Scotch iron 
closed 24 per ton up; Cleveland iron was steady, and 
hematite warrants were ld. per ton dearer at the close. 
The market was somewhat weaker this morning, notwith- 
standing that yesterday was the first occasion, for a long 
time, on which no iron was ordered into Messrs. Connal 
and Co,’s stores. Scotch iron opened at 42s, 104d. cash, 
declining to 42s. 9d. perton, which was also the closing 
rate for buyers in the afternoon. Business was done in 
Cleveland at 34s. 5d. cash, and in hematite at 44s, 5d., 
but in the afternoon the quotations were easier in both 
cases. A fair amount of business has been done in 
warrants during the past week, and the quotations for 
shipping brands of makers’ iron continue steady. While 
it cannot be said that the market has been characterised 
by any feature of very special interest, it may be stated 
that the prospects of the iron trade generally looked more 
hopeful; for the present, however, both buyers and 
sellers seemed to be inclined to await the outcome 
of the next few weeks. In respect of the local trade 
that it may be stated that a few more orders are 
being received, but prices so far have not very materially 
advanced. There are still 84 blast furnaces in actual 
operation in Scotland, as compared with 82 at this time 
last year. Last week’s shipments of pig iron for all 
Scotch ports amounted to 14,447 tons, against 7000 tons 
in the preceding week, and 6528 tons in the corresponding 
week of last year, They included 1720 tons to America, 
730 tons to Canada, 130 tons to India, 635 tons to Aus- 
tralia, &c., 424 tons to France, 4975 tons to Italy, 530 
tons to Russia, 295 tons to Holland, smaller quantities to 
other countries, and 2916 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 914,471 tons yesterday afternoon, as com- 
with 913,305 tons yesterday week, thus showing an 

increase for the week of 1166 tons. i 


_ The Malleable Iron Trade.—This branch of trade con- 
tinues steady, and at the moment things have a some- 
what healthier appearance. Although the home trade 
has not developed the same activity that makers looked 
forward to, yet prices during the past week have been 
firm at the old quotations, and in some instances an ad- 
vance of 1s, 3d. per ton has been paid ; indeed, several of 
the manufacturers report an advance of 2s. 6d. per ton 
on former quotations. The Indian demand for unbranded 
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iron continues to be very brisk. Several of the malleable 
iron works in the Coatbridge district are unusually active 
just now on orders for export. : 


Shipment of Machinery from Greenock.—Messrs. Morton 
and Williamson, consulting engineers, Glasgow, have to- 
day shipped for Montreal by the Allan Line steamer 
Siberian, a pair of jet-condensing paddle engines of 2700 
horse-power indicated, This machinery has been con- 
structed by Messrs: Rankin and Blackmore, engineers, 
Greenock, to the order of Messrs. Morton and Williamson, 
for a vessel which has been built in Canada for summer 
traffic on Lake Ontario. 


Steel Water Pipes on the Tay Bridge. —A line of steel 
water pipes, which has been laid along the Tay Bridge for 
the conveyance of water from Dundee to Newport, in Fife, 
has been subjected to several tests during the past week 
or two, and the results have been of the most satisfactory 
character. Though placed under the greatest possible 
pressure, the pipes have withstood the tests. It may be 
stated that the tests were carried out while trains were 
passing along the bridge, but the vibration seemed to have 
no effect on the pipes. 


Additional Water Supply for Dundee. — Mr, Thomas 
Hawksley, who has recently been consulted regarding a 
proposal to lay an additional line of piping for the purpose 
of supplementing the water supply to Dundee, has given 
his approval to the laying of a pipe from the Loch of Lint- 
rathen to Pitnappie, the cost of which is estimated at 
about 65,0002. . He also approves of the P awseeg el 
crease the storage capacity of the loch, but does not, in his 
report, indicate what the probable cost of this work would 
be. 


The Engineering Trades at Kirkcaldy.—With one or two 
exceptions, all the engineering works at Kirkcaldy are 
very quiet. Within a comparatively short period two 
large foundries have been put up to sale by public auction. 
One of them was brought to the hammer only the other 
day, but withont bringing forward a purchaser. 


Manufacture of Pintsch’s Gas at Perth.—The Caledonian 
Railway Company have now adopted Pintsch’s patent 
lighting system on a very considerable scale in their 
passenger carriages. They have had for three or four 
years a gas works at Bridge-street Station, Glasgow, to 
supply gas for the trains running over a large portion of 
their system, and quite recently they have'had a similar 
works erected near the Perth Station, to provide gas for 
the trains gee on the northern section of the Cale- 
donian system. The appliswees at this new works are on 
an extensive and complete scale for manufacturing, puri- 
fying, storing, and compressing gas of very high illuminat- 
ing power. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

H. Briggs, Son, and Co., Limited.—The annual meet- 
ing of shareholders of the above a St was held 
on Saturday at Whitwood, when Mr. Richard pre- 
sided, and.moved the ard tea of the. report, which re- 
commended the payment of a dividend of 4 per cent. He 
said the shares of the company were increasing in market- 
able value. Mr. A. C. Briggs, the managing director, 
said that the profit had been made vdecause of a strike in 
Northumberland, by the reduction in expenses and the 
increased revenue from property, shares, &c. During the 
year, 10,0007. was struck off for depreciation in conse- 
quence of Normanton pit becoming exhausted. The vicar 
of Normanton, the rector of Methley, and the Ecclesias- 
tical Commissioners, he wished to be known; had remitted 
rents, but other and greater landlords’ had not done so, 
Debentures were being paid off as they became due.° He 
denied that the firm were unduly reducing prices. Their 
average reduction for the year was a halfpenny per ton, 
whilst others around stated that their reduction for the 
year was twopence per ton. 


New Colliery at Dronfield.—Negotiations for trans- 
ferring the whole of the Silkstone bed, now lying at the 
west end of Dronfield, are in active progress, and may 
shortly result in the opening of a colliery on an extensive 
scale, 


Hull and Barnsley Ratlway.—The half-yearly meeting 
of this railway epee, was held at Hull on Friday, 
Colonel Smith, the chairman of the directorate, presiding. 
In moving the adoption of the repért, he stated that 


during the past half-year the gross revenue from all 
sources had been 100, as compared with 66,935/. in 
the corresponding half of last year, being an increase of 


33,303/., or close upon 50 per cent. The working expenses 
of the railway and dock had been 68,959/., being 68? per 
cent. on the gross revenue, against 59,737/. in the corre- 
sponding half-year, which was 89 per cent. on the gross 
revenue, The most important increase of all was in the 
general merchandise. There was a large increase of 
nearly 13,000/. in the merchandise carried, and the goods 
and coal traffic had somewhat more than doubled over 
the corresponding half-year. The mineral traffic showed 
an increase of 11,964/., and the dock receipts were in 
excess 50877. He said that within the last few days the 
North-Eastern had given notice that all the South York- 
shire collieries connected with Hull, and from which that 
company carried, would be allowed a rebate of 3d." per 
ton. Though the Board regretted to do it, and though 
they did not want to throw money away, still they felt 
that with the coal traffic they were getting and the im- 
portant position they were now assuming, it was no use 
fighting with one hand tied behind their backs. They 
had therefore conceded 3d, cad ton tothe South Yorkshire 
collieries, The report was then adopted. 3 





Heavy Trades of the District.—There is a slight all- 
round improvement to note in the leading iron, steei, 
and heavy trades of the district. There is no great pres- 
sure of work, but trade is steady, and advices which are 
coming in show that the home market is moving. All the 
iron and steel mills are running full time and prices for 
best classes of steel are exceedingly firm. Australian and 
East Indian houses are buying largely both in steel and 
manufactured goods, principally used for agricultural 
purposes. Many of the engineering houses still complain 
of paucity of work, but one or two of them who are en- 
goged on specialities find their men full employment. 

aking trade all round it certainly wears a healthier 
aspect, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attend- 
ance on Change at Middlesbrough was not so ] , many 
of the usual frequenters being absent on their holidays. 
There was, however, a steady market and the tone was 
firmer. No, 3 Cleveland pig iron was quoted 84s. 6d. per ton 
fur prompt delivery, but makers refused to do business 
at less than 35s. On all sides there are indications of 
arather better trade. The limited liability companies, 
many of which have felt the keen competition and Jow 
prices so long, are now making a profit and some of them 
are able to pay fair dividends. Shipments of iron and 
steel at Middlesbrough continue » and stocks are not 


increasing. There is a capital demand for hematite pig 
iron, and prices are stiffening. The Americans are large 


buyers. There is every reason to look for further im- 
provement in trade on the other side of the Atlantic, and 
this will cause greater activity in England. In the 
manufactured iron trade there is no change and prices 
are unaltered. 

Engineering. and Shipbuilding.—Both these important 
industries continue ety well employed and have fair 
prospects. 

Palmer’s Shipbuilding and Iron Company.—The directors 
of this famous shipbuilding company, whose works are at 
Jarrow, have decided to declare 4 dividend at the rate of 
: per cent. per annum for the financial year ended June 30 

ast. 


The Tyne Pontoon and Dry Dock Company.—The report 
of the directors in this company has been issued and re- 
commends a dividend at the rate of 5 per cent. per annum, 
after carrying forward a substantial balance. 


~ The Consett Iron Company.—A few days ago the annual 
meeting of this a was held at Newcastle, the chair- 
man, Mr. David Dale, presiding. Out of the 95,7520. 
profit for the year an in dividend was proposed 
and 20,0002. was added to the reserve fund to meet the 
special expenditure on steel works. It is believed that 
when these extensions are completed the Consett Iron 


Company’s steel plate plant will be the most perfect in the- 


country. 


~ Bolckow, Vaughan, and Co., Limited.—Yesterday the 
directors of Messrs. Bolckow, Vaughan, and Co., Limited, 
iron and steelmakers, colliery owners, and salt producers, 
Middlesbrough, issued a circular to their shareholders 
stating that they had decided. to.carry the balance of 
profit for the past half-year forward to the end of the 
financial year, They are glad to be able to report that 
the prospects of the company are better than they were at 
this time last year. 


The Coal and Coke Trades.—All departments of the fuel 
trade are steady and prices are unaltered. 





NOTES FROM THE SOUTH-WEST. 

Wagon Companies in the West.—The Gloucester Wagon 
Company (Limited) is unable to give its ordinary share- 
holders any dividend for the last six months of its financial 
year 1886-7, although a dividend of 14 per cent. was paid 
for the first six months of that period. The directors, 
placing considerable reliance upon a recent concentration 
of the company’s works, promise better results for 1887-8. 
The dividend of the Western Wagon and Property Com- 
pany (Limited) for 1886-7 is at the rate of 5 per cent, per 
annum, but nothing is carried to the reserve fund ; on 
the contrary, 250/. is deducted from it. This latter com- 
pany has been. more ‘successful since it added “house 
agency to its original business. fi 

’ Newport.—Iron has been slightly firmer, the drought 
having had the effect of closing several large works. 
Steel has also been rather firmer from the same cause. 
There has been a pretty good inquiry for steel rails at 
from 41. to 41. 5s. per ton. 

Barry Dock and Faegsey ret oe half-yearly meeting 
of this company was held on Friday at Cardiff. The 
directors’ report and statement of accounts for the half- 
year ending June 30 showed that the total share capital 

up was 571,618/.. 5s., while 175,000/. had n 

by loans; 219,350/. 3s, 6d. had been expended 
during the half-year, bringing up the total expenditure 
to 710,1241, 13s, 7d.; egy | a ce of 57,9687, 188, 3d. 
It .was estimated that during the current half-year 
150,000. would be spent on the railways, and 140,000. on 
the dock. . The capital powers and assets available to 


meet further expenditure amounted to 861,840/. 13s, 3d. 
The contract for the construction and erection of the 
dock gates had been-let to the Thames Iron Works and 
Shipbuilding Company, tenders for the construction and 
the erection; of tips,: boilers, engines, hydraulic gate, 
and other machinery were being adjudicated upon. The 
whole of the ‘capital of the company had been allotted. 





The directors’ report was adopted. The engineer sub- 
mitted a report to the effect that of contract No. 1 about 
1,600,000 cubic yards of earthwork remained to be re- 
moved from the site of the dock, and the contractor was 
excavating about 160,000 cubic yards a month. The 
masonry was proceeding at the rate of 11,000 cubic yards 
a month, and about 90,000 remained to be built. About 
1000 —_ of the Wenvoe Tunnel—about one mile in 
length—had been completed, and progress was being made 
at the rate of 150 yards per month. About 1000 yards 
of the 1327 yards in the Pontypridd tunnel had been 
driven, and the entire work connected with it would be 
completed beforetheend of the present year. At the request 
of the chairman, Mr. Barry made a verbal explanation 
in respect of the progress of the undertaking. The state- 
ment that 1,600,000 cubic yard’ remained to be excavated 
» he said, to the condition of things obtainin 
when the report was drawn up a month since, po 
allowance to be made for the excavations executed 
since. This estimate included the railway cuttings, one 
of which was a considerable distance from the dock. The 
actual amount of excavation and removal remaining to be 
completed in the dock was 900,000 cubic yards. He 
anticipated that thecontractor would experience no diffi- 
culty in completing his contract within the time pre- 
seribed, viz., September 1, 1888, 


Western Railway Extension.—The work of constructing 
the Plymouth, Devonport, and South-Western Junction 

ilway has now been in progress for six months, and 
a substantial advance has been made at several points 
between Lidford and Tavistock, and also between 
Tavistock and Devonport. There is one portion of the 
authorised line, however, for which a contract has not 
yet been taken. This is an intended junction of the new 
ine near Beeralston with the East Cornwall Minerals 
Railway, formerly known as the Tamar and Kitt Hill 
and Callington Railway. It will only need the con- 
struction of some two miles of line to bring the existing 
mineral railway into connection with the main line of the 
London and South-Western Railway. The Tamar will 
be crossed at a point near Harewood House at a high 
level, and then the existing railway will be remade and 
utilised to within one mile of Callington. 


Cardif{—Last week’s coal shipments showed a reduc- 
tion of about 17,000 tons, as compared with the corre- 
sponding shipments in the preceding seven days. Prices 
have, however, experienced no change, the best qualities 
still making 9s. to 9s. 6d. per ton. Small steam coal has 
ae i ul at 4s, 3d. per ton. The house coal trade is 
still dull, 


Rhymey Railway.—The half-yearly meeting of this com- 
pany was held at Cardiff on Saturday. The chairman 
(Mr. J. Boyle) said a paragraph in the report alluded to 
the Pontypridd, Caerphilly, and Newport Railway, and 
to sidings that were about to be laid down at Pontypridd 
for the interchange of traffic. The actual extent of these 
sidings had not yet been fixed, a proposed arbitration not 
—— been taken in hand. It would, however, be car- 
ried through after the long vacation, and no time would 
be lost in advancing the work, which could not but be to 
company’s interests, 


Pontardawe.—A new pit of the Primrose Coal Company 
has passed through the main colliery, or Primrose vein, as 
also another vein of binding coal about 3 ft. thick. The 
sinking is to be continued to the Brithdir vein and the 
Graigola vein, 


Cardiff and Galveston. — The steamship Badsworth, 
Captain Fargher, a fine vessel of 3000 tons burthen, has 
been loading in Penarth Dock for Galveston, Texas. 


Portishead District Water Company.—The half-yearly 
meeting of this company was held at Bristol on Saturday. 
The directors observed in their report: ‘* The income 
from the domestic services continues to keep up, but the 
total rental is slightly below that for the corresponding 
period of last year, in consequence of a less quantity of 
water having been used at the docks, and of the Great 
Western Railway Company having discontinued the 
steamboat service to Ilfracombe. The directors congra- 
tulate the shareholders on the excellent supply of water 
they have now obtained, and which, throughout the 

mt exceptionally dry weather, has enabled them to 
éep up a constant and full supply to their customers. 
The balance in hand on revenue account will be carried 
forward towards a dividend on the preference stock for 
thé current year.” 

The Electric Light at Weston-super-Mare.—Weston- 
super-Mare was illuminated by the electric light on 
Saturday. The light has been introduced into the town 
experimentally for one month. The whole of the plant 
has been supplied by the Taunton Electric Lighting 
Company, and has been fixed under the superintendence 
of Mr. G. S, Hooker, the company’s electrician. The 
cost of the month’s lighting is estimated at 150/. 


The ** Cyclops.”—The Lords of the Admiralty have 
ordered that the Cyclops, 4, turret ship, shall be brought 
round to Devonport in order to be fitted with a super- 
structure similar to those fitted to the Gorgon and Hecate 
turret ships. 


Steamers in the Bristol Channel.—A fast passenger 
steamer for the Bristol Channel has been contracted for 
with well-known Clyde builders, for a newly formed 
Bristol Company. 

Water at Cardif.—In consequence of a recent curtail- 
ment of the water supply of Cardiff by the Cardiff Town 
Council, Messrs. T. Elliott (Limited), of the Bute Mineral 
Water Works, endeavoured to provide themselves from 
an independent source. With this object, an Abyssinian 
tube well was sunk on their premises, and after two hours 
an abundant yield of pure soft water was obtained. 
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ENGINEERS IN AUSTRALIA. 

WE have had occasion several times of late years 
to call attention to the injustice to which those 
holding responsible positions in the technical de- 

ents of the Government railways in our 
Australian ‘colonies are exposed, owing to the 
corrupt influences and partisan spirit which too 
frequently, and as the result of the political forces 
at work, mark their administration. Another in- 








stance of the kind, in connection with the railway 
department of New South Wales, has, we to 
say, just come to lightin the columns of the Sydney 
press. And as in this case the question of respon- 
sibility for the death of several persons is involved, 
it is one which demands more than ordinary notice. 

An accident occurred on Jubilee day on the 
Hawkesbury Railway, at Peate’s Ferry, near 
Sydney, by the running away of an excursion train 
ona steep incline, by which the engine driver and 
several passengers were killed, and a large number 
of other persons were more or less seriously in- 
jured. As the accident arose from the evident 
misuse of the brake apparatus with which the train 
was provided, we shall have occasion to refer again 


to the subject when the whole of the evidence taken | Board 


at the coroner’s inquest is before us. In the mean 
time, we purpose to confine our remarks to the one 
feature of the case for which there is already ample 
evidence to hand, 

Public feeling being naturally aroused by so 
serious an accident, and the administration of the 
railways. called in question, the railway authorities, 
in deference to public opinion, forthwith appointed 
a ‘* Board of Inquiry” to examine into and report 
to the Government on the case. In the selection of 
members of the Board two courses were open to the 
authorities—one being to nominate persons wholly 
disconnected with the executive of the railways ; 
the other to appoint a representative of each of the 
three executive departments — consisting of the 
locomotive, the permanent way, and the traffic 
branches.. We are not here concerned to give an 
opinion as to which of these two courses should 
have been followed. It is sufficient for our purpose 
to say that the authorities adopted, ostensibly at-all 
events, the second alternative. Having done so, 
they ought, in common fairness to all parties 
concerned, and for their own credit’s sake, to 
have been careful to see that all the execu- 
tive departments were fully and fairly repre- 
sented on the Board. In place of this being the 
case, no representative of the locomotive branch 
was placed on it, while the traffic branch was 
doubly represented in the person of the ‘traffic 
manager on. the one hand, and on the’ other by 
the Secretary for Railways, who was,- we believe, 
traffic manager prior to his appointment to his 
present position. Showing with what formality, 
apparently, the grossest injustice may be done to 
individuals in the public service. of even a leading 
British colony, it may be mentioned that the ap- 
pointment and constitution of the Board was an- 
nounced to Parliament at its meeting the day follow- 
ing the accident by the Prime Minister himself. He 
stated that, as head of the Government, he had 
personally had an interview with the Commissioner 
for Railways, and had desired him to embody in a 
memorandum the latest particulars respecting the 
matter for submission to the House. In reference 
to the appointment of the Board the memorandum 
stated: ‘‘A Board of officers, consisting of the 


284| Secretary for Railways; the assistant engineer (of 


the permanent way), the superintendent of tram- 
way rolling-stock, and the traflic manager, have 
been appointed to inquire into the cause of the 
disaster, with directions to make their report as 
early as possible consistent with a thorough and 
searching investigation. The Board commenced 


236 | their proceedings this morning by a visit to the 


scene of the accident.” This sentence, it should be 
remarked, was preceded in the memorandum by a 
most important statement in its bearing on the case 


we are dealing with, it being as follows: ‘‘It is 


impossible to say at the present time what the 
primary cause of the accident was.” 

The competency of a Board so constituted to 
report impartially on the subject was, as might 
have been expected, called in question by the public 
and found expression both inside and outside the 
walls of Parliament. In reply to the criticisms 
offered in the Legislative Assembly, the Minister 
for Public Works defended the selection of the 
Board, on the ground ‘‘ that none of the officials 
of the Board had anything to do with departments 
connected with the accident,” thereby, by implica- 
tion at all events, throwing the blame wholly on 
the locomotive department, and ostensibly justify- 
ing the exclusion from the Board of the locomotive 
engineer, notwithstanding the admission in the 
memorandum of the Commissioner, that it was 
‘* impossible to say at that time what the primary 
cause of the accident was.” Strange as it may 
appear, although illustrating how completely even 
the most fair-minded and best intentioned persons 





may be misled by their advisers, the Prime 
Minister also defended the composition of the 
Board, but on somewhat different grounds. He 
said: ‘*The honourable member thought they 
would have a more satisfactory inquiry if the Board 
was composed of gentlemen not connected with the 
Government service ; but he ventured to say that 
any railway company in the world who had a 
similar inquiry to make would appoint officials 
occupying similar positions to those who had been 
mpptixted. How could gentlemen with no know- 
ledge whatever of the working of the railways, as- 
certain the causes which led to the disaster, and 
he could conceive of no better men for such an 
inquiry than the four gentlemen who composed the 
He could understand that if after- 
wards there was reason to believe that justice 
had not been done, then there might be a 
Board appointed composed of persons not connected 
with the Government service, who would investi- 
gate the question whether a miscarriage of justice 
had taken place; but for the purpose of ascertain- 
ing the technical error which had arisen in the 
working of this train, no persons could do so well 
as the officers familiar with the working of the 
railways. Were they to suppose that officials. occu- 
pying such positions as the traffic manager, secre- 
tary for railways, and assistant-engineer for existing 
lines, were so utterly unworthy as not to be capable 
of an honest inquiry into such a serious matter as 
this? He did not believe that the public servants 
of the colony were men of that stamp, and he had 
no doubt whatever that they would carry out their 
investigations with strict disregard of the conse- 
quences to any person in the community.” Here, 
however, the speaker omitted to explain why, with 
such conscientious officials as heads of departments, 
the railway authorities had excluded the locomotive 
engineer from the Board—an exclusion the more 
remarkable as he, from his official position, was, one 
would judge, specially fitted for ‘‘ ascertaining the 
technical error which had arisen in the working of 
the train.” The minister at the same time closed his 
remarks by merely adding: ‘‘ He had risen chiefly 
with the object of pointing out that it was abso- 
lutely necessary that the members of the Board 
should have a practical and theoretical knowledge 
of the working of the railways in order to ac- 
complish the object for which the Board was 
appointed.” 

Now, while we are quite prepared to assent to 
the opinion expressed by the minister that any 
railway company who had a similar inquiry to make 
would in the first instance, at all events, require an 
investigation into the matter by the chief officers 
of the executive departments concerned, we venture 
to say that no railway company conducted by com- 
petent men of business would show their locomotive 
engineer the slight—to say nothing of the palpable 
injustice—of excluding him from joint action with 
his fellow officers, and this the more so if there was 
the slightest ground for assuming that the depart- 
ment over which he presided was at fault in the 
matter. We cannot but think that when Sir 
Henry Parkes gave expression to his approval of 
the Board, he must have been either unaware that 
the locomotive department was unrepresented, or 
have been led by those about him to believe what 
the prior statement of the Minister for Public 
Works in the House implied, namely, that the 
locomotive department was wholly to blame for the 
accident. 

That the opinion we have expressed in condem- 
nation of the Board was shared by the public, is 
evident from the following remarks made by a 
speaker at a public meeting held in the Randwick 
Town Hall, Sydney, a few days after the appoint- 
ment of the Board, as reported in the Sydney 
Morning Herald. He said: ‘‘There had been 
human carelessness, else this great disaster never 
would have occurred, and the cause of it rested 
with those who had control of the railways. Our 
railways had not been what they should be. There 
had been too much political influence and too little 
regard for the people. They had had an exhibition 
of that within the last few weeks. A commission 
was appointed to try certain kinds of locomotives, 
and they reported between the two. But the re- 

rt did not suit the Minister for Works, and then 
he said he must have a new trial because one of 
the judges had a personal preference. Then, again, 
concerning the appointment of the Board of Inquiry. 
It was simply a Board of officials. It was not 
unreasonable that they would try and cover up the 
cause of this disaster, for they. had: indirectly 








230 


ENGINEERING. 


[Auc. 26, 1887. 








self interests to consider. No man who had self to 
consider could be expected to come to an impartial 
finding. It was supposed that the traffic depart- 
ment had control of all trains despatched, and the 
very head of that department had been placed on 
the Board. It was supposed that the Secretary for 
Railways, coming in contact as he did with all the 
officials, hadsympathy with them. It was supposed 
that a man who had had along and severe battle 
with the locomotive engineers—and that of such a 
nature that it caused a transfer from the locomotive 
department to the tramway—would have - little 
sympathy with the locomotive department; and 
this man was expected to find an impartial verdict, 
If the decision of the Board were given, it certainly 
could. not have much weight. Yet they were 
responsible under Providence for the care they took 
of human life, and responsible if the whole truth 
were not brought out, that they might be able to 
guard against future accidents.” 

No words of ours could, we think, better describe 
the improper constitution and. character of the 
Board to which the advisers of the New South 
Wales Government thought fit to refer so important 
a question as that involving, not alone the. official 
credit, and pomapebene, it might. be, of their loco- 
motive engineer and those under him, but also the 
lives and safety of the travelling public. But even 
the foregoing does not bring into full prominence 
the partisan spirit shown in the selection of the 
Board. The evidence taken before the coroner had 
scarcely opened, when it was made abundantly 
clear by the cross-examination of the traffic officials, 
that to their neglect of obvious and simple pre- 
cautions in the making up of the train in the course 
of its journey, and by their disregard of well-known 
traftic regulations, the acccident was primarily if 
not wholly due. And yet, as the speaker we have 
just quoted remarked, “‘ the very head of that de- 
partment had been placed upon the Board,” while 
the head of the locomotive branch had been ex- 
cluded. We care nothing, so far'as the point we 
are at present dealing with is concerned,’ what the 
finding of the Board may prove to be. Possibly 
the fact of there having been a concurrent inquiry 
before a public tribunal, may be found to have 
had a wholesome influence on the finding of the 
Board, should it ever reach the light. As pointing 
in that direction, it is announced in the public 
press just to hand from the colony, that although 
the report from the Board had been formulated and 
presented to the Commissioner for Railways some 
days prior to the departure of the mail, ‘‘ the pur- 
port of it had not been made public, and as its 
particulars were stb judice, it had been deemed to 
be unfair to give publication to them pending the 
delivery of a verdict by the, coroner’s jury, which 
might be looked for shortly.” We are glad to 
observe in the latter part of the paragraph evidence 
of such a new-born sense of justice on the part of 
the railway authorities, even though at the eleventh 
hour, as led to the decision to withhold the publica- 
tion of the Board’s report until after the verdict of 
the jury was made known. 

But, as we have said, it is immaterial what the 
finding of the Board, or even of the jury, may have 
been. Whether the locomotive department be, or 
be not, proved blameable in the matter, the in- 
justice done the locomotive engineer, and, as a con- 
sequence, those in the department under him, by the 
~ ere authorities in excluding him or his deputy 
from the Board, and by the insinuation made in Par- 
liament, to which we have referred, that the locomo- 
tive department was alone ‘‘connected with the acci- 
dent,” remains the same. And this, too, in the case 
of a tried servant of the Government, who has, we 
believe, held office in the railway department for 
over thirty years. Could political intrigue, partisan 
spirit and ingratitude for long and faithful services 
have found fuller exemplification at the hands of a 
responsible Government in any querter of the 
globe ? 





LIQUID FUEL FOR LOCOMOTIVES. 

On two oocasions* we have laid before our readers 
a detailed account of the apparatus used for burning 
setroleum refuse in the locomotives on the Grazi- 


saritsin Railway of South-West Russia, The 
system was invented by Mr. Thomas Urquhart, a 
native of Glasgow, who in 1868 went to Russia for 
a Scotch firm engaged in railway construction, and 
who eventually settled there as locomotive superin- 





* See vol. xxxv., pages 578 and 600, and vol. xii. 
pages 563 and 609, : : 





tendent of the line in question, where he acquired 
such a high reputation that he was dcntphed: from 
the decree issued a few years ago requiring all 
foreigners employed on the railways to resign their 
positions or become Russian subjects. He has 
worked most assiduously and enthusiastically at the 
problem of utilising liquid fuel for many years, and 
as a result has devised apparatus which is as remark- 
able for its simplicity as it is for its superiority over 
all previous means attempted for the same purpose. 
And not only has Mr. Urquhart succeeded in find- 
ing a way to insure perfect combustion of large 
quantities of petroleum in a boiler furnace, but he 

also gained a financial triumph, and has greatly 
lessened the fuel bill on his line, with scarcely any 
outlay of capital, and without making any alteration 
in his boilers which would prevent them returning 
to the use of coal or wood fuel if the price of the 
oil should rise. We have already given full par- 
ticulars of the expenditure of liquid fuel in the 
engines of the Grazi-Tsaritzin Railway up to the date 
of our last article, and will not go further into that 
matter than to add the last figures to hand. Com- 
paring the fuel burnt on the eight-wheeled coupled 
locomotives in 1886, with that in the same engines 
in 1882, it is found that 53 tons of petroleum refuse 
are equal to 100 tons of coal, taking into considera- 
tion all the service of the year without any deduc- 
tions whatever. 

The successful use of petroleum on locomotives 
in Russia naturally attracted attention in America, 
and in the summer of last year the Pennsylvanian 
Railroad Company instructed their chemist, Dr. 
C. B, Dudley, to investigate the subject in Europe. 
We had the pleasure of arranging a meeting between 
Dr. Dudley and Mr. Urquhart, with the result that 
the former spent several days on the Grazi- 
Tsaritzin Railway investigating every detail of the 
process of petroleum burning, and eventually left, 
taking with him parts of the apparatus employed 
for the purpose, and complete sets of drawings. On 
his return to America an engine on the. Pennsyl- 
vania Railroad was fitted with the necessary arrange- 
ments, and during the last few, weeks several 
notices of the results achieved have appeared in 
the papers. In relation to this engine, Dr. Dudley 
wrote to Mr. Urquhart as follows : 


a . 
Pennsylvania Railroad Company, 
otive Power Department, 
Altoona, Pa,, July 7, 1887. 
Subject: Burning Petroleum on omotives. 
Mr. Thomas Urquhart, Locomotive 
Superintendent, Grazi-Tsaritsin Railway, 
Borisoglebsk, Tomboff Government, Russia. 

Sir,—It gives me great pleasure to write you in rd 
to the success of your system of burning petroleum, which 
I had the pleasure of studying with you personally last 
fall, during my week’s stay in Borisoglebsk. I was more 
and more constantly impressed with the simplicity and 
efficiency of the system, with the ease and perfect control 
of the firing, with the general cleanliness and absolute 
freedom from smoke and cinders everywhere, and with 
the extraordinary economy in heat production which were 
possible on your road. 

Since my return to the United States I may say that 
the Pennsylvania Railroad has fitted up one locomotive 
with your system complete, and that this locomotive has 
in every way given satisfactory service; our people are de- 
lighted with the results obtained, and regard it as a great 
misfortune that the relative price of coal and oil in this 
country, and our rather limited supply will not warrant 
us in adopting your system for all our fuel consumption. 
I feel perfectly safe in saying that from the technical 
stand-point, that is so far as ability to burn oil success- 
fully as fuel is concerned, the problem is completely 
solved by your system. The on y questions remaining 
are whether the supply and the price of fuel oil will enable 
it to compete with coal, The data which your experi- 
ments furnished enable the necessary calculations to be 
made for every locality. I will only add that the wider 
my knowledge becomes of the subject, the more I am com- 
peiled to admire the ability, the skill, and the persistent 
energy which you have shown in working out this pro- 
blem, and I hope that you may succeed in obtaining a 
substantial reward for your labour. 

You are ome at liberty to make any use of this letter 
which you desire, 

Very truly yours 
Caries B. Duptkey, Chemist. 


It is difficult to conceive of any higher testimony 
to the efficiency and simplicity of Mr. Urquhart’s 
system than this. Those, however, who care to 
learn more particulars of the ease with which 
petroleum feeding is managed, and of the advantages 
it confers in the way of cleanliness, ease of manipu- 
lation, and absence of smoke will find a descriptive 
article in The Railroad Gazette (New York) for 
July 1. The experimental engine ran from Altoona 
to Pittsburg and back, taking with it the mail train 
and returning with the second section of the day 





express. On the return trip, with a heavy train, 
the engine made up 25 minutes on schedule time, 
and in no case did the steam pressure fall below 
110 lb. Most of the way it was just on the verge 
of lifting the safety valve at 125 1b.. When. the 
pressure did fall to 110 lb. it was after a long pull 
on the western slope of the mountain, when both 
injectors were put on to replenish the water supply. 
The amount of oil consumed during the trip east 
was 38973 lb., and during the trip west 36343 Ib. 





METAL EXHIBITS AT 
THE MANCHESTER EXHIBITION. 

THE magnificent steel forgings and ingots ex- 
hibited at the Manchester Exhibition by Sir 
Joseph Whitworth and Co., of Openshaw, Man- 
chester, excite the greatest admiration and in- 
terest of all connected with steel manufacture ; they 
are by far the finest and most massive examples 
of steel work in the Exhibition. The hollow forged 
steel propeller shaft is perhaps the most striking 
and interesting piece of work ; its length is 55 ft., 
diameter 18} in., with a 10 in. hole; the coupling 
flange at one end is 34 in. in diameter, its weight 
is about 20 tons. This, however, is not the heaviest 
of their exhibits although it is the longest and 
probably the most difficult to manufacture. The 
A tube for a 68-ton gun is the heaviest forging ex- 
hibited ; its length is 39 ft. 6 in., diameter 28 in., 
with a 14-in. hole, weighing about 26 tons. The 
complete set of hoops and tubes for the same gun 
are also shown, their total weight being 102 tons. 
All of the above are in the rough state just as they 
come from the forge, but they could not be much 
smoother or better finished if they had just come 
from a rolling mill. Formerly the greatest draw- 
back to using large forgings of either iron or steel has 
been their extreme liability to internal flaws on ac- 
count of the almost insuperable difficulty of tho- 
roughly working such great masses of metal inter- 
nally by theordinary meansof steam hammers, which 
give sharp sudden blows and produce a surface 
effect only without penetrating to the centre of the 
mass. The outcome of this rather crude treatment 
is that the material gets thoroughly worked or 
rather battered about on the outside, while the core 
remains in its originally raw condition. Hammered 
steel forgings made in this way have been known . 
to spontaneously crack in all directions within a few 
days of their being forged. . These difficulties, how- 
ever, have been successfully overcome by an im- 
proved method of forging which originated with 
this firm so that their productions now enjoy a 
world-wide fame for perfect soundness and homo- 
geneity. The method adopted to attain this object 
is briefly this. The Siemens-Martin steel ingots are 
compressed while in the fluid state by the well- 
known Whitworth process, some being cast hollow 
and some solid; the latter are bored out afterwards 
to a size rather bélow that required for the finished 
forging. The ingot having been reheated is passed 
on to the forge, where it is placed on a steel 
mandrel fitting. loosely into the hole. The ingot 
supported by the mandrel is now brought under the 
influence of a powerful hydraulic press and squeezed. 
The effect produced by this pressure is altogether 
different from that of ahammer. The heated ingot 
resists the blow of a hammer, butthe squeezing action 
of the pressinduces a flow of the metal and forces the 

articles into closer contact. The pressure being re- 
eased, the forging is shifted round slightly inorder to 
bring a fresh surface under pressure ; this operation 
is continued all the way round. The hole is of 
coursé very considerably enlarged by this process, 
and. requires a larger mandrel at the next heat ; 
the ring is again pressed as before until the desired 
dimensions have been obtained. It is extremely 
interesting to watch the process of forging one of 
these massive rings, weighing 20 tons or more, 
silently and quickly with a single blow. Longitu- 
dinal sections of these ingots show that they are 
perfectly sound throughout. 

A compressed ingot weighing 16 tons is shown 
at the Exhibition with the skin on just as it came 
from the ingot mould; parts of it are just trued 
up and polished to show its perfect soundness 
both in the centre and on the outside, even within 
is in. of the skin surface. Hollow forged propeller 
shafts made in this way are not only.stronger than 
solid shafts of equal weight on account of the better 
distribution of the metal, but also on account of 
their being more thoroughly forged. One of the 
most important exhibits of this firm is an entirely 
new departure in the manufacture of boilers, viz., a 
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weldless steel boiler shell 12 ft. in diameter, 5 ft. 6 in. 
long, and about ? in. in thickness. Shells thus 
made are forged first in the hydraulic press as de- 
scribed above, and then finished in a rolling mill. 
As far as we are aware nothing of the kind, on any- 
thing like so large a scale, has ever been attempted 
before. The immense advantages arising from such 
a system are at once obvious ; the shells can be made 
very much stronger and lighter than when rivetted 
joints are used, the grain of the metal runs in a cir- 
cumferential direction. We are assured that these 
rings can be supplied at a cost which will compare 
favourably with rivetted shells, hence we are led to 
think that they will very soon be largely adopted, 
especially for marine boilers ; their introduction will 
certainly mark an important epoch in the manufac- 
ture and improvement of boilers for carrying high 
pressures. A 14-in. air vessel shown by this firm 
is a beautifully finished piece of work ; itis used for 
carrying the compressed air for the propulsion of the 
Whitehead torpedo such as is used by the English 
Government. These vessels are tested to a pressure 
of 1500 ib. per square inch, their thickness varies 
from .25 in. to .33in., and their length is 5ft. 6 in. 
The ring and plug are shown which were used by Sir 
Joseph Whitworth in his most important and useful 
experiments on the effective power of shrinkage. 
The ring of mild fluid compressed steel was heated 
and shrunk on toan 18-in. plug of the same material. 
When cold the plunger was forced out bya hy- 
draulic pressure of 3200 tons. The deep furrows 
and grooves on the surfaces of each show how 
thoroughly the two parts were united, and the 
enormous magnitude of the power of shrinkage. 

A 9-in, Whitworh steel shell is shown which 
pierced an 18-in. wrought-iron armour-plate made 
by Sir J. Brown and Co., of Sheffield. The pro- 
jectile was fired from a 20-ton breechloading gun ata 
distance of 90 ft. from the target. After perforating 
this plate it passed through 37 in. of hard rammed 
sand, a 7-in. oak and steel backing, and broke upa 
14-in. cast-iron plate and finally buried itself in the 
sand at a distance of 17 ft. from the target. The 
shell has sustained comparatively little injury except 
that it is slightly distorted and twisted at the 
pointed end ; its weight is 403 Ib., and is made of 
steel with a tensile strength of 98 tons per square 
inch and a ductility of 9 per cent. Other projectiles 
are exhibited which have also given remarkably 
good performances. 

A selection of machine tools, gauges, measuring 
machines, taps, stocks, dies, and faceplates, &c., of 
the usual high-class of workmanship, complete this 
exhibit, which in every respect fully upholds the 
world-wide reputation the firm enjoys for accurate 
and sound work, 

The Steel Company of Scotland, Limited, of 
23, Exchange-square, Glasgow, exhibit an elaborate 
display of their numerous manufactures in iron and 
steel, presenting a very imposing appearance. The 
The four corners of the stand are built up of double- 
headed, bull-headed, and flat-bottomed rails, also 
tram rails, angles, tees, channels, rolled joists, and 
other sections. These columns support a large 
assortment of polished sections arranged in an orna- 
mental style to show the extensive range of work 
that the company turns out, also a number of 
specimens of reeled and planished steel bars which 
are intended to take the place of turned shafting. 
The excellent quality of the material used for 
making these bars is shown by specimens twisted 
and bent cold to form the word “‘steel.” A fine 
piece of hydraulic flanging work is shown in the 
shape of a front plate for a marine boiler. The 
heavier steel ‘castings and forgings exhibited are 
placed on the ground in the centre of the: stand ; 
they comprise pistons, piston-rods, crossheads, and 
numerous other parts of steam engines, also gear- 
ing, trunnions, and gun-hoops, &c. Some of the 
specimens are in the rough state just as they come 
from the forge, while others are partly turned and 
polished to show their freedom from blow-holes and 
flaws. Photographs of the company’s works at 
Newton and Blochairn are exhibited round the 
stand, also illustrations of many of the large cast- 
ings and forgings which the company have turned 
out ; these, together with the immense variety of 
sections and castings that are shown, give one a fair 
idea of the vast extent of the operations of the 
company, and their capacity for turning out good 
work on a large scale. 

The Ince Forge Company, of Wigan, show some 
excellent specimens of forgings, including an Ad- 
miralty pattern marine connecting-rod, and the end 





for a 16-in. hollow built-up crankshaft, both forged 





from Siemens-Martin ingot steel. Another forging 
is well worthy of, notice, viz., a finished wrought- 
iron crankshaft for the Holt type of single-cylinder 
marine engine. The crank-pin is one of the longest 
we have ever seen, viz., 4 ft. 3 in. long and 12 in. 
in diameter; it was forged to the correct shape 
without the usual slotting out of the sweep ; by this 
means a fibre is secured right throughout the shaft, 
webs, and pin, a point which the makers claim to 
be of great importance. 

Messrs. Perkins, Son, and Barrett, of The Forge, 
Bradford, show a considerable number of their 
specialities in connection with power transmis- 
sion, including their well-known wrought-iron split 
pulleys with convex faces for keeping the belt in 
a central position when running. This method 
is almost invariably adopted for the rims of cast- 
iron pulleys, but seldom on wrought-iron rims, on 
account of the great thickness an originally flat 
wrought-iron rim would have to be made to allow 
of its being turned sufficiently convex to produce 
the desired effect without unduly reducing the 
thickness of the edges. The wrought-iron rims 
of these special pulleys are rolled convex on the 
outside and concave inside, so that the metal 
retains its original thickness throughout; the 
weight is thus reduced and the rim stiffened. A 
further development of this method is shown in a 
double convex-faced pulley for carrying two belts. 
Various sizes of iron and steel shafting are also 
shown, both plain and fitted with flanged couplings 
arranged with recesses to receive all the bolt- 
heads and nuts, to prevent them from catching 
the clothes of the workmen when attending to 
bearings, bolts, &c. Other couplings are forged 
solid with the shafts, which makes a strong, neat, 
and light job. The whole of the steel shafting, 
brackets, bearings, and pulleys used in the dynamo 
department, as well as those for three lines of 
shafting in the machinery in motion section, were 
supplied by this firm. 








SUBMARINE MINING. 

By Lieut.-Colonel Bucknii1, R.E. (Ret. ) 
Examination of Different Explosives. 
(Continued from page 190.) 

THE more important of the high explosives will 
now be briefly alluded to, and those of them which 
appear to be best suited for submarine work will be 
discussed more minutely afterwards. 

Dynamite.—I=100. I being the relative in- 
tensity of action as compared with equal weights 
of other explosives. Composition=75 per cent. 
of nitro-glycerine, 25 per cent. of keiselguhr. 
This explosive possesses so many advantages that 
it has been adopted by the American Government 
for their submarine mines, but it is now contem- 
plated to employ one of the newer explosives, 
probably blasting gelatine. Dynamite will be 
examined again further on. 

Gun-Cotton:—I=100.* Abel’s compressed gun- 
cotton or nitro-cellulose possesses so many ad- 
vantages that it has been adopted by our Govern- 
ment and by several of the European Governments 
for submarine mining. It will be examined again. 

Dualin.—I=111.+ Composition=80 per cent. 
nitro-glycerine, and 20 per cent. nitro-cellulose. 
Best form believed to consist of nitro-glycerine ab- 
sorbed by Schultze’s powder. In spite of its great 
power it is not well suited for submarine work, 
because it is ‘‘dangerous when frozen, and when 
saturated,’ (with water) ‘‘loses half its normal 
strength” (Abbot). It. will not therefore be ex- 
amined further. ” 

Lithofractevr (or Rendrock).—I=94, Composition 
= 40 per cent. nitro-glycerine and 40 per cent. sodium 
or potassium nitrate, 13 per cent. cellulose, and 
7 per cent. paraffin. The principal absorbent being 
sdluble renders. this explosive unsuitable for  sub- 
marine work, Other forms of rendrock, containing 
some more and some less nitro-glycerine, are equally 
open to this objection ; and those with a larger per- 
centage of nitro-glycerine are too moist to be safe 
for general use.. Moreover the salts used as ab- 
sorbents being deliquescent, cause exudation of nitro- 
glycerine when’ the explosive is exposed to damp 
during storage. 

Giant Powder.—I=83. Composition = 36 percent. 
nitro-glycerine and 48 per cent. sodium or potas- 
sium nitrate; 8 per cent. sulphur, 8 per cent. resin, 





* English éxperiments make I=100, or slightly > 100. 
+ Somewhat similar to Abel’s glyoxilin invented 1867. 


coal, or charcoal. It is weaker than rendrock and 
possesses similar disadvantages. 

Vulcan Powder.—I=82. Composition = 35 per 

cent, nitro-glycerine and 48 per cent. sodium nitrate, 
10 per cent. charcoal, 7 per cent. sulphur. It is 
weaker than rendrock or than giant powder, and 
is open to the same objection. 
Mica Powder.—1=83. Composition=52 per 
cent. nitro-glycerine and 48 per cent. powdered 
mica. Its strength as compared with other explo- 
sives of a similar character, is low. 

Nitro-Glycerine. —I=81. This value for in- 
tensity of action under water, which was verified by 
repeated experiments in America, was most unex- 
pected. After laborious and careful investiga- 
tion General Abbot considers that nitro-glycerine 
is too quick in its action for submarine mining. 
He fully acknowledges that pure nitro-glycerine 
is more powerful than dynamite for rock blast- 
ing. But water is slightly compressible, and in 
order to obtain the best results he thinks that a 
certain minute fraction of time is required in the 
development of the full force of the explosion. If 
this explanation be correct it may account for 
the superior power of wet over dry gun-cotton when 
used under water. It also explains the high co- 
efficient given to blasting gelatine which ‘‘ is less 
quick and violent in its action than dynamite, 
although stronger.” (Vide circular of manufac- 
turers. 

Hercules Powder.—I=106. Composition=77 per 
cent. nitro-glycerine and 20 per cent. magne- 
sium carbonate, 2 per cent. cellulose, 1 per cent. 
sodium nitrate. Unsuitable for submarine mining 
because the absorbents are soluble. 

Electric Powder.—I=69. Composition=33 per 
cent, nitro-glycerine, and rest unknown. Weak, 
as compared with other nitro-glycerine explosives. 

Designolle Powder.—I=68. Composition=50 per 
cent. potassium picrate, 50 per cent. potassium 
nitrate. Dangerous, sensitive to friction, weak. 

Brugere or Picric Powder.—I == 80. Composi- 
tion = 50 per cent. ammonium picrate, 50 per cent. 
potassium nitrate. Safe, but weak. 

Tonite.— I= 85. Composition = 52.5 per cent. 
of gun-cotton, 47.5 per cent. of nitrate of baryta. 
There are two varieties of this explosive, one dry, 
in compacted cartridges, the other damp, in bulk. 
It will be examined again. 

Explosive Gelatine, 1881.—I=117. Composition 
=89 per cent. nitro-glycerine and 7 per cent. nitro- 
cotton, 4 per cent. camphor. 

Blasting Gelatine, 1884.—I=142. Composition 
=92 per cent. nitro-glycerine and 8 per cent. 
nitro-cotton. This explosive is probably the best for 
submarine mining and will be examined minutely 


presently. 

Atlas Powder (A).—I=100. Composition=75 
per cent. nitro-glycerine and 21 per cent. wood 
fibre, 2 per cent. magnesium carbonate, 2 per cent. 
sodium nitrate. 

Atlas Powder (B).—I=99. Composition = 50 
per cent. nitro-glycerine and 34 per cent. sodium 
nitrate, 14 per cent. wood fibre, 2 per cent. mag- 
nesium carbonate. 

As regards A it would seem to possess no ad- 
vantage over ordinary dynamite, and the 2 per 
cent. of sodium nitrate is objectionable as it is 
deliquescent, As regards B, it would be a bad 
explosive for submarine mining on account of 
the large amount Of sodium nitrate. The power 
developed by this explosive is high considering the 
percentage of nitro-glycerine. 

Judson Powder (5).—I=78. Composition=17.5 
nitro-glycerine and rest unknown. 

Judson Powder (3 F).—I=62. Oomposition= 
20 per cent. nitro-glycerine and 63.9 per cent. 
sodium nitrate, 13.5 per cent. sulphur, 12.6 per 
cent. powdered coal, cannel. These are very 
powerful considering the small amount of nitro- 
glycerine. Still more wonderful are the results 
obtained from the following grades of Judson 
powder, in which only 5 per cent. of nitro-glycerine 
is employed, and which cost about the same as 
common blasting gunpowder. 

Judson Powder (C.M:)—I=44. Composition = 
5 per cent. nitro-glycerine, and 64 per cent. sodium 
nitrate, 16 per cent: sulphur, 15 per cent. powdered 
cannel coal. This. powder does not explode when 
struck by a bullet nor when fired by a match, 
and although weak for submarine mining it would 
appear tobe eminently suited for military land 
mining and work in the field. This grade of 


Judson’s powder would perhaps be more properly 





classified under the heading of explosive mixtures, 
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THE FORTH BRIDGE WORKS. 
SIR JOHN FOWLER, K.C.M.G., AND MR. B. BAKER, ENGINEERS, 


(For Description,’see Page 238.) 
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SKEWBACK OF THE FIFE PIER, 


both on account of its composition and its strength, | explosive action is not constant, probably due to 
which is not sufficient to enable us to adapt. it. to| the rough method in which the two ingredients are 
the equations in which E appears. “mixed. It appears to be inferior for submarine 
Rackarock.—I=88. Composition=77.7 per cent. | mining work to gelatine dynamite, to blasting 
potassium chlorate, 22.2 per cent. nitro-benzole (in- | gelatine, and to forcite gelatine. 
soluble liquid); also made in other proportions and| orcite Gelatine.—I=133. Composition=95 per 
with various modifications in the thgesiontat cent. ve cerine and 5 per cent. cellulose (un- 
This explosive is one of tle Sprengel class ‘‘which | nitrated). his explosive is claimed to possess 
are non-explosive during their manufacture, storage, | certain advantages over blasting gelatine, which 
and transport.” Their peculiarity is that the in- | will be examined presently. As regards power for 
gredients are kept separated until just before use. | subaqueous work it is nearly as high as ‘‘ blasting 
Until mixed, they cannot be exploded. When! gelatine.” 
mixed a very powerful explosive is produced. | 
A 3. oz. primer of tonite or of gun-cotton is} Composition (No. 1)=65 percent. of A and 35 
required to detonate rackarock. The mixture is|cent. of B. Composition No. 2=45 per cent, of 
said to he stable. 
for weight, slightly more powerful for submarine 
work than gun-cotton, and as it is of a much 
greater specific gravity it is considerably more 
powerful bulk for bulk. The experiments made 
with it at Willet’s Point indicate, however, that its 


cellulose, 1 per cent. soda. 


examined by General Abbot. 


} 





Gelatine Dynamite (No. 1).—I=123 (No. 2), | sium nitrate. 
er | facturers (Nobel’s Explosive Company, Limited) is 


| 


It will be seen that it is, weight and 55 per cent. of B; A=97.5 per cent. nitro-| under water. 
givrerine and 2.5 per cent. soluble gun-cotton ;| in the same way as that for gelatine d 


=75 per cent. potassium nitrate, 24 per cent. lignite is but slightly more powerf 





given to the author by the manufacturers=123, 
blasting gelatine at the same time being given at 
153, but these values were not based on sub- 
ueous crusher gauge experiments. General 
Abbot’s value for I for blasting gelatine—142, and 
the above value for I is found from the proportion 
153 :142::1382:123 nearly. Gelatine dynamite 
(No. 1) appears to be a suitable explosive for sub- 
marine mining, and will be examined again. 
Gelignite.—I=102, sp. gr.=1.5. Composition = 
56} per cent. nitro-glycerine and 34 per cent. nitro- 
cotton, 8 per cent. wood meal, 32 per cent. potas- 
The value for I given by the manu- 


A110, gnd is not based on crusher gauge experiments 


The value for I given above is found 
amite. Ge- 
than No. 1 


dynamite and as it possesses 32 per cent. of a soluble 


This explosive. does not appear to have been | salt its employment in submarine mining cannot be 
he value for I, as recommended. 
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VERTICAL BORING AND TURNING MACHINE. 
CONSTRUCTED BY MESSRS. BEMENT, MILES, AND CO., ENGINEERS, PHILADELPHIA. 
(For Description, see Page 223.) 


0) 


Melenite.—Composition (?) Very little as yet is 
known of this explosive, but it is believed to 
consist of fused picric acid in granules aggluti- 
nated with tri-nitro-cellulose dissolved in ether. 
Picric acid naturally takes the form of pure white 
crystals ; but when these are fuzed and cast (a 
ri ther dangerous operation), it resembles beeswax. 
The intensity of action of this explosive i& probably 
much exaggerated. The French Government is 
manufacturing large quantities, Until more is 
known about it the actual value cannot be compared 
with that of other explosives. 

_ Roburite.—The intensity of action of this explo- 
sive under water is not known, but it has been 
adopted for use by Mr. Lay in his locomotive 
torpedo, and it is therefore in all probability a 
powerful submarine explosive. 

Experiments at Chatham have been carried out 
by the Royal Engineers, which show that its in- 
tensity of action when used for land purposes is 








distinctly inferior to gun-cotton. Carl Roth’s 
specification, No. 9166, July 14, 1886, should be 
studied in connection with this new German explo- 
sive. It is one of the Sprengel class, like rackarock, 
but the ingredients are each solid. The patentee 
claims the process of producing explosives by the 
mixture of substances rich in oxygen, such as 
potassium nitrate, with a compound obtained from 
coal tar or from fractional products of the same, by 
incorporating therewith both chlorine and nitrogen. 
Six examples are given for producing such a com- 
pound, one of the most successful being thus made: 
12 Ib. of nitric acid (1.45 specific gravity) are heated 
with 4 lb. sodium chloride for one hour to 60 deg. 
Cent., and then cooled; 2 Ib. naphthaline are 
then added in small portions to the mixture, and 
towards the conclusion of the reaction the whole 
is gently heated. A reddish mass separates out, 
ud is freed from salt by washing. It is then 
digested for several hours witha mixture of three 





parts nitric acid (specific gravity 1.52) to six parts 
of sulphuric acid (concentrated). A brownish yellow 
crystalline substance is produced, which, after wash- 
ing, &c., has a specific gravity of 1.4. By mixing 
one part of same with two parts of potassium 
nitrate a very powerful explosive is obtained. It 
is claimed ‘that the chlorine exerts a loosening 
effect on the atomic groups containing the nitrogen, 
and accordingly enables the said groups to react 
more readily on the oxygen yielding substances.” 
Roburite cannot be exploded by a blow or by 
friction. A red-hot poker can be put into a mass 
of it with impunity, and if placed in a smith’s fire it 
burnsslowly. Its explosion when effected by a strong 
detonating fuze proves it to be a powerful detonat- 


|ing mixture. A new departure in the manufacture 


of detonating explosives has been arrived at, but 

roburite does not appear to be so well adapted for 

submarine mining, as its power is affected by damp. 
(To be continued.) 
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NOTES. 


Cork Porovs Ports. 

M. Srer, of Bonn, has introduced a process 
for making porous pots and jars of powdered 
cork united by naphthaline. The powder mixed 
with naphthaline is moulded into shape and dried 
by a slow heat in a special oven. By this the 
excess of naphthaline is driven off, and collected 
for use over again. The naphthaline is said to 
prevent the formation of deposits inside the ware, 
which is chiefly intended to supply the place of 
the ordinary clay pots used in batteries as porous 
separators of the solutions. 


SILVER IN VOLCANIC ASH. 

Professor Mallet has analysed a specimen of 
volcanic ash collected on the Pacific coast in 
Ecuador, 120 miles west of the voleano of Cotopaxi, 
and finds it to contain a small proportion of silver, 
probably in the form of silver chloride. The ash 
fell on July 23, 1885, and formed a deposit of 
several inches in thickness. Experiment showed 
that it contained one part of silver in 83,600 of 
dross. This is believed to be the first time that 
silver has been identified in the analysis of volcanic 
ash. 

A Java METEORITE. 

A meteorite which fell at Djati-Pengilon, in the 
island of Java, on March 19, 1884, has been 
examined by M. Daubrée, the well-known meteor- 
ologist. By its great tenacity this cosmical rock 
contrasts with more common meteorites. It only 
breaks under the hammer in giving sparks like a 
flint. The fracture shows myriads of little cleavage 
facets like mica, and in general appearance it re- 
sembles certain fine-grained feldspathic rocks such 
as leptynite. The crust, instead of being adherent, 
is detached from the stone. The mean density of 
the substance is 3.747, and it contains nickeled iron 
21.3 per cent. ; sulphide of iron, 5.1 per cent. ; 
olivine, 33.4; bronzite, 39.0 ; and chromite, 0.1 per 
cent. The nickeled iron is disseminated in granules, 
and is composed of iron, 88.68 per cent. ; nickel, 
10.78 per cent. ; and cobalt, 0.54 per cent. The 
bronzite has the most complicated composition of 
all the ingredients ; namely, silica, 56.61 ; alumina, 
3.75 ; protoxide of iron, 16.04 ; protoxide of man- 
ganese traces (lime) 3.00; magnesia, 19.562 ; soda, 
1.15 ; potash, 0.07; and chromate, 0,24 per cent. 
This meteorite is classed with the very rare type, of 
which examples have been found at Ensisheim (in 
1492), Erxlaben (1812), Cabarras in North Carolina 
(1849), Pillitsfer in Livonia (1863), Molectsa-Nugla 
in India (1868), Kernouve in Morbihan (1869), and 
Tjabé in Java (1869). Near the same place in Java 
was found the iron meteorite of Prambanan in 
1784. 

Tue Exectric Licut in ViENNA OPERA Hovse. 

The Vienna Opera House has now been illumi- 
nated by electric light, which has given t satis- 
faction to the audiences. The system, which is by 
accumulators, is to be applied to all the theatres 
and public buildings in the city. The current is 
supplied from a generating station in the Schenken- 
strasse, a central point of the city, and in the 
building formerly occupied by the British Embassy. 
Machinery has been laid down here for the supp y 
of 20,000 lamps. The boilers, engines, and dy- 
namos were supplied by Messrs. Crompton and Co., 
of Chelmsford, who sublet the boiler contract to 
the Wittkowitz Iron Company. Willans’ high- 
speed compound engines are adopted, and Cromp- 
ton dynamos. Four cables are laid underground 
to the Opera House, a distance of about three- 
quarters of a mile. They are connected to the 
accumulators by four switches, Other wires lead 
to a switchboard under the stage for the supply of 
the lamps. Every circuit has a tell-tale or pilot 
lamp. The original gas fittings of the building 
have been utilised as far as possible. The accumu- 
lators were supplied by tne: Electrical Power 
Storage Company, of Great ‘Winchester-street, 
London. A novelty has been introduced by M. 
Monnier for the graduation of the stage lights in 
the form of helical resistances of the platinoid wire 
introduced to the notice of the electrical world by 
Mr. Bottomley and Sir William Thomson. These 
resistances are steeped in oil to keep them cool, the 
oil being surrounded by a water-jacket. We may 
add that the lighting of the Opera House was insti- 
gated by the Emperor. 


Exursirion oF ARTIFICIAL ILLUMINANTS. 


An exhibition of artificial i]luminants, particularly | p., 


of those connected with the petroleum or naphtha 


industries, is to be held at St. Petersburg during 
the latter part of the present year, under the 
auspices of the Russian Imperial Polytechnic 
Society. The show will commence in November 
and will remain open to the public for three 
months. Every possible encouragement is offered 
to foreign inventors and manufacturers in the way 
of exemption from duties, and of assistance by 
means of cheap transport ; they will likewise be 
able to obtain patents for their articles in spite of 
the publication involved by their exhibition. The 
programme of the Exhibition includes: a. His- 
torical collections illustrating the progress of arti- 
ficial illumination from the earliest times. 6. light- 
ing by means of solid or liquid illuminants, either 
vegetable or animal. c. Gaseous illuminants and 
apparatus for their production and application. 
d. Electric lighting. ¢. Miscellaneous sources 
of light and special appliances for the same. 
Jf. Lamps for burning mineral oils. g. Photometry. 
h. Naphtha and its products ; appliances used in 
the extraction, storage, and transport of naphtha 
and the manufacture of its products. i. Heating 
by means of petroleum or its products. j. Lubri- 
cation (mineral) oils. Besides medals and diplomas 
the following prizes in money will be given: 1. 
1200 roubles for the best type of lamp of simple 
and cheap construction for use in peasants’ cottages 
and capable of burning mineral oil. 2. 1000 
roubles for a similar lamp of rather higher price. 
3. 500 roubles for a house stove burning naphtha 
refuse. 4, 500 roubles for a galvanic battery for 
lighting incandescent lamps. 5. 1000 roubles for a 
day-and-night signalling apparatus. 6. 500 roubles 
for phosphorescent substances. The first two prizes 
will be given by the Ministry of Domains, and the 
others by the Ministry of War. All the prizes 
will be open to foreign as well as Russian com- 
petitors. Any further particulars may be obtained 
by intending English exhibitors from Mr. G. 
Kamensky, agent for the Russian Ministry of 
Finances, 21, Blomfield-road, Maida Hill, W., 


London. 
Mr. Avan CLaRK. 

The news of the death of Mr. Alvan Clark, of 
Philadelphia, will be learnt with regret by all in- 
terested in the science of astronomy both in America 
and in Europe. Not only has he done so much to 
aid the search into the remote parts of the heavens 
by the wonderful telescopes which he has con- 
structed, but he was himself a very skilful ob- 
server, and made a large number of discoveries. It 
was not, however, till he was past thirty years of 
age that he took up the subject, his youth and 
early manhood having been spent in many and 
various pursuits. He was born at Ashfield, Massa- 
chusetts, on March 8, 1804, and at the age of 
seventeen was thrown on his own resources with 
very little educational pre on. He taught 
himself engraving and portrait painting, supporting 
himself by engraving rollers for calico printing at 
Lowell. He then acquired skill and fame as a 
— of miniatures on ivory, opening a studio in 

ston in 1835, but removing a year later to Cam- 
bridge Port, where he finally settled. It was here 
that his attention was accidentally turned to the 
manufacture of telesco Beginning with small 
sizes he soon attempted apertures then thought im- 
possible, and with a 44 in. instrument he showed 
5 Sextantis to be double. This discovery carried 
his reputation to Europe, and stimulated him to 
more difficult tasks. He constructed an 8} in. 
telescope, and showed that 99 Herculis was double, 
and in 1856 he proved the companion of » Herculis 
to be double, thus making the star .to.be triple, all 
three members revolving around each other. Mr. 
Clark’s two sons were now helping him ‘in his busi- 
ness, and the firm executed many important orders, 
For the Imperial Observatory of Vienna they made 
a telescope of 12 in. aperture ; for the Naval Obser- 
vatory of Washington, one of 26 in, aperture ; for 
the Tick Observatory, California, one of in. 
aperture. This weighs in all 14 tons, and will be 
mounted on one of the three peaks of Mount 
Hamilton, 4256 ft. above the Pacific Ocean, which 
is 40 miles distant. Other instruments of large 
size were built for the Czar of Russia, and for the 
Dearborn Observatory, Chicago. With the latter, 
Mr. Alvan Clark, Jun., discovered the long-sought 
companion to Sirius. 





Beraian Coarminine. — The highest rate of profit 
secured by any Belgian colliery last year was that of the 
Haye Company. The profit in this case was a trifle 





over 1s. 3d, per ton, 





ENGLISH v. AMERICAN LOCOMOTIVES. 

? To THE Eprror OF ENGINEERING. 

Srr,—It was not my intention to trouble you with any 
further remarks’on this subject, for the present at all 
events ; but allusion having been made in your columns 
by one or other of the more zealous advocates of American 
locomotive practice—by Mr. Smith, of Delaware, if I 
remember rightly—as to the conclusive nature of “some 
figures” from the Adelaide and Nairne Railway, in 
South Australia, relative to the performance of American 
and English engines ‘‘used side by side,” a corre- 
spondent has called my attention to official returns on the 
subject ; and as the figures they contain may, in truth, be 
called ‘‘ very conclusive,” per .- you will think them 
worthy of space in your paper. hile quite in harmony 
with my own experience of English and American loco- 
motives, they, at the same time, fully support the opinion 
I expressed at the time in my letter in your issue of 
June 17, as to the worthlessness of all that was advanced 
by your correspondent in favour of American engines. 

The figures given in the accompanying Tables are ex- 
tracted from the ‘* Public Works Reports” issued by the 
South Australian Government for the years 1883, ’84, ’85, 
and ’86. Having personally referred to these reports, I 
am in a position to vouch for the accuracy of the figures, 
and as I have given reference to the pages and the 
numbers of the tables in the reports in which they appear, 
they can be verified by any one who may wish to do so, 
the form and headings of each of the Tables inclosed 
being as they appear in the official reports. 

Table A refers to the ‘‘ Adelaide and Nairne” line, of 
which the lengths given under the heading of .‘‘ Service” 
are sections, and which are of the 5 ft. 3 in. gauge. 

Table B gives comparative results of the working of 
the American and English engines “‘ side by side” on the 
ary gauge lines of the colony, these being of the 3 ft. 

in. gauge. 

Table C also gives results obtained on the 3 ft. 6in. 
lines, in a tabular form adopted for the first time in the 
official report for 1886, the main feature of which is that 
the loads given are “exclusive of the engine and tender,” 
thus giving, as my correspondent remarks, ‘‘ the fairer 
comparison of work done.” In reference to this Table it 
should be noted, that the letters K, Y, &c., refer to the 
classification of the engines. K, Y, and X, judging from 
the average loads drawn, are practically equal in tractive 
power, and therefore present a fair comparison ; but W 
and U are evidently much smaller engines, the latter 
especially so, and should, therefore, be excluded from the 
comparison, I haye, however, given the figures referring 
to them as they staid in the report, as [ wish not to 
exclude anything that might be claimed by our American 
friends as having a bearing on the question. 

It should be noted also that while the American engines 
used on the Adelaide and Nairne sections were supplied 
by the makers as being specially adapted for mountain 
lines, it was not until February, 1886, that English 
engines of the class illustrated in ENGINEERING of April 15 
last, and specially designed for the work, were introduced; 
those in use prior to that date, and more especially prior 
to May, 1885, being of less tractive power (as the loads 
show) than the American engines, and such as the depart- 
ment had in service for more level lines. 

It may be well to state further, by way of explanation, 
that the Public Works Reports are made up from the 1st of 
July in each year to the 30th of June following. Hence, 
the year ‘‘ 1883,” for example, means from July 1, 1882, to 
June 30, 1883, and so on. In conjunction with this it 
should also be stated that the working of the American 
engines on the Nairne sections commenced in March, 1883, 
and terminated at the end of 1884, when they had to be 
withdrawn after they hadrun a total mileage each of under 
58,000 miles, for the purpose of having copper fireboxes 
put into them, it having been then found that the original 
steel fireboxes were corroded and pitted into holes near the 
level of the firegrate. Consequently the comparison 
between American and English engines ends with the 
1884-5 report, so far as the Nairne line is concerned. 

With these few words of explanation, I leave the Tables 
to speak for themselves, merely adding, that it will be 
seen that the working of the American engines on the 
Adelaide and Nairne sections, where it was asserted they 
were cheaper in working than the English engines in the 
ratio of 1.86d. to 2.73d., is, on the basis of Table A, from 
6 to 8 per cent. more costly in respect of fuel and running 
stores than in the case of the English engines, notwith- 
standing that the latter, during the gener part of the 
time, were not specially designed for the work. Further, 
that the American engines on the 3 ft. 6 in. gauge, on the 
basis of Table B, are on the average 22 per cent. (i.¢., as 
3.3ld. to 2.71d.) more costly ; and on the more correct 
basis of Table C, and even including engines W and U, 
are 28 per cent. (or, as 3.4d. to 2.66d.) more costly ; 
while, excluding W and U, the American engines are on 
the average actually 42 per cent. (or, as 3.4d to 2.39d.) 
more costly than the English engines working ‘‘ side by 
side ” of - How the apparently mythical loads of 
‘**418” tons, and the equally mythical expenditure of only 
**1.86d.” per 100 tons hauled one mile, which were trans- 
mitted to us from the other side of the Atlantic, as 
emanating from the head-quarters of the Adelaide and 
Nairne line, were arrived at, it is impossible, in view of 
the official returns, to imagine. 

Our American friends having, however, ‘‘ appealed 
sr a ” in this matter, by Ceesar’s verdict let them 


Iam, Sir, your obedient servant, 
Rosert H. BuRNETT 
Victoria-street, Westminster, August 15, 1887. 
P.S.—It is deserving of notice that engine K, 
Table C, which is the most economical engine in thel 
in addition to being a “tank ” engine, has insidecylinder ~ 
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SOUTH AUSTRALIAN. GOVERNMENT RAILWAYS. 
PUBLIC WORKS REPORTS, 1883, ’84, ’85, ’86.—LocomMoTIVE ENGINEER’S DEPARTMENT, 
"Consumption of Fuel, Oil, d'c., by Locomotives. 
TABLE A.—5 ft. 3 in. Gauge. 
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PUBLIC WORKS REPORT, 1885-6,—Locomotive ENGINEER’s DEPARTMENT. 
TaBLe C,—Table showing the Relative Consumption of the Different Types of Engines, on the 3 ft. 6 in, Gauge, when 
doing the same kind of Work in Hauling 100 Tons behind a Tender per Mile. 
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SAVING LIFE AT SEA. 
To THe Eprron or ENGINEERING. 

Srr,—In reading one of your issues of June, 1887, my 
attention was ed to the fact that the grave questions 
raised by the Oregon disaster have not yet consigned 
to the ‘* shelf” in the Houseof Commons. As I have had 
a great experience as an expert boatman, have handled 
boats in an open roadstead as an officer of a sailing ship 
for months at a time, and as an officer of a passenger 
steamship have had some experience with boats on the 
open sea, I think you will allow that I write as one 
qualified on the “‘ boat question.” : ; 

Every commander of a passenger steamship carrying 
four and five times the number of passengers that his 
boats can accommodate, often thinks of the terrible con- 
sequences that would follow if his ship should be struck 
as the Oregon was, and sink as she did, but. without 
having exterior aid from passenger steamships or other 
vessels in the immediate vicinity. The vast majority 
of cases in which the boats have to be resorted to, are 
those of collisions in fogs. Strandings usually occur 
where aid can be given from the shore; collisions in 
clear weather through disobedience to the ‘‘rules of the 
road” are rare ; and few steamships break down in such 
a manner as to sink themselves. ‘Therefore, the only case 
we need to consider is collisions during a fog, or at such 
times and from such causes that neither ship perceives the 
lights or hull of the other in time to avert a collision. 

Fortunately the usual concomitant of a fog is smooth 
water, and the boats under consideration have rs to 
float with their living freight until they can be rescued by 
passing vessels. The boat I advocate for this service is 





essentially the fisherman’s dory as used on American fish- 
ing schooners. These boats are carried in nests on the 
deck, and occupy but little space, as one fits into the other 
just as washtubs or milkpans are piled up. The fisher- 
man’sdory is a notoriously good sea boat, and many a 
man blown away from the shore or his schooner in a dery 
has rode out the heaviest gale in safety. They are very 
cheap boats, cunstructed of deals, and as usually made 
consist of six deals, two for the bottom and two on each 
side. An oak stem, knees for the frames, and a hard- 
wood rail or —— complete the boat. The cost of 
these boats is from 60s. to 803. each in America. But for 
first-class steamship companies the boat could be improved 
upon by using galvanised iron or steel frames (thereby 
allowing the boats to fit closer down in each other), and 
using a semicircular cork pad all around the outside gun- 
wale of the boat, thereby transforming it into a lifeboat. 
The space between the bottom of each boat and its occu- 
pant will give room for the seats, oars, a Bullivant’s folding 
drag for the boat to ride by, and thin flat tanks for water 
and provisions, From four to six of these enlarged and 
improved dories can be carried in place of one ordinary 
lifeboat, the davits only having to be adapted (lengthened) 
for the change. This nest of dories would always be 
ready for use, and there would be no hinges or joints to 
rust fast as in the case of ‘‘ collapsible” boats and life 
rafts. I inclose a rough sketch, e new Inman ships 
(building) are said to non-sinkable on account of cel- 
lular bott and longitudinal bulkheads, That is the 





Without attempting to determine how far this circum- | weighed portions of which were also placed in jars of sea 
stance contributes to its economy, the fact is commended | water, the amount of water being ey large in propor- 
to the attention of those who are wont to say unkind | tion to the cement used. The jars stood several weeks at 
|the ordinary temperature, after which analyses were 
| made of some of the powders, while others had the water 
| syphoned off and renewed and were left for several weeks 
| longer. : 
en eee | ‘the results obtained showed that cement in powder 
To THe Eprtor or ENGINEERING. | underwent a complete change in sea water. If the action 
Siz,—I have read with great interest your article in | was continued long enough and with renewal of water, 
this week’s ENGINEERING, on ‘‘ Concrete in Sea Water.” | nearly the whole of the lime was removed from the cement 
Your remarks remind me of some experiments and | and replaced by magnesia. ; 
analyses I carried out several years ago, suggested tome| But the solid cylinders underwent no appreciable 
by some conversation with one of the engineers of the| change. Only aslight action took place on the surface 
pS Bee Docks and Harbour Works on this same subject | at first. This soon ceased, and no further action could be 
of the chemical action of sea water on cement. I have | detected after several months, long after the total de- 
lost my exact notes of the analyses, but this does not | composition of the powdered samples. The conclusion we 
matter for the main purpose of these remarks. Cement arrived at was that there is no danger of any action of 
of best quality was supplied to me by the engineer. I | sea water on good cement, in joints of masonry or other 
then mixed it with water in the proper manner and pre- work, after it has once set hard with a good face. Perhaps 
pared several cylinders of about 14 in. diameter by letting | Professor Brazier did not watch the action of sea water 
the cement set in glass tubes. As soon as the cement | on solid blucks of cement, and so was misled into drawing 
was hard enough the glass was gently broken away with | conclusions based only on the very severe test of exposing 
oa hammer, and the very smooth-faced cylinders were | powdered material to the action of the water. 
laid for fourteen days in fresh water. They were then Yours &c., 
removed and some of them placed in large jars of sea W. M. Hurcouines. 
water justas they were. Others were reduced to powder, 


things of inside cylinder engines.—R. H. B. 





Chester, August 20, 1887, 





kind of ship to settle the boat question. 
Tam, Sir, yours eqrentully. 


. H. Grant, 
Commanding s,s ‘* Vaderland.” 
August 12, 1887. 





ADAMSON’S TESTING MACHINE. 
To THE Epitor oF ENGINEERING. 

Sir,—If another proof were wanted of the statement 
that the sublime is but one step from the ridiculous, 
that proof could be found by comparing the fair and 
reasonable description of the Adamson testing machine 
given on page 564 of your ae oe for June 17 with the 
correction inserted in the number for July 1. No doubt 
the machine is a good and convenient one for commercial 
tests where great accuracy is not required ; and the repu- 
tation of the makers is sufficient guarantee that accuracy 
of workmanship, so far as is at present attainable, has 
been achieved. 

But the means ee for measuring both the stress 
and the elongation, leave much to be desired in point of 
exactness if the machine is to be criticised as a scientific 
instrument suitable for investigating the hidden things 
of the action of materials under stress. What rational 
‘* skilled observer” would hope to weigh 100 tons with 
an error_not exceeding ath with a set of levers and 
weights, of which the latter only weigh 161b.? And 
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what is the use of nominally providing means for measur- 
ing elongation to 750 mh in. when it is certain that the 


levers would spring and the holding w slip sufficient 
to falsify the indications to the extent of something: that 
could easily be measured by a wooden rule uated to 
din. ? The elongation of a specimen can only be measured 
on the specimen, because no one wants to know the elon- 
gation of the whole machine. ; 


A few words more upon the subject of this 7,500,000 ?” 


se. No ‘skilled observer” would expect to measure so 
minute a dimension, or éven one a thousand times greater, 
by means of levers, whose connections are so loosely fixed. 
If such an arrangement as this will measure the seventh 
part of the millionth of an inch, what a woeful waste of 
time, brains, and energy Sir Rf oseph Whitworth must 
have made when he kept men turning screws by the 
dozen before one could be got accurate enough for his 
millionth machine. 

I have heard a gentleman well known in Manchester 
say that he had to turn those screws, and found in doing 
so that the difference in temperature, during the time it 
took to turn one screw, was sufficient to expand or con- 
tract the metal until the screw at the finish was too in- 
accurate in pitch to be used. The final screw was turned 
in the early morning, between the darkness and the dawn 
as it were, when the atmospheric conditions seemed to 
experience a lull or pause, 

he makers of the Adamson testing machine have 
made bold and striking statements before this, and events 
have frequently proved their statements to be well 
founded ; but will they attempt to prove such claims as 
those in the paragraph of July 1? 

The profession of the engineer is a scientific one as well 
as a commercial, and as this machine is put forward to 
appeal to the scientific side [ venture to criticise it in the 
interests of science and truth, 

Yours truly. 


| 
Manchester, August 22, 1887. W. J. JENKINS, 





ELECTRICAL REGULATORS, 
To THE EpiTor or ENGINEERING. 

Sr,—We notice amongst your Miscellanea in your issue 
of the 19th inst. oparegmaph reading as follows : 

‘“‘ A method of regulating the speed of gas and other 
engines for driving dynamos has been devised by M. 
Menges. In this system the supply of gas to the motor 
is controlled electrically by means of a solenoid coupled up 
with the lamps, either in series or in parallel, according as 
a constant potential or a constant current service is re- 
quired, A soft iron core is placed in the solenoid and 
any variation of current in the latter causes a corre- 
pmeaers) nee if the position + v* core. The core is 
connec 'y # lever to the gas valve, the opening through 
which is thus viridd pari passu with the Laat theoush 
the coil. This is so arranged that the greater the load on 
the dynamo, the wider is the gas valve opened, with the 
curious result that the speed of the engine is greater 
under high loads than under low.” 

This so far from being an invention of M. Me 
very correct description of an invention paten us 
in 1881, shown at many exhibitions and illustr in 
most of the English and foreign technical papers several 
ae ago, e may add that the invention is being 
argely adopted for important installations and answers its 
purpose admirably. 


We are yours truly, 
Rosey And Co, 
Globe Works, Lincoln, August 23, 1887, 





MECHANICAL STOKING. 
To THE Eprtor oF ENGINEERING, 

Srr,—Will you kindly allow space for a few words in 
reference to the mechanical stoker case, Proctor v. Bennis. 
specketty referred to in the article on the Doctrine of 
Mech: Equivalents in ENGINEERING of the 19th inst. ? 
The caseis altogether remarkable. It was tried before 
the V cellor at Manchester, and just recently in 
the Appeal Court before Lords Justices Cotton, Bowen 
and » whose judgment, as stated in your leader, will 
doubtless be “ anything but agreeable to the great bod 
of inventors and mechanics who wart to secure the result 
of their own study and ingenuity, and at the same time 
desire to avoid infringing the rights of others.” More 
than this, for reasons I shall presently explain, the result 
is so far a grave injustice to Mr. Bennis, who deserves 
the sympathy of all honest men. Early in 1875 Bennis 
inven and patented his stoking machine, consisting of 
tappets with different throws, a shovel or striker, and a 
spring. The shovel was drawn back by the tappets, and 
when released, suddenly driven forward with great velo- 
city by the spring to strike the coal a blow, and so distri- 
bute it over the fire. Later on, in the same year, Proctor 
patented his machine, which although differing in some 
respects, Was practically the same thing as the Bennis 
machine, 1 difference being that the shovel was 
fixed as a paddie blade on a cruss shaft. Both machines 
were modified in their details when put in the market for 
sale; Bennis, in to combine an improved spring to 
do away with ers. or stops, guided his shovel on a pin 
guide instead of sliding it in the coal box, a substitution 
such as is used in mechanics every day. After competing. 
in the market side by side for seven or eight years the 
Bennis machine appeared to be taking the lead when Mr. 
Proctor commenced an action for infringement on the 
ground that the pin-guided shovel of Bennis was the same 
as Proctor’s shovel fixed on a cross-shaft, and was there- 
fore en infringement of his patent. 

By the evidence of Proctor’s scientific witnesses the im- 
portance of swinging the shovel was so magnified as to 


line. 





make it appear that angular motion of the shovel was 
absolutely essential in a stoking machine of the kind, and 
therefore the essence of Prostor’s patent.’ “To-show the 
result or effect of the swinging, it was also explained by 
his witnesses that, according to Proctor’s patent, the coal 
was heaped up upon the face of the shovel,,and when the 
shovel was impelled by the spring, the pieces of coal 
nearest to the axis received a less velocity than the pieces 
further away from the axis, and hence the result, the so- 
called ‘radial action” for spreading the coal on the fire. 
It is only when coal is heaped upon the swinging shovel 
that there is any of this so-called radial or spreading 
action, and in any case such action is absolutely useless 
in a reciprocating stoking machine—indeed, it is the very 
thing that has been eliminated from the Proctor machine 
by a-series of alterations extending over several years. 
It was not open to Mr. Bennis at the trial.to show that 
this thing was useless, because, unfortunately, he omitted 
to plead in his statement of defence that Proctor’s inven- 
tion was not useful. Any evidence tending to show this 
was in consequence stopped and rejected, so that Mr. 
Bennis fought the. battle literally with his hands tied. 

in, most. of Mr, Proctor’s scientific witnesses, in the 
endeavour to still further magnify the importance of a 
hinged shovel, and to make it appear the essential part or 
essence of Proctor’s patent, or of any machine of the kind, 
asserted strongly that a shovel sliding in the coalbox 
would have enormous friction and could not work or be 
useful. The mind of the judge was aleo strongly im- 
pressed with this view. He said that witha shovel sliding 
in the box the small particles of coal must soon get into'a 
“horrible state of grit” and-“‘ materially” interfere with 
the working. Now as a matter of fact all.this was com- 
plete nonsense. The friction of a shovel in these ma- 
chines is a mere nothing, and Mr. Bennis has since made 
over ‘400 stoking machines with shovels sliding in the’ 
coalbox, They work perfectly and even better than an 
machine with the shovels hinged, in fact hinging or slid- 
ing the shovel is a mere incident in the construction, but 
this practical proof of the fact could not be even men- 
tioned in the Appeal Court use the case there was 
judged solely on the evidence given at the first trial. It 
is open of course to Mr. Bennis to appeal to the House 
of Lords, and meantime he is free to use his slidin 
shovel stoker. It is open of course also to any or to all 
of the numerous users of the Bennis machine with swing- 
ing shovel to resist Mr. Proctor’s claim by having the 
matter tried afresh, and possibly in event of new tri 
the result will be different from the decisions arrived 
at so far in the present case, 

Yours truly, 


Bolton, August 24, 1887. WIL.1AM INGLIS. 





DIAGONAL BUTTS FOR DECK STRINGERS 
AND PLATING. 
To THE EDITOR OF ENGINEERING. 

Sir,—When ships of considerable length are supported 
amidships upon the crest of a wave they are considered 
as girders subjected to severe bending moment, tendin 
to produce rupture near the middle section of the vessel. 
The iron or steel deck of a vessel so circumstanced may 
be regarded as the tension flange of the girder; but 
obviously the full tensile strength of this plating cannot 
be fully developed on account of the necessity for punch- 
ing holes for rivets to connect it to the beams and likewise 
on account of the diminution of strength entailed by the 
rivetted butts, especially when such butts require to be 
caulked. In cases where the pitch of the rivets for beam 
connections is the same as the necessary pitch for but 
it would be useless to endeavour to raise the strength o} 
the butt above the strength of the effective section of-the 
plate at a beam, but the strength of the butts may be 
raised to the strength of the weakest transverse section 
of the plate (at a beam) by the simple device of arrangi 
them (butts) in a diagonal direction, say at an pases of 
45 deg. (or any other angle which may upon further in- 
vestigation be considered suitable), with the fore and aft 
However, I do not consider 45 deg. would be a 
good angle to select, as the tangential stress is a maximum 
at that angle, as will be shown, 

Let A F K N H (Fig. 1) represent a six-sided or closed 
rectangular iron tank whereof the plating A.N F corre- 
sponds to the iron upper deck of a ship; b', 6 and b'! are 
transverse divisional bulkheads, b for convenience is 
taken as the midship bulkhead. Suppose tank so loaded 
with ie 8 cargo that approximately the centre of 
gravity of half-tank and load when divided by transverse 


vertical plane through Y Y! is 2 feet from 8, and when 


divided longitudinally the centre of gravity of half-tank 
and load is B feet from vertical plane through ZZ'; L 
being the length, B the breadth, D the depth, also B= 
2D and L=z B, also t=thickness of plate had b, BI, BI, 


&c.=(22-2)in number. Let tank be balanced succes- 
sively on axes Y Y! and Z Z}, 
1st longitudinal moment M= ¥ x 2 -Wi2B 


2nd transverse moment a=W B_W.B 


— X—_ = 


.. M=2 m, or longitudinal moment =z times transverse. 


Also greatest longitudinal atrens= 4 y, and greatest trans- 


verse stress = > y. When I and ‘represent the moments 
of inertia of transverse and longitudinal middle section 
respectively. Then ‘ 
1=(78 &. 98, 2Dtxyt)_7 Bey? 
4 12 6 2 





and 
j= (24 9? 12D tx y?\_ (x Be. 9? x Bey? 
. Ca 12 ) ( 2 12 
om A x. Bt. y 
6 2 


Comparing I and ¢ we find i=xI.*, Since M=2. m, and 
longitudinal stress on upper plate A F Nis to transverse 
stress on the same as 

v\.. 2m, m 


? 3):(%. > ieee raed, 


that is supposing the number of transverse bulkheads 
equal to (2—2) so that total thickness of web of equiva- 
lent girder in transverse bending is x times the thickness 
of web of eq. girder in longitudinal bending. 

Having thus approximated to the ratio of transverse to 
longitudinal stress existing in upper plate A F N (Fig. 1), 
the resultant stress upon the onal seam is next re- 
quired. Let s represent the transverse stress square 
inch on a b a portion of a longitudinal seam, ti a2 g= 
stress per square inch upon-a portion bc of a square or 
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transverse butt, and ac represents the diagonal butt- 
plate is supposed 1 in. thick, and b c=1in. of butt, also 
#=angle of inclination of diagonal seam to the transverse 
butt. Then total stress upon a b=s. bc. tan 0, likewise 
total stress upon b c=s. bc, «?, also length of a c=bc, sec 0. 
Let R represent total stress uponac, and R’ the distri- 
buted stress on ac or stress per square inch .*. 
(s a/tan?@+24, bc), also 

R’=s tan? 0+24 

be sec 0 


but the greater the value of the ratio «the more nearly 
R’ approximates in value tos x?. cos @, that is the maximum 
tensile stress upon ac would agp be nearly in the 
longitudinal direction, and the strength of ac would 
exceed the strength of 6c, as the length of a c exceeds that 
of be 2 gyorg se 4 q 

In Fig. 3 thick vertical lines represent transverse or 

uare butts, dotted lines represent proposed diagonal butts. 
The force s and x? s (Fig. gees compounded and resultant — 
R! is obtained, because ships afloat are generally at one 
and the same time subj to both the longitudinal and 
transverse oe moments productive of these stresses, 
though of course they are not necessarily exactly in the 
same ratio. It must, however, be borne in mind that 
there would be a tangential stress which would be met by 
the edge or seam rivetting, the magnitude of the tangen- 
tial stress being 

2? .sin@_s, tan 0, cosd- 
sec 0 sec 0 


- (8) 


R: =a?8. sin 6. cos @-ssin 0. cos 6=(x?—1)s, sin. 
cos 8 

“a (#-1) 8. sin 20 

R, j (1 


whilst 
Ra or normal stress= 2 + 008 9,8. tan 0. sin 0 
sec 0 sec 0 

or 
Rn =2%,8,cos?G+s.sin?@ . >. 


(2) 
The case of a ship among waves, though not the sam 
has, notwithstanding, many points of similarity. ” 

I am, Sir, your obedient servant 


“s James E. Carne. 
38, Playfair-road, Southsea, July 25, 1887. 








American Locomotives.—Some Consolidation locomo- 
tives belonging to the Chesapeake and Ohio Railroad, with 
cylinders 20 in. by 24 in., are running with exhaust nozzles 
5 in. indiameter, The company hasordered 14 new Con- 
solidation engines from the Baldwin Works ; these engines 
will have nozzles 5} in. in diameter. The Philadelphia 
and Reading Railroad Company has ordered the construc- 
tion of 35 locomotives at t dwin Works. Hitherto 
the company’s engines have been built at Reading, but 
the a ine shops are overcrowded at present with repair 
work, - 
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LOCK WOOD'S SPINDLESS METALLIC 
VALVE. 


We illustrate below a very simple form of me- 
tallic valve, introduced by Messrs. William Reid and 
Co., 45, Fenchurch-street, London. As will be seen 
from our engraving this valve does not require 
either a spindle or feathers, the guiding being done 

















by the same cap that forms the guard. ‘This cap is 
attached to the valve seat by a bayonet joint, per- 
mitting of easy access to the valve for examination or 
repairs. The valve discharges from both edges, and 
thus combines the advantages of a large waterway and 
low lift. 





SECK’S LUBRICATOR. 

For many purposes grease lubrication is superior to 
oil, and for use in such cases Messrs. Seck Brothers, of 
41, Seething-lane, London, have introduced the arrange- 
ment illustrated below. This lubricator consists of 
asmall cylinder which contains the grease, and can 
be screwed into the top of the bearing; inside of 











this cylinder a small piston moves air-tight, its position 
being regulated by rotating the spring shown in the 
engraving, which, as will be observed, engages with a 
screw thread cut on the outside surface of the cylinder. 
Owing to the shape of this spring, the lubricator can be 
handled by means of a stick, which in dangerous places 
may be a decided advantage. 





Stream Hammer Procress,—In 1867, the heaviest ham- 
mer in Europe was a 40-ton one at the great Krupp Works 
at Essen. In 1873, the Terni Works had a 50-ton ham- 
mer and claimed that it was the heaviest upon the Con- 
tinent. In 1877, an 80-ton hammer was erected at the 
Creusdt Works. In 1885, the John Cockerill Company 
had a 100-ton hammer; and last year Krupp, of Essen, 
egain went to the front with a 150-ton hammer. 





Harzour Works AT MELBOURNE.—The Melbourne Har- 
bour Trust has decided to invite tenders for the construc- 
tion of 1370 ft. of wharfage on the north side of the Yarra, 
extending from the lower Australian wharf to the en- 
trance to the preneend Coode’s Dock. Provision will also 
be made for the erection of two large closed sheds, for the 
use of vessels lying at the projected wharf. The policy of 
the trust hitherto has been that the materials used in 
such works shall be iron bank piles and red-gum ties. 
The great bulk of the required timber has been procured 
from New South Wales at considerable cost, but in future 
contractors will be allowed to use Victorian yellow and 


METHOD OF FASTENING STEEL TYRES. 
BELow we illustrate a method of fastening on steel 
tyres, which has been devised by Mr. J. W. Cloud, 
machinery superintendent of the New York, Lake 
Erie, and Western Railroad. In this system a thin 
steel plate of somewhat greater breadth than the wheel 


Fig 1. 
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centre is taken, and a series of notches (see Fig. 3) are 
cut on each edge; after which it is wrapped round the 
centre, and the tyre shrunk on over al 
tions left between the notches are now bent down into 
a groove on the tyre (Fig. 2) and over wheel centre 
alternately, completing a fastening which will hold the 
tyre if it be broken, and which has the merit of being 
simple and cheap. 





MODERN GUN CARRIAGES. 
The Application of Hydraulic Power to Naval Gunnery. 
(Concluded from page 211.) 

To the 8-in. mounting there is no need to refer, as it 
differs in no important point, except size, from the mount- 
ings just decribed. Butin the next sized gun, the 9.2 in., 
a weight of gun and carriage is reached which demands 
more attention from the naval architect; as upon its 
mode of mounting and working, and its position in the 
ship, must depend to some extent at least the design of 
the whole vessel. 

The addition of a minor armament of 6in. or similar 
guns, or of 6 and 3-pounder rapid firing artillery, may be 
made, and in most large modern war vessels has been 
made, during the construction of the ship; but the few 
large guns which form their principal armament give 
ships a distinctive character of their own, and for these 
provision must be made in the original design. 

The 9.2 in. carriage forms a convenient connecting link 
between the two main classes into which we have, for 

urposes of discussion, divided the various gun mount- 
ings. For guns of this calibre, two forms of carri 
have been designed, one to be worked by hand, the 
other by hydraulic power. In the first, which is a 
special design, the mounting is placed in a circular 
barbette battery, the gun and other projecting portions 
being partially protected from machine gun fire by a 
shield. The difficulty of getting shot and shell to the gun 
is reduced by a number of projectiles sufficient for an 
engagement being placed round the inside of the battery. 
A shot carrier, running on a rail fixed to the inside of 
the battery wall, is used to take the shot to the rear 
of the gun wherever it may be, and a small crane hoists 
the projectile from the carrier to the gun. The powder 
is brought up a central hoist in a powder box, sup- 

rted on a ball-and-socket joint, which admits of the 

x being deflected by a guard plate revolving with 
the mounting in any direction required by the particular 
position of the gun's breech, The powder charge being 
in separate sections can be lifted by hand from the powder 
box to the gun. , 

The centre of the revolving mass is removed a very 
short distance from the centre of motion. This fea- 
ture is obviously of paramount importance in all mount- 
ings worked by hand, as it secures very light and 
easy training. The breech of the pn is fitted with 
a worm and wheel gear to control the opening and 
closing of the breech screw, and to prevent its swingin 
in aseaway. The shot and powder charge are ramm 
home with the rammer shown housed on the side of the 
slide; and the work to be done in this operation is con- 
siderable, when it is taken into account that the shot 
weighs 380 lb. The training gear is worked by six men 


all | and fitted with three different speeds ; the most powerfu 


being used to give greater control when the ship is rolling 
heavily. The greatest recommendation which the mount- 
ing for 29.2 in. gun to be worked by hand possesses as 





grey box. 





st one for hydraulic power, is the superior lightness 
obtained by the first method ; but after all only one gun 





The projec- | f; 


is carried in a battery 17 ft. in diameter; and a large 
gun’s crew is required to manipulate it. 

In contrast to this manual labour mounting we may 
turn to the design for a pair of guns mounted in a turret 
of only 17 ft. diameter, where loading, training, and elevat- 
ing are all accomplished by hydraulic power, and in which 
the older form of hydraulic recoil press is still retained, 
as it facilitates the application of hydraulic power’ to run- 
ning the gan in and out. The turret is turned by a pair 
of hydraulic engines placed on the deck beneath, but only 
one is really required to do the work, except in the 
roughest of weather. These engines are controlled by a 
train of starting and reversing gear terminating in a wheel 
brought conveniently near to the hand of No. 1, who lays 
the and directs the firing from the small sighting hood 
on the turret roof. A great advant: of the hydraulic 
power is shown in the fact that the guns are thus 
enabled to be mounted very far forward. In the former 
example this could not be done, as the training would 
thus be rendered too slow, by reason of the greater fric- 
tion involved, or would necessitate an abnormally large 
complement of men. 

The system here shown possesses three great advan- 


_ Firstly, it secures almost perfect muzzle-pivotting, and 
in consequence the port is almost filled by the chace of 
the gun ; secondly, the recoil cylinder is always parallel 
to the line of recoil of the gun ; and thirdly, if the muzzle 
of the gon be shot off, the elevating gear would not be 
Tt might possibly. b that th le should be 
t might possibly happen that the muzzle shou 
shot off in cases like this, where the guns are too long to 
be brought within the protection of the turrets, and such 
an accident in the case of a gun mounted on trunnions, 
and depending for its elevation on its exact balance, 
would instantly incapacitate the elevating gear. 

In a gun, however, mounted on the system just ex- 
plained, this would not be the case, and though its 
muzzle were knocked off, the piece would still pussess 
a very considerable efficiency. This gun has no trun- 
nions, but is carried on a saddle to which it is 
strapped. The saddle is controlled in its movements 
by a recoil press, which also acts as a running-in- 
and-out-cylinder, It is fitted to a slide, pivotted at its 
ront end to the turret structure just under the turret 
port, and supported at its centre by a powerful hydraulic 
press. This press gives depression by raising nearly the 
whole weight of the gun with its carriage and slide, and 
when the water is exhausted from it the gun is- corre- 
spondingly elevated. . A handle for working the elevating 
valve is also carried up to the sighting platform, so that 
No. 1 has the power of adjusting both elevation and train- 
ing up to the moment of firing. Guns, when placed in a 
turret, cannot have sights affixed to them, as there would 
be no direct line of sight through the port, and:it is there- 
fore usual to place the sights in such cases on the roof of 
the turret. 

Our practice has always been to drive the rear sight 
by some attachment fixed either to the gun or to the gun 
slide. In the mounting now before you, the rear sight 
is geared to the slide by the toothed arc fixed below. This 
sight is therefore forced to take a position corresponding 
to that of the gun ; and we find in practice that this plan 
gives excellent results. In a recent case, out of four 
rounds fired in six minutes with 43-ton guns, three shots 
actually hit a target, distance 1500 yards, and the fourth 
fell very near it, and this when the ship from which they 
were fired was steaming rapidly. The most convenient 
position for loading is that of extreme elevation. The gun 
can then be set down on to dead stops, into a well-defined 

ition, which insures its being in perfect line with the 
 anaeere opening and closing machinery, and with the 
fixed rammer. The breech of the gun is opened, and the 
breech screw withdrawn to one side by the hydraulic 
breech a of which there is no need now to give 
a description. By the working of a single hand lever 
this gear also performs the reverse operations in their 
consecutive order. An armoured battery, oval in form, 
rotects the ammunition hoists, and the rammers at the 
ne of the turrets. Two loading stations are provided, 
admitting of the employment, either of the nearer one or 
of that which keeps the ports of the turret furthest from 
the enemies’ fire, as may be desired. A great advantage 
secured by having two loading stations is, that in case of 
accident rendering the first unavailable, there is alwa 
the second to resort to, The rammers are arranged like 
the tubes of a telescope, and the amount of protective 
armour required for them is thus reduced. When closed 
they are only 6 ft. long, but when full out they measure 
19ft., and push the shot —_— a distance of 124 ft. in its 
passage from the hoist to theshotchamber. The ammuni- 
tion hoists go down to the deck below, and are charged 
from overhead rails, leading from the hatches over the 
magazine and shell rooms. It would be better perhaps 
these latter been in more direct communication with 
the hoists, so that the full advantage of having hydraulic 
transporting gear might have been realised. And where 
this arrangement is adopted, means can easily be provided 
to prevent accidents occurring by the direct communica- 
tion of fire through the ammunition shafts. There is, 
however, some reluctance exhibited by naval constructors 
to abandon the old arrangements. But in H.M.S. Victoria 
the idea has been carried out in the arrangement of the 
main azine and shell rooms, each of which terminate 
ina call handing room, through which the ammunition 
shaft passes. 
Comparing the 9.2 in. mounting we have just discussed 
with that arranged for hand labour, we find that the 
former or hydraulic worked turret for two guns, with the 
carriages, slides, engines, and all accessories complete, 
weighs 85 tons ; and is protected with 200 tons of armour 
and backing. This gives a weight of machinery of 424 





tons, protected by 100 tons of armour per gan. The hand- 
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worked gun has a weight of machinery included in the 
carriage, shield, slide, and accessories of 26 tons, protected 
by some 80 tons of armour per gun. You will thus see 
that the hydraulic arrangement involves a greater weight 
of machinery, but against this must be set the greater 
facility and speed of working, and the reduction in the 
number of men employed. ‘The number of men actually 
required in the turret to work the manual labour mounting 
is 16, for the hydraulic only five. 2 

The next sized gun, the 10 in. of from 25 to 30 tons in 
weight, though seldom mounted in a turret, has been 
cftener used perhaps than any other for the bow and 
stern chaser guns of that larger and important class of 
ships known as belted cruisers. Several patterns of 
mounting have been employed for this purpose. A 
great object in their design has been to protect, as far 
as possible, the guns’ crews and the most vulnerable por- 
tions of the gun and mounting, from the ruinous effects 
of machine gun fire. With this view a loading chamber 
formed of 2-in. steel plate is provided at the rear of the 
gun slide. In this the breech of the gun and the men 
working it are completely hidden from sight, and protec- 
tion is given to the handles for elevating and training 
the gun. Thick plates are also provided for. the pro- 
tection of the more delicate portions of the gear. This 
mounting is fitted with both hydraulic and hand load- 
ing gear, and is trained by hydraulic machinery worked 
by a drum and chains, so that it can turn on a centre 
pivot to 30 degrees before or abaft the beam on either 
side. The gun is run in and out by hydraulic go | 
making use of the recoil presses for this purpose, Load- 
ing is effected when the gun is laid fore and aft, in 
which position the loading chamber is in line with, and 
almost touching, a fixed deck house, into which the am- 
munition is brought by hoists from below. This type of 
mounting has been employed in the Esmeralda, and in 
the Italian cruiser Giovanni Bausan, and her sister 
ships the Etna, Vesuvio, and Stromboli. The more re- 
cent mounting shows the following improvements: The 
centre pivot and racer plate are made in one piece, so 
that they are easily placed on the deck, and must retain 
their correct relative positions. The gun runs out auto- 
matically into firing position, and the mounting is trained 
by an hydraulic engine placed on the deck below. This 
engine is geared by vertical shafts and toothed wheels to 
a rack carried near the bottom of the mounting; and a 
special device is used to avoid any leash of the toothed 
wheels. This pattern has been adopted in the Japanese 
cruisers, Tackachiho and Naniwa, and other foreign 
vessels, and also on the English men-of-war Victoria and 
Sans Pariel, 

The mounting for the 12 in., or 43-ton gun as it is more 
generally called, is the next that need occupy our atten- 
tion, This mounting is in use on the turret ships Colos- 
sus, Edinburgh, Conqueror, and Hero, and also in the 
barbette-battery ship Collingwood. 

The turret revolves on a roller path laid on the main or 
citadel deck, and its base is in consequence protected by 
the armour surrounding the citadel. It is turned by a 
pair of hydraulic engines placed on the deck beneath, and 
geared to the turret in the same way as already described 
in the case of the 10-in, oe These engines are 
controlled by a spindle passing through the axis of the 
piping at the centre of the turret. This spindle is worked 

y a train of gear from either of the three sighting sta- 
tions. The guns are loaded from the long boxes shown 
in the figure ; and these are hinged at their rear ends to 
® pivot attached to the battery deck. In their normal 
condition they lie flush with the deck, and therefore offer 
no obstruction to the passage way. They can be charged 
either from above or from below as may best suit other 
arrangements in the ship, and after charging are hoisted 
by the hydraulic cylinder into line with the elevated 
guns, whenever it is desired to load them. Each box 
contains an hydraulic rammer which can be used tu push 
the charge into the gun, after it has been brought into 
position. 

The 13) in. or 68-ton gun is the largest but one in use 
in the English Navy, and has been adopted for the bar- 
bette ships Rodney, Camperdown, Anson, and Howe, and 
for the two most recent and powerful turret ships, the Nile 
and Trafalgar. 

pa vss of this mounting has been designed that can 
be adapted to either the barbette-battery or turret system 
of protection. In either case the base of the turret is 
practically the same, and contains the hydraulic turning 
engines which act upon a fixed rack seins to the deck. 
The gun slides, carri » elevating gear, ammunition 
hoists, &c., are also similar in both instances, The only 
real difference is that in the turret arrangement all the 
small gear for effecting the movements of the mechanism 
must be carried one stage higher to reach the sighting 
towers, which are then placed in the roof of the turret. 

The 105 and the 110-ton guns, the most powerful yet 
made, have been mounted in the same way. In the 
Victoria and Sans Pariel the turret system is adopted, 
in the Italian vessels Italia, Lepaato, Lauria, Doria, and 
Morosini, the barbette-battery. 

We have now touched on a few of the principal mount- 
ings which have been designed of late years. You will 
readily understand that the scope of a paper of this 
nature is necessarily limited, and that the view we have 
been able to give you of the subject is only an incomplete 
and superficial one. Time-prevents us from alluding to 
many of the most recent improvements; a large number 
of which have as yet scarcely passed the experimental 
stage, And we have from a similar reason abstained from 
alluding to some types of mounting adopted in particular 
vessels, but not in common use; among which may be 
mentioned the disappearing mounting on Moncrieff’s dis- 
appearing principle introduced on M.S. Témeéraire. 

etrust, however, we have said enough to fulfil the 
object of this paper, which is to show the great advantages 





which have resulted from application of hydraulic power 
to naval gunnery, and to describe some of the mechanical 
adaptations for rendering it available. 








BRIDGING THE FIRTH OF FORTH.* 
By B. Baker, M. Inst. C.E. 
(Concluded from page 210.) 

Erection.—Facility of erection is one of the most im- 
portant desiderata in the case of the Forth Bridge. 
Owing to the 200 ft. depth of water, scaffolding is impos- 
sible, and the bridge has to constitute its own scaffolding. 
The principle of erection adopted was therefore to build 
first the portion of the superstructure over the main piers, 
the + steel towers, as they may be called, although 
really parts of the cantilever, and to add successive bays 
of the cantilever right and left of these towers, and there- 
fore yrwrnee | each other, until the whole is complete. 
This being the general principle a great deal yet re- 
mained to be done in settling the details. What was 
finally settled (see pages 228 and 232) is as follows: _ 

After the skewbacks, horizonta] tubes, and a certain 
length of the verticals as high as steam cranes could con- 
veniently reach, were built, a lifting stage was erected. 
This consisted of two platforms, one on either side of the 
bridge, and four hydraulic lifting rams, one in each 12 ft. 
tube. To carry these rams cross-girders were fitted in 
the tubes capable of being raised so as to support the rams 
and platform as erection proceeded, and steel pins were 
slipped in to hold the cross-girders. Travelling cranes are 
placed on the platforms, and these cranes, with the men 
working aloft, are of course raised with the platforms when 
hydraulic pressure is let into the rams. The mode of 
procedure is to raise the platform 1 ft. and slip in the steel 
pins to carry the load whilst the rams are getting ready to 
make another stroke of 1ft. When a 16 ft. lift has been 
so made, which is a matter of a few hours, a pause of some 
two or three days occurs to allow the rivetting to be com- 

leted. The advance at times has been at the rate of three 
ifts, or 48 ft. in height, in a week. 

The rivetting appliances designed by Mr. Arrol are of a 
very special and even formidable character, each machine 
weighing about 16 tons. It consists essentially of an 
inside and an outside hydraulic ram mounted on longi- 
tudinal and annular girders in such a manner as to com- 
mand every rivet in the tubes, and to close the same by 
hydraulic pressure. Pipes from the hydraulic pumps are 
carried up inside the tubes to the rivetters, and oil furnaces 
for heating the rivets are placed in convenient spots, also 
inside the tu By practice, and the stimulus of pre- 
miums, the men have succeeded in putting in 800 rivets 
per day with one of the machines ata height of 300 ft. 
above the sea, which in fact is more than they accom- 
plished when working at ground level. Indeed, by the 
system of erection adopted, the element of height is prac- 
tically annihilated, and with ordinary caution the men are 
safer aloft than below, as in the former case they are not 
liable to have things dropped on their heads. 

The cantilever will be erected and rivetted in precisely 
the same manner as the great towers, but owing to the 
overhang temporary ties will occasionally be required. 
The centre girder itself will be similarly erected, one- 
half being temporarily added on to the extremity of 
each cantilever, and when the two ends meet at the centre 
of a 1700 ft. span they will be connected, and the tem- 
porary joints, with the cantilevers, released. Roller joints 
are provided at the cantilever ends for expansion, and at 
the main piers the whole superstructure rests on lubri- 
cated sliding bedplates. 

The system of erection by overhanging offers great 
advantages as regards safety, as each successive part of 
the superstructure is rivetted up and completed before a 
further portion is added. In the case of an ordinary bridge 
the whole superstructuce must first be temporarily bolted 
up on scaffolding, and in that condition is liable to be 
— away by flood or hurricane at any moment. 

There is nothing new under the sun, and therefore you 
will not be surprised to hear that in 1810, a certain Mr. 
Pope proposed to construct a cantilever bridge, of 1800 ft. 
span, across the East River, in New York, and, indeed, 
exhibited a 50 ft. model of the same. 

I have described the process of erecting the Forth Bridge 
in sober prose, if I had thought of doing it in verse I 
should have appropriated bodily Mr. Pope’s lyrical version 
of his intended operations at the East River, of which the 
following is a sample : 


** Each semi-arc is built from off the top, 
Without the aid of scaffold, pier, or prop ; 
By skids and cranes each part is lowered down, 
And on the timber’s end grain rests so sound. 
Sure all the bridges that were ever built, 
Reposed their weight on centre, pier, or stilt ; 
Not so the bridge the author has to boast, 
His plan is sure to save such needless cost ; 
A ladder on each side is lowered down. 
And shifted from the fulcrum to the crown.” 


To carry out the work at the Forth Bridge there is an 
army of 3500 workmen officered by a proportionate num- 
ber of engineers, Everything except the rolling of the 
steel plates, is done on the spot, and consequently there 
are literally hundreds of steam and hydraulic engines 
and other machines and appliances too numerous to men- 
tion, many of them being of an entirely original character. 

It is, of course, eee to carry out a gigantic work 
of the kind I have had the honour of bringing before 
the Institution without paying for it, not merely in money, 
but in men’s lives. I shall have failed in my task if you 
do not, to some extent, realise the risks to which zealous 


* Lecture delivered at the Royal Institution. 








and plucky workmen will be sure to expose themselves in 
ushing on with the work of meeting the Forth Bridge. 
Sooakin on behalf of the engineers, I may say that we 
never ook a workman to do a thing which we are not pre- 
to do ourselves, but of course men will, on their 
own initiative, occasionally dorash things. Thus not long 
ago a man trusted himself at a great height to the simple 
grasp of arope, and his hand getting numbed with cold he 
unconsciously relaxed his hold and fell backwards a descent 
of 120 ft., happily into the water, from which he was 
fished out, little the worse, after sinking twice. Another 
man going up ina hoist the other day, having that fami- 
liarity with danger which breeds contempt, did not trouble 
to close the rail, and, stumbling backward, fell a dis- 
tance of 180 ft., carrying away adozen rungs of aladder 
with which he camein contact, as if they had been straws. 
These are instances of rashness, but the best men run 
risks from their fellow workmen. Thus, a splendid fellow, 
active as a. cat, who would run hand over hand along a 
rope at any height, was knocked over by a man dropping 
a wedge on him from above, and killed by a fall of between 
100ft. and 200 ft. There are about 500 men at work at 
each main pier and something is always dropping from 
aloft, Isawa hole 1 in. in diameter made through the 
4 in. timber of the staging by aspanner which fell about 
300 ft. and took off a man’s cap in its course. On another 
occasion a cones spanner entered a man’s waistcoat and 
came out at his ankle, tearing open the whole of his 
clothes, but not injuring the man himself in any way. 
Happily there is no lack of pluck among British work- 
men; if one man falls another steps into his place. Diffi- 
culties and accidents necessarily occur, but like a dis- 
ciplined regiment in action we close up the ranks, push 
on, and step by step we intend to carry on the work toa 
victorious conclusion. 





Bringing THE Murray.—A bridge is to be constructed 
over the Murray at Yarrawonga, the cost to be borne in 
equal proportions by the governments of Victoria and 
New South Wales. The work of erecting the structure 
will be undertaken by New South Wales. The Victorian 
contribution was voted last session, and Mr. Nimmo 
attributes the delay in commencing the bridge to the 
inaction of the public works department of New South 
Wales. The chief consideration is as to the exact site of 
the bridge, seeing that each colony has to bear the cost of 
constructing the approach on its own side. 


CoAL In Cotorapo.—Colorado is said to possess very 
extensive coalfields, not to speak of oil wells, which are 
another important source of wealth. The yield of coal in 
the State last year was 1,439,811 tons; the valuation of 
coal on the cars was 2.35 dols. per ton, or 3,375,095 dols, 
About 3500 men are employed in coalmining in the State. 
The average cost of producing the coal on the cars at the 
mines, is 1.74 dola. per ton. The fields yield anthracite, 
bituminous and lignite ; and the United States Geological 
Survey officers are of opinion that 100,000 square miles 
of territory in Colorado are underlaid by coal-bearing 
strata. 


AMERICAN STEAM NaviGcaTION.—The steamship Win- 
throp, built by the New England Shipbuilding Company, 
to run between New York and Portland, is equipped with 
boilers and engines from the New England Iron Works, and 
the machinery, designed by the superintendent of the works, 
is said to be the best piece of mechanism ever turned out in 
Maine. The engines are triple-expansion, with cylinders 
22 in., 36 in., and 55 in. in diameter, and 36 in. stroke, 
and are intended to run at a rate of 90 revolutions per 
minute. The Winthrop has a surface condenser weighing 
8 tons. Her propeller is 12 ft. in diameter, and weighs 
5600 lb. The two boilers are 10 ft. in diameter and 24 ft. 
long, both of extra quality steel, and calculated to 
carry a working pressure of 150 lb. to the square inch, 
There are three circular furnaces in each boiler. The 
consumption of coal is about 13 tons in 24 hours, 

QUEENSLAND Raltways.—A permanent survey to the 
Thomson is completed, and the plans for the ninth section 
of the Central Railway are now well in hand. On the 
Springsure branch—the construction of which is being 
carried out by the Queensland Railway Department—the 
rails have been laid up to 187 miles. Bridgework beyond 
that point is somewhat backward, owing to wet weather, 
and consequent difficulties in drawing timber. It is hoped, 
however, that the work will be finished within two or 
three months. Comparatively little damage was done to 
the Clermont line by recent floods, but a few additional 

ood openings will be put in. On the Emu Park Railway 
work is being vigorously carried on from North Rock- 
ampton to 14 miles. The earthworks are well advanced, 
and ballast and sleepers are being readily obtained. The 
bridgework is under way for four miles, but no small 
difficulty has been encountered in driving and boring. In 
one case the boring was carried to a depth of 60 ft., with- 
out finding a satisfactory bottom, ant in another rock was 
only found at 43ft. Mr. Stanley has examined the altered 
permanent survey from 14 miles to Emu Park. The line 
will now go nearer the coast than was previously intended, 
and a better gradient will be secured, and at the same 
time less earthwork will have to be done. Another good 
result of the deviation is that a station can be erected 
much nearer the charming seaside resort of Yeppoon than 
was formerly the case, aad if necessary a branch line 
to that place could be more easily constructed. Mr. 
Stanley has examined railway wharves nearly completed at 
mpton. Mr. Stanley also examined the Bundaberg, 
Kilkiven, and Maryborough lines, and found that they 
had suffered to a com ed slight extent from floods ; 
a few extra flood openings will probably meet, however, 
all the requirements of the case. 
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DYNAMO-ELECTRIC MACHINES. 


7704. E. J. Houghton, London. Fuze for Dynamo- 
Electric Machines. (6d. 2 Figs.) June 8, 1886.—A fuze of 
easily melted metal is included in the shunt or main circuit of the 
machine in close contiguity to the brush where itis in contact 
with the commutator, so that when excessive sparking or flame 
occurs the fuze will be melted and the circuit broken. (Sealed 
June 14, 1887). 


7004. R. E,B. Crompton, Chelmsford, Essex. Im- 
provements in Apparatus for Generating Currents 
of Electricity and in Electro-Motors, (8d. 2 Figs.) May 
25, 1886.—This invention relates to an improved combination of 
a dynamo machine with its driving engine. A separate bedplate 
or framework and a separate shaft or spindle for the dynamo are 
dispensed with. The revolving armature is secured to one end of 
the engine shaft in such a manner as to act asa flywheel. The 
framework er bedplate of the engine is made of a form which 
allows of the field magnets of the dynamo being secured to it 
without interfering in any way with the efficiency of the magnetic 
field. (Sealed June 7, 1887). 


9478, J. A. Fleming, London. Improvements in 
Dynamo-Electric Machines. (8d. 5 Figs.) July 21, 
1886.—This invention has for its object to enable dynamo ma- 
chines that are drivenfrom a source of motion subject to great 
variations, such as the axle of a railway carriage or a shaft in a 
ship, to be successfully employed to generate electric current for 
electric lighting or other puree where uniformity of electro- 
motive force is essential, ferring to Fig.1, the field magnet 
coils of the dynamos are wound in sections F joined up in series. 
One end of the series terminates on one brush b or main terminal 
of the machine; the other end of the series is insulated. From 
the junction of each field magnet sectional coil a conducting wire 
is led to a commutator or divided contact arc C consisting of a 
number of conducting pieces insulated fromeach other. Over the 


commutator C moves a radial contact-piece R to which is attached | _ 





a wire 73 leading to the other brush or main terminal b! of the 

hine. The ber o tions of the field magnet coils interpo- 
lated between the main terminals b, b! of the machine will therefore 
be varied according to the position of the contact piece R. The first 
section of the field magnet coils consists of wire of suitable size and 





Fig. 1. 














we be 


length to form an exciting shunt coil, when the machine is ee 
at the lowest speed at which it is desired to begin to obtain uni- 
formity of electromotive force. All the succeeding ions are 
wound on in an opposite direction so that the successive addition 
in series of every coil, after the first, adds negative ampére turns 
as regards the excitation of the field magnets. As the speed of 
the machine increases, a speed indicator or governor G introduces 
negative magneti-ing coils and reduces the total etising 
power acting on the iron of the field magnets. The intensity of 
the interpolar magnetic field of the machine is thus caused to 
vary inversely as the speed of rotation, so as to bring about a 
uniformity of electromotive force over a certain range of varying 
speed, hen the dynamo is used to charge secondary batteries, 
an arrangement illustrated in Fig. 2, is —— to prevent a 
back current from the secondary batteries when the s of the 
dynamos falls below acertain value. This is effected by making 
the governor G open or close a relay circuit at certain speeds, The 
relay circuit takes current from the secondary cells B, and operates 
& mercury switch T by means of a solenoid I which closes or opens 
the charging circuit. (Accepted, June 22, 1887). 

9708, A.B. Holmes and J. C. Vaudrey, Liverpool. 
New and Improved Apparatus for Automatically 
Making and Breaking Circuit fora Charging 
Accumulators, also Applicable for Use in 
Two or more Compound Wound Dynamos in 
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Circuit. (8d. 8 Figs.) July 27, 1886.—In apparatus used for the 
foregoing purpose, it has been toemploya + ae branch 
circuit with a large resistance involving considerable expense in 
forming the coil. According to this invention the use of a special 
circuit and large resistance coil is avoided by tapping and using 








centre by a coil G. Near the ends of the lever A are electro-magnets 
H, I, surrounded by a coil forming t of the main circuit be- 
tween the dynamo and the accumulators. Thecoil on the — 
lever is wound in series with a second coil pees may | 
electro-magnet core, and in such a direction as to prod . and 
S. poles as marked in the illustration. The weight B is adjusted 
to raise the contact-piece C at the other end of the lever A out of 
the mercury cup or other contact D when the dynamo is not in 
action, bringing the N. and 8. poles of the pier tie in proxi- 
mity to the similar poles .of the electro-magnets HI. When the 
dynamoattains its i ey oe ae the repulsion between the 
similar poles, and the attraction between the dissimilar poles of the 
three magnets causes the contact C of the rocking lever to be forced 
down into the mercury cup, thus completing the main circuit, 
the current in which passing through the main coils of the 

ets in the same direction as the shunt coils, causes the con- 
tact end of the rocking lever to be held firmly down into the 
mercury contact cup.’ If, for any reason, the speed and electro- 
motive force of the dynamo ia diminished, and the current com- 
mences to flow back from the>accumulators to the dynamo, the 
polarity of the electro-magnétg is lessened or reversed and the 
weighted end of the rocking lever again falls, breaking the circuit. 
(Accepted June 22, 1887). 


13,293. S. Alley and A. G. Brown, Polmadie, Ren- 
frew, N.B. Improvements in Devices for Transmit- 
Motion from Motors to El 

tC) M es, (8d. 6 Figs.) ber 19, 1886.— 
In carrying out this invention when requiring to drive the shaft 
of a dynamo at a greater speed than that of a motor shaft, a 
driving belt 7 is employed with pulleys of suitable sizes on the 
driving and driven shaft 11, and an intermediate pulley 12 is 
placed between and in contact with the driving and driven 
— 8,9. The intermediate pulley 12 is carried by a bracket 
‘ormed on a sleeve 14 which slides on a pillar or standard 15, the 
position of the sleeve on the standard being regulated by a screw 
16, 80 that the pulleys 8, 10, and 12 can be put in sufficiently close 
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contact to enable the intermediate pulley 12 to assist in transmit- 
ting the driving power, and alsoin keeping the belt tight. The 
intermediate pulley 12 serves to prevent lateral strains from 

g on the shafts, whilst the arrangement admits of a much 
shorter belt than is commonly considered necessary. The shaft 
11 of the driven pulley, or the driven pulley itself, is coupled to 
the shaft of the dynamo by a slightly flexible coupling of im- 
proved construction illustrated in Fig. 2. In this coupling an 
annular series of strong pins or studs 17 projecting parallel to the 
shaft from the coupling part 19 forming part of the pulley 10, are 
entered into sockets formed in another coupling part 21 secured 
to the shaft 11. These sockets are made larger than the studs, 
and the studs have short thick rubber tubes placed on them to 
fill the sockets. (Accepted July 9, 1887). 


TELEGRAPH AND TELEPHONY. 


7736. 8S. F. Shelbourne, New York, U.S.A. Im- 
provements in Induction Telephone Ke ters. 
(8d. 4 Figs.) June 9, 1886.—The object sought to be attained b 
this invention is to repeat more distinctly than heretofore mpeedh 
telephonically from local ground ‘circuits on to and over trunk 
line metallic circuits and thence on to and over local ground 
circuits at the stations where the message is delivered, and vice 
versa ; thus enabling vocal communication to be carried over a 
combination of ground circuits with metallic circuits, between 
persons | on the ground circuits and many miles apart. This 
object is effected by the employment of an improved induction coil 
consisting of a combination of two or more separate magnetic cores 
and their surrounding coils in parallel circuits of two insu- 
ep — wen ‘om “Y ; -~ a ae _ telr edjemnt, that 
the opposite polarities of eac! r at their adjacent ends. 
(Seabed June 14, 1887). 


Lightning Guard for Poles and Supports Carrying 
for Poles up) 
Eisctrical Conductors. (8d. 2 Figs.) Jans 9, 1886.—The 
improved lightning guard consists of a wire or band bent ina 
semi-oval shape so as to form an arch or bridge over the insulator 
or conductor to be protected. To the top of the semi-oval wire is 
fixed a metal spike, and to its lower portion is attached a metallic 
strip leading to earth. (Sealed June 20, 1887). 


8303. S. T. Shelbourne, New York, U.S.A. Im- 
provements in Electric Cables, jsd. 3 Figs.) June23, 
1886.—The improved cable is inclosed in a leaden covering, and is 
formed of strands of four conductors each. The strands are 
arranged helically about one of their number constituting the 
core of the cable, and each strand is connected with its successor 
in progression between the sections in the length of the cable by 
the electrical union of wires of identical position and ber in 
a strand or lineal succession of strands. (Sealed June 24, 
1887). 


8419, 





E, Dunn, Stafford. Improvements in the 
and Apparatus for Needle-S 


Making 
T = Instruments Semi-Acoustic. (8d. 4 Figs. 
June 26, — Across the needle midway between its centre an 
end is soldered a short pin, so that by the movements of the needle 


the pin shail strike endwise upon a small plate of glass fixed upon 
the side of ‘‘ sounders” or boxes of wood, placed one on each side 
of the needle. (Sealed June 20, 1887). 


89904. W. Lloyd Wise, London, (J. Rae and J. C. 
Simpson, Montreal, Canada.) Improvements in Automatic 





. 
are Applicable to Ordinary Telegraphy. 
11 Figs.) July 9, 1886.—According to this invention the message 
is sent by the contact of the transmitting stylus or pen E! alter- 
nately with the ducting and insulated surfaces of the re- 
volving cylinder A. The insulated lines of the message to be sent 
are p) upon the surface of thecylinder A. The pen &' by which 








the signs or symbols are marked upon the cylinder A is always in 
contact with the cylinder, and is moved from side to side by 
means of an electro-magnet F charged by any suitable battery 
and key worked by the operator, so as to describe a continuous 
message line com of short lines G (Fig. 3) placed in two 

paths and connected together by diagonal lines which 
join the ends of the short lines. The pen E! is continuously fed with 
nsulating ink through a flexible tube from a reservoir E‘. 
(Sealed August 5, 1887). 


ELECTRIC LIGHTING. 


3508. RK. E. B. Crompton, London, and W. A. aye, 
Chelmsford, x. Improvements in Elec 
Light Fittings. (sd. 3 Figs.) March 12, 1886.—The improve- 
ments consist in a combination of parts for suspending an electric 
lamp so that by a pull on the pendant the current may be switched 
on and off. (Sealed April 7, 1887). 





5962. T. J. Handford, London. (E. H. Johnson, New 
York, U.S.A.) Improvements in and relating to In- 
candescent Elec Lampe. (8d, 9 Figs.) May 8, 1886.— 
This invention relates to devices for preventing, n case of breakage 
of the carbon filament, the destruction of incandescent electric 
—— in, series when — with currents of high tension. The 
leading in wires are placed in such close proximity within the 
stem of the lamp that they will be fused together by the passage 
of an arc between them. Also, the leading in wires are joined by 
a connection of such resist that practically no current will be 
conveyed by it so long as a circuit exists within the lamp, but that 
current w: when circuit is broken within the lamp, whereby 
an arc will formed between the wires and the wires fused 
together. (Sealed May 10, 1837). 


6203. H. J. Haddan, London. (C. Seel, Charlottenburg, 
Germany.) Improvements in the Preparation of Car- 
m Filaments for ic Lamps. (8d. 2 Figs.) 
May 7, 1886.—The improved carbon thread is composed of an inner 
lay er of carbon of angle-iron-shaped section, a second layer of sili- 
cate, and a third regulating layer of carbon obtained by electric 
recipitation in a bath of soiid paraffin, naphthaline, or similar 
ydro-carbon. (Sealed May 10, 1887). 


7080, W. R. Johnston, Qu’Appelle, North West 
Territories, Canada. An Improvement in Arc 
Electric . [4d.] May 26, 1886.—Inventor claims : The 
use, in electric arc lamps, of a rigid helically coiled positive 
carbon rod surrounding a straight negative carbon rod, the two 
rods being made of equal diameters, and the helical rod being coiled 
to such a pitch, that in consuming its extremity will always re- 
main in the same plane with the extremity of the straight rod, so 
that the electric arc will pass from the extremity of the one to 
that of the other. (Sealed June 3, 1887). 


7919. R. Kennedy and BR. Dick, Glasgow: Improve- 
ments in and Connected with Incandescent Electric 
ps. (8d. 3 Figs.) June 12, 1886.—This invention relates 

to the manufacture of carbon conductors of less than 100 ohms 
current resistance, and from 650 to 150 ohms specific resistance 
per inch. A switch lever is formed on the electrodes within the 
= for automatically short-circuiting these on the failure of the 

p. (Sealed June 23, 1887). 


8413. J. G. Lorrain, London. Improvements in 
Electric Lamps, [6d.) June 25, 1886.— 
The improvement consists in the use of bunches of separate con- 
ducting wires passing to the ends or mounts of an incandescing 
carbon conductor, for the reason that the separate conducting 
wire of the bunch can be more effectually sealed in the glass of a 
lamp globe than a single large wire having a sectional area equal 
to the whole of the wires of the bunch. (Sealed July 1, 1887). 


$471. H. W. Rh Yorks. Improve- 
ctric 


oads, Halifax, 
ments in Ele Lamps, (8d. 3 Figs.) June 28, 1886.— 
This invention relates to the 


construction of electric lamps of 
compact form with carbons of circular, icircular, or straight 
form fixed in their holders in horizontal positions and fed in 
opposite directions by toothed wheels on rods with a pinion wheel 
between them. (Sealed July 1, 1887). . 


8513. W. Maxwell, London. Improvements in the 
Manufacture of Carbon Filaments or other Con- 
ductors t Electric Lamps, (6d.) June 
29, 1886.—These improvements have for their object to luce & 
clean, dense, and eneous deposit or layer of carbon upon the 
surface of a filament or other refractory conductor while at a 
high gs og from coal gas or other hydro-carbon or 
vapour. e filament is electrically heated or ‘“‘ flashed” ina 
current of hydro-carbon gas which has a Me, wanna or strength of 
flow cient to ov the tendency to form connection cur- 
rents within the “flashing” vessel, and so prevents any return 
of the altered and vitiated products towards the filament. (Sealed 
July 1, 1837). 


10,800, J. T. Lister, Cleveland, Ohio, U.S.A. Im- 

ts in the Process of and Apparatus for 
Carbons for Electric Lamps. (ls. 1d. 
24 Figs.) August 24, 1886.—The improvements consist in substi- 
peery Boer rene for hand work in making carbons, The carbon 
dust is placed into the moulds while they are cold, and the moulds 
and dust are heated ether. The carbon dust is distributed 
uniformly in the moulds, so as te produce carbons of equal 
density hout their length. The web is cut close to the side 
of the carbon, thus avoiding a seam or rib and leaving the carbon 
smooth round, (Sealed May 10, 1887). 


1531. H. L. Ohio, U.S.A. Electric 
Ligh 


Pyle, Akron, 
ting | mg gr for Locomotive Engineers, [11d. 
22 .) February 1, 1887.—This invention relates to an electric 
fi lamp having 2arbon regulating or feeding mechanism 
by an electrically-propelled motor ; also to mechanism for 
pivotally i pe searee | the lantern and causing it to be automatically 
justed to throw the beam of light across the chord of 
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the circle as the engine begins to turn a curve, so that the track 
will be illuminated in front of the train, even on the sharpest 
curves, (Sealed June 10, 1887). j 


BATTERIES AND ACCUMULATORS. 


4662. F. King, London, Improvements in the 
Automatic Electrical Distribution and Charge of 
Seco: Batte: (lld. 2 Figs.) April 2, 1886,—This 
invention relates to a combination of apparatus for automatically 
charging and discharging two or more secondary batteries or sets 
of secondary batteries at the proper times without rs fa 
the charging and discharging circuits. (Sealed June 3, 1887). 


5817. 8. F. Walker, Cardiff. Improvements in 
Galvanic Batteries. {4d.) April 29, 1886.—Sulphur and 
carbon suitably proportioned form the depolarising agent in 
combination with the other elements constituting a cell of the 
Leclanché type. (Sealed July 8, 1887). 


5855. F. W. Branson, Leeds. Improved Galvanic 
Battery. (6d.] April 30, 1886.—This is a double fluid cell. 
A solution of sulphate of mercury in diluted eulphuric acid is used 
as the exciting fluid for the zinc element, and the carbon element 
is immersed in a depolarising fluid consisting of a mixture of 
chromic and sulphuric acids with water. (Sealed July 8, 1887). 


8497. A. F. St. George, Redhill, Surrey. Improve- 
ments in Apparatus for Generating Electricity. 
(8d. 1 Fig.] June 29, 1886.— This invention relates to a 
galvanic cell in which the elements are formed by separate flexible 
bands or chains of metal and carbon which are caused to move 
slowly through the exciting solution. These bands can also be 
made to pass through a depolarising solution or powder before 
re-entering the exciting cell. ( July 5, 1887). 

A Novel 


8832. A. Schanschieff, Gipsy Hill, Surrey. 
Saline Preparation Applicable for Use in Galvanic 
Batteries and the Process for the Manufacture of 
the same, {6éd.] July 6, 1886.—The novel saline preparation is 
prepared by dissolving mercury in sulphuric acid, pA gies. the 
excess of acid, adding water to the resulting mass, and separating 
the precipitate, then treating this precipitate with acid and again 
with water, and so on, and either retaining the solution for use in 


the liquid form or evaporating the solution to obtain the solid salt. | 


This salt is freely soluble in water to such a degree that 21b, of 
metallic mercury may be held in solution in a gallon of water. 
(Sealed July 15, 1887). 


8842. E. Andreoli, London. Plates without pay. 
‘or Voltaic 


port. pony Ay aac of Active Material, 
tteries. .) July 6, 1886).—This invention relates chiefly 
to chemical and metallurgical methods of utilisation of metallic 


salts (chloride of lead) for the production of dense homogeneous, 

ductive, and coh t plates for use in secondary batteries, 
Each plate is a solid mass of active material without support of 
any kind, and consists entirely on one side of porous lead or other 
metal, and on the other of its peroxide. ( August 12, 1887). 


9514. E. H. Desolu, Paris. Im vement in Gal- 
vanic Batteries. (8d. 6 Figs.) July 22, 1886.—A first porous 
vessel containing the zinc or negative element, is placed in a second 
porous vessel of somewhat larger dimensions containing dilute 
sulphuric acid. The two porous vessels thus arranged are pl 

in a case in which are the carbons immersed in a solution of bi- 
chromate of potash. The diluted sulphuric acid in the second porous 
vessel is intended to maintain at the same degree of acidulation 
the exterior and interior liquid for preventing the polarisation of 
the battery. (Sealed July 29, 1887). 


9518, R. Applegarth, London. Improvement in 

e Manufacture of Carbon Electrodes. (8d. 5 J 
July 22, 1886.—Inventor claims the manufacture of carbon elec- 
trodes with corrugations, undulations, indentations, or other 
irregularities on the inside, to obtain increase of surface exposed 
to the acid or exciting medium. (Sealed May 6, 1887). 


13,692. M. Bailey and J. Warner, London. Im- 
rovements in Batteries. (8d. 4 Figs.) October 
28, 1886.—The reg ed ype ga battery comprises a porous cell 
filled with a paste formed of natural plumbago and strong nitric 
* acid in which is embedded a rod, stick, or tube of carbon, “A zinc 
element is coiled round the porous cell, and the whole is placed 
in a jar filled with water. (Sealed May 6, 1887). 


111. W.C. Quinby, San Francisco, U.S.A. rmarere 
ments in an Electrolyte and Depolarising Solution 
for Voltaic Batteries, (6d.) January 4, 1887.—This inven- 
tion relates chiefly to a voltaic cell com of wis Guic™ contain- 
ing vessel with electrodes consisting of different metals, or of 
carbon and a metal, in contact with an exciting fluid com of 
** goquimbite” or previously prepared anhydrous sulphate of the 


sesqui-oxide of iron in solution, (Sealed May 18, 1887 


SWITCHES, 


6220, M. H, Smith, —y Yorks. Improvements 
in Electrical Resistance Switches. [ls 1d. 14 Figs.) 
May 7, 1886.—The improved resistance switch is so arranged that 
by one continuous movement of the switch handle the resistances 
may be put into or taken out of the circuit by being connected 
first A series and then in parallel or vice versa. ( May 18, 
1887 





A. BR. Bennett and C. G. ht, Edinburgh. 
evements in Telephonic Swi Ap tus. 
Figs.) June 9, 1886.—Inventors claim the employment of 
a contact piece and connections for providing direct communica- 
tion between each subscriber and the central office telephone 
ee the eone | of the subscriber's “ ring off” indicator or drop. 
(Sealed June 20, 1887). 


Impr 
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ELECTRIC RAILWAYS, 


7405. M. I London. 
ment for Ap: 
2 Figs.) June 2, 1886. 
by means of a link attached to the underside of the of the 
vehicle, and a sleeve surrounding the axle of the driving wheel of 
the vehiole. (Sealed June 10, 1 


11,003. C.D. A London. (Siemens and Halske, Berlin. 
Improvements in cal Ratlwaye, [11d © 25 Figs. 
anges 28, 1886.—This invention relates to the arrangement of 
underground conductors for electrical railways. For the pu 
of this invention that construction of permanent way is employed 
in which two flange rails A, B are laid side Ls Aas the wheels of 
the carriage running upon the one rail A with the flange in the 
space between the hi is and the second or guard rail B. 
e two rails are connected together idly at their bases by 
transverse bearers C, and sunk with their heads level with the 
roadway. The rails are further secured on their outer sides by 
means of inner brackets D and outer box brackets E. The 
space formed between the rails A, B serves as a trough or channel 
for the —— of the fixed conductors and contacts and the 
movable con devices that are carried by the rolling-stock of the 
railway. The fixed conducting device consists preferably of a con- 


e- 





tinuous conductor G imbedded in a mass of plastic insulating 
material filling the lower part of the fchannel, and on which are 
rovided at intervals branch conductors J of (J form (Fig. 2) lead- 
og up to contact surfaces situated in the u part of the 
channel. With these contact surfaces the movable conducting 


devices K (Fig. 3) of the rolling stock are brought into contact as 
they Neve along, so that the branch conductors J serve to sonrsy 
the electrical currents from the continuous conductor G throug 
the movable conductors K to the motors on the vehicles. (Ac- 
cepted July 9, 1887). 


1571. E. E. Ries, Baltimore, Maryland, U.S.A. Im- 
vementsin Methodsof rating Electric Brakes 
‘or Railways. (8d. 1 Fig.] February 1, 1887.—This inven- 
tion has for its object to enable the brakes to be applied gradually, 
and also the pressure exerted by the brake shoes upon Ls wis aa 
hery of the car wheels to be increased or diminished as desired. 
n the case in. which the brakes are operated by a current from 
secondary batteries, a portion of the current is caused to flow 
through a solenoid in such a manner that when the circuit-closing 
lever is moved in order to apply the brake, only the current from 
the first cell of the secondary battery will flow through the brake 
circuit. The solenoid being now energised by the derived current 
passing through it, begins to attract its core, and thus move the 
contact lever to a second contact point, thereby throwing two cells 
into the brake circuit, and proportionately increasing its own 
force. This operation is continued until the brakes are applied 
with the power desired. In the case in which the brake devices 
are operated by the current employed for a the cars, a 
series of resistances are used instead of the secondary battery. 
(Sealed June 14, 1887). 


MEASURING CURRENTS. 


9126. S.C. C. Currie,London. An Electric Meter. 
(8d. 3 Figs.] July 13, 1886.—The improved meter is arranged to 
act either asa Coulomb meter to measure the current passing 
through an electric circuit, or as a Watt meter to measure the 
work due to the current. For this purpose an electro-dynamic 
machine is employed, whose armature is caused to revolve by the 
current to be measured. To the revolution of the armature is 
opposed an adjustable resistance consisting of a hollow drum B 
mounted on a horizontal axis F (which may be that of the arma- 
ture, or an axis geared to it) and containing a quantity of mercury 
which is made more or less according to the amount of resistance 
required. This mercury, tending always to remain in the lowest 


part of the revolving drum, acts as a brake retarding its revolu- 
tion. A counter C, worked by the machine, records the number 
of revolutions in a given time. A simple form of electro-dynamic 
machine suitable for the above purpose consists of a coil of wire 
LL forming part of the circuit, and of another coil A wound 
round a wooden sphere E at right angles to and within the coil L. 
The wire of the inner coil is connected to a commutator A on the 
axis F, against which bear rubbers or brushes connected in a 
shunt to the main circuit. This commutator is set on the axis in 
such a position relatively to the inner coil, that the current in 
this coll is alternated so as to cause its continuous revolution by 
the attraction and repulsion exerted between it and the fixed 
coil. (Accepted July 6, 1887). 


4027. R. Dick and R. Kenn 
provements in and Connected with the sasasing 


oO or Intermi' ive x 
{4d.] March 17, 1887. This invention relates to a combination of 
an alternating or intermittent current transformer with a [volt- 
meter or instrument for measuring electric potentials, for the pur- 
pose of measuring the potentials of engin, a or intermittent 
currents which are too small or too + in magnitude for 
measurement by ordinary voltmeters. (Sealed June 24, 1887). 


, G ‘ow, Im- 


ELECTRIC FURNACES. 
10,600. J. E. Rogerson, Wolsin , Durham, 
J. G, Statter, Londen, and J. 8. 2 en My 
Shields, Durham. ma alge oF in or Conn 


with Furnaces or ting Rapesetas. 
(Sd. 7 Figs.) August 18, 1886.—In electric furnaces in which a 
current flows from one electrode to the other through the sub- 
stance to be heated, it is in certain cases desirable to be able to 
control the path of the heated gases or conductors of the current 
soasto keep them as close as possible to the substance being 


ASK 





heated, or to lessen the natural tendency of the geptiycting gee 
to rise towards the cover of the furnace, or to deflect or 

the path for the current in any desired manner. The present in- 
vention consists in penn gs ae path of the heating current by 
means of electro-magnetic attraction or repulsion. B and C are 
electrodes embedded in the contents of the furnace A. On each 
side of the furnace are situated the poles D of an electro- et 
which is excited by the current g through the circuit of the 
furnace, The baseplate of the iurnace forms the yoke of this 
magnet. The pole-pieces enter recesses @ jin the walls of the 





furnace so as to bring the pole-pieces in as close proximity as 
possible. The effect of the magnets is to divert or direct the path 
of the current. bet the ctrod pwards or downwards 
according to the direction of the current round the magnets, 
(Accepted June 22, 1887). 


MISCELLANEOUS, 


4663. F.¥F. Stogermayr and V. Glassner, Vienna. 

ents in ic erators. (8d. 7 Figs.) 

2, 1886.—The improved magneto-electric current generator 

of three coils with iron cores arranged in the same axial 

line, both outer bobbins being inserted in the circuit of an electric 

generator containing a circuit closer, and so arranged that their 

cores upon magnetisation present different poles to the core of 

a bobbin inse in the working line. (Sealed May 13, 

5092. A. Rust, Leicester. Improvements in Thermo- 

Electric Generators. (8d. 6 Figs.] April 12, 1886.—The 

improved thermo-electric generator is com d of blocks of anti- 
mony and zinc connected by iron wires. ( Jume 14, 1887). 


7561. J.Gibson and F. M. Gibson, ee “a An 
Improved Electrode. (8d. 4 Figs.) Juue 5, 1886.—The 
improved electrode consists of irregular lumps of coke held 
together at one end in a mass of metal or alloy run in the liquid 
state around the lumps. The conducting wires are connected 
with the mass of metal which is protected by an insulating coat- 
ing. (Sealed July 12, 1887). ; 


10,765. W. Lowrie and C. J. Hall, London, Im- 
provements in Secondary Generators for the Con- 

G of Electrical Energy by Induction. (11d. 
Figs.] August 23, 1886.—Two cores a, a, of square or rectangular 
form, are built up of several thin soft iron plates insulated from 
each other to avoid the formation of wasteful Foucault currents. 
On the central portion of each of these cores are wound a primary 
coil. d' and a secondary coil d2 of double covered cotton wire or in- 
sulated copper tape, leaving portions of the core projecting outward 





14 





te by 
“kit, 





at each end. The two cores with their coils are mounted paralle 
to each other at a short distance apart; and the several project- 
ing plates are alternately bent over a distance block f at each 
end, and eo over each other so that each pair of plates forms 
an oblong ring and closed magnetic circuit insulated from the 
rest. To insure good magnetic contacts, the whole of the lapped 

lates are tightly clamped together by bolts, nuts, and plates. 
Caecepted June 29, 1887). 


15,403. A. J. Boult, London. (La Société Anonyme de 
Metallisation Artistique des Ani Vegetaux, ou autres 
Corps, Paris.) Improvements in the Preparation of 
Organic Matter for Metallisation by Galvanic 
De t. [4d.] November 25, 1886.—The organic matter is 
prepared for receiving a galvanic deposit by being immersed first 
in a solution of albumen obtained from snails or slugs in distilled 
water, and about 30 per cent. of nitrate of silver, and then in a 
bath of distilled water containing about 20 per cent. of nitrate of 
silver in solution. (Sealed April 1, 1887). 





UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials oa law cases in the United States, may be 
very —_ the offices of ENGINEERING, 85 and 86, Bedford. 





THE AvusTRALIAN Matts.—The Peninsular and Oriental 
and the Orient Companies have accepted an ultimatum of 
the Imperial Government for a seven years’ contract at 
170,000/,. The Peninsular and Oriental Company also 
assents to the condition of a direct service, ins' of 
combining the Australian with the China and India ser- 
vice as hitherto. 


Water ConsERVATION IN New SoutH Wa.zs.—A final 
report of the New South Wales Water Conservation Com- 
mission, which been in existence three years, has 
been published. Among the definite projects which the 
report recommends, are those proposed Mr. H. G. 
M‘Kinney, the engineer of the commission, for utilising 
the water of the Murrumbidgee, and portions of the 
waters of the Murray. Mr. M‘Kennie states with respect 
to the Murray scheme, that the proposed canals for 
diverting the water are so designed that the rights of 
Victoria, as agreed upon at a conference of the com- 
missions of Victoria and New South Wales, are in no 
way infringed — He points out that no work, either 
pro or likely to be proposed, will divert more thana 
moderate proportion of water from the Murray. His 
pees embrace the construction of a weir across the 

urray at Bungowannah, about eight miles below 
Albany, and a second weir at Tocumwal, 
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THE MANCHESTER SHIP CANAL. 


CoMPARATIVELY few people have any adequate | 
xnowledge of the number and variety of large engi- | 


neering works comprised in this undertaking, and 
their magnitude cannot be well understood without 
giving in detail descriptions of these several works 
along the route, from the entrance in the estuary of 
the Mersey to the docks in Salford and Manchester. 

In a late issue of ENGINEERING* the history of 
the canal was reviewed from its inception in June, 
1882, to the present date, and on several occasionst 
maps have been published showing the proposed 
route at the time. The annexed map shows the 
present route, which has been decided upon after 
very careful and detailed investigation. The inland 
navigation of the Lancashire, Cheshire, and York- 
shire districts is also shown, including the Bridge- 
water Navigation, now the property of the Canal 
Company. This navigation enters largely into the 
canal scheme, as it was necessary, before a satisfac- 
tory programme could be completed, to arrange for 


|connection between his collieries at Worsley with | waters of the Mersey and takes an independent 
ithe ‘‘large village” of Manchester, but for some|and almost direct course to its terminus in the 


scheme was allowed to collapse. 


composition. 


compared with land transit. 
took Brindley, an unknown genius at that time, 


1759 Parliament 
from Worsley Mi 
the River Mersey. 
crossing of the Irwell, was to carry the canal 
to the river by a flight of locks and up i 
on the other side by similar means. Brindley, 





who began life as a wheelwright’s apprentice. In 
ranted him powers to cut a canal 
Ito Salford, also to Hollin Ferry on 
The duke’s idea regarding the 
own 


reason or other, which history does not relate, the | docks at. Salford and Manchester. 
Twenty years | 
rolled by, the old duke died and another reigned | difficulties are encountered, but, as before stated, 
in his stead; this young man was romantic, but|the works embrace a wide range of engineering 
fortunately, in connection with romance, a large | knowledge. 
share of practicability must have entered into his|made, railways have to be diverted and carried 
Disappointments in early life made 
him misanthropic, but by no means unpractical ;| their traffic or that of the canal. 
he retired to his estates on the borders of Chat) be carried over, and drainage and water su 
Moss and there in seclusion devoted himself to 
studying the commercial aspect of water carriage as 
Into his councils he 


In following its course no serious engineering 


Locks, docks, and sluices have to be 


|high overhead, so as not to interrupt either 
Roads have to 
pplies 
under, the course of the canal. Ferry approaches 
jare to be made and their trafic provided for ; the 
Bridgewater Canal is to be brought over by a more 
complicated and advanced method than that 
adopted by Brindley. Jetties and wharves have 
to be built, thousands of yards of new roads and 
streets made, and last, but by no means least, the 
company are obliged to erect along portions of 
their route walls and fences equal almost to forti- 
fications to — any possible intrusion into the 
privacy of the owner of the soil. 
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the purchase of all properties and rights of this 
corporation. On Thursday, the 3rd of August ult., 
a cheque for 1,710,000/. was paid, which transferred 
to the Canal Company not only the rights and 
property of the Bridgewater Navigation, but also 
the rights and property of the Mersey and Irwell 
Navigation, which had been purchased by the 
Bridgewater Trustees for half a million sterling. 
It will be readily seen by reference to the map 
(on which the relative importance of the different 
towns is indicated by circles of varying diameter) 
the great value this navigation will be to the Canal 
Company, not only as a feeder after completion, but 
as a means whereby some of the enormous traffic 
may be carried which the construction of the canal 
will entail. 

_ The history of the Bridgewater Navigation 
is somewhat interesting, as it marked an era in 
canal construction, so before entering on a descrip- 
tion of the main work now in hand, by a glance 
back into vee times we will be led on to the 
present high development of this branch of the 
engineering profession, In 1737 the Duke of 
Bridgewater obtained an Act to make a navigable 





* See page 177 ante. 
+ See ENGINEERING, vol. xxxiv., p. 588; vol. xxxv., 
p. 242; vol. xxxvi., p. 592; vol. xlii., p. 67, 


vious knowledge of canal making, proposed to 
carry the canal right across the Irwell on a viaduct 
600ft. long and 36 ft. wide, maintaining the re- 
quired level throughout. The duke agreed to his 
— and Brindley carried out the work success- 
ully ; it was spoken of by people of the time as a 
canal in the air higher than tree-tops, with horses 
walking along the battlements to draw the laden 
barges across. Bridgewater spent nearly all his 
fortune in this canal work, and at last came to the 
end of his tether, but after long waiting he in his 
latter days grew rich, and Manchester with him, 
from the result of his spirited labours. Such is the 
brief history of this old time work, which now 
passes into the hands of the Ship Canal Company, 
to be an important factor in its construction and 
subsequent development. 

— referring to the map it will be seen that 
| the Manchester Ship Canal begins at Eastham, on 
'the south bank of the estuary of the Mersey, and 
about midway between its mouth and h near 
Runcorn. The canal follows this bank round for 
13 miles, the greater portion being entirely in 
solid ground, but sometimes going below high-water 
mark, it is confined by embankments and retaining 





walls until reaching Runcorn ; there it leaves the 


who was quite an unlettered man with no pre- | 


J 


The total length of the canal from start to finish 
is 35 miles 25.06 chains; this is practically one 
continuous cutting, but has been subdivided into 
thirty lengths or sections, each with a local name 
and number ; these vary in cubical contents from 
223,000 cubic yards in the smallest, to 3,345,000 
cubic yards in the largest. The total quantity of 
earthwork to be moved is 44,428,535 cubic yards, com- 
posed of 6,970,815 cubic yards rock and 37,457,720 
cubic yards soft ; of the rock 1,591,570 cubic yards 
will be utilised for lock and river wall work, abut- 
ments of railway bridges, facing slopes of canal in 
soft ground and sundry other stonework in connec- 
tion with the whole, the remainder going to spoil ; 
of the soft, 3,603,690 cubic yards are to be used in 
forming embankments of canal, 5,176,278 cubic 
yards to forming embankments on railway diver- 
sions, 1,555,000 cubic yards to be utilised in filling 
up what will be the disused bed of the Irwell and 
other watercourses, 552,000 cubic yards in raising 
quays and making roads, 800,000 cubic yards to be 
stacked along the canal banks for future use in 
maintenance, and the remainder 31,149,997 cubic 
yards to 





| 





spoil. 

The Table on page 244 i in detail the par- 

ticulars of all cuttings and the manner of disposal. 
Unlike a railway, a canal has but few or no embank- 
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ments, where the excavation from cuttings may be | 
distributed to form banks, thus balancing quantities | 
and avoiding waste of material, so in all such in- | 


stances the disposal of the spoil is a matter for close | 
When the amount to be dealt with | 


investigation. alt 
runs to the enormous total of nearly 444 millions of 


cubic yards, spreading over a distance of only 35} | 
miles, the importance of the question is propor- | 


tionately great. In the case of the Manchester 
Canal much care and ingenuity have been exercised, | 
so that along the whole route the average lead from | 
cutting does not exceed one mile. Arrangements | 
have been made to deposit the surplus stuff in low- | 
lying grounds and suitable places parallel to the| 
course of the cutting; in no instance does the ex- | 
treme lateral limit of the spoil bank exceed a greater 
distance than half a mile from the canal. It is) 
hardly necessary to mention how greatly an advan- 
tageous disposal affects the price of earthwork, | 
and in this instance with so large a quantity, repre- | 
senting in money value about two-thirds of the cost | 
of the whole work, the disposal of the spoil must 
have had a direct influence in deciding the amount 
of the contract. t 
Along the shores of the estuary some portions of 
the canal will be inside high-water mark ; here 
embankments are to be made, detail drawings of 
which will be given in a later issue. A summ 
of the schedule of quantities gives the following 
particulars of the materials to be used in their con- 
struction in forming embankments of the canal. 


... 1,951,955 cub. yds. 


| 
1 


Clay, rock, and other hearting 


Backing behind pitching ... ... 1,387, me 
Heavy pitched facework ... ice, AD as 
Rough quoins for copings, &c. ... 29,604, 
Twelve-inch concrete in roadway 70,492 sup. yds. 
Baltic redw res % Oa 90,345 cub. ft. 
Four-inch planking for flooring ... 20,648 sup. ft. 
Ironwork __... ba a 74 tons 
Excavation for sea wall... .. 16,255 eub. yds. 
Cement concrete in foundations... 18,472 __,, 
Rubble masonry in sea wall at 

Runcorn ... 7 be .. 16,607 p21 


Stone facework 5,903 sup. yds. 





Throughout the work, whereyer soft soil is en- 





THE WHITE HOWSE, 


countered on the slopes, and where the bottom is 
soft, stone, facing is to be resorted to with rock 
taken from cuttings ; where the bottom and slopes 
join, large bodies of stone pitching will be placed, 
so that in case of any scour it may fall into a foun- 
dation and prevent slipping of the facing. The 
estimated quantity for this work is 1,385,067 cubic 
yards. 

The locks and sluices form a heavy item of work ; 
the following are the quantities as estimated : 


Eastham, Latchford, Barton, and Irlam Locks, 
Cut stonework 918,000 cub. ft. 


Rough ashlar ba i de 4,940 cub. yds. 
Cutting double grooves in locks 

for dams ... as a hy 2,296 lineal ft. 
Brickwork ... ave 83,000 cub. yds. 
Cement concrete ... 458,000 ,, 
Dry rubble walling 22,000 .,, 


Stone pitching _.... se frre + || vee 

» Sets in roadways ... 5,470 sq. yds. 
Greenheart in sills , ie 700 cub. ft. 
Baltic redwood . e: ... 168,535 


Wrought ironwork 166 tons 
Cast ironwork as A 300 ,, 
Excavation for foundations 97,810 cub. yds, 
Puddle clay for temporary coffer- 

dams re ns tsi bits aT se 
Backing to clay for temporary 

cofferdams pA As « WG ,;, 
Dredging in approaches ... .. 850,000 ,, 
Lock tenders’ cottages ’ 

» . gates... i 108,405 sq. ft. 


For capstans, gate machines, sluices, hydraulic 
establishments, machinery for pumping, &c., no 
details are shown in the schedule, but a lump sum 
is provided to cover the cost. 

en the tide is at its full in the estuary, and the 
entrance locks open, the level of the canal will 
be raised about 5 ft. above its standard height, 
causing heavy backwater in the Weaver Naviga- 
tion, To remedy this, a large set of sluices with about 
320 ft. of discharging capacity have been arranged 
for at 10$ miles from the commencement, so that 
all back and surplus water may be released ; this is 
opposite to where the Weaver Navigation dis- 
charges into the canal ; the works are very large, 








(For Description, see Page 245.) 


and the following is a summary of the schedule of 
quantities : 


Sluices at Weaver Mouth. 


Cut stonework 118,074 cub. ft. 
Coursed rubble 5,440 cub. yds. 
Rubble tipped 4,786 bs 
Cement concrete... = 8,518 ,, 
Stone facing and pitching... 5,811 a 


Greenheart in sills ... 613 cub. ft. 


Baltic redwood... SS .. 43,928, 

3 in. planking in platforms 1,995 sq. ft. 
” ” ways 2,6 ” 

Tronwork 143} tons 


Asphalte 1 in. thick in roadways 


723 sq. yards 
Excavation in approach channel 


104,340 cub. yds. 


For fitting ironwork to masonry, bridges, &c., a 
lump sum is provided. 

There are five deviations of existing railways to 
be made, which will involve 12} miles of double- 
way line, and in connection with the service of the 
canal, three short branch lines amounting to 
1} miles of double-way. The earthwork in both 
amounts to 5,176,278 cubic yards. On the devia- 
tions four double-way viaducts have to be con- 
structed across the canal with a clear headway of 
75 ft. to water level ; the estimated quantities 
are : 


Excavation for foundations 46,000 cub. yds. 
Cement concrete ... 22,000 


Rubble masonry in foundations ve 


and abutments ... aie wt 103,000 ad 
Sandstone in facework of piers, 

pilasters, and parapet walls ... 7,230 as 
Block in course facework in 

abutments 3% i 21,500 sq. yds. 


Sandstone in outer voussoirs of 
arches, string - courses, caps, 
copings, &c,__.... t's 52,500 cub. ft. 

Granite in girder beds ... J Jn 

Brickwork ... S. = 10,000 cub. yds. 

8 tone, 

2,000 lin. yds. 

45,162 cub. ft. 

3,950 tons, 


Cast-iron drain pipes... iii 
Glazed stonework drain pipes ... 
Baltic redwood ... aa ‘$ 
Tron and steelwork 


For the existing road traffic crossing the canal 
nine swing bridges have been arranged for and 
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has either stripped himself to his waist, or what is 

- 4 : 
Tue Mancuester Sup CANAL; TaRLE OF CUTTINGS AND DisPosaL or Spot. much more likely, has been stripped by some one 

— => —— + -—_—-—- Jelse. His face has a stern appearance and his right 

ub DESORIPTION. DisPosat, arm points to heaven, the index finger of the hand 

$ being vertical. 

5 gee . | Bae exe | a 2. As the clothes the general wore are shown in the 

3 | Name, 4 see 4 | #5 ofS) $3 &3 | Patent Office, it has been said he raises this hand 

3) # an Pg 2 ae ee a" Ay Ot tee 4 we in supplication for these garments. Nearly oppo- 

é | 5 a ws (45058 og | of | FEE |4e8| £8 ~ ~©| site, on the steps of the Capitol, is a colossal figure 

5 | § = Sse) | 3S $22 25 a6 u ps -,. “ be des’ 

z | S a ge ama) ge ae | gas Mm | me @ |of Columbus holding the world in his hand with his 

| | 5 n fe 1 g i 

aos Preis | we = right arm extended to its full length, the world 
1 | Eastham Lock .| 1,056,098] 77,222 | 977,876 | 77,222 | . | 977,876 being made convenient in size and measuring less 
: Eastham ee 760,900 190,788 pooped py oeane et than one-half the diameter of Columbus’s head. As 
: 00: a a, | ’ ’ ’ | . | , Hy 
4 | Booston Wood |.| 9877146 | 19/860 | 917,277 19,869 | 152,228 | 765,049 base ball has long been known as our national 
5 | Pool Hall. ..| 1,812,785 | 408,487 | 904,848 | 42,306 | 968,125 | 302, game, it has been thought that the attitudes of 
6 | Ellesmere Port 420,182 on | 420,182 | | i | 420,182 : . 
7|Stanlow .. | 1,295,487] -. ‘| 1,998,487 | | 100,000 | 1,195,437 these two figures might not inaptly represent the 
8 | Ince Embankment ..| "605,327 | 262,168 3,1 298'794 | "876.5: pitcher and catcher of an American ball nine, but 
9 Ince .. .. — ..| 1,606,919] 204,176 | 1,402,748 160,006 | 1,446,913 any one who has ever seen the game knows that a 

» | ee ese .| 1,832,930 ve 1,832,930 ain 1,832,930 sitting catcher would be an anomaly, 

eston an ncorn j | ° 
| Embankment | 1,526,667 | 169,851 | 1,356,816/ 100,000,  .. 1,426,667 When the statue of Washington was done after 
12 | No Man’s Land 325,901 565 | 59,426) 113,135 | 159,426 | 58,480 eight years of work in Florence, a frigate was sent 
12a} Runcorn Embank- | ° ° a 
|““ment.. .:, ..| 222,806] 12,444 | 210,452 x 222,896 | for it, but it was too large to go into the hold, so a 

13 | Old Quay -| 1,761,918] 27,048 | 1,724,000 |. 20,000 | 1,231,948 merchantman was altered to suit, and all lovers 

—e > gen MO ae oy 4 bo 4 a7419 yes cos'ast | of art must regret that the voyage of the latter was 

16| Moore... | 1/639,714 | 607,000 | 1,082,714 981 481,438 | 1 219,876 938,380 ever completed. Why should the Father of his 

17 | Walton.. 2;153,388 | 889,012 | 1,264,326| 26,93 if 169, ‘ la 

18 | Latchford ‘*| 9°9147598 [1,444,771 | 1,469,757 | 164,021 1°550,507 | 700,000 | 500,000 on’ ale ponies ae in a costume 80 

19 | Thelwall. ,| 1,694,704 "345,082 | 1,349,672 | 112,923 1,274,669 | 307,112 abominable, or rather without a costume? Even 

20 | Butchersfield | u5aziezt| 1,522,624 es 13e86| | 200,000 his valet probably never saw him in such a plight. 

21 arburton 1,928,83 a , os 2 i | . : ‘ 

22 Millbank | 2'075,470 | 92,357 | 1,983,113 | 70,000 725,665 | 629,805 650,000 We are glad to leave this abomination for the 

28 | Sandywarps . | 2,722,172] 61, 2,660,246 | 45,000 1,207,172 | 1,470,000 bronze doors almost opposite. 

24 Calamanco ..  ..| 1,632,356] 279,402 | 1,352954 | 200,036 | 1,258,460 | 1,173, | These were made from a design by Randolph 

= ve | erry poe ey orien sean, | Rogers modelled in Rome in 1858, and were cast in 

6 | Bartons ¥ 845, | 7 y | a : i ’ . ‘ 

27 | Irwell Pork KC 500,149 | 182,807 | tae | 10,964 | BR 478,188 | 100,000 | Miinich in 1860 by F. v. Miller. Their height is 

98 Trafford Par’ 1,172,254 | 49,584 | 1,122,670 45, | a7 | REAL TREE : 

#0 Racecourse .. | 074,986 | 840,068 | seaaed 49,156 | 1,120,129 200, 000 | 705,000 -: oe apa is They a ities. 
anchester and Sal- } | } .) * bea ’ 
ford Docks.. —..| 8,844,988 | 426,477 | 2,918,511 | 270,000 | _| 2,622,068 | “ | -- | 552,000 | and represent in relief scenes in the life of Columbus 

44,428,535 [6,970,815 |37,457,720 | 1,591,57C | 3,608,690 31,149,997 | 5,176,278 | 800,000 | 1,555,000 562,000 | incident to the discovery of America, together with 
sixteen statuettes of the patrons and contemporaries 











seven smaller ones for roads in locks and docks, | 
the estimated quantities are : 


Swing Bridges. 
Rock excavation in foundations 120,000 cub. yds. 
Rough stonework... is a 120,850 Pa 
Granite in girder beds ... 10,100 cub. ft. 
Baltic redwood ... sa 88, je 
Wrought ironwork 22 tons 
Steelwork in girders... e 3,365 ,, 
Wrought ironwork in girders ... 457, 
Cast ironwork in gutters, &c. ... oS ss 


For hydraulic establishments, machinery, piping, 
turning gear, valve houses, &c., a lump sum has 
been provided. 

The carrying of the Bridgewater Navigation across 
the Manchester Canal at 32 miles 1 chain, will be 
one of the most interesting works in the contract, 
because an entirely new departure is to be under- 
taken in the aqueduct. It was on this navigation 
that Brindley made his famous viaduct, the pre- 
cursor of those splendid structures of Rennie and 
Telford. A brief description of the work is con- 
tained in a former article.* 

The level of the Bridgewater Navigation having 
to be maintained, and as the saving of water is a 
consideration, Mr. Williams proposes to make the 
aqueduct in the form of a swing bridge, which 
may be opened, swung, and closed again with- 
out losing any water either from the swinging 
portion or from the canal, Here also parallel to 
the aqueduct will be constructed a hydraulic lift, to 
lower barges and boats from the waters of the 
navigation, to the canal, where they will cross on 
its level to a similar lift, there to be raised to their 
former waters and level. A similarly ingenious 
device has been at work for some years with most 
satisfactory results at Anderton on the Weaver 
Navigation. Some years ago when Mr. Leader 
Williams was engineer of this navigation, the barges 
had to be transferred from “he canal to the river, 
some 50 ft. below, by means of a flight of locks ; 
this was a very slow operation involving much 
delay and loss of water. Mr. Williams, seeing the 
action of the ordinary hydraulic passenger lift, con- 
ceived the idea that laden barges pe be raised 
or lowered by the adoption of a similar principle. 
After careful investigation and’ experiment he 
planned out the system which now works so satis- 
factorily at Anderton, but just before the work was 
instituted, Mr. Williams gave up the engineership 
of the Weaver to take that of the Bridgewater 
Navigation, and the lift was constructed under the 
direction of his successor. 


(To be continued.) 





* See page 177 ante, 


THE CITY OF WASHINGTON, DISTRICT 
OF COLUMBIA. 


(From our New York CoRRBSPONDENT. ) 

Tue late visit of the American Society of Me- 
chanical Engineers to Washington, an account of 
which has appeared in ENGINEERING, suggested to 
your correspondent, that a detailed description of 
this city might prove of interest to your readers. 

Washington is situated on the Potomac River, 
106 miles from its mouth, and is in the centre of a 
flat plain containing some 64 square miles, known 
as the District of Columbia. It is distant from 
New York City 229 miles, and is 3300 miles from 
the British metropolis. The city limits comprise 
about 94 square miles and its population is nearly 
200,000. The latitude is 38 deg. 52 min. 20 sec., 
N., that of London being 51 deg. 30 min. 48 sec., 
and that of Paris 48 deg. 50 min. 12 sec. It is 
even further south than Rome, which lies 41 deg. 
54 min, 06 sec. The site of the city was selected in 
1791 by General Washington, and the stone was 
laid, marking the boundary, April 15th of that year. 
The first Congress assembled here in 1800, John 
Adams being at that time the President of the 
United States. 

The Government of the District of Columbia in 
which not only the City of Washington, but also that 
of Georgetown are situated, is lodged in the hands 
of three commissioners appointed by the President 
and confirmed by the Senate; one of these must be 
an army officer from the Engineer Corps above the 
rank of captain, the other two must have been re- 
sidents of the district for at least three years before 
their appointment. ‘This is the only section of the 
United States outside of the territories where no 
vote, for the presidential electors can be polled, and 
it is a venerable ‘‘ chestnut,” for some chestnuts are 
only ancient, to state that the speaker can name a 
city of the United States of 150,000 inhabitants 
that will not cast a single Democratic or Republican 
vote suiting the political party to that of the person 
addressed. The writer saw an ardent Democrat 
lose 20 dols. on this issue to a conductor on a 
western railway. 

Naturally, in considering Washington the prin- 
cipal interest centres around the Capitol building 
itself. This was intended to be the centre of the 
city as laid out by that distinguished French engi- 
neer, L’Enfant, after the general plans of Ver- 
sailles as set forth by Le Notre. The resemblance 
in general plan of the two is noted at once. 

On approaching the Capitol from the rear, the 
visitor is treated to a most unusual sight for 
America, viz., a sitting statue of George Washing- 
ton by Greenough, in whichthe Father of his Country 





of Columbus; your own Henry VII. of England 
being one. 

This side, however, is not the one from which to 
view the Capitol; pass around the Pennsylvania 
Avenue and view this magnificent structure from 
the front, standing as it does on the summit of a 
hill 89 ft. high, and with an approach consisting of 
three terraces. It is this view which is shown on 
page 242, which is taken from the terrace and at 
the foot of the steps. The building is 751 ft. 
by 324 ft., and its ground plan covers 34 acres. 
The dome is is 1354 ft. in diameter, and sur- 
mounted by Crawford’s celebrated statue of Free- 
dom, 194 ft. high. It is not generally known that 
there was an attempt made in the United States to 
institute a new order of architecture, but it isa fact, 
and the author fondly hoped to go down to posterity 
as its founder. It was to bea purely American 
order, and taken in its ideas from the special 
products of thisland. The shaft was a collection of 
stalks of Indian corn gathered at the top by 
a band, and the capital is ornamented with cotton 
bulbs and earsof corn. It was with great difficulty 
the writer found this row of columns, even the 
guide did not know of its existence, but we did find 
it at last, and while national pride might have 
dictated to us the wish that the order of American 
architecture might have been handed down the ages, 
yet esthetic taste, it must be confessed, preferred 
it should be left in this obscure part of the building. 
On the left-hand side (north side) are the Senate 
rooms, which are very beautiful. The ceiling in 
the vestibule is composed of massive blocks of 
highly polished marble and has marble columns 
supporting the roof. The staircases are of bronze 
and are formed of vines and foliage. The Senate 
Chamber isa beautiful room with a decorated ceil- 
ing. There being but two senators from each State, 
it is not necessarily a large room, but its appearance 
is in keeping with the dignified body who assemble 
there. Opening into the senatorial lobby is the 
marble room, which has been pronounced to be the 
finest apartment of its kind in the world, 38 ft. 
by 214 ft. wide and 194 ft. high ; its appearance is 
imposing. ‘The ceiling rests upon four Corinthian 
columns of Italian marble, and consists of polished 
blocks of white marble forming deep panels, while 
the walls are of highly polished Tennessee marble. 

There is in the central building a hall of statues 
similar in idea to that forming the entrance to the 
House of Commons. In this are the statues of 
many of our ancient heroes, for the most part 
generals who were distinguished during the war of 
the revolution in 1776. This hall is a semicircle of 
96 ft. chord. Its roof is the segment of an arch, 
and has certain very peculiar acoustic effects. 
If the visitor is placed on a certain stone in the 
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marble floor, and the guide stands quite a distance 
from him and speaks, the sound is conveyed to the 
ear with such effect that the guide seems to be 
speaking right into it. The writer saw one lady 
jump and give a little shriek, although the guide was 
a long distance, and to the writer, who stood along- 
side, the voice was inaudible. On the other side 
(south side) is the House of Representatives, which, 
being of necessity much larger than the Senate 
rooms, causes a narrowing of the corridors. The 
Library of Congress and the Supreme Court of the 
United States lie between the two wings, but it is 
proposed to move the library to a building of its 
own, and this cannot be done too soon, since it has 
overrun all limits, and the librarians are very much 
hampered for want of proper quarters. 

There are many fine paintings in this building 
and also many horrible daubs, while a similar classi- 
fication may be made of the statues. Prominent 
among the specimens of bad art is another of 
Greenough’s efforts, called ‘‘ The First Settlement 
of Ametica,” in which an Indian is being settled 
instead of the country. The pioneer has the unfor- 
tunate savage by both arms, the Indian having 
kindly thrown them behind his head for this pur- 
pose. The ‘faithful dog” also figures in the group, 
but he seems to be giving his attention to the 
destruction of an annoying flea and leaving the 
Indian to fight it out ; a woman who is supposed to 
be rescued, but who is evidently suffering from colic, 
completes the picture. This stands in the north 
buttress, while on the south one is the Columbus 
group above alluded to. It is entitled ‘‘ The Dis- 
covery of America.” The globe is a small one, and 
is held in Columbus’s hand, while by his side, 
according to description, ‘‘ crouches an astonished 
and awe-stricken Indian maiden.” Whether she is 
astonished that he was able to discover America on 
this little globe, or at his particularly horrible 
grimaces, which the sculptor has caught to the life, 
we are not told, but she has every reason to be 
astonished at the patience of the American people 
in enduring these dreadful caricatures, and ought 
to be ‘‘ awe stricken” if she knew they cost 24,000 
dols, each. 

Next in interest to the Capitol is the residence 
of our President, which is called the ‘‘ White 
House.” 

At one end of Pennsylvania Avenue stands the 
Capitol, and at the other end the Treasury building, 
while next to the Treasury building, and situated 
in a park, is the home for four years of this nation’s 
chief executive. The illustration on page 242 shows 
Pennsylvania Avenue with the Capitol at one end, 
and the fence of the Treasury building at the 
other. This magnificent avenue is i60ft. -wide, 
and is about 44 miles long, running to Georgetown. 
The section in the picture represents the business 
portion of Washington, but after making a right 
angle at the Treasury building, this splendid road 
extends in a straight line for miles. 

The ‘‘White House,” which is the popular name 
of the presidential mansion shown on page 243, 
stands in a park of about 81 acres lying mostly to the 
rear of the edifice, the front of the building facing 
Pennsylvania Avenue. To dwell in this house has 
been the dream of many a politician, and the 
‘* presidential bee,” once buzzing in a man’s bonnet, 
has caused him to sacrifice everything in the hope 
of attaining this honour. Our country is strewn 
with the wrecks of men’s lives, fortunes, and repu- 
tations in the vain endeavour to grasp this honour. 
The people of the country are very quick to discern 
this presidential fever, and it has rarely happened 
that the man who has bent his energies in the 
direction of the White House has ever succeeded in 
reaching this goal. Indeed, it is quite remarkable 
that many a distinguished American who has been 
popularly credited with being a candidate for the 
Presidency, highly honoured by Europeans, and 
perhaps also by their Governments, returns to 
this country in the full assurance of success, only 
to find that our people will have none of him. 

The White House is 170 ft. long by 86 ft. wide, 
and any one may visit the east room, shown on the 
left of the picture, and also a number of the private 
parlours. The east room extends the entire depth 
of the house, and is 40 ft. wide and 22 ft. high. 

On either side of the mantlepiece are celebrated 
portraits, the one of General Washington, and the 
other of his wife. During the invasion of Washing- 
ton and burning of the White House by British 
troops in 1814, the portrait of Martha Washington 
was carried into the interior. There is a beautiful 
desk at the White House made from the timbers of 





the British ship Resolute, and presented to the| rotten black shale. The readings of the indicator 


United States by the British Admiralty in 1880. 


These interchanges of national courtesy are of much | 
greater import than a casual observer would sup- | 


fixed on the slide in the tunnel showed the movement 
during the month of May, 1883, to be at the rate of 
$ in. per week, but after the Central Company com- 


pose. They appeal at once to a popular sentiment, | menced lightening the top reef by means of their 


and often are useful to allay the friction of inter-| tunnels and 


national episodes of an unfriendly nature. On such 


possible to have a common interest, and it is certain 
that no one is better received in the United States 
than an English gentleman provided he comes in a 
friendly spirit. A gentleman is a very different 


, the movement was reduced by 
the month of August to }in. per week, but by 


occasions your Government always performs such | October 30 it had increased again till it reached 


service in a masterly manner, and the objects pre- | nearly 3 in. daily, the surface cracks having mean- 
sented are worthy of the donor. Nations bound | while increased in length and width. In November, 


together by a common language ought so-far as | 


the long-impending slip took place, extending 


‘along almost the whole north side of the mine, 


carrying away some hundreds of feet of the Central 
Company’s tunnels, and displacing a mass of solid 


' shale estimated at 250,000 cubic yards, about one- 


man from either a ‘‘ critic” or a “snob,” these two | fifth of which fell into claim ground. 


are so nearly alike as to be almost the same, and 
are usually united in the last named person, and 
not unfrequently in the first. The first White 
House was burned in 1814, as above noted, but was 
rebuilt by the same architect, Mr. Hoban, in 1815. 
The executive offices are located in the second 
story, but the unsuitableness of combining a presi- 
dential residence with a business establishment is 
so apparent that Congress has under consideration 
the erection of a presidential mansion to be used 
exclusively for a home by the head of this nation. 

During the administration of President Hayes, 
the greenhouses which appear on the right of the 
picture were greatly enlarged and beautified. This 
was due to the great love Mrs. Hayes had for 
flowers, and they now form a most interesting 
feature to the visitor at the White House who is 
fortunate enough to obtain access to this portion of 
the dwelling. 

(To be continued.) 





THE SOUTH AFRICAN DIAMOND 
FIELDS.—No. XI. 
Procress oF Minina at KIMBERLEY. 
(Continued from page 222.) 


Some very interesting observations were made in | 
the tunnels and on the surface of the Kimberley | sary funds been forthcoming, the 





During the time the proposed loan was under 
consideration a good deal of discussion took place 
not only at the Mining Board meeting, but in the 
public press, as to the probable cost of removing 
the whole of the dangerous and fallen reef so 
as to make the mine permanently safe for open- 
working. These estimates naturally differed con- 
siderably, depending on the assumed angles of 
repose of the different qualities of shale surround- 
ing the mine, and on the varying correctness of 
the earthwork calculations, some of which were 
based on very insufficient data. However, in 
October, 1883, careful measurements were made 
by a competent surveyor on the Board’s behalf, who 
found the total capacity of the ring of shale and top 
blue contained between the vertical extension of 
the hard rock and the face of a slope of 30deg. 
to be 6,952,318 cubic yards, of which quantity 
3,909,645 cubic yards had already been removed, 
leaving, therefore, about 3,000,000 cubic yards still 
to remove, which, at 6s. per cubic yard, would cost 
900,000/. It is probable, therefore, that the ex- 
penditure of another million sterling on reef-work 
would have enabled the excavation of the mine 
in the open to be continued indefinitely, as there 
is little doubt the hard rock would stand even when 
exposed to a considerable depth. Had the neces- 
performance of 


Mine by means of gauge and indicators fixed so as to | this remaining dead-work might have been spread 





show the rate of detrusion of the moving reef. The; over a number of years, so that the rates required 
angle of this soapy or greasy slide was found to be | to meet it need have been no excessive burden on 
approximately 30 deg., sloping towards the mine, | the claim-holders, who would have been amply re- 
which is about the observed angle of repose of the | paid by being placed in a position to continue their 
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profitable mining. It is abundantly evident that 
it is an easy matter under normal conditions for 
the Kimberley Mine to turn out diamonds to the 
value of a million sterling per annum, and there- 
fore the short fall in production of the two years 
1884-85 would alone have covered the cost of the 
total reef-work remaining, which, however, need 
not have been completed in less than four years, 
equivalent to an expenditure of a quarter of a 
million per annum on dead-work. But in addition 
to the short fall in production that would have 
been avoided by keeping the claims clear of reef, the 
permanent reduced cost of working the diamondi- 
ferous ground must be taken into account, for the 
system of underground mining subsequently adopted 
is twice as expensive as mining in the open. 

It is, therefore, from every point of view re- 
gretable, that after spending a million and a half 
sterling in reef removal, the completion of this 
work should have been rendered impossible by the 
absence of joint action on the part of the diggers. 
Had the mine been worked by a single corporation 
with ample funds at their disposal, and with a 
knowledge of the geological formation of the mine 
from its commencement, there can be little doubt 
that either the whole of the dangerous reef would 
have been cut back to its natural angle of repose, 
or else no money at all would have Sees spent on 
such dead-work, but a system of underground 
mining would have been adopted from the outset. 

When the deadlock arose in the Mining Board’s 
operations in the early months of 1883, the weaker 
companies in the mine speedily went to the wall, 
and even the owners of the richest claims appeared 
to be within measurable distance of insolvency. 
Though possessing soil known to be worth 41. to 
6l. per cubic yard, they saw it buried under thou- 








Criatms, CAPITAL, ASSESSMENTS, AND STOCK VALUES OF THE KIMBERLEY MINE. 





Capital of 


Name of Cusneny or Private 
Holder. Company. 


Number of 
Claims. 


| Number of | 
Holdings. 


| 

Capital | | 
Value per | Assessed | Nominal 
Claim—In- |Value per} Value of 
cluding | Claim. | Shares, 

Machinery. 


Present 
Market Value 
of Shares. 


Assessed 
Value for 
Rating, 





| Iamited Liability Companies. 
1 Barnato Company .. 


Central Company .. be 
French Neg pod +4 =x eé 
Kimberley North Block Company 
|North-East Company as > 
Standard Company as des 


£ 
32,000 
636,270 
322,860 
23,810 
22,000 
182,570 


£ £ £ £ 6. 


Amalgamated 
28,750 8000 |with Standard 
6550 


Company. 
6150 





Totals and averages 


Private Holders. 

G. 8. Chandler ou BF, 

lJ. Fergus. de a os 

Late Gem Company 

| eae WS ke Hall. 

R.T. N. James... wy 

Late North-West Company 4 
|_,, Octahedron Company = .. 
W. Prosser .. ne fh 4 
|Late South-West Company 

|W. Stuart... a 7 

Late Vulcan Company 

M. J. Webb .. ; 


1,961,255 





13.14351 
5 


130. 24039 


320.06506 
| 


Totals and averages 
Total of mine 








1,219,510 











1,364,130 











sands of tons of reef which they were powerless to | 
remove, and equally futile was the hope of reach- | 


ing their blue ground by shafts and tunnels sunk 
through the hard rock, as neither the time nor 
money ‘for such lengthy and costly constructions 
could be afforded. 

At this critical juncture, a mining engineer came 


forward with a scheme which luckily disposed of | 


all the aboye objections. He proposed to sink and 
arrange the fallen reef in the open mine on the 
‘‘cofferdam ” principle till he reached the dia- 
mondiferous, ground, and bring the latter to the 
surface by means of suitable shafts and galleries, 
This gentleman was Mr. Edward Jones, who has 
been mentioned above as one of the reef con- 
tractors, and in the face of a great deal of opposi- 
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of Mining Interests, shows the gross weight and 
value of diamonds produced in Kimberley Mine 
during the 4% years from September 1, 1882, to 
April 20, 1887. 

It will be seen that the production during the last 
four months has been greater than during any 
similar period since 1882. The production during 
the corresponding period of 1886 was only 244,523 
carats, showing an increase of over 150,000 carats 
for the last four months. The present rate of pro- 
duction is therefore considerably over 1,000,000I. 
perannum, and yet in face of this increased output 
prices are ruling higher than they have done for the 
last four years. 

(Zo be continued.) 





VERTICAL PLATE-BENDING ROLLS. 

On page 258 we illustrate a set of vertical plate- 
bending rolls manufactured by Messrs, Smith Brothers 
and Co., Kingston Engine Works, Glasgow; these 
weigh over 40 tons and are intended for rolling steel 
plates cold 11 ft. wide by lfin. thick. The three 
rollers are made solid of forged steel, the front one 
being 21 in. in diameter, and the two back ones being 
each 16in., these latter being well supported by fric- 
tion rollers. The machine has two different speeds of 
gear, to suit light and heavy plates, and the rollers 
are driven by a pair of vertical engines through power- 
ful triple gear by means of a large wheel keyed on each 
end of the rollers. The front roller can be drawn up 
between the arms of the large wheel after a complete 
circle has been rolled. 





THE WRITING TELEGRAPH. 

A VERY ingenious instrument for the telegraphic 
transmission and reception of written messages is 
being shown at the American Exhibition, and at 
46, Holborn Viaduct, E.C. The message to be sent 
is, or may be, written with an ordinary pen on a 
travelling strip of paper, and without any further 
process or manipulation it is reproduced on a similar 
strip of paper at the distant station. There is no 
conventional alphabet to be learned, and the only 
skill to be acquired is that of making the letters on a 
travelling paper instead of moving the hand from right 
to left to form the lines. A writing telegraph of this 
kind is not new in itself; on page 180 of our twenty- 
seventh volume will be found a detailed account of one 
invented by Mr. KE. A. Cowper, of Great George-street, 
Westminster, and exhibited by him before the Society 
of Telegraphic Engineers. The principle of that in- 
strument is identical with the one we are about to 
destribe, and which was invented quite independent] 
by Mr. J. Hart Robertson, but the method by which 
the principle is carried into effect is different in the 
two cases, It will, perhaps, simplify the description 
if we deal first with the general idea on which the in- 
struments are designed before noticing the details of 
the mechanism, Beginning with the receiver, we 
find a pen, connected with an armature which §is 
subject to the influence of two electro - magnets 
acting at right angles to each other. When either 
magnet is excited the armature is drawn towards 
it a distance which varies with the amount of that 
excitation, and when both are excited the arma- 


ture takes up a position which is the resultant of | pe 


the two magnetic forces, and of the spring or weight 
which tends to return it to the zero position. It will 
thus be evident that by suitably varying the currents 
in the two magnets, the armature may be made to 
describe any figure or series of figures within its range 
of motion. The pen is attached to the armature and 
must move with it, and, therefore, if a strip of paper 
be drawn continuously beneath the pen it will inscribe 
on ita line, of which the configuration will be deter- 
mined by the variations of current in the two electro- 
magnets. This variation is produced by the pen of the 
transmitting instrument. 

If this pen be moved to the right, parallel with the 
line (thus —), it causes a reduction of electric resist- 
ance in the circuit of one of the electro-magnets at the 
distant station. The current in this circuit imme- 
diately increases, the power of the magnetis augmented, 
and the receiving pen is drawn to the right. Again, 
if the transmitting pen is moved upwards (thus | ), it 
decreases the resistance in the circuit of the other 
electro-magnet, and the receiving pen is drawn up- 
wards. Ifthe motions of the transmitter be oblique 
(thus /), both circuits receive an accession of current, 
and both the magnets increase their attraction on the 
armature, drawing it along a resultant line i to 
theoriginal. It is easy to see that not only straight 
lines, but curves and combinations of curves, can 
formed ; in fact, all the forms which go to make up 
handwriting. 

We will now describe the instruments. There are, 
usually, two telegraphic wires connecting the trans- 
mitter and the receiver. Each wire, at the sending end, 
terminates in a contact-piece, which forms the end of a 
horizontal row of carbon discs, each about the size 
and thickness of the old-fashioned wafer used for 





closing letters. These discs are held in an insulating 
box, and can be forced together by a screw to give 
them an initial compression. At the other end of the 
row is a second contact piece connected electrically 
to the battery and mechanically to the transmitting 
pen. If this piece be moved in one direction it 
increases the pressure between the carbon discs, and 
reduces their resistance, according to the well-known 
phenomenon which forms the basis of action of 
the microphone, and if moved in the opposite direc- 
tion, it reduces the resistance. The two sets of 
carbon discs are placed at right angles to each other, 
and as the pen is manipulated the pressure on the two 
is always varying, rising and falling, sometimes alter- 
nately and sometimes simultaneously, according to the 
requirements of the writing. The two horizontally 
moving contact pieces are connected to a vertical rod 
fixed on a spring pin, which permits it to move in any 
direction. This rod comes through a hole in the top 
of the instrument, and is connected tothe pen. In 
some cases this is an actual pen, but it is found that, 
after a very short experience, operators abandon the 
use of the pen, finding it more convenient to go 
through the motion of writing, without making any 
mark, than to form the letters in ink, In such case a 
rod like a pencil is hinged to the top of the vertical 
rod, and there is no marking instrument. As receiver 
and transmitter are combined in the same case, the 
message can be reproduced at both ends, and thus the 
operator can see what he is writing, letter by letter, 
although he makes no mark himself. - 

The receiving pen is of the fountain type, and is held 
by trunnion pins in a crutch at the top of a vertical 
rod to which the armature of the receiving magnet is 
attached. The lower end of this rod is thinned down, 
and forms a spring which permits of the pen being 
moved in any direction in a horizontal plane. The 
strip of paper is drawn under the pen by clockwork, 
which needs to be wound up from time to time. A call 
bell and a battery complete the equipment of the ap- 
paratus. 

It is impossible not to be struck with the neatness 
and beauty of this ingenious instrument, and there is 
no doubt that it will find considerable application for 
private purposes. As compared with the A BC in- 
strument it is certainly preferable, both on account 
of the ease with which it can be manipulated and from 
the fact that it produces a permanent record. We do 
not think, however, that it will succeed in business 
circles in the way that is anticipated in America, 
where exchanges are being formed to be worked with 
this instrument. In the first place it practically requires 
two wires, although it is possible to work with 
one on the duplex system, and this, of itself, 
is a great objection, for there are already too 
many wires for safety in the streets. Further, the 
writing is not of a kind which can be sworn to 
in a court of justice, for the altered conditions of 
writing with a pen the motions of which are restricted, 
and receiving with a fountain p2n which does not dis- 
criminate between thick and thin strokes, destroy the 
characteristics of many hand-writings, even if the 
instrament could be depended on to reproduce the 
general appearance. The speed is stated to be twenty- 
five words a minute, and supposing this to be attained, 
it is considerably below that of a Morse writer, and 
only half the rate at which a skilful clerk can drive his 
n. Of course there is no comparison with the speed 
of the telephone. Where, however, the telephone ser- 
vice is bad, and on private lines where accuracy of 
transmission is important, the writing telegraph should 
find a welcome. 








THE NEW SEWERAGE WORKS AT ACTON, 

On the 25th of last month, with the noise of drums 
and trumpets and waving of banners, the new sewerage 
works at Acton were opened. The works are in- 
tended to provide the parish of Acton with a sys- 
tem of independent sewerage, and to relieve both 
the high and low-lying districts of the parish. The 

rounds are fenced in and tastefully laid out with 

ower-beds, &c. ; there are three brick buildings, an 
entrance lodge to serve as a residence for the manager, 
an engine and pump house, and a larger build- 
ing containing the machinery of chemical mixers, 

resses, sludge cake grinders, &c.; there are, also, four 
arge settling tanks for sewage, a filter bed, water 
tank, well, &c. The sewage flows to the works from a 
high and low-level sewer, and there is an effluent sewer 
to carry off to the Thames the filtered and purified 
water. 

The high-level sewer discharges by gravitation, and 
the sewage from the low-level is pumped by two 35 
horse-power engines into a receptacle where it is mixed 
with chemicals; it is then run into tanks to deposit 
the solid matter. The works, though receiving raw 
sewage, were entirely free from smell. The purifi- 
cation of the liquid is effected by precipitation and 
filtration combined, magnetic ferrous carbon and com- 
pound sewage salts being used to facilitate precipita- 
tion. After the sediment is deposited, the surface liquid 
is passed through a filter bed of granulated magnetic 





spongy carbon, and the purified liquid discharged into 
the Thames. Some of this water was shown in a glass 
vessel in which grasses were growing and small fish 
swimming about, both evidently thriving in the ele- 
ment which once contained so many abominable mix- 
tures. 

The sludge deposited at the bottom of the settling 
tanks is run into a well in the press-room, from thence 
it is pumped up, as required, into a mixer by a pair of 
8in. by 12in. plunger pumps which are driven, together 
with the other machinery, by a 10 horse-power engine. 
From there it is forced by a horizontal hydraulic pump- 
ing engine of the duplex type with two steam cylinders 
and four plungers, into one or other of a pair of Drake- 
Muirhead filter presses. Each filter press consists 
of thirty cells of 36in. internal diameter, and the 
sludge is compressed in these into hard cakes of 12 in. 
thickness, Each press is capable of turning out, in from 
30 to 40 minutes, a charge weighing from 16 cwt. to 
17 cwt.; the cakes are dropped into a truck below the 
presses, then run into a drying room, and subsequently 
ground for manure. We shall probably illustrate the 
presses at an early date. 

The machinery and appliances for dealing with the 
sludge were designed and constructed by Messrs, Drake 
and Muirhead, engineers, Maidstone, who have there 
carried out a somewhat similar installation to that at 
Acton, 

The works as now constructed are capable of treat- 
ing the sewage of a population of 20,000, but the per- 
manent machinery is sufficiently powerful to deal with 
the products of a much larger population ; 70,000/. 
have been spent on the work under the superintendence 
of Mr. Nicholson Lailey, as engineer for the Acton 
Local Board. The buildings, works, and machinery are 
all of a most substantial order, and bear the imprint of 
sound workmanship together with careful superinten- 
dence. The main sewers were built by Messrs. Nowell 
and Robson and Mr. George Ossenton, of Erith ; tanks 
and buildings by Messrs. John Mowlem and Co. ; 
the pumping engines by Messrs. James Watt and Co. ; 
the sludge a presses, and grinding machinery 
by Messrs. Drake and Muirhead. 








THE LATE MR. WILLIAM HALL, SHIP- 
BUILDER, ABERDEEN. 

In the person of Mr. William Hall, Sen., Aberdeen, 
whose death occurred recently, a man of very con- 
siderable reputation in the shipbuilding profession has 
passed away ; for he was none other than the builder of 
the famous Aberdeen clippers, whose beautiful lines 
and splendid sailing powers found no match all the 
world over. Having been born on December 5, 1806, 
the deceased was within four months of having com- 
pleted his eighty-first year. 

Mr. Hall served his apprenticeship in the yard 
of his father’s firm at Footdee, and in 1824 he went 
to sea for a period of three years as a ship car- 
penter. On his return he entered into partner- 
ship with his brother James, and under their joint 
management the shipbuilding trade at Footdee under- 
went a complete revolution. 

Speed in sailing was the one great desideratum of 
the time, and everything seemed to point to the de- 
cadence of the building of sailing ships and the usur- 
pation of their place by steamers. As a matter of 
course, iron, as being. more suitable than wood as the 
material of construction for the latter kind of vessels, 
grew rapidly into favour, and it was at this juncture 
that the enterprise of the Messrs, Hall found seope in 
amanner which for a considerable time threatened the 
supremacy of steamships. This was effected by a 
complete abandonment of the old theory of proportion 
in ships, which, roughly speaking, was that the length 
of a vessel should be three times its breadth. Though 
in certain respects commendable, this plan of construc- 
tion assuredly had not speed as one of its primary 
aims. But as this was becoming all-important, the 
Messrs. Hall turned their attention to the considera- 
tion of the question of how to construct ships capable 
of sailing much faster than was usual then, without 
sacrificing, to any objectionable extent, those other 
nm which the then prevailing style possessed. 

hey added very considerably to the length of the 
vessels, without allowing the usual proportion of 
breadth, so that their ships came to be built of a 
length ranging from six to seven times as great as 
their breadth. From this theory was ultimately evolved 
the famous line of Aberdeen clippers, which became 
known for their excellent qualities throughout the 
whole maritime world. The first of the clippers built 
by Messrs. Hall was the Scottish Maid, a vessel which 
was intended to run in opposition to the London 
steamers. She was followed by two other clippers of 
similar design, named the Aberdonian and the Lon- 
don, which were also engaged in the Aberdeen and 
London trade. All three did well for a considerable 
time. 

The building of these vessels takes us back to about 
the year 1840, but it was not till after the Chinese war 
of 1842 that the Aberdeen shipbuilders came into 
marked prominence for their great success, In the 
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expectation that an enormous increase of trade with 
China would take place after that war, the Americans 
began to make strenuous exertions to secure the 
greater proportion of the carrying business on the 
ocean highway ; and in the course of the next two 
years or 80, they sent out from New York and Boston 
vessels built on improved lines, and carrying an extent 
of canvas that enabled them to beat any vessels then 
afloat in point of speed. In their determination not 
to be outstripped in the race for excellence in their 
art, Messrs. Hall constructed in 1846 the clipper 
schooner Torrington, which was sent, by way of test, 
to compete with the Americans in the China seas. 
This she did with great success, and other vessels of 
the same build and of larger dimensions soon followed. 
The struggle for pre-eminence went on for several 
years, the American builders being most unwilling to 
play an inferior part in this branch of naval construc- 
tion. Eventually, however, Messrs. Hall’s clippers 
outrivalled in swiftness those built in America, and 
they gradually gained a complete ascendancy over the 
Americans in the China trade, and carried all before 
them, until they, in their turn, were supplanted by 
British screw steamers. One of Messrs. Hall’s vessels 
made the quickest sailing passage between this country 
and Australia that had been recorded up till that time ; 
and, as might be expected, this circumstance brought 
much fame to the firm. Orders for clippers soon came 
from all quarters, a large number of them coming from 
Liverpool and Glasgow. The latter port had the 
credit of being that at which the best sailing ships 
were built in this country up to that date; but, thanks 
to the enterprise and skill of the Messrs. Hall, Aber- 
deen gradually gained the distinction of standing first 
in this respect. At that time Footdee was in the 
zenith of its activity. The firm gave constant employ- 
ment to about seven hundred men, and some idea of 
the amount of work done by Messrs. Hall may be 
formed when it is mentioned that in one year they 
launched as many as thirteen ships. Among the many 
fine vessels built by the firm there were some which, 
either on account of their character or their history, 
will long be remembered by those who knew them. 
Such, for instance, was the Schomberg, one of the 
finest and largest sailing vessels ever built in Aberdeen. 
There was also the well-known missionary ship, the 
John Williams. Mention might also be made of the 
Cairngorm, which was built in 1853. 

The position which the firm gained in connection 
with the building of clipper ships has never since been 
lost in reference to the fine designs of their vessels or 
the quality of their workmanship, although the intro- 
duction of iron and the adoption of steam as the pro- 
pelling power have, within the last decade or so, con- 
siderably reduced the amount of business done in the 
old shipbuilding yard at Footdee. Mr. William Hall 
long ago acquired an aversion to iron shipbuilding 
which he was never able to throw off completely. 
He was ably seconded in his business a his 
son, Mr. William Hall, now the head of the firm. 
The deceased was a man of great public spirit, and the 
general esteem in which he was held by the community 
of Aberdeen, and. more especially by those connected 
with shipping and shipbuilding, was pleasingly indi- 
cated about a couple of months since, when a very fine 
bust of him in marble, which was obtained by public 
subscription, was presented to the Aberdeen Gallery 
of Art for permanent preservation. 





MISCELLANEA. 
Ir is proposed to construct an electric railway at Leeds, 
connecting that town with Roundhay Park. 


A Bill has been introduced in the legislature of New 
Hampshire, United States, providing for the compulsory 
retirement of railway engine-drivers after thirty years’ 
service, with a pension of two-thirds full pay. It is not, 
however, expected to pass. 


The cost of electric arc lighting in the United States 
varies considerably, both with the locality and the number 
of lamps used. In towns using 100 to 1000 lamps the cost 
ranges from 1s, 3d. to 2s. 11d. per day, for lamps of 2000 
candle-power, the average being about 2s. 1d. 


The petroleum wells in the Punjaub, at Rawul Pindi, 
are said to give promise of a good supply, and an effort is 
being made to induce the Indian Government to permit 
the use of deep borings, so that a larger quantity of oil 
may be produced. 


_ The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ending August 21, 
amounted, on 15,4474 miles, to 1,335,352/., and for the 
corresponding period of 1886, on 15,350} miles, to 
1,368,4887., an increase of 97} miles, or 0.6 per cent., and 
a decrease of 33,1361., or 2.4 per cent. 


A most suecessful meeting of the National Electric 
Light Association was inaugurated at Boston on the 
9th of August. The meeting extended over three days, 
and a variety of papers were read and discussed, one 
of the most secre ae 4 being by Mr. Reckenzaun on 

Storage Batteries for Electric Locomotion.” 


The London and South-Western Railway Company are 
about to build a new station at Vauxhall ; the work, 
which involves the widening of the bridge at this place 
by about 80 ft., will cost between 30,000/. and 40,0000, 





exclusive of the cost of the property on which it will be 
carried out. 


The Admiralty do not intend to lay down any more 
ironclads at present, but to content themselves with 
finishing those now building as soon as possible; in this 
way they expect to add five armoured battle-ships and five 
belted cruisers to the fleet before the end of the financial 
year. 


The Manchester Ship Canal Company held their fourth 
half-yearly meeting at Manchester last Monday. The 
directors reported that the contract for the work had been 
allotted to Mr. T. Walker for 5,750,000/., and that the 
purchase of the Bridgewater Canal and Mersey and Irwell 
navigations had been completed. It was stated that the 
works would very shortly be commenced, and it is hoped 
that either the sir or Prince of Wales will lay the 
stone of one of the docks. 


The students of the Glasgow maar = of Science have, 
this year, been remarkably successful in both the Science 
and Art, and the City and Guilds of London technological 
examinations ; no less than five Whitworth Scholarships 
falling to them in the Science and Art examinations, and 
in the technological, the first places in the honours 
examinations of electric and mechanical engineering, as 
well as the second places in electric lighting and tele- 
graphy. 

A twin screw-steel torpedo gunboat named the Grass- 
hopper, and of 450 tons displacement, was launched at 
Sheerness Dockyard on Tuesday. This vessel, which has 
a very light draught, enabling her to follow torpedo boats 
into shallow water, is mounted with one 4-in. steel breech- 
loading gun, and six 3-pounder rapid-fire guns, as well as 
three torpedo tubes and an electric search light. She will 
be fitted with engines of 3000 indicated horse-power, and 
will have a speed estimated at 19 knots in rough water. 


When barium peroxide is suspended in water, it under- 
goes gradual decomposition with evolution of oxygen; 
this action being greatly facilitated by the introduction 
into the water of certain salts, alkaline silicates and 
borates being the most effective. The above fact has 
been applied by Messrs. Jacobson Brothers, of Berlin, 
to the bleaching of vegetable and animal fabrics, the mix- 
ture most generally useful for this purpose consisting of 
one part of barium peroxide, one part of sodium silicate, 
and 100 parts of water. 


The report of the Commission on Railways for Tonquin, 
appointed by the French Government, has just been pub- 
lished, and recommends Port Courbet as the starting 
point of these lines, the first of which will be a trunk line 
connecting this place with Hanoi, after which it is in- 
tended to build four secondary lines communicating with 
the principal agricultural and mineral districts. It is 
proposed to construct the permanent way by a corvée of 
the Annamites under Government superintendence, whilst 
the superstructure and working of the line will be in- 
trusted to private enterprise. 


The lighting by electricity of the Grand Opera House, 
Vienna, has passed through the ordeal of a fortnight’s 
practical work with complete success. The installation 
has been carried out on rather a large scale, engines of 
about 600 indicated horse-power being required to drive 
the dynamos, which, owing to want of space on the spot, 
have been erected at a distance of a mile from the theatre. 
The British Imperial Continental Gas Association were 
the principal contractors, the machinery being supplied 
by Messrs. R. E. Crompton and Co., Mansion House- 
buildings, Queen Victoria-street, London, E.C. 


Considerable alterations have been made in the pro- 
gramme for 1888 of the City and Guilds of London 
technological examinations ; these include a change in 
the amount paid to teachers, and alterations in the 
examinations on carriage building, boot and shoe manu- 
facture, bread making, brewing, typography, plumbing, 
textile fabrics, weaving and pattern designing, and car- 
pentry and joinery. Other changes of a minor character 
have been made, a full account of which is given in the 
programme of the Institute, which can be obtained for 
seven stamps from the Central Institution, Exhibition- 
road, London, S. W. 


A series of experiments on the lithanode secondary 
battery have recently been carried out by M. H. Lea, for 
the Union Electric Power and Light Company. The 
elements used were three in number, and weighed 9.5 lb. 
each when in working order. The principal test to which 
they were subjected consisted in discharging them for a 
month through a high resistance, during which the electro- 
motive force fell to 1.3 volts. After which they were re- 
charged to about half their full capacity, and an exami- 
nation was then made of the plates, which were found to 
be uninjured. A trial of efficiency was also made, the 
cells being discharged at the rate of 10 amperes, and under 
these conditions an element furnished 95 ampere hours 
before the electromotive force fell off 10 per cent., the 
total return being 91 per cent. of the initial charge. 


Some experiments have lately been made at Schandau 
on the action of frost on hydraulic mortars and cements 
when these materials are mixed with water containing dif- 
ferent percentages of salt. In making the experiments a 
series of stone cubes of about 2.4in. edge were united 
with cement, which in one case was mixed with pure 
water and in other cases with water containing from 2 to 
8 per cent. of salt. Whilst the cement was still fresh, 
these blocks were placed in the open air, and exposed for 
a period of twenty-one days to a tem ture varying 
from 20 deg. to 32 deg. Fahr., after which they were kept 
for a further period of seven days in a warmroom, At 
the end of this time the joints were tested, with the result 
that the cement mixed with pure water was completely 
disintegrated, having no holding power; the cement 





mixed with water containing 2 per cent of salt was some- 
what better, though the results obtained with it could 
hardly be considered satisfactory ; whilst that mixed with 
the 8 per cent. solution was uninjured by theexposure. 


Photography has long been considered the faithful con- 
federate and trusty ally of counterfeiters and forgers, but 
it cannot be looked upon in that light any longer, as M. 
Gobert, of the Banque de France, has succeeded in con- 
verting this art into a most efficient detective agent. His 
process consists of taking a greatly magnified photo- 
graph of the suspected coin or document, on which any 
erasure or defect can then easily be detected. An interest- 
ing example of the success which can be obtained 
in this way is given in Za Nature, from which we 
abstract the following account : Some time ago a cheque 
for 1106 francs, drawn in favour of a Mr. Rochu, was pre- 
sented for payment at a Parisian bank, and was to all 
appearance perfectly genuine, the signature being un- 
doubtedly correct and no erasures or alterations in the 
amount could be detected, The suspicions of the bank 
manager were, however, aroused, and the cheque was 
forwarded to M, Gobert for examination, who made a 
photographic reproduction of it as explained above. It 
was then discovered that the cheque had originally been 
drawn in favour of a M. Suller, and for 110 francs, the 
name and amount being easily readable under the new 
writing. Probably equally good results could have been 
obtained by chemical means, but photography has the 
advantage of not injuring the fabric of the cheque. False 
coins are detected in much the same way, an enlarged 
photograph of both a genuine coin and the suspected one 
being made, and the twothen compared. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 17th ult., there was run a very 
successful trial of the screw tug Victoria built by Edward 
Finch and Co., Limited, of Chepstow, for the Brazilian 
Coal Company, Limited, Cardiff. Her dimensions are: 
Length, 90 ft. ; breadth, 17.6 ft. by 8.9 ft. depth of hold ; 
engine has cylinders 16 in. and 30 in. in diameter by 
22 in. stroke, with a boiler designed for a working pres- 
sure of 100]b. per squareinch. She steamed down Channel 
for some hours, averaging 114 knots per hour, after which 
she entered Cardiff, from which port she sailed on the 
22nd instant for Rio de Janeiro, where she will be em- 
ployed, and for which service she is specially designed 
and fitted with teak decks, &c., and covered with a per- 
manent awning. 





On Saturday, August 20, the steel screw steamer Tasso, 
recently built by Messrs. Russell and Co.. Greenock, for 
Messrs. Robert MacAndrew andCo., of London, for their 
South American trade, had an official trial of her machi- 
nery. The Tasso is a vessel of 2989 tons, and measures 
320 ft. by 40 ft. by 274 ft. Her machinery, which was 
supplied by Messrs. Howden and Co., Glasgow, consists 
of a set of triple-expansion engines, having cylinders of 
23 in., 39 in., and 64 in. in diameter, respectively, with 
piston stroke of 42in., constructed on Howden’s triple 
cylinder arrangement for engines working on three 
cranks. In this arrangement all the waste heat from the 
high-pressure valve casing is entirely prevented, and a 
frea exhaust from the first to the second cylinder valve 
casing is attained without passages and without the fric- 
tion and loss of heat arising therefrom, which is unavoid- 
able in other arrangements. The low-pressure valve is 
placed between the second and third cylinders, and the 
working steam in the’ casing is well preserved from loss 
of heat. The valves are so arranged as to permit of tripli- 
cate cranks being used without the objection of the 
eccentrics ar ee on the couplings. These engines 
are fitted with Dickinson’s patent crankshaft. Steam of 
160 lb. working pressure is supplied to the engines by two 
steam boilers, each 14 ft.4 in. in diameter by 9 ft. 43 in. 
long, and worked on Howden’s patent system of forced 
draught. They have each three furnaces of 3 ft. 3}in. in 
mean diameter, the area of firegrate being 45 square feet in 
each boiler, or 90 square ft. in all. After running for a 
time very satisfactorily with natural draught, the boilers 
were put under forced draught, with which steam 
was maintained at full boiler pressure for several hours 
with great ease, the fan running at a comparatively low 
speed and much under its normal power, while the engines 
were receiving all the steam that they were capable of 
using, and were developing 1760 indicated horse- power at 
80 revolutions per minute. The mean speed of four con- 
tinuous runs on the measured mile at Skelmorlie was 
13.131 knots per hour, which is certainly a high speed for 
a vessel of her dimensions built on full lines for large 
cargo-carrying power. These results were much higher, 
both as to speed and power, than had been expected by 
the owners. 





Messrs. Lobnitz and Co., Renfrew, on Tuesday, 23rd 
ultimo, launched the Travailleur, a screw steam tug which 
they have built to the order of the Suez Canal Company. 
She measures 100 ft. by 18 ft. by 10 ft. The engines, 
which have been constructed by the builders, are to indi- 
cate 220 horse-power, and the speed of the vessel is to be 
103 knots per hour. 





On Tuesday, August 30, Messrs. Charles Connell and 
Co, launched a finely modelled steel sailing ship, named 
the Helicon, a vessel of 1600 tons register, and measuring 
247 ft. by 38 ft. Gin. by 23ft. The vessel, which has been 
built for a Hamburg firm, will be supplied with gear and 
other appliances of the most improved description. 

We learn that the steam yatch Grace Darling, which 
was stated in our last week’s issue to have triple-expansion 
engines, is in reality provided with engines of the quad- 
ruple expansion type. 
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THE BLAIR CROSSING BRIDGE. 

Wecommence this week (vide our two-page engraving 
and illustrations on the present page and page 247) 
the detailed notice of an important railway bridge 
completed some three years since by the well-known 
American engineer, Mr. George 8. Morison, of New 
York. The bridge is the property of a corporation, 
the Missouri Valley and Blake Railway and Bridge 
Company, which also owns a short length of connect- 
ing railway, about 34 miles in length, and which, with 
the bridge crossing the Missouri, joins the main line 
of the Sioux City and Pacific Railroad, on its eastern 
and western banks. The bridge crosses the river at a 
point where, for 18 miles below and for 50 miles 
above, the high bluffs have disappeared, and the 
stream free from their controlling influence, spreads 
its channel in an uncertain and frequently varying 
fashion, after the usual manner of great rivers where 
physical conditions favour the growth of sand-bars, 
and the nature of the ground encourages encroach- 
ments, developing occasionally into ‘‘ cut-offs,” which 
wholly change the course of the stream, The general 
map annexed shows the characteristics of the river 
at the bridge location at the beginning of 1883. 
At that time the width was very indefinite, the 
river was rapidly encroaching on the land on the 
west side, while the large sand-bar was divided 
by a channel through which a fierce current ran in 
flood periods. The line selected for the bridge and 
shown on the map, appeared to the engineer to be as 
convenient as any pr am that could be chosen, and pre- 
liminary borings revealed the presence of bed rock at 
an unexpectedly small depth, and promised a facility 
in getting in the foundations that was unlooked for. 
As there appeared very little reason to fear for the 
stability of the work, whatever may be the changes in 
the channel, it was determined to build a bridge with 
ample waterway to pass the whole volume of the 
Missouri, and afterwards to take such measures as 
were practicable to maintain the river bed in the posi- 
tion it occupied when the bridge was built. Bearing 
this object in view it was determined to construct a 
bridge 1000 ft. in pin. pr and with 50 ft. headway 
between the bottom and ordinary high-water level. 

The main bridge is divided into three equal spans, 
each of 330 ft. between centres of end pins. The dis- 
tance between the centres of the end piers is 999 ft. 
At each end of the bridge is a short approach span de- 
signed to reach over the embankment. The eastern 
approach ascends from the level of the rails on the 
bottom land, with a rise of 1 in 100 to the level of the 
rails on the bridge, and though this approach is now a 
solid earth embankment, 3000 ft. of it were originally 
built in the form of a timber trestle. The western 
approach is also built as a solid earth embankment, 
excepting for 1184 ft., including the crossings of the 
old Sioux City and Pacific Railroad and of Fish Creek, 
where a wooden trestle is built with a short Howe 
truss over the railroad. There is a slight descent from 
the bridge to Fish Creek, but the Blair station is 30 ft. 
higher than the rails on the bridge. 

‘To render the course of the river stable at this point, 
the west bank has been protected by a revetment of 
brush and stone, this protection above the bridge 
following a line carefully fixed before the work was 
begun, A point was selected about two miles above the 
bridge, on the east bank, as a governing point for con- 
trolling the east shore line, and a revetment of brush 
and stone, commonly known as the upper protection, 
was put in here in the summer of 1882. A dyke was 
built across the sand-bar, about 600 ft. above the 
bridge, and making an angle of 5 deg. with the axis of 
the bridge. This dyke closed the channel through the 
sand-bar and confined the river to the space between 
the end of the dyke and the protected west bank. The 
channel is also closed by the solid embankment of the 
railroad across it (seeplan), The direction of the axis of 
the bridge is east and west. The direction of the dyke 
is 5 deg. north of east. The first location of the bridge 
line was 500 ft. south of the line on which it was 
actualiy built, the site of the dyke being 300 ft. 
south of the location on which it was built; this 
change was made because the preliminary borings 
showed the rock to be 4 ft. or 5ft. deeper at the point 
of the first location than at that finally adopted. Be- 
tween the protected shore line on the west side of the 
river and the bluffs, which are abou’ 3000 ft. off, is a 
high prairie bottom, which was partly submerged in 
the great flood of 1881. Fish Creek, a small stream 
which comes from the north, runs through this bottom 
land, and a careful examination of the surface of this 
bottom land shows a slight depression, which evidentl 
marks an ancient channel of the Missouri River, whic 
has long since silted up to the level of the bottom land, 
The embankment of the west approach crosses this 
old channel, which proved to contain below the surface 
a mass of mud too soft to support the heavy embank- 
ment of the approach ; the embankment settled fully 
40 ft., forcing up the ground on each side. This added 
greatly to the cost of the bridge, and finally made it 


necessary to change the west approach span for a longer 
one, 


The line of the original location would have 
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crossed this same slough, but ata greater distance from 
the bridge and at a better angle, so that practically 
the amount saved in the foundations was more than 
made up for by the increased cost of the west approach. 

The rectification works may be divided into three 
distinct parts: first, the shore protection on the east 
side; second, the dyke, also on the east side; and 
third, the west shore protection. The east shore pro- 
tection was designed to fix a point on the east bank of 
the river beyond which the channel should not be 
allowed to encroach, and from which the main channel 
would shoot in a nearly direct course till it struck the 
upper end of the protection on the west shore. The 
dyke was intended to close all secondary channels 
which might exist in a river of the abnormally great 
width which existed at high water at the location 
selected. The west protection was simply intended to 
hold the west bank, and convert the friable bottom 
land into the equivalent of a permanent bluff shore. 





These works have accomplished their purposes with 
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entire satisfaction, though at greater expense than 
was originally estimated, except in one respect. During 
the bigh-trater season the channel of the river runs in an 
approximately direct course from the upper east protec- 
tion work to the head of the west protection ; but during 
the low-water season the channel becomessonarrow that 
a much more crooked course is possible than with the 
greater width of the high-water river. The result is 
that aseries of bends is formed between the upper pro- 
tection and the end of the dyke, which have cut into 
the bar above the dyke, and at times put the main 
channel of the river immediately along the western 

rt of the dyke. This difference in the course of the 

issouri at high and low water is a striking fact, 
which must not be overlooked in a study of the river. 
The low-water width is often less than one-third the 
high-water width, and the curves which the channel 
can easily take have a Sear pape 4 less radius at 
low than at high-water. During the high-water season 
a channel and a series of shoals are formed, which 
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correspond to the dimensions of the river at that time. 
When the river falls the sand-bars are left dry, but the 
channel begins to form a series of small bends corre- 
sponding to its reduced width. 
river has eroded the bottom land on the outside of 
the larger bends, so during low water it erodes the 
sand-bars on the outside of the small bends which the 
low-water channel has formed, With the next flood 
these distinctive marks of the low river are obliterated, 
but a similar action occurs again with the next low- 
water season. As the Missouri at low water is a com- 
paratively small river and the channel not very deep, 
this 
guarded against, and if watched is not a source of 
special danger ; but it must not be overlooked in any 
plan which contemplates securing a direct channel. 
There are places on the river where the corrective 
action of bluffs makes the channel nearly the same at 
high and at low water, but generally, and especially 
in a place like that at Blair Crossing, the direction of 
the current at low water is liable to vary nearly 
45 deg. from the high-water direction. During the 
construction of the bridge the current was nearly 
always at right angles to it, and parallel to the pro- 
tected west shore. At high water the river generally 
struck the west protection quite a distance above the 
dyke, and made a direct course through the bridge ; at 
low water it has swept across from the end of the dyke 
to strike the west bank only a little above the bridge, 
and in November, 1885, the angle of the current at 
Pier III. was about 45 deg. with the axis of the 


bridge. 
(To be -ontinued.) 





New Zratanp Rattways.—The New Zealand engineer- 


in-chief’s annual report on railways states that the total | 


expenditure to March 31, 1887, was 4,077,7351., while the 
liabilities at the same date were 486,376l. During 1886-7, 
59 miles of line in the North, and 47 miles in the South 
Island _were opened for traffic. On the North Island 
trunk line, 27 miles have been completed, while 62 miles 
are in progress, 





Steam SHIPPING AT THE ANTIPODES.—Some important 


changes will probably take place shortly in the Austra- | 
lian coastal trade, as the result of the introduction of | 
more English capital into shipping enterprise in Austra- | 


lian waters. Shortly after the fleet of the Australian 


Steam Navigation meany was hased by share: ' 
holders in the —— team Navigation Company, 
the Australian United Steam Navigation Company was 


formed for the purpose of taking over this property, and 
also absorbing the Queensland Shipping Company. It is 
now proposed to purchase the fleet of the Adelaide Steam- 
ship Company, with a view of working a complete coastal 
service from Adelaide to Cooktown without tranship- 
ment. New steamers would be required for this through 
service, and the idea is understood to be to construct four 
or five vessels of a superior type, capable of carrying 1000 
tons of cargo besides providing extensive passenger ac- 
commodation. The intercolonial boats of the Adelaide 
Steamship Company would be probably employed as 
auxiliaries in conducting shorter services and improving 
communication with Western Australia. 
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| We publish in the form of diagrams some very in- 
| teresting statistics of shipbuilding in the United 


| Kingdom during the period 1870-1885. Fig. 1 shows 
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MECHANICAL STOKING. 
To THE Epiror or ENGINEERING. 
S1r,—Your last issue contained a letter on the above 


As during high water the | the total tonnage built, except for foreigners, distin- | subject from Mr. Inglis, and I trust you will grant me the 
ae ene guishing between that launched in Scotland, England, | liberty of a reply. 4 
the total ; the years | sentence in 


efore doing so, I wish to refer toa 
our leading article of the 19th inst., where 


ivin 
| 1874 and 1883 are ide The amount of wooden, | you say, “‘ But if this judgment is consoling to the owners 


| iron, and steel -— 

rately in Figs. 2, 3, 
| ships, and it isto be noted that the vertical scale of 
‘this diagram is ten times that of Fig. 1. 


in the total, are illustrated se 


Tho Pe Glasgow, Tyne Ports, & Sunderland. 








‘ 





\and steel ships, and does not 





1670 2 


6362.8. 


to England. Fig. 3 deals with the aggregate of iron 

reatly differ from Fig. 1, 
as the subtraction of the eo bin ships does not make 
ay great difference, Fig. 4 refers to steel vessels 
only, and is to an increased vertical scale, while the 


It is evident | 
that the building of wooden ships is almost confined jnyentors w 
—_— action of the low-water channel can be | 


. | of patents, it is anything but agreeable to the great body 
and 4. The first shows wooden | of inventors and mechanics who want to secure the results 


' of their own study and ingenuity, at the same time desire 
to avoid infringing the rights of others.” 

I wish respectfully to say that I am one of that body of 
o is desirous of securing the results of my 
study, and I think if you knew the circumstances of my 
case, the application of the above sentence would not be 
out of place with myself. 

Mr, Inglis attempts to show that Mr. Bennis has 
suffered a grave injustice, and is deserving of the sympathy 
of all honest men. With your permission, as briefly as [ 
can, I will endeavour to show that I may have some claim 
to ‘* the sympathy of honest men.” 

As Mr. Inglis states, Mr. Bennis took out a patent in 
1875. At this time I had the charge of an engine and two 
boilers. 

The question of smoke burning being much agitated, I 
commenced to study the subject, and my first experiment 
was to make a chalk line upon the boiler-house floor 6 ft. 
by 3ft., the size of furnace I was then working. After- 
wards 1 placed a heap of small coal at one end of the 
chalk line, and then taking a piece of sheet iron about the 
size of my present shovel in my hand, I flirted the coal 
over the surface, representing the fire, as shown in my 
specification of 1875. This was the birth of the radial 
shovel, flap, or door. 

In 1876 { commenced to travel for the sale of my in- 
vention, when for the first time I heard of Mr. Bennis, 
who was beige nae | to proceed against any firms who 
applied my stoker for infringement, very much to the 
detriment of my business, as a great many of my 
customers refused to order without an indemnity against 
all liability of proceedings from Mr. Bennis. hen he 
was asked where his invention could be seen, Bennis’s 
reply generally was that he was too busy to make it. (He 
was then engaged selling a stoker made by the Liverpool 
Stoker Company.) 

This went on until 1878, when Mr. Bennis brought an 
action Ps ge me for infringement. Up to this time I 
had neither seen nor heard of Mr. Bennis’s 1875 patent 
being applied or worked anywhere, and my lawyers had 
many demands to make for an inspection of the stoker it 





was all I was infringing, and we did not get to do 
this until the day of the trial, when we had to inspect it 
at a mechanic’s shop in Bolton, but it could only be made 
to throw coal in a very limited and indifferent manner. 


| Mr. Bennis let this action drop, and took no further pro- 


ceedings. This cost me over 1000/. 
In the following year, 1879, he (Mr. Bennis) took 


period it covers only commences at 1879. The decline | out a fresh patent for a matter of which I claim to be 
of 1882-84 in Scotland did not extend to the steel ship-| the first inventor, and which has been the subject 
building of England, while there has been a notable | of the recent litigation, when all three judges in 


improvement in Ireland, due no doubt to Messrs. Har- 
land and Wolff. The last diagram contrasts the out- 
put of Glasgow, the Tyne ports, and Sunderland. 








THe WestiIncHousE Brake.—The Westinghouse air 
| brake is now in use on 22,500 
' about 55,000 freight cars in the 


r carriages and 
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Appeal Court emphatically upheld that [ was 
the first inventor of the radial shovel, and the best 
proof of its utility is that Mr. Bennis could command a 
good sale for his stokers after he adopted that plan, 
whereas I am not aware that he ever sold any machines 
of his 1875 patent, which Mr. Inglis takes such pains to 
describe, and adroitly says, “later on in the same year 


| Proctor patented his machine, which although differing 
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in some respects was practically the same thing as the 
Bennis machine.” I think Mr. Inglis must be heedlessly 
closing his eyes to ail practical mechanical engineering 
experience to say that it ‘was practically the same 
thing.” If this was so, why did he (Bennis) not put it 
into practical working instead of letting it lie dead for 
four years? Mr. Inglis purposely glides over this interval 
of inaction and goes on to say that ‘‘ Bennis in order to 
combine an improved spring to do away with buffers or 
stops guided his shovel on a pia guide instead of sliding 
it in the coal-box.” 

Mr. Inglis here evidently wishes this to be read as of 
secondary importance, and conveys the impression that 
this was an idea which occurred to Mr. Bennis about or 
shortly after 1875, the date Mr. Inglis first mentioned 
in his letter to you. 

[f my inference be right, I think he (Mr. Inglis) is 
doing the public a great injustice in misleading them by 
endeavouring to convey the impression that Bennis’s guid- 
ing of his shovel on a pin was a mere incidental addition 
to accompany his improved spring. This is a very strange 
statement for Mr. Inglis to make, when he knows that 
the throwing part, or shovel, is the main feature of the 
machine, and that either Mr. Bennis’s or mine would be use- 
less without it. I am inclined to think that your readers 
will agree with me that Mr. Inglis has not put the thing 
fairly in treating in so insignificant a manner an altera- 
tion that Bennis took out letters patent for, whereby his 
patent of 1875 (which had been useless for four years) 

ecame a valuable useful machine, and it is this altera- 
tion that has involved me in very expensive lawsuits to 
protect my right to the benefits of being the first in- 
ventor. 

The truth is that Mr, Bennis first used his patent of 
1875 against me in the market, then finding my patent 
was a success he instituted an action for infringement as 
peer stated, and failing to succeed in this, he at last 

ethought him to adopt the radial action of my shovel 
(the slight alteration spoken uf by Mr. Inglis) in order to 
make his machine a success, 

Now Mr. Inglis says my scientific witnesses magnified 
the importance of my swinging or radial shovel (which 
made Bennis’s stoker a success), so as to make it appear 
that it was absolutely essential, and therefore the essence 
of my patent. Soit is, and the best evidence of this is 
the fact of itsadoption by Mr. Bennis, and what the two 
courts of law have decided, viz., ‘‘ It is the pith and 
marrow of my invention.” 

Mr. Inglis’s remarks as to whether the coal be thrown 
nearer or further from the axis, I consider has nothing to 
do with the principle. 

If the judges’ remarks about sliding motions being ob- 
jectionable, be nonsense, as Mr. Inglis states it to be, why 
did not Mr. Bennis use it during the four years of inac- 
tion, mentioned above from 1875 to 1879? also if the sliding 
motion works better than any machine with shovels 
hinged, why did he go to the expense of patenting a 
hinged shovel in 1879, when he has laboured so assiduously 
to prove that his sliding motion is so much superior to the 
radial motion ? 

Iam sure the disinterestedness of Mr. Inglis’s letter 
will be apparent when, at the conclusion, he reminds ‘*‘ the 
numerous users of Bennis’s machine with swinging shovel 
that it is open for them to resist my claim by having the 
matter tried afresh.” 

In conclusion, in support of my views as against those 
of Mr. Inglis or any other champion of Mr. Bennis, and 
so that no one may hereafter say he has been misled by 
what has been written, I would respectfully draw atten- 
tion to the fact that, as against Bennis, I have the unani- 
mous decisions in my favour of two courts of equity com- 
posed of four of the best judges of the day, and with more 
than an average knowledge of ‘‘ mechanics,” who arrived 
at their decision after spending twelve days of judicial 
time in listening pro and con. to the arguments of the 
best patent counsel of the time, and so confident were the 
judges in the Court of Appeal of the justness of my posi- 
tion that they refused, on the application of Bennis, to 
suspend the operation of the injunction which they had 
granted against him. Yours truly, 

' JAMES Proctor. 

Hammersmith Iron Works, Burnley, August 29, 1887, 


To THE EpiTor oF ENGINEERING. 

S1r,—In your issue of August 26 there is a letter on 
** Mechanical Stoking” from Mr. Inglis, of Bolton, which 
is calculated to mislead the general public. For many 
years I have taken special interest in machine stoking, 
and at present have twelve furnaces to which Proctor's 
patent is applied. 

During the last six or seven years I have refused to 
purchase one of Bennis’s machines simply because I knew 
the adoption by Bennis of the radial shovel was a direct 
infringement on Proctor’s 1875 patent. 

Does your correspondent wish the public to believe that 
Proctor’s machine is ‘‘ useless” when he says, ‘ unfortu- 
nately he (Mr. Bennis) omitted to plead in his statement o 
defence that Proctor’s invention was not useful ?? The hori- 
zontal throw as in Bennis’s patent of 1875 is neither new 
nor workable—see Church’s patent, 1820, and you find 
both tappets and horizontal pusher. 

Your correspondent speaks very contemptuously of the 
judge’s opinion, and asks us to believe on Mr. Inglis’s 
authority that complete nonsense was the result ot his 
lordship’s deliberations, 

Again, the real reason why Proctor did not take action 
sooner against Bennis was that Proctor had suffered 
tinancially in defending a suit brought by Bennis and 
abandoned by the same party. 

There is little doubt that Bennis was compelled to 
adopt the radial arm in order to succeed, and under these 
circumstances it would have been difficult to prove the 
very essence of Proctor’s 1875 patent useless. 





It has been proved without doubt that the real inventor 
has, after oceans of difficulties, at last reached the harbour 
of safety. 

Wishing him the success he deserves, 

I remain, yours truly, 
JAMES SCHOFIELD. 

Littleborough, near Manchester, August 31, 1887. 





MATCH-MAKING MACHINERY. 
To THE Epiror oF ENGINEERING. . 
Sir,—We should deem it a favour if you could give us 
the names of any firms who make machines for the manu- 
facture of safety matches. Awaiting your reply, and 
thanking you in anticipation for your trouble, 
We are, yours truly, 
ANDERSON AND GALLWEY, 
Per A. HILLs. 
8, Buckingham-street, Charing-cross, August 29, 1887. 





DIAGONAL BUTTS FOR DECK STRINGERS 
AND PLATING. 
To THE Epitor OF ENGINEERING, 

Srr,—Surely Mr. J. E. Caine is not in earnest in pro- 
posing diagonal butts at 45 deg. or other angle for deck 
plating in iron or steel vessels, so as to bring the strength 
of the butts up to the strength of the plating across a line 
of rivet holes connecting plating to beams. I think it is 
generally understood by naval architects that the rivetting 
of deck plating as usually executed for water-tight work 
is already in excess of the strength of the plating across 
the line of rivet holes at a beam—in fact, so long ago as 
1866, Sir N. Barnaby, late Director of Naval Construction 
at the Admiralty, proposed not only to omit the butt 
straps, but to leave the butts open in some cases to the 
extent of one-third the beam spacing, thus depending upon 
the edge rivetting only, for which he claimed among 
several other advantages a distinct gain in strength against 
the action of sudden stresses, and Sir E. J. Reed, com- 
menting upon this proposal at page 177 of ‘Shipbuilding 
in Iron and Steel,” says : 

‘*There can be no doubt that where the strength of the 
deck is required for structural purposes only, this is a 
very economical and good arrangement.” 

But to take an actual example, a certain vessel 470 ft. 
by 47 ft. has a ;7;in. stringer plate and 43 in. deck plating 
of steel. The butts of the stringers are treble-rivetted, 
and those of the deck plating double-rivetted and single- 
rivetted edge strips; the distance from the side to the 
hatches is 16ft., and omitting all gutter angle bars, coam- 
ings, and plating between hatches from the calculation, I 
find the strength of the stringers and plating across a line 
of rivet holes at a beam to be 3640 tons, and the shearing 
strength of the rivets in the butts and edges, ‘‘ an alterna- 
tive” mode of fracture, to 4220 tons, or an excess of 
nearly 16 per cent. ; so obviously in this case if the deck 
had not required to be water-tight, some of the rivetting 
could have been omitted with advantage ; an even more 
practical reason in these days of competition can be given 
against the adoption of diagonal butts, for in this instance 
the builders would have had to buy plates 25 per cent. 
heavier than they did, or have got the manufacturers to 
have cut them to shape, for which they would have 
charged a higher price; so I think Mr. Caine need not 
trouble further to investigate the best angle to adopt, for 
it is 90 deg. Yours truly, 

G. F. Youn, 


To THE EpiTorR oF ENGINEERING. 

Srr,—Mr. Caine places himself in an anomalous position 
with reference to his letter of Friday last, 26th inst. He 
has hitherto given but a weak-kneed support to the intro- 
duction of diagonal joints for the shell plates of boilers, 
where such would be subjected to tensile strain only, and 
for which purpose the diagonal joint can be adopted with 
advantage for reducing the thickness of plates = reason 
of the increase imparted to the sectional area to resist the 
strain crossing the joints. However, he has now suggested 
the adoption of the siagseel system for the butts of the 
—— of ships. Mr, Caine has indeed treated us toa 
good deal of mathematics in his various letters, but he 
seems to have ignored the practical bearings of the sub- 
jects altogether, as if unworthy of his notice. Now there 
are practical ‘‘ bars” to the adoption of diagonal joiats for 
butts, which present themselves to the “ mind’s eye” of 
any one at all conversant on the structural arrangement 
of the frames and plating, &c., of a ship, and which 
escaped Mr. C.’s attention. He deprecates the use of the 
45 deg. angle ‘‘as the tangential stress is a maximum at 
that angle,” and therefore suggests an angle of about 
30 deg. with the horizontal (as shown in his sketch) for the 
sake of the joints, thus necessitating the use of very long 
plates, and therefore great waste and troublesome ‘‘ tem- 
plating.” Does Mr. Caine suggest that the frames and deck- 
beams must be “‘ stationed” so as to clear the points of the 
inclined butt straps ? If so, I fear the frames, &c., would be 
rather a ‘‘ wee” bit too far apart. It would be queer work 
to cross the frames with the butt straps. The butt straps, 
if placed outside, would be a bad job and would not pass. 
Mr. C. is not aware that the shipbuilder. is sometimes 
placed between the ‘‘ horns of a dilemma” as regards the 
arrangement of close-pitched frames and treble-rivetted 
butt straps between such frames, This for vertical butts— 
what about diagonal butts ? 

Now from stem to stern of Mr. Caine’s letter there is 
not an iota about compressive strain. Strange this! He 
treats the subject of transverse tensile strain as if only 
existing in a ship, forgetful of the fact that there cannot 
be transverse tension set up in the vertical section of a 
a without an opposing compression of equal amount, 
and moreover that these opposite and balancing forces 
change positions continually in accordance with the posi- 





tion of the crests of the waves over which the ship passes. 
Now supposing that the diagonal system of butts was 
admissible, such joints would be far stronger than vertical 
to resist tension, but would be incomparably weaker than 
vertical to resist compression, for the vertical butts take 
the strain normal to their edges and when butts or home 
relieve the rivets of all strain, while the diagonal butts 
will slide on the surfaces of the inclined edges, and will 
therefore transfer an aggravated strain on the rivets of 
both butts and strake seams—here is the “ tangential 
stress” with a vengeance—not visionary, but real. here 
butts are ‘‘ butts” —no slack rivets—where butts are grin- 
ning, look out for slack rivets, and such means something. 

If we want to pull a nail out of a wall and with our 
fingers, we press the nail transversely to and fro, thus 
rankling the hole, after which the nail comes out—so with 
the rivet in the proximity of bad butts. 


Yours truly, 
Cork, August 29, 1887. R. HaRrLanpD. 





HELICAL JOINTS FOR BOILERS. 
To THE EpiTorR OF ENGINEERING. 

Sir,—-Mr. Caine, in his letter of August 12, acknow- 
ledges he “‘had difficulty in following ‘ Fantéme’s’ letter 
of June 3, but since then he had come to the conclusion 
that the method adopted by ‘ Fantéme’ is the fairest for 
helical seams, in contradistiction to diagonal joints lying 
inaplane.” Well, Sir, Iam sorry I should have been 
the first of your correspondents that headed the subject 
as helical joints, for your mathematical correspondents 
seem to be rather ‘‘ mixed” in their ideas regarding these 
joints by reason of their not having studied the sketch as 
set forth by Mr. D. Wullf in his first letter on the subject. 
Your correspondents will have them continuous in spite of 
all that had been advanced against their adoption ; from a 
practical point of view, and in order to make Mr. Caine’s 
views impressively emphatic he has actually given a sketch 
of the partial development of a semi-cylinder to show, 
amongst other things, that forsooth his diagonal line d. e 
when folded round the half ends, will not coincide with a 
plane cutting such cylinder. Mr. Caine should remember 
that the contour of a plane cutting a cylinder obliquely 
will be an ellipse, and that the development of such curve 
will not be a straight line! I beg to ask Mr. Caine this 
question, Whether would a boilermaker prefer to shear out 
boiler plates for a shell on the principle of having the 
seams helical when bent, or to cut them to shape, so that 
when bent the seams would coincide with a plane? 

With regard of Mr. Caine’s reference to my being severe 
on *‘ Fantéme,” since he, ‘‘ Fantéme” changed his views. 
What are ‘‘Fantéme’s views? ‘The baseless fabric of 
a vision,” composed of the “ will-o’-the-wisp” tangential 
component force and the &c.’s. 

And as to my giving “‘ honour to whom honour is due,” 
I leave that part to the .25 percent. of the general readers 
who will wade through Mr. Caine’s solutions which go 
to prove that 


ae aie al ! 


Yours truly, 


Cork, August 24, 1887. “R. Hartianp, 





ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpiTor or ENGINEERING. 

S1r,—I note in yourissue of July Ist, Frank C. Smith’s 
remarks on the above, more so as to the irregular heating 
of English locomotives. It appears he has not gone very 
deeply into the principle of valve gear. 

e have some engines}running on the Metropolitan 
lines that have their valves set purely on the lead both 
ways with equal opening and exhaust, thus saving a large 
quantity of fuel. 

I doubt very much whether the same can be said of any 
of the said gear working in American locomotives or even 
Joy’s. Yours truly, 


39, Addington-road, Bow, E., July 12,1887. 


To THE Epiror or ENGINEERING. 

Srr,—Will you kindly grant me a few lines in reply to 
Mr. Smith’s remarks in your issue of July 22? 

One statement reads remarkably like a quack advertise- 
ment, viz.: ‘The American locomotives are much better 
fitted up, better finished,” &c. This is mere assertion, no 
one point fasewps perhaps ‘* cheaper to build”) has as yet 
been demonstrated. 

As to ‘‘lameness of exhaust,” it is refreshing to note 
Mr. Smith’s confident reference to his quotation from 
Mr. Sinclair ; I am, however, after referring, in the same 
position. 

Mr. Smith is too superficial to avoid contradicting him- 
self occasionally. He quotes Mr. Jeans and then says 
I am wrong when I quote the same figures. r. 
Smith states that the wages of American locomotive 
engineers are over twice the wages of English engineers, 
Mr. Jeans’ figures show the wages on the English engine 
to be ool ped cent. larger than American. 

I quoted no figures but what Mr. Smith had already 

uoted, and from the same source, and then only to show 
the absurdity of Mr. Smith’s conclusions, And above this 
comes Mr. Smith’s sneer about my identity, which may be 
od policy in this case, but is only in feeble and vulgar 
orm as an argument, Another instance of Mr. Smith’s 
‘* looseness” occurs in his next paragraph in quoting from 
my former letter, ‘‘no reasonable man will believe that 
one would cost twice as much as the other to operate,” 
and he calls this trying to prove that the English engine 
is asgood asthe American. I appeal to your readers, is 
this argument, and can it be dignified by the title of dis- 
cussion? I have not, nor do I presume to, the pleasure of 
Mr. Burnett’s acquaintance, and so far as I can judge 
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that gentleman requires no help to back his part of the 
discussion, and his stand and position is none the less 
strong for Mr. Smith’s offhand way of referring to him, 
which may be a convenient way to shirk open argument, 
but leads to nowhere in particular. 
I am, Sir, yours truly, 
Lilleshall, August 9, 1887. H 


To THE EprTor OF ENGINEERING. 

Srr,—I notice that you have either intentionally (as 
being superfluous) or inadvertently omitted from the 
Tables you published in last week’s ENGINEERING the 
column I added giving reference to the pages and the num- 
bers of the Tables in the South Australian Government 
reports where the figures quoted are to be found, while 
at the same time the allusion to them in my letter 
accompanying the Tables has been printed. As this 
omission from the Tables may appear strange to your 
readers, perhaps you will allow this reference to the 
matter to appear in this week’s issue. 

The references 1 gave were, for Table A: Page 101, 
Table XV., year 1883 4; and page 103, Table XV., year 
1834-5. For Table B: Page 101, Table XVI., year 
1883-4; page 103, Table X VI., year 1884-5 ; and page 111, 
Table XIV., year 1885-6. For Table C: Page 112, 
Table XV., year 1885-6, 

I am, Sir, your obedient servant, 
Rospert H. Burnett. 
Victoria-street, Westminster, August 29, 1885. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again depressed Jast Thursday, and prices receded all 
round. Jn the forenoon there was business done at 
42s, 9d., 42s. 9}d., and 42s. 84d. per ton cash for Scotch 
warrants, and in the afternoon down to 42s, 8d. per ton 
was accepted. The settlement prices at the close were— 
Scotch iron, 42s. 74d. per ton; Cleveland, 34s. 44d. ; 
hematite warrant iron, 44s. 14d. On the following day 
there was a continuance of the depression, and prices 
declined still a little lower. The market opened in the 
forenoon at 42s. 8d. for Scotch warrants, but in the 
afternoon 42s. 5d. was accepted, and the prices of Cleveland 
and hematite iron fell, respectively, to 34s, 3d. and 44s. 

rton. On Monday the market became decidedly 

uoyant, partly in consequence of last week’s shipments 
of pig iron having again been on a somewhat large scale, 
and owing also to the fact of the increase in the stocks 
being on a more limited scale than has been the case for 
many months. Opening at 42s. 5d. in the forenoon, the 
price of Scotch warrants went up to 42s. 7d., and in 
the afternoon 42s. 8d. per ton cash was reached. At the 
close Cleveland iron was quoted at 34s. 3d. cash, and 
hematite warrants at 44s, 44d. Yesterday’s market was also 
very strong, and prices improved 24d. per ton for Scotch 
warrants and 14d. per ton for Cleveland, but in the case 
of hematite iron the clusing price was rather easier. 
Transactions in Scotch iron were reported both forenoon 
and afternoon at 42s. 94d. cash per ton, and the settle- 
ment prices at the close were—Scotch warrants, 42s. 9d. ; 
Cleveland, 34s. 44d.; hematite iron, 44s. 44d. per ton. 
The market was somewhat quieter to-day, and there was 
a sharp decline in prices, 42s. 5d. per ton cash being 
accepted in the forenoon for Scotch warrants, the price 
advancing in the afternoon to 42s. 7d., with buyers at the 
close offering 42s. 6d., and sellers wanting 1d. per ton 
higher. Cleveland and hematite warrants found no pur- 
chasers during the day. and the closing prices were rather 
under those of yesterday. It cannot be said that there is 
any material change in the condition of the pig-iron 
market, but in many cases a more hopeful feeling prevails. 
There are now eighty-five blast furnaces in actual opera- 
tion, an additional one having been blown in at Carron 
Tron Works during the week. A year ago there were 
eighty-one furnaces in blast. Last week’s shipments of 
pig iron from all Scotch ports amounted to 9997 tons, as 
compared with 14,447 tons in the previous week, and 
8952 tons in the corresponding week last year. They in- 
cluded 2580 tons for the United States, 1144 tons for 
Canada, 460 tons for Australia, &c., 215 tons for France, 
2590 tons for Italy, 200 tons for Russia, smaller quantities 
for other countries, and 1517 tons coastwise. e stoc 
of pig iron in Messrs, Connal and Co.’s public stores 
stood yesterday afternoon at 915,719 tons, as compared 
with 914,471 tons yesterday week, thus showing an increase 
for the week of 1248 tons. 


Reduction in the Price of Gas in Glasgow.—At a full 
meeting of the Piearon Corporation Gas Committee 
which was held last Tuesday, it was agreed to recommend 
the Town Council, as the Gas Trust, to reduce the price 
of gas to consumers both inside and outside the munici- 
pality from 3s. to 2s. 10d. per 1000 cubic feet. This is the 
third reduction in the price of gas in Glasgow during the 
last four years, or from 38. 6d, per 1000 ft. Considering 
the fact the gas ranges in illuminating power from 22 to 
24 candles, 2s, 10d. per 1000 ft. must certainly be regarded 
a8 a very low price, all the more so when it is borne in 


mind that there is no ch made by the G w Gas 
Commissioners for the use of meters. There is ground 
on saying that there is no other instance of such cheap 


Clyde Shipbuilding Trade: Launches duri 
: ng August.— 
Ee month closing to-day has been unusuall Laren the 
lyde in respect of the number of vessels unched ; in- 
led, the tonnage launched has been the largest of an 
single month since that of September, 1884. In all 


preaty vessels have launched during the month, 


an 
and a half times 

month, however, 
sponding month du 


ite of 36,335 tons, which is fully three 
the output of August last year. That 
lowest output for any corre. 


the long period of sixteen years, 


k _— which are comin 
0 


As contrasted with August, 1882—which hitherto has 
had the highest record for any previous correspond- 
ing month—the output of the past month is only 
625 tons less. The shipping launched during the past 
eight months—138,066 tons—exceeds in amount that of 
the same period last year by 26,281 tons, and that of 1885 
by 8458 tons ; but still, this year, so far as it has yet gone, 
shows an output of new shipping not much more than 
one-half in amount that of the same period of 1883. One 
cause of the heavy output of the past month was the sale 
oe of several large steamers which the builders had 
nearly completed on their own account some months ago, 
but did not launch until they had found purchasers. Of 
the new shipping included in the past month’s returns, 
fully two-thirds consist of steam vessels (24,815 tons), and 
the remaining 11,520 tons was made up of sailing vessels. 
Four of the steamers represent 18,470 tons, or fully one- 
half of the whole output. The total value of the steam 
shipping in the month’s output will probably exceed 
500,000/., and that of the sailing ae will probably 
amount to 120,000/. The four steamers just saleed to 
are the P. and O. Liner Britannia, 6270 tons; the 
Jelunga, 5200 tons; the Warora, 4000 tons; and the 
Ariosta, 3000 tons, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Staveley Coal and Iron Company.—The report of this 
company shows a profit for the year, after providing for 
the dividend on preference shares, of 33,148/., which, 
added to the balance brought forward, makes a total of 
43,2521. On February 10 last, an interim dividend was 
paid of 1/, per share on the A and C shares, and 3s. 4d. 
per share on the B and D shares, and it is now proposed 
to pay a further dividend of 1/. 10s. 6d. per share on the A 
and C shares and 5s. per share on the B and D shares, and 
to carry forward to the next account the sum of 10,668/. 
Various reasons, the directors say, have induced them to 
postpone the question of the reduction of capital which 
was mentioned in the last report, but their views on this 
subject remain unaltered, and they anticipate in a short 
time to lay before the shareholders a scheme which they 
hope will be found satisfactory to all persons interested 
directly or indirectly in the affairs of the company. 


Chesterfield Water Works and Gaslight Company.—The 
report of the directors of this company for thn hail-ouee 
ending June 30, says: The profit for the half-year avail- 
able for distribution, amounts to 3761/1. 13s. 11d., and is 
3837. in excess of the amount at the corresponding period of 
last year. The general trade of the district continues in 
a state of unprecedented depression, and the directors do 
not anticipate any material improvement in the company’s 
affairs until the general trade has revived. From the 
revenue account it appears that that the income from gas 
(including 390/. for coke and other residuals) has been 
4645/., and from water 3050/., a total of 7695/. The ex- 
penditure has been 3597/., leaving a balance to be carried 
forward to the credit of the net revenue account of 4098/. 
After defraying the interest on mortgages and on calls 
prepaid, there is a sum of 3671/. 13s. available for divi- 
dends, and the directors recommend the payment of 
21. 10s. per cent. {equal to 5/. per cent per annum) on 
the preference shares and guaranteed stock, and 2 per 
cent. aaa to 4l. per cent. per annum) on the ordinary 
capital. A balance is carried forward of 3271, 


Mexborough Iron Works—H. and S. Barker and Co., 
Limited.—At the annual meeting of this company it was 
stated that the past year’s working showed a loss of 
295/. 10s. 9d. This was to some extent accounted for by 
the works not having been fully employed during the 
early part of the year. The past year had been one of 
unusual anxiety to the directors owing to the continued 
severe competition in trade and to the long illness and 
subsequent death of Mr. T. Allen, the manager ot the 
works. The cost of new work and plant the directors 
dealt with by writing it off over a period of four years, 
106/. being charged to this year’s accoont. 


Iron and Coal Industries.—There is every prospect of a 
very busy and improving autumn trade so far as the 
heavy steel trade is concerned. A curious feature is that 
only the highest qualities are freely inquired for, and re- 

in from teavelane, both on the 

me and Continental ground, are of an encouraging 

character. The engineering houses report business as 

slowly improving. In the coal market me’ ts are 

standing out for higher rates and there is every proba- 
bility of prices going up within a week or two. 








Borer Expiosions.—On oom. the 22nd ult., a 
fatal explosion occurred at Selby, Yorkshire, from the 
bursting of a small vertical boiler on board a tug plying 
on the River Ouse between Selby and York. The engine- 
man was killed, his body being blown into the river and 
not recovered until a week afterwards. Four passengers 
who were on board the tug at the time were seriously 
scalded. The explosion arose from the colla of [the 
firebox, which was washed away by corrosion till no 
thicker than sheet iron, The boiler was not inspected or 
insured. On the same date another boiler explosion 
occurred at South Stockton Iron Works. The boiler in 
this case was of the plain egg-ended type and measured 
about 30 ft. in length by 4 ft. in diameter and ,, in. thick- 
ness, and was fired by the waste heat — off 
from two iron furnaces. It gave way at the fore end, the 
rent running across the first two belts of plating, which 
were torn rong age away from the egg end and nearly 
severed from the remainder of the shell. The explosion 
appears to have been caused by the intense character of 
the firing; there were many fractured rivet holes and re- 
pairs had been frequently rendered necessary. The boiler 
“was insured, and we believe was inspected only a few days 





before the explosion occurred. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair attendance on Change at Middlesbrough, but the 
amount of business actually done was small. No. 3 
Cleveland pig iron was quoted 34s. 44d. for prompt 
delivery; 34s. 6d. over next month, and makers were 
still holding out for 35s. The shipments of iron and steel 
from Middlesbrough continue most satisfactory, and it is 
expected that the Cleveland Ironmasters’ Association’s 
monthly returns will be a great deal better than was 
anticipated a fortnight . There is a greater demand 
for hematite pig iron, and large quantities are constantly 
bein ion from the Tees, chiefly to America. The 
finished iron trade is not so good. Makers complain of 
the difficulty experienced in aang orders, and of the 
very low prices. In the steel trade the activity which has 
characterised that industry for so long continues, and 
makers are pressed for deliveries, 


Engineering and Shipbuilding.—Engineering through- 
out the North of England is more active than it has been 
for some time. A day or two ago the twenty-fourth 
ordinary general meeting of the shareholders of Messrs. 
John Abbot and Co., Limited, engineers, Park Works, 
Gateshead, was held. The chairman, in moving the 
adoption of the report, said the directors regretted that 
this time they were not able to pay so substantial a divi- 
dend as they had usually done. They proposed to write 
off 15002. for depreciation. They carried a sum of 
7571. 1s. 6d. as a provision for bad and doubtful debts, 
which restored the amount to its former 10007. It was 
agreed to pay a dividend of 2/. 5s. per share on Sep- 
tember 1. Shipbuilders are busier, and look forward to 
an early improvement. 

Serious Strike in Cleveland.—At the Skinningrove Iron 
Works, near Loftus, a serious strike has occurred. A 
few days ago the general manager (Mr. Hutchinson) dis- 
charged four gantry men on account of them neglecting 
their duty. The men were members of the Blast-Furnace- 
men’s Association, and the manager was asked to with- 
draw tHeir notices. He refused to do so, and the blast- 
furnacemen struck in consequence, Ata special meeting 
of the Ironmasters’ Association held at Middlesbrough 
on Monday, the matter was brought forward and dis- 
cussed, and the Association decided to support the 
Skinningrove Company in the action they had taken. In 
consequence of this the works are now at a standstill. 


The Coal and Coke Trades.—The coal and coke trades 
are steady, and prices remain unaltered. 








DeatH Or Proressor Spencer F. Barrp.—The death 
of Professor Baird, the well-known American naturalist. 
took place on the 19th of August last. The deceased 
gentleman was the author of several valuable works on 
natural history, amongst which may be cited, his ‘‘ Cata- 
logue of American Serpents,” “‘ Birds of North America,” 
and the ‘‘ Geographical Distribution of North American 
Birds ;” but was perhaps best known by his brilliant 
investigations, when a member of the United States com- 
mission on Fish and Fisheries, to which post he was ap- 

inted in 1871. In 1877 he was appointed director of the 

mithsonian Institute, a position which he occupied up to 
the date of this death. 





Untversity CoLtecE, Bristot.—This College has been 
recently enabled to make a notable advance in the matter 
of engineering education owing to the generosity of local 
firms, At a meeting held in the early part of the present 
year, under the presidency of Mr. Albert Fry, the de- 
sirability of instituting engineering scholarships was 
considered. e practical outcome of this meeting was 
that most of the firms of the neighbourhood agreed to 
institute bursaries or scholarships at their works. The 
holders of these are to be nominated by the — 
authorities. Some will be awarded on the results of the 
annual examinations, while others will be reserved for 
deserving students who may be unable to — usual 
premiums required on entrance into works. The educa- 
tional scheme adopted at Bristol does not include any 
attempt to impart —- workshop instruction within 
the College walls; but the students spend six months 
(April to October) in éach year sone practical ex- 
perience in the works and drawing offices of the engineers 
of the West of England. This system is found to answer 
so well that Messrs. Stothert and Pitt, of Bath, and the 
Bristol Wagon Works Company, propose to make it ob- 
ligatory on all their pupils to attend the College courses 
in the winter months for the first three years of their 
pupilage. Several firms have also signified their willing- 
ness to take College students for short periods, so that 
civil engineering and electrical engineering pupils may 
pe one or two terms of six months in works, while at 

e@ same time mechanical engineers may have experience 
in two or three different establishments during their college 
career. In return for these concessions the Council of the 
College has decided to es deserving apprentices or 
artisans, nominated by the local engineers, to attend the 
College courses at reduced rates. It is expected that 
about nine first-class scholarships and a larger number 
of second-class ones will be available during the comin 
session. The following are the names of the firms whic 
have already placed at the disposal of the College autho- 
rities one or more scholarship places in their works, on 
exceptionally favourable terms: Messrs. Stothert and 
Pitt, Bath; the Bristol Wagon Works Company, 
Bristol ; Messrs. Cox and Co., Falmouth ; Messrs. Newall 
and Co., Bristol; Messrs. Willoughby Brothers, Ply- 
mouth ; Messrs. Bush and De Soyres, Bristol ; Thomas 
Peckett, Atlas Engine Works, Bristol; Messrs. John 





Watts and Co., Bristol; Messrs. Spencer and Co., 
Melksham, Wilts. 
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FRIDAY, SEPTEMBER 2, 1887. 
RENEWAL FEES ON PATENTS. 

A suGGEsTION has been made to the Board of 
Trade by Mr. A. V. Newton that the renewal fees 
on patents, which commence at the end of the 
fourth year of the existence of the patent, and 
continue year by year until it lapses, might be re- 
duced without loss to the Government. It will be 
remembered that when the present Act came into 
operation on January 1, 1884, the fees to be paid 
on obtaining a patent were reduced from 25l. to 
4l. with the view of encouraging invention. The 

















renewal fees on existing and future patents were 
also modified in such a way that the first payment 
became due at the end of the fourth year instead of 


the third as formerly, and the two a of 501. |i 


and 1001. respectively were changed into annual in- 
stalments, beginning at 10/. and ending at 20/., the 
total amount, however, still remaining at 150/. The 
effect of the reduction of the fees demanded in the 
early stage, involved a great decrease of the surplus 
annually paid over by the Patent Office to the 
Treasury. In 1883 and 1884 the surplus exceeded 
116,000/. In 1884 it fell to 39,000/., in 1885 it was 
10,769/., and in 1886, 19,986/. When the accounts 
of 1887 come to be made up it is probable the 
balance will be, at least, equal to that of last year. 
But in 1888 a new condition of affairs will prevail, 
for then the renewal fees of the patents under the 
new law will begin to fall due. But instead 
of these being leviable on a possible maximum 
of about 4000 patents, the average yearly number 
of patents taken out in the paride immediately be- 
fore the present Act came into operation, the 
possible maximum will be about 9000. Now if the 
same proportion of the new patents is maintained, 
after the expiration of the fourth year, as of the old, 
it would seem that there will be a great increase of 
the funds of the Patent Office, with practically no 
increase of expenses. Mr. Newton assumes that 
this proportion will hold, and he, therefore, suggests 
that the: Board of Trade shall reduce the fees from 
1501. to 100/., making the first four payments 51. 
_— the next two 10/. each, and the last four 151. 
each. 

It is worth while to consider whether the old 


-| proportion of renewals will be kept up. Under 


the system in vogue up to the end of 1883, 65 per 
cent. of the applications received letters patent, 30 
per cent. paid the 50/. fee, and 10.5 per cent. the 
1001. fee. After it became possible to pay the 1001. 
in instalments, the proportion of patents which 
were maintained beyond the seventh year increased, 
but each successive year some of them were allowed 
to drop, until it appears as if those remaining at 
the end of the thirteenth year will be much fewer 
than formerly. Of the patents dated 1877, 14.2 per 
cent. were alive at the end of the eighth year, 12.8 
per cent. at the end of the ninth, and 12.3 at the 
end of the tenth year. Of the applications dated 
1878, 17.8 per cent. were alive at the end of the 
eighth year, and only 14.3 percent. at the end of the 
ninth year. As regards the 50/. payment, 34.9 per 
cent. of the 1881 patents had the first instalment of 
10/. paid and 27.1 per cent. the second instalment. 
Of the 1883 applications 34.5 per cent. had the first 
instalment of 10/. paid on them. These figures do 
not cover a sufficiently broad space to furnish a key 
to the future action of patentees, but they show 
that the privilege to pay fees by instalments only 
raised the renewals from 30 to 34 per cent. in the 
one case, and from 10.5 to 17.8 in the other. But 
this small increase has not been maintained, for 
when the second instalment became due there was 


7| a notable falling off, one which suggests very forcibly | i 
9|that long before the expiration of the full term a 


much larger proportion of patents will have been 
allowed to lapse under the system of instalments 
than when only two payments were made. For- 
merly the Treasury could count on 30 fees of 501. 
each and 10.5 of 1001. each on each 100 applications 
for patents, Under a system of rant cancers the 
probability, as shown by the 1881 patents, is that 
they will not receive more than half this. But 
if this be true of a period when patents were expen- 
sive, and were taken out with deliberation and 
care by men of experience, how much more is it 
true when any one can lodge an application for a fee 
of 20s., and can obtain a patent for a total cost of 
41. Already the abandoned provisional specifica- 
tions amount to 46 per cent. of the whole, while it 
may be confidently expected that a very much 
larger percentage of inventors than formerly will 
find out the worthlessness of their grants before 
they have enjoyed them for four years. Even if 
hope is still in the ascendant, and the first payment 
is made, the annual drain will put matters in a new 
light, and in two or three years, will become too 
irksome in all cases where the patent does not make 
a profit. 

In the face of these considerations, we are not 
surprised that the Board of Trade has declined to 
take any action in the matter. The surplus at their 
disposal is too small to permit of experiments, and 
no one suggests that the Patent Office should be 
carried on at a loss. Already great concessions have 
been made to inventors, and the fees reduced to a 


int that will meet the state of the most moderately 
ined pockets. Four years are allowed in which to 
ao the invention, and then a payment of 101. 
is demanded. If this cannot be met it is evident 
that the patent is worthless to the owner. It may 
be that it is intrinsically valuable, but is rendered 
useless by the incapacity of the man in whose pos- 
session it is, in which case the raison d’étre of the 
patent law suggests that the sooner his right is 
taken from him, and rendered available to the 
ublic, the better. If the invention itself is worth- 
ess, it is only a kindness to prevent the patentee 
wasting more time on it. 





THE UNITED STATES ELECTRIC 
LIGHT ASSOCIATION. 

Tue National Electric Light Association held its 
sixth convention at Boston, U.S., during the second 
week of August. This organisation is an aggres- 
sively utilitarian body, devoting itself to the prac- 
tical application of electricity to illumination, being 
composed of those engaged in the distribution of 
electricity from central stations, and also the manu- 
facturers of electric lighting apparatus. Its member- 
ship is as peculiar and distinct as its purposes, being 
composed of corporations or firms in the busi- 
ness, who are represented at the meetings by their 
respective executive officers or principals. 

Starting from small beginnings, in obedience to 
an existing need for such an organisation, it has 
attained a position of recognised usefulness, quite 
distinct from the scientific field already occupied 
by the sections of Physics and Mechanical Science 
in the American Association for the Advancement 
of Science, or by the Institute of Electrical Engi- 
neers. The papers are prepared with a view of 
treating questions of applied electricity from some 
special standpoint, and are especially valuable as 
containing the latest information upon such subjects 
which are not as yet crystallised into books. 

The opening meeting was called to order by the 
President, J. F. Morrison, of Baltimore, who, in 
a short address, gave a resumé of the progress in 
electrical illumination during the last six months ; 
and also made allusion to the principal topics which 
would be presented to the Convention. 

Mr. Hugh O’Brien, mayor of the city of Bosten, 
welcomed the Association in the name of the muni- 
cipality. The first paper consisted of a report on 
‘* Patent Legislation,” presented by Mr. Arthur 
Steuart, of Baltimore. It is well known that 
such has been the fertility of invention in elec- 
trical matters, that this department of the United 
States Patent Office is unable to act upon such 
applications with satisfactory promptness; and it 
is considered that the officials in this section 
have not always shown the amount of knowledge 
and skill which are essential to secure the best 
results in this class of patents. It was urged 
that the Patent Office be extended, and that a 
better system of appointment and promotion be 
inaugurated. Also that acourt be constituted in 
the Patent Office, which should have jurisdiction 
over legal questions arising from the issuing of 
patents, as well as questions of fact on appeal from 
the examiners, and interference in proceedings. 

The appointment of a commission by the Presi- 
dent of the United States to consider these questions, 
and report a Bill to the next session of Congress, 
received favourable action. 

The Committee on Wire Gauge presented a report 
accompanied by tables based upon the B.A. unit 
on pure copper at 0 deg. Cent., the ratio of con- 
ductivity between commercial and pure copper to be 
a matter of contract with the manufacturer. The 
diameters of the wires were given in tenths of 
millimetres, and also converted into decimals of 
inches. There are a number of wire gauges in 
vogue, and the use of actual diameters, instead of 
arbitrary numbers, will prevent the confusion and 
misunderstandings which frequently give rise to 
serious business differences. The action taken upon 
this report declared that in view of the confusion 
arising, from the number of wire gauges already in 
vogue, it was inexpedient to add to the perplexity 
by increasing the number of gauges, but recom- 
mended that the sizes of wire be designated by actual 
diameter in the metric system. 

Mr. M. M. M. Slattery, of Woburn, spoke upon 
the use of alternating currents, and induction coils 
for incandescence illumination. The early difli- 
culties with the insulation in alternating dynamos 
had been met by better mechanical construction. 





Another defect seemed to lie in the excessive cur- 
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rent developed in the secondary generator when- 
ever a short-circuit in the secondary generator 
occurred, and this had been met by the introduc- 
tion of fusible strips, arranged so that an arc could 
not follow their melting. 

Mr. E. R. Weeks, of Kansas City, presented an 
interesting paper upon ‘‘ Electrical Education,” in 
which he laid out a plan for scientific and practical 
instruction for high school graduates who desire to 
enter the electrical field in compliance with the in- 
creasing and unsatisfied demand for service of such 
persons. Lieutenant J. B. Murdock, U.S.N., spoke 
upon ‘Electric Light Outfit for New Cruisers,” 
giving much valuable information upon the present 
and prospective demands of the navy in this par- 
ticular, After presenting the necessary features of 
lightness and compactness requisite for apparatus, 
and other conditions, particularly stating that every 
vessel using a dynamo ought to have them in 
duplicate, so that one can be used in place of the 
other in case of mishap, but this precaution is not 
at present observed in the United States Navy. 
The apparatus for incandescence illumination is 
selected from systems of American manufacture by 
the Supply Department of the Navy, while the 
Bureau of Ordnance furnishes two C Gramme 
machines driven by a Brotherhood engine, and 
secured to the same bedplate for the two search 
lights furnished to each large vessel. As in about 
every other navy in the world, the Mangin cata- 
dioptric projector, with hand lamp, is used for 
search purposes, as automatic feeding mechanism 
is not satisfactory in such places, where the light 
must be kept in the focus of the parabolic reflector, 
and also the length of the arc rendered variable 
or even closed altogether in accordance with the 
conditions desired. The search lights are supplied 
with a current of from 40 to 100 ampéres at a ten- 
sion of 60 volts. For the circumstances of naval 
use, the speaker preferred the compound wound 
dynamo for constant potential for both search and 
incandescence lighting. He has operated two search 
lights and fifty incandescence lights simultaneously 
from the same dynamo. 

Electric motors will have a purpose on naval 
vessels for working gun carriages, shell hoists, and 
ammunition whips. For dynamo currents on ship- 
board, a preference was expressed for 70 volts, the 
tension used in the French Navy, although in the 
English Navy 80 volts is the standard. The 
American automatic steam engines are too heavy 
for use in vessels, and 1001b. per horse-power at 
801b. steam was considered to be the maximum 
— allowable for such engines. 

r. C. O. Mailloux, of New York, spoke upon 
the use of storage batteries, claiming that the later 
improvements had placed them on a commercial 
basis, citing as an instance that a hotel in Phila- 
delphia is to use storage batteries at an annual cost 
of 6500 dols., where gas costs 7500 dols., and that 
the electrician taking the contract was confident of 
making a profit of 15 per cent. 

Mr. Anthony Reckenzaun, O0.E., of London, made 
his first bow to a Transatlantic audience in reading a 
paper on ‘‘ Electricity as a Motive Power,” treating 
the subject with especial reference to the use of 
storage batteries on street cars, in which he stated 
that street cars could be moved fifteen hours per 
day at a total cost of 1? dols., which is about half 
the cost of traction by horses. Other figures were 
given, and the paper produced unusual interest be- 
yond the limits of the Association, as the question 
of urban transit is a serious problem in American 
cities, which have outgrown the capacity of street 
cars drawn by horses, and there is a deep-felt 
opposition to repeating the damage to pro- 
perty caused by the dusty and noisy elevated 
railways in the city of New York, and other 
cities are not prone to repeat that experiment, 
which although successful in moving large numbers 
of passengers with great speed and entire safety, 
have done so with a disregard of the rights of those 
living along the line, and also trespass upon the 
streets which they overshadow and obstruct. 

Other subjects brought before the Convention 
pertained to business affairs and similar matters not 
of general interest. An excursion on one afternoon 
afforded an opportunity of seeing some of the 
environs of Boston, As the guests of the city they 
were taken on a steamer down Boston Harbour 
among the islands, a trip resembling that on an 
inland lake. Landing at the Deer Island, an 
opportunity was afforded of inspecting the refor- 
matory institution and hospital there, and after 
lunch was served the party embarked and was 


taken to Nahant, a picturesque rock ‘peninsula 
which juts about five miles into the ocean, and is 
connected to the mainland by a narrow sandy 
isthmus three miles in length with beaches on 
either side, and broken in one place by a rocky 
promontory called Little Nahant. 

Nahant is chiefly occupied by estates containing 
summer residences of the wealthy inhabitants of 
Boston, and the scene as the steamer approached 
this undulating, verdure-clad land, environed by 
jagged rocky cliffs, salient into the ocean, formed a 
picture of wondrous beauty. On landing, the party 
were taken to the works of the Thomson- Houston 
Electric Company, at Lynn, a distance of five 
miles, and there shown over the great establish- 
ment, being allowed to examine the methods of 
manufacturing the apparatus of this electric system, 
which has been illustrated in Encineerine, De- 
cember 5 and 12, 1884, the method of electric weld- 
ing described in ENGINEERING, September 2, 1886, 
and also the method of making the apparatus 


alternating currents of high tension, which are con- 
verted into currents of low tension for incandes- 
cence lighting by special induction coils, called 
transformers. 

After spending several hours thus the party was 
taken by railroad to a summer resort called the 
Point of Pines, on the Revere Beach, near Boston, 
where as the guests of the Thomson - Houston 
Company about 300 sat at dinner under the 
auspices of the Boston Electric Club in the exten- 
sive hotel at that place. The grounds were 
elaborately illuminated by electric lights, gas jets, 
and myriads of Chinese lanterns, in imitation of 
the Feast of the Lanterns of the Celestial race, 
while the dull roar of the surf and the soughing of 
the breeze in the trees formed a sombre accompani- 
ment to the music of an excellent band in a kiosk 
near the hotel. 

As an act of elegant hospitality, the efforts for the 
entertainment of the Association could not be ex- 
celled ; for the same enterprise and administrative 
skill which has pushed the Thomson- Houston 
system to its leading position in commercial affairs, 
was employed in arranging wise plans and carrying 
them into full execution. 








THE PARIS EXHIBITION OF 1889. 

M. Georges Bercer, the Director-General of the 
Paris Exhibition of 1889, has just issued an official 
block plan of the buildings and grounds, together 


used in the system of electrical distribution from. 





seen that the Exhibition is contained within one 
continuous inclosure, comprising: 1. On the left 
side of the Seine: The Champ de Mars, and the 
river quays and banks; the Esplanade of the In- 
valides and that part of the Quai d’Orsay between 
the Esplanade and the Champ de Mars. 2. On the 
right bank of the Seine: The park and certain 
available portions of the Trocadero Palace. The 
Pont de Jena, connecting the Trocadero and the 
Champ de Mars, is also included. The Exhibition 
will be divided into four principal parts and nine 
groups as follows : 

Part I. The Champ de Mars. (A.) Section I. 
The Fine Art Buildings: Group 1. Sculpture, 
Paintings, &c. This building will be divided into 
galleries and groups of galleries corresponding to 
the various national exhibits. 

Section II. (B.) Liberal Arts: Group 2. Edu- 
cation ; Materials and Processes connected with 
the Liberal Arts. This building will comprise a 
great central nave and galleries, and the space will 
be divided into two parts, distributed by classes, 
one for French, the other for foreign exhibits. 

Section III. (C.) Gallery of Miscellaneous In- 
dustrial Products, comprising : Group 3. Furniture 
and Accessories ; Group 4. Fabrics, Clothing, and 
Accessories ; Group 5. Extractive Industries ; raw 
and Manufactured Products. The area of this 
gallery—about 100,000 square yards—will be di- 
vided into three parts, one being allotted to each 
group. Each part will be subdivided into two, of 
which one, reserved for French exhibits, will be 
divided into classes, and the other for foreign ex- 
hibitors, into nationalities. 

Section IV. (D.) Machine Galleries : Group 6. 
Machines and Processes connected with Mechanical 
Industries ; Electricity. This building will be 
divided into classified sections, in each of which 
the similar exhibits of different nationalities will be 
arranged as far as the available motive power will 
permit. 

Part II. The Quai d’Orsay. (E.) Section I. 
Group 7. Food Products. These will be arranged 
in a building of more than one story, the inter- 
national exhibits being classified collectively. 

Section II. (G.) Agricultural Exhibits. Group 8. 
Agriculture, Vine Culture, and Pisciculture. 

Part III. Esplanade des Invalides. This area 
will be devoted to the exhibition of trees, &., and 
will form an annexe to Group 8. Also to miscella- 
neous exhibits from French colonies, to special ex- 
hibits of the French Ministries, to Social Economy, 
Hygiene, &c. 
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with some general information intended especially 





for the use of foreign exhibitors. Annexed is a 
copy of the plan referred to, from which it will be 


Part I Trocadero. (K.) International 
Exhibition of Horticulture and Agriculture, com- 
prised in Group 9. Horticulture. 
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The available spaces allotted to the respective 
groups for French and foreign exhibitors have been 
estimated from the statistics of previous great exhi- 
bitions. Those of 1867 and 1878, held in Paris, 
had for their principal feature the construction in 
the Champ de Mats of a palace, the galleries of 
which, arranged either circularly or in straight lines, 
permitted the French and foreign exhibits to be so 
arranged that visitors could inspect at will all the 
objects in the same group coming from different 
nationalities, or all the products of each nationality. 
This scheme involved for each country the allot- 
ment of a special and well-defined space. It was 
very successful in 1867, although the relegation of 
French and foreign agricultural exhibits to a sepa- 
rate building was a departure from the ruling idea. 
In 1878 it was intended to follow the practice of 
1867, but the great number of exhibits rendered 
it impossible. By the system adopted for 1889 a 
methodical order of division has been substituted 
for the old plan. 

The following information will be useful to foreign 
exhibitors. The Administration makes no charge 
for space, but exhibitors will incur the cost for sub- 
dividing such space with the necessary partitions, for 
flooring, finishing and decorating their allotments, 
according to general plans furnished by the Ad- 
ministration, and of course for installing their ex- 
hibits, and also for the service of cleaning and 
special watchmen. French and foreign contractors 
will be invited to tender for furnishing the motive 
power required to drive the machinery in motion. 
The conditions under which such tenders must be 
made are already formulated. Arrangements have 
been made with the French railway companies, the 
Compagnie Générale Transatlantique, and the Com- 
pagnie des Messageries Maritimes, by which the 
cost of transport on all objects for exhibition (ex- 
cept works of art and articles of special value) shall 
be reduced 50 per cent. So far asis possible and 
under the most economical conditions, the Adminis- 
tration will place at the disposal of exhibitors, men 
and appliances for unloading and unpacking cases, 
as well as for repacking at the close of the Exhibi- 
tion. The Exhibition will as usual serve as a bonded 
warehouse, so that goods exhibited will not be sub- 
jected to octroi or other dues, unless they are sold. 
A general and comprehensive French catalogue will 
be published, but sectional catalogues may be issued 
for the exhibits, and in the language, of each nation 
taking part in the Exhibition. 





MISCELLANEOUS EXHIBITS AT THE 
NEWCASTLE EXHIBITION. 

Messrs. Henry Watson AnD Sons, High Bridge 
Works, Newcastle-on-Tyne, show their ‘‘ Oriental” 
pumps, a convenient arrangement of which we illus- 
trate on page 254. It is a double-ram feed pump 
with 9 in. cylinders, 9in. stroke, and 4in. rams, 
specially designed for working against high boiler 
pressures. The pump chamber and valve box casting 
carry the columnar air vessels which are connected 
together by a curved cast-iron web having a bearing 
for carrying one end of the crankshaft and also a 
slot to serve as a guide for the motion block. The 
steam cylinders are bolted on to the top of these 
columns. Should the valve box portion of the 
pump become damaged through accident it can be 
replaced with a minimum of trouble and expense. 
Special means are taken to fix the gun-metal valve 
seats securely in their places, and the connecting- 
rod guide is so arranged as to avoid all side strains 
or twist on the pump and piston-rod. The pump 
stands on a good base, the flywheel shaft is kept 
low, insuring steadiness in running. This firm’s 
patent duplex pump isa double cylinder, double- 
acting vertical pump for high-pressure boiler feed- 
ing. The mode of action is much the same as that 
employed in other duplex pumps, but Messrs. 
Watson claim to have arranged this machine so as 
to occupy much less room than any other duplex 
pump of similar duty ; this is an important item in 
a crowded engine-room on board ship. It has few 
parts, little weight, cannot race, and will start 
immediately from any position of stroke. Working 
at 30 strokes per minute this pump does exceedingly 
well for feeding large boilers carrying 1601b. or 
1701b. per square inch working pressure. The 


duplex pump illustrated has 7 in. cylinders, 6 in. 
stroke, 4in. pump chambers. The total weight 
with all fittings is 6 cwt. 1 qr., and the space 
occupied is, height 4 ft. 6 in., breadth 2 ft. 2 in., 
depth 1 ft. 9in. 


At 60 strokes per minute the 








discharge of water was 3500 gallons per hour as 
carefully measured by tank filling. 

Fothergill’s patent non-accumulative steam-reduc- 
ing valve, which we described in our issue of De- 
cember 17, 1886, is shown at work reducing the 
main boiler pressure from 80 lb. to 30 }b. 

McElroy’s patent water-tight door for use in ex- 
press steamers and war vessels is exhibited on this 
stand. This door is lifted by a vertical screw spindle 
geared with two wormwheels, one on each side of 
it, and which when prevented from turning act like 
parts of a fixed nut, so that the door can be moved 
up or down by turning the screw spindle. The 
pinions revolve outwards as the door descends, so 
that should anything fall on them it is thrown out 
and causes no trouble. There is an ai ent 
by which these pinions may be ‘ braked ” by 
the compression of the springs carried on spindles 
in connection with them. These springs are re- 
lieved or compressed by means of a cam lever, so 
that the door may be closed as gradually or rapidly 
as required. The inventor claims that this door is 
always ready for action; it is impossible for it to 
stick, as is liable to be the case when water-tight 
doors, controlled by cylinders and pistons or chains 
and weight, are unused for months together. 
Messrs. Watson and Sons are the sole makers in 
England and the Continent. 

We also notice on this stand a very simple and 
efficient automatic ventilating valve for use in 
war vessels patented by Messrs. Watson and Sons, 
and of which we give a sketch. D D repre- 
sents the steel bulkhead of one of the water- 
tight doors in a vessel ; e e are the openings 
for purposes of ventilation. Should the compart- 
ment on the right-hand side become flooded, the 
inrushing water causes the float a contained in a 
small cistern to close the valve f against a rubber 
valve face 6 in the bulkhead d d, thus immediately 
cutting off the flooded compartment from the other 
part of the ship. This valve is very certain in its 
action, even in heavy weather at sea. We under- 
stand it has received the approval of the naval 
experts connected with Messrs. Sir W. G. Arm- 
strong, Mitchell, and Co., and other high authori- 
ties. 

At Stand 657, West Court, Messrs. Hulse and 
Co., Ordsal Works, Salford, Manchester, have a 
double-geared screw-cutting lathe with 6in. cen- 
tres, 6 ft. bed, with independent action for sliding 
and surfacing. The sliding and surfacirg action 
are worked by a back shaft driven from the 
lathe spindle through an independent arrange- 
ment of change wheels giving three different 
speeds ; friction clutches worked at the front of 
the sliding carriage are provided for putting the 
action in or out of gear instantaneously. The 
guide screw for screw cutting is inside the bed and 
acts more nearly in the line of the cutting re- 
sistance than it would if arranged outside. . Re- 
versing mechanism acting on both the back shaft 
and the guide screw, is applied on the fast head- 
stock, and the slide rest has an action for rapidly 
drawing the cutter tool back from the work and 
advancing it again. The hollow spindle lathe (which 
we illustrate on e 254) for turning, screwing, 
and finishing studs, pins, &c., from § in. up to 
1} in. in diameter out of long bars. The bars 
are passed through the spindle which is fitted with 
a concentric clutch for gripping them. As soon 
as each article is completed the bar is released 
and fed forward presenting a fresh portion to the 
cutting tool. The headstock is double geared, 
and is carried upon a bed formed with a trough 
for catching the lubricant. A sliding carriage 
movable along the bed holds a capstan rest 
for six cutters and a screwing apparatus. The 
various cutters for sliding, ending, chamfering, 
&c., and the screwing apparatus, can be rapidly 
put in or outof gear. Adjustable stops are pro- 
vided for insuring exact repetition of diameter and 
length. 

A cutter grinding machine made and exhi- 
bited by Messrs. Hulse, is especially constructed 
for grinding to a keen cutting edge the teeth of 
face and edge milling cutters, parallel on taper 
reamers, with straight or spiral flutes, and other 
similar cutters up to 6in. in diameter and 9 in. 
long after they are hardened and tempered. The 
grinding is effected by a high-speed emery wheel, 
the work being acted on by one of the sides of the 
wheel instead of by its edge as is usually done. 
Emery wheels of comparatively large diameter may 
thus be used, and the grinding of the work into 
wavy forms avoided. At the outer edge of the 





spindle of the machine is a second emery wheel 
for general grinding purposes, an adjustable T rest 
being provided for supporting the work. 

The self-acting slotting machine shown has a four- 
speed cone driving pulley, with powerful single gear- 
ing, and a flywheel for convenience of adjusting the 
stroke. The large wheel of the gearing is con- 
structed to act as a counterbalance to the tool which 
works in a long continuous bearing on the body of 
the machine. The table consists of longitudinal, 
transverse, and rotary slides, each with indepen- 
dent and variable self-acting feed actions. This 
machine has a stroke of 8 in., and admits of work 
up to 3 ft. in diameter, and 15 in. in height. 

A vertical drilling and boring machine, admitting 
up to 36 in. diameter, is shown with an improved 
arrangement of standard and compound driving 
gear, which allows the driving belt to be worked at 
any angle likely to occur in practice without ob- 
structing the space round the machine. The spindle, 
which is 2 in. in diameter, has a traverse of 10 in., 
is rotated by a long tube running in adjustable 
bearings, and has a variable self-acting screw feed 
action with an adjustable nut for taking up any end 
play of the screw so as to promote steadiness in the 
cutting action and increase the life of the drills. 
The work can be secured on a radial table having a 
rising and falling movement or on the baseplate of 
the machine. The radial table has a slide formed 
with T grooves on top and at one side, so as to 
present both a horizontal and vertical surface for 
the attachment of the work. 

A double-geared radial drilling machine is ex- 
hibited. It commands a radius of from 1 ft. Gin. to 
4ft., and admits of work 2ft. in height ahove the 
upper surface of the bed, and upwards of 4ft. above 
the floor line. The drill spindle is 2in. in diameter 
and has a traverse of 14in. The driving headstock 
may be secured either to the back or left-hand side 
of the bed. 

Another important machine in this group is the 
vertical milling and drilling machine for milling and 
drilling great varieties of work, including the ends, 
flanges, and ports of cylinders. The shape and size 
of the spindle slide are such that the cutter can 
operate on surfaces of work which could not be 
got at if an ordinary slide were used. The lubri- 
cant is contained in a cistern in the standard of 
the machine and a centrifugal pump is provided 
for delivering a constant supply of it to the cutter, 
the surplus lubricant flowing back into the cistern. 
The machine admits work up to 30in. in diameter, 
and 13in. in height, when the rotary slide is in 
position ; when this slide is removed objects up to 
19 in. in height can be operated on. 

Messrs. Hulse and Co. also exhibit a double- 
geared horizontal milling machine with a table 
24 in. by 14 in. ; headstock centre, 10 in. ; transverse 
traverse, 24 in. ; longitudinal traverse, 8in. This 
machine is suitable for all kinds of straight milling. 
The headstock has an overhanging arm fitted with 
a small adjustable poppet head for supporting the 
outer end of the cutter mandrel, thus giving in- 
creased steadiness to the cutting motion. Patent 
spirit levels are introduced for testing both vertical 
and horizontal surfaces, constructed so that the 
extent of deviation from the true position can be 
read at a glance. The swivel tool-holders permit 
of the cutter being taken out for grinding and re- 
placed without disturbing the adjustment of the 
swivel, which swivel can be adjusted without dis- 
turbing the adjustment of the cutter. 

Messrs. Robert Stephenson and Co., of New- 
castle-on-Tyne, have on exhibit a locomotive weigh- 
ing apparatus. Since patenting they have made 
considerable improvements in it. We illustrate on 
page 254 the various designs which are now used 
for ascertaining and adjusting the weights on each 
wheel of a locomotive. Fig. 1 shows the apparatus 
in its original form ; the locomotive is lifted by the 
crane, and the rams placed so that the flange of 
each wheel rests centrally on the top; the base of 
the apparatus stands on a level platform, and the 
rams are all adjusted to one height. The weighton 
each wheel can then be read off from the gauge. 
A second plan is shown by Fig. 2. As will be seen, 
the knife edge at the end of the scale beam lever is 
placed under the tyre of the wheel. The ram is 
then lifted by the force pump until the wheel is in 
the position shown, clear of the rails. The wheels 
being all adjusted to one level, the weight is read 
off as before. The arrangement shown in Fig. 3 is 
used when a suitable pit can be provided, in which 
case the apparatus is placed upon bars thrown across 
the pit. The force pump is then applied, and the 
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rams taking hold of the wheel flanges, lift the engine 
clear of the rails, when the weight is read off as 
before. Where hydraulic power is available, the’ 
machine may be attached direct to the accumulator 
and regulated by suitable stop-cocks. 

Mr. B. H. Thwaite, C.E., of Liverpool, exhibits 
models and designs of his system of producin 
gaseous fuel either from solid or liquid fuel, as oa 
as working models of the automatic safety railway 
couplings invented by Mr, Hill, and developed and 
perfected by the exhibitor. This coupling has 
already been described in ENGINEERING, May 20, 
1887. A new modification of the twin gas pro- 
ducer is shown in which the fuel is fed into, and the | 
clinkers withdrawn from, the gas producer auto- 
matically. Mr. Thwaite has recently completed 
the patent of his ‘‘Sunflower” lamp with which 
he intends illuminating his stand during the re- 
mainder of the Exhibition. The essential features 
of this lamp are the utilisation of the sensible heat 
of the products of the gaseous combustion to in- 
crease the total thermic effect of luminous com- 


bustion. 
carbon set free is higher in temperature, and corre- 
spondingly more luminous than the carbon set 
free in the ordinary gas burner. A slight current 


|of air passes through a fine gauze-covered orifice 


in the centre and at the bottom of the globe; 
this air keeps the globe at a safe temperature, and 
prevents the particles of carbon accumulating on 
its surface. Referring to the illustration on 
page 254, it will be seen that the air to support 
combustion is drawn through the tubes A that 
become heated by the heat from the products of 
combustion. The gas passes through the pipe B 
into a specially formed burner C, consisting of an 
enlarged chamber to which is attached an annular 
steatite ring ; through this the gas issues and the 
flame takes a sunflower shape. The steatite ring is 
held in position by a screwed pin E and washer F. 
The air flows through annular spaces around the 
burner; its too violent impact with the gaseous 
flow is prevented by the burner chamber, and a 


perfectly steady flame is obtained, which is brilliant | 


Consequently the temperature of the} 
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and white, and if the lamp chimney is connected 
with a ventilating duct leading to outside air, the 
light is hygienic in the fullest sense. 

Mr. Jonathan Pickering, Globe Works, Stockton- 
on-Tees, exhibits light hvisting machinery on an 
imposing erection about 25 ft. high. Amongst the 
exhibits is a complete lift. A new feature is the 
arrangement of a screw brake in connection with 
the automatic sustaining attachment; by this means 
the cage can be run down at any speed required. 
The lowering can be done either by the brake or by 
chain in the usual way. The cage is built of angle 
irons inclosed with strong galvanised ironwork. 
A 7-cwt. crane isshown, the chain passing down 
the pillar, which is hollow, and is wound on a chain 
wheel instead of adrum. By this arrangement the 
crane is made very compact and takes up little 
room. 

Another hand and power hoist is shown in which 
the hand power consists of a spurwheel and pinion 
with a driving wheel in connection with a sustain- 
ing brake action. Amongst the other exhibits on 
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THE IRRIGATION OF LOWER EGYPT. 








+] From the map ‘atkached to the frst edition of Chaudiue 
Ptolemy the Alexandrian geographer ca A.D. 180 print. 
“| sed in Rome A.0.1978, 

















this stand are pulley blocks, quick hand hoists, 





several other varieties of chain hoists. the crankshaft pedestals are formed on the base of | above, is also shown. 


The Albion Iron Works Company, Rugely, have | the column, giving great strength and firmness to 
on their stand a 4 horse-power vertical steam engine the engine, The governor is of the high-speeded IRRIGATION IN LOWER EGYPT. 
and boiler 5# in. cylinder, 9 in. stroke. The boiler sensitive type acting on an uilibrium throttle How many of the engineering works of the 
is of the vertical cross tubular dome type. The valve and is Ma! sensitive. he crankshaft is nineteenth century will there be in existence in the 

0 


column on which the engine is erected is indepen- | made sufficiently long to take a pulley at each end. | year 6000? Very few we fear, and still fewer those 








‘dent of the boiler and sustains the entire working |A 4 horse-power horizontal engine, with 6} in, 
small luggage lifts, overhead travelling block, and strain, the guide bars are cast on the inner part, | cylinder, 10} in. stroke, similar in detail to the 
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that will continue in that far-off age to serve a 
useful purpose. Yet there is at least one great 
undertaking, conceived and executed by an engi- 
neer, which during the space of 4000 years, has 
never ceased its office, and on which the life of a 
fertile province absolutely depends to-day. We 
refer t> the Bahr Joussuf, the canal of Joseph, 
built, according to tradition, by the son of Jacob, 
and not the least of the many blessings he con- 
ferred on Egypt during the years of his prosperous 
rule. This canal took its rise from the Nile at 
Asiut, and ran nearly parallel with it for 250 
miles, creeping along under the western cliffs of 
the Nile valley with many a bend and winding, until 
at length it gained an eminence, as compared with 
the river bed, which enabled it to turn westward 
through a narrow pass and enter a district which was 
otherwise shut off from the fertilising floods on 
which all vegetation in Egypt depends. Just as the 
modern miller diverts a part of the water of a river, 
and leads it in a gently flowing stream along an 
almost level course, until he can deliver it on to the 
top of a high wheel whose lower edge revolves above 
the river's brink, so Joseph prepared a smoothly 
flowing channel, of which the northern end stood 
17 ft. above low Nile, while at the southern end it 
was at an equal elevation with the river. Through 
this cut there ran a perennial stream which watered 
a province named the Fayoum, endowing it with 
fertility and supporting a large population. In the 
time of the annual flood a great part of the canal 
was under water, and then the river’s current would 
rush in a more direct course int6 the pass, carrying 
with it the rich silt which takes the place of 
manure, and keeps the soil in a state of constant 
productiveness. 

All this, with the exception of the tradition that 
Joseph built the canal, can be verified to-day, and 
is not mere supposition orrumour. Until eight years 
ago it was firmly believed that the design had 
always been limited to an irrigation scheme, larger 
no doubt than that now in operation, as shown by 
the traces of abandoned canals and by the slow 
aggregation of waste water which had accumulated 
in the Birket el-Qerun, but still essentially the 
same in character. It is true there were Muham- 
medan traditions which related that the part per- 
formed by the canal in irrigation was merely a sub- 
sidiary portion of its functions, and that it served a 
much grander purpose, one that ranked among the 
greatest, if it were not the greatest of the many 
marvels of Egypt. But the western mind is apt to 
despise the tales of the Orient, finding the modicum 
of truth they contain overlaid with such an intoler- 
able amount of exaggeration and poetical hyperbole, 
that it does not usually repay the laborious process 
of winnowing which is necessary to separate it from 
the fiction with which it is associated. Other 
accounts there were, written by Greek and Roman 
historians, such as Herodotus, Strabo, Mutianus, 
and Pliny, and repeated in monkish legends or por- 
trayed in the maps of the middle ages, which 
agreed with the folk-lore of the district. ese tales 
explained that the canal dug by the ancient Israelite 
served to carry the surplus waters of the Nile into 
an extensive lake lying south of the Fayoum, and 
so large that it not only modified the climate, tem- 
pering the arid winds of the desert and converting 
them into balmy airs which nourished the vines and 
the olives into a fulness and a fragrance unknown 
in any other part of the country, but also added to 
the food supply of the land such immense quantities 
of fish that the royal prerogative of the right of 
piscary at the great weir, was valued at 50,0001. 
annually. This lake was said to be 450 miles round, 
and to be navigated by a fleet of vessels, while the 
whole circumference was the scene of industry and 
prosperity.* The old maps which are available 
confirm the existence of this lake. We reproduce 
a part of one (Fig. 2, see preceding page) which 
was attached to the first edition of Claudius Ptolemy, 
the Alexandrian geographer, who lived about 
a.p. 180. This was printed in Rome in 1478, and 
the oldest manuscript is of the tenth century, and 
is preserved at Mount Athos. In this map the 
general features of Egypt, south of the delta, are 
clearly to be recognised, although the island in the 
Nile, caused by the bifurcation of the stream, has no 
longer any existence, exceptin tradition. The cliffs 
to the west of the river, are boldly portrayed, 
and beyond them is a lake, coloured blue in the 
original, and marked with its name. The form 


* We have alread y given an account of Lake Moeris in 
our issue of September 11, 1885 (vol. xl., page 241) in an 
article entitled ‘‘ Impounding the Nile Floods,” 





of this lake is peculiar, and very important as an 
evidence of-authenticity of the chart. As the lake 
has now no existence as such, and as the French 
engineers who surveyed the country about the year 
1798 declared that the only place where water could 
lie in the Fayoum, was the Birket el-Qerun, or 
a certain shallow depression of insignificant size, 
the belief arose that the monks of the middle 
ages had pieced together the information given 
in the text, with matters from other sources, 
and by this means had produced a map. It was, 
at least, strange that a lake drawn from hear- 
say evidence should have assigned to it the peculiar 
form we here see, and that it should have a town 
indicated on its margin. It was not the fashion 
of those days for the compilers of atlases to give 
their fancy so much scope, and when they had no 
exact information to go upon, they adopted certain 
conventional signs, which signified that while the 
existence of the object indicated was known, there 
was an absence of information respecting its details. 
We see this exemplified in the great map drawn 
on parchment in Venice in the year 1439 for 
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the traces of ancient beliefs in the existence of Lake 
Moeris, when two years ago (vol. xl., page 241) we 
announced that a depression corresponding with its 
supposed site had been found. Surely the physical 
proof is the best which could be obtained—better 
than any number of traditions. Perhaps it is. But 
what we are concerned with now is not whether the 
lake ever existed—that is certain—but whether it 
serveda useful purpose. Egypt, although the oldest 
country of the world, is the land of perpetual youth— 
a thousand years ago is but yesterday with her. 
Consequently Lake Moeris, if refilled, would be, at 
least, as valuable to-day as it was to the Pharoahs. 
If it can be shown that they cut a channel, by 
which they were able to store the water of the Nile 
in the desert, and that the beneficial results which 
accrued were sufficient to make an impression on the 
minds of the people of such depth that it spread 





|to adjacent lands and engrained itself in the 
‘folk lore of the peasants, then there is an ante- 
|cedent probability that the same effects would 
follow if the condition of affairs were restored. 
Such considerations may have but little weight 


fem Transit of Venus 
5™ 65 24,307 1'.46.4L. 


| VALLEY 


! 


Fig. 4. Section on C.C‘.D. 
YOUM 





PSSSS SR STSSITE 











30 20 


oe 














Fig. 6. Section on G.H. 








1th 


70 


VALLEY OF THE NILE 


J 


— 





Henry of Portugal, and containing all the geo- 
graphical knowledge which he had been able to 
accumulate. In the portion relating to Egypt 
we find the same curious bifurcation of the Nile, 
as in the Ptolemaic map, with far more de- 
tail in the way of towns and physical charac- 
teristics. In other Ptolemaic maps, Lake Moeris 
is suggested by a cinquefoil shaded to represent 
ripples or waves. The town of Dionysia is placed 
to the south of it, and Bacchi or Bacchis to the 
north. The medisval draughtsman had never seen 
the lake, and had no surveys to help him. He was 
contented to copy what he found on earlier manu- 
script without attempting to add anything further. 
Even in the case of Lake Mareotis he knew no 
more, indicating it by a circle and its name, while 
Lake Serbonis he showed by two circles, defining 
its extremities, and leaving the central portion 
uncertain. 

If we wanted to obtain further confirmation that 
a widespread belief had once obtained in the exist- 
ence of a splendid lake lying south-west of Cairo, 
and so extensive that it could receive within its 
ample bosom the overflowings of the Nile in the 
years when the floods transcended their accustomed 
limits, and could, in times of drought, pour forth its 
waters in such volumes as to roll down to the delta 
in a great flood wave, which would fill the canals and 
overflow the fields right down to the Mediterranean, 
we might bring in evidence the hieroglyphic records 
of the ancient Egyptians, and show the river of 
Joseph portrayed as a female drawing in the waters 
of the Nile by her hands, and distributing blessings 
from this deep bosom of the river. 





It may be asked what is the use of gathering up 


with the engineer, who prefers to trust to his calcu- 
lations, but they are nevertheless worthy of very 


serious consideration. Let it be demonstrated (1) 
that the conditions of Egypt are the same to-day as 
in the time of Joseph; (2) that he executed certain 
engineering works to deal with the Nile water ; 
and (3) that enormous benefits flowed from his 
works, then, it follows, that if the works be repaired 
or renewed the same benefit will be reaped to-day. 
If calculation and inductive reasoning confirm this 
opinion, so much the better. But the inception of 
a scheme of this kind must be backed by public 
opinion, and be directed by statesmen and officials. 
To them the calculations and data of the engineer are 
incomprehensible, and their ideas on such a subject 
are grounded either on broad considerations, or on 
faith in the ability of the man who propounds it. 
They will more readily agree to the expenditure of 
a considerable sum on a public work if it can be 
demonstrated that it had already been successful, 
than if they have to put an entire reliance on 
assurances based on considerations which they are 
unable to comprehend. The proverb that nothing 
succeeds like success is even more true in the East 
than at home; the mental vision of the people is 
directed backwards to the lives and exploits of the 
saints and sages of the old time, and they would 
regard the renaissance of a patriarchal project with 
the nearest approach to enthusiasm which the 
Oriental mind is capable of. At atime when there 
is so much said about the aggrieved state of Mussul- 
man feeling towards England, it would be a 
peculiarly happy thing if we could pose before the 
world of Islam as genuine admirers of one whom 
their religion teaches them to regard as sacred. 
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The sole and entire honour of the discovery of 
the Moeris basin belongs to Mr. Cope Whitehouse, 
an American gentleman, who first heard of the 
subject while prosecuting some researches into the 
origin of the Pyramids in 1879, and who has since 
followed it up with the greatest diligence and 
enthusiasm. At the commencement his interest 
was, in the main, archzological and historical, but 
the practical end to be gained, if the lake could be 
re-established, rapidly eclipsed all other consider- 
ations, and furnished an object alike attractive to 
the statesman, the politician, the engineer, and 
the agriculturist. 

In connection with our former article we published 
a map of the districts adjacent to the Fayoum, 
showing the depression which the explorations of 
Mr. Whitehouse has demonstrated to exist on the 
exact spot which Ptolemy had indicated by lati- 
tude and longitude. At the same time there was 
much in the map which was indefinite, and subse- 
quent experience has shown that it was not perfectly 
accurate. The difficulties and expense of surveying 
in the desert are so great owing to the heat, the 
distance from towns, and the attitude assumed by 
the Bedouins towards strangers, that a question 
of this kind cannot be fully elucidated by private 
enterprise in a year or two. But during the past 
two winters further researc have been made, 
and have been aided, to a slight degree, by the 
Egyptian Government, which detailed two engi- 
neers to assist Mr. Whitehouse in his suryeys, and 
to indorse his figures with a kind of official sanction. 
The result of these investigations has been laid 
down on a map prepared by the authorities at 
Cairo, and of which we publish a copy herewith, 
adding thereto further particulars furnished to us 
by Mr. Whitehouse. On comparing this with that 
in our former article it will be seen that the Birket 
el-Qerun lies rather more east and west than it was 
supposed to do, and that the Wadi Reian, the bed of 
the ancient Lake Moeris, has had a number of con- 
tour lines run round it, while its’ southern ex- 
tremity, which was left doubtful before, has now 
been fully explored. The actual lines of levels 
which have been run are marked by thick black 
lines and rows of figures, giving the height in 
metres above and below the mean sea level of the 
Mediterranean. The margin of the Reian basin is 
on the contour of 30 metres, while the lower part 
is — 30, giving a depth of 60 metres, or 197 ft. 
On one side it will be noticed that the +30 and 
the — 30 contours are almost close together, show- 
ing that the basin is bounded by precipitous sides. 
The level of the Nile at Feshn is 19 metres at the 
lowest summer point, and when the flood is at its 
height, about October 1, it nearly touches 30 metres 
on the average. In years of extraordinary flood it 
will attain a full metre higher, while in years of 
scarcity it will not exceed 29 or 28.6 metres. 

The map shows the course of the proposed 
channel from the river to the basin. This channel 
will probably commence at Feshn, if it should be 
made, and crossing the Ibrahimiyeh Canal and the 
Bahr Joussuf, will turn north between the latter 
and the hills, keeping much the same level. But 
instead of going round the end of the range 
which it skirts, and entering the cultivated land 
of the Fayoum, a passage would be cut for it 
through the hills, which at the point indicated, 
dip so far that the cutting would not be formidable, 
while the horizontal limestone of which they are 
composed is particularly well adapted for tunnelling. 
The form of the channel to the west of the hills 
arises from the proposed method of construction ; 
a dyke or earthen wall is to be run along of such 
a height that its crest forms a continuation of the 
contour of 30, and thus presents a barrier to prevent 
the water escaping northwards. The south side of 
the channel is made by the ground which rises in 
that direction, and follows the natural contour. 
Reference to the sections (Figs. 3 to 6) aids the 
comprehension of the question of level. Section AB 
is taken just south of Cairo (Fig. 3) and through 
the second pyramid. Here the valley of the Nile is 
the lowest land of the district. Section C C! D 
follows a bent course (Fig. 4), passing through the 
Birket el-Qerun. Fig. 5 shows the Reian basin, 
the scene of the proposed impounding reservoir, 
while Fig. 6 shows the higher land to the south 
of it. It will be noticed that it is only a portion, 
and a small portion too, of the capacity of the lake 
which is available for storage. All the waters 
below the 24 metre level will be imprisoned and 
can never escape, unless the fervid glances of the 
sun should allure them so powerfully that their 





particles rend the fetters of their inherent attraction 
and spring upwards as vapour, to bask for a 
while in the torrid African sky, until caught by 
some chance breeze, and chilled again into rain on 
the Abyssinian mountains. In such a way must the 
original Lake Moeris have been emptied when its 
feeding canal had silted up in the middle ages, leav- 
ing nothing behind it but its basin, marked by the 
traces of the beach where the blue waves once broke, 
flinging themselves in grateful spray over the dusky 
children of the period who played on its sands. 
Here and there it deposited shells of fresh water 
crustacea, and in its bed it left the mud which had 
swept into it by the annual tide, to tell in words 
more reliable than tradition and history, how great 
was the civilisation which had risen, flourished, 
and decayed on the banks of the Nile. 
(To be continued). 








THE BRITISH ASSOCIATION, 

TuE annual meeting of the British Association 
commenced on Wednesday evening last at Man- 
chester. The first business, excluding the meetings 
of the various committees, was, as usual, the deli- 
very of the inaugural address of the President. 
This year Sir Henry R. Roscoe, F.R.S8., occupies 
that position. As might have been anticipated 
from the position Sir Henry holds as Professor of 
Chemistry at Owens College, the address dealt with 
the science of chemistry. The President first made 
reference to the two former meetings of the Insti- 
tution at Manchester. The first of these was held 
in the year 1842, under the presidency of Lord 
Francis Egerton; and the second in 1861, when 
the great engineer Fairbairn occupied the presi- 
dential chair. Sir Henry Roscoe traced in brief 
outline the advances made in chemical science during 
the last fifty years, and in dealing with a subject 
so vast it will be easily understood that the address 
itself could be little more than an abstract. We 
will not attempt, therefore, to give an abstract of 
this abstract, but must refer our readers to the 
address itself, which we regret our space does not 
allow us to reproduce. 

The address, which was delivered in the Free 
Trade Hall, was listened to by a large assembly, 
and it is needless to say that the vote of thanks 
that was proposed to the author was carried by 
acclamation. The connection of Sir Henry Roscoe 
with Owens College, and the large part he has 
taken in carrying that Institution to its present 
important position, would always insure him a warm 
reception with any Manchester audience, irre- 
spective of his acknowledged position as a great 
scientific authority ; but when that audience is 
strengthened by so many of the leading lights and 
votaries of science as congregate at the meetings of 
the British Association, the reception Sir Henry 
receives is of more than usual fervour. 

Yesterday the ordinary sittings of the various 
sections commenced, and will be continued through 
the greater part of next week. Professor Sir R. 8. 
Ball, M.A., LL.D., the Astronomer-Royal for 
Ireland, is president of the Mathematical Section 
(Section A) ; Chemical Science (Section B) is pre- 
sided over by Edward Schunck, Ph.D., F.R.S. ; 
Geology. (Section C) has Dr. Henry Woodward, 
F.R.S., as president ; Biology (Section D) is pre- 
sided over by Professor A. Newton, M.A., F.R.S. ; 
Geography (Section E) by Major-General Sir 
Charles Warren, R.E.; Economic Science and 
Statistics, by Robert Giffen, LL.D. ; Mechanical 
Science, by Professor Osborne Reynolds, M.A., 
LL.D., and, finally, Anthropology, by Professor 
A. H. Sayce, M.A. 

A very full list of excursions has been arranged, 
and there will be the usual soirées, garden parties, 
&c. The Exhibition will of course form a leading 
feature inthe entertainments. In our nextissue we 
shall, according to our custom, give such accounts 
as our space will allow of those features of the 
meeting more especially of interest to our readers. 





NOTES. 
Fivoripe oF NITROGEN. 

Mr. H. N. Warren, the well-known analyst, has 
prepared what he believes to be the fluoride of 
nitrogen by passing an electric current from seven 
chloride of iron cells through a concentrated solu- 
tion of ammonium fluoride. After a short interval 
drops of an oily liquid were found on the negative 
electrode. The compound was very unstable and 
decomposed on being brought into contact with 
glass, silica, or organic matter, It is also prone 





to spontaneous decomposition, and its explosive 
violence is even greater than the chloride of nitrogen. 


Iron SULPHATE IN AGRICULTURE. 

Dr. A. B. Griffiths, F.R.S., has shown that iron 
— completely destroys moss in grass lands 
without destroying the grass. According to M. 
Marguerite-Delacharlonny, of Paris, 250 to 350 
kilogrammes of Fe So, for every hectare suffices. 
Dr. Griffiths also finds that the ferrous sulphate 
will also destroy parasitic fungi; and experiments 
are in progress to test its value as a manure for 
vines. 


An Exectric Sienat Trumpet, 

M. Zigang has devised a trumpet worked by 
electricity and designed to warn or signal vessels, 
trains, or tram-cars. It consists of a trumpet-tube 
and a sounding plate which is vibrated by the 
electric current passing through an electro-magnet 
having its poles close to a soft iron armature car- 
ried by the plate. A regulating screw contact, 
with a platinum point, rests against the iron arma- 
ture and serves to interrupt the current of two 
Leclanché elements as the plate vibrates, thus keep- 
ing up the sound as long as desired. The apparatus 
is simple in construction and can be used also as 
a Morse sounder in receiving telegraphic messages, 
the current being sent through the electro-magnet. 


AvTOMATIC BRAKES. 

The recent collision on the Baltimore and Ohio 
Railway was reported to have been due to the 
failure of the air brakes, This was perfectly true, 
but the brake in use was not the ‘‘ Westinghouse,” 
as many supposed, but the ‘‘ Loughridge,” in 
which the agent employed is also compressed air, 
though the principle is non-automatic. We learn 
that the Baltimore and Ohio Company have, in 
consequence, just decided to equip all trains rapidly 
with the Westinghouse brake. An enormous busi- 
ness is now being done by the Westinghouse Com- 
pany in providing freight trains with brakes, some 
50,000 trucks having already been equipped. The 
total number of these brakes ‘ordered all over the 
world to the 30th June last, has now reached the 
respectable total of 141,473, and of this number 
112,099 automatic brakes have been ordered during 
the last eight years. Meanwhile, non-automatic 
brakes are still considered good enough on various 
lines in this country. 


Tue Exectro-Deposition or Tron. 

Professor W. C. Roberts-Austen, F.R.S, chemist 
to the Mint, has been making some experiments on 
the electro-deposition of iron, a process which in 
Russia is used on a large scale for printing paper 
money. The bath used is a solution of ferrous 
sulphate and magnesium sulphate in equivalent 
proportion, of specific gravity 1.155. The solution 
must be so far neutralised by the addition of mag- 
nesium carbonate that blue litmus paper scarcely 
shows any acid reaction. A wrought-iron anode, 
about the same size as the object to receive the de- 
posit, must be employed, and the best interval 
between the poles is found to be four centimetres. 
Mr. Roberts-Austen finds that the current best 
suited for an iron medallion had a strength of only 
0.089 ampére. It was provided with two Smee 
cells, coupled up for intensity. The adherence of 
the iron to the copper on which it was deposited 
was reduced by coating the latter with a film of 
metal; but Mr. Roberts-Austen is trying a thin 
layer of silver iodide on the copper moulds. The 
deposited metal is very pure, and its magnetic 
capacity does not appear to be high. The dies for 
the Jubilee coins were made by this process of 
electro-deposition. _ The designs, modelled in 
plaster, were reproduced in ‘‘intaglio” by the 
electrolytic deposit of copper, and on the copper 
moulds so prepared iron was deposited. It is of 
hard and excellent quality, aud dies of all sorts for 
coins have been produced by the reducing machine 
from such deposits. 


TEMPERING SPRINGS By ELEcTRICITY. 

The Sedgwick Mainspring Company, of Chicago, 
United States, have introduced a method of tem- 
ering steel watch-springs by the electric current. 

e@ spring is immersed in a bath of oil, and a 
current from a dynamois sent through it until the 
spring heats up to the colour required. It is claimed 
for the process that the steel has no time to oxidise 
much, owing to the rapid action of the current. 
Moreover the heating is thorough and the temper- 
ing effectual in every part. The springs can be 
heated at the rate of 4in. a second. We may 
mention that during the recent experiments on a 
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‘* red-hot telephone,” which we referred to some 
time ago in a Note, one of the experimenters, Pro- 
fessor G. Forbes, pointed out that the method 
might be applied to tempering watch-springs. In 
these experiments a fine wire or spring was heated 
red-hot, and simply spoken to; the sound waves 
affecting the resistance of the wire which was in- 
cluded in a telephone circuit through the primary 
of an induction coil. Steel and platinum-iridium 
watch-springs were used, and the effect of temper- 
ing by the current duly noted. Edison, it will be 
remembered, succeeded in hardening wires in vacuo 
by passing intermittent currents through them. 
In the telephone experiments referred to it was 
found that a too strong current destroyed the 
resilience of the springs and even ‘‘ burnt” them ; 
but with proper care this can be avoided. The ex- 
periments in question were made in air only. It is 
stated that the new method of the Sedgwick Com- 
pany is proving successful. 


RAILWAYS FOR TONQUIN AND OUR LETHARGY 
In BurRMAH. 

The French Official Journal has published this 
week the report of a special commission recom- 
mending the construction of a network of railways 
in Tonquin. It is regrettable to have to compare 
the energy of our neighbours with the lethargy of 
our own Government in regard to the Burmese 
lines. In spite of the strenuous recommendations 
of General Sir Frederick Roberts and the local civil 
authorities in Burmah, the India Office makes no sign 
of constructing any more railways after memes te 
the long-planned line to Mandalay. The projec 
extensions on the one hand to India and on the 
other to Siam and China, seem to be completely 
shelved, although the principal Chambers of Com- 
merce have petitioned in their favour, and experts 
have furnished most satisfactory information re- 
specting the benefit that would accrue to England 
as well as to Burmah by tapping the populous and 
wealthy districts of Western China. As the matter 
is one that concerns the iron trade, we might ven- 
ture to recommend a little healthy agitation by 
manufacturers during the coming dull season in 
politics, so that by the next time Parliament meets 
a powerful public feeling may be at the command 
of those who are in the position te exercise pressure 
on the Government and India Office. The question 
is not in the least a party one, as politicians on both 
sides of the House have recommended the develop- 
ment of the Burmese railway system. The real 
obstacle seems to be the apathetic, if not, indeed, 
hostile attitude of a clique of officials at the India 
Office. 

THE Propuction or Merats In Russia. 

The annual report of the Russian Mining Depart- 
ment just issued states, that the production of gold 
in 1885 was 68,598lb., of which two-thirds came 
from East Siberia. This was a considerable falling 
off from the production of the previous ten years, 
particularly in 1880, when Siberia produced 10 tons 
more gold than the figure for 1885. It is note- 
worthy that, with the exception of East Siberia, 
the totals scarcely change year after year, favouring 
the presumption that the Government officials are 
quite content to maintain the regular level and 
make no advance beyond it. The production of 
silver in Siberia the same year amounted to 


25,009 lb., being a larger quantity than had been | P 


roduced since 1879. Thesilver ore smelting works 
in Siberia are ten in number, and to produce the 
above quantity of silver they smelted nearly 50 mil- 
lion pounds of silver ore. During 1885 about 24 tons 
of platinum were extracted, almost entirely in the 
province of Perm. The quantity of copper produced 
was a little over 4200 tons. Of this quantity more 
than 2000 tons were smelted in Siberia, 1300 tons 
in the Caucasus, 400 tons in the Altai district, 380 
tons in the Kirghiz Steppes, and the rest in Fin- 
land. The falling off in the production of the 
metal for the year exceeded 1500 tons. The pro- 
duction of lead on the other hand advanced, the 
total quantity smelted being 700 tons, of which the 
bulk came from the Altai district. Latterly, several 
smelting places have been established in the Kirghiz 
Steppes, which promise to yield a variety of metals 
for the use of Russia, The drawback to smeltin 
cperations there is the almost total absence of fue 
of any kind, although this defect may disappear if the 
reports of the discovery of coal turn out to be true. 


New Usgs ror Woop Putp. 
In the article on wood pulp pails, in EnGingEr- 
ING, July 1, page 21, allusion was made to only a 
few of the uses to which this form of wood pulp 





has been applied. That specific method of manufac- 
ture and subsequent treatment has been used in 
the production of piping, which is screwed into iron 
couplings. Such pipe has been shown to be un- 
usually adapted for conveying anything not of high 
temperature or strongly alkaline ; it is impervious 
to leakage or attacks from anything in the earth in 
cities, and is especially suited for water pipes, illu- 
minating and natural gas, while recent investiga- 
tions upon its electrical conductivity have en- 
couraged its promoters in offering it as the ideal 
material for tubes or conduits for underground 
electrical wires, which is at present a disturbing 
element in the local self-government of American 
cities. It is also used for storage and galvanic 
battery jars, and also for a great number of domestic 
utensils. Other forms of wood pulp have been 
fashioned into boards for construction of dwelling- 
houses, and special forms of such paper is made 
into hard sheets for roof coverings which are ex- 
ceedingly durable and very light, weighing only 
4 lb. to the square foot, or about one-tenth that of 
slate and one-fifth as much as shingles, and far 
less than any other form of roofing. Such cover- 
ings, although easily combustible, are rendered 
almost fireproof by covering both sides with a coat 
of paint made from iron ores. The sheets are laid 
with great rapidity, beginning at the top and work- 
ing towards the lower part of the roof, securing 
them by nails driven through tinned iron washers 
about an inch in diameter. Such coverings have 
been tried ona missionary station in Siberia, where 
the white ants destroy almost everything, and it 
was found that the oil treatment did not commend 
itself to the omniverous appetite of these tropical 
pests. 


PRESERVATION OF STONE. 

Limestones are for many reasons eminently suit- 
able for constructive purposes, being cheap and 
easily worked, but they readily absorb moisture. 
This, as it usually contains carbonic acid, gradually 
dissolves away the material of the stone, and in 
winter serious injury is often caused by the freezing 
of this water and its consequent expansion. Several 
methods of rendering this material less porous have 
been proposed, but not unfrequently the remedy 
has been worse than the disease. Alkaline sili- 
cates were at one time in favour for this purpose, 
but in its application soluble hygroscopic alkaline 
carbonates are formed which seriously affect the 
utility of the process. Moreover, unless care is 
taken in the application of these silicates a hard 
impervious varnish is given to the surface of the 
stone, within which the water used in dissolving the 
silicates is imprisoned, and on the first frost serious 
disintegration takes place. MM. Faure and Kessler 
have recently been at work on this question, and 
as the result of their experiments recommend the 
use of metallic fluosilicates, more especially those 
of aluminium, magnesium, or zinc. The surfaces to 
be treated are brushed over with a solution of the 
salt chosen, causing on the first application an 
abundant froth, due to the liberation of car- 
bonic acid gas. When dry the operation is re- 
peated once or twice, depending on the quality of 
stone, on an average for soft stones 1.7 lb. of solu- 
tion at 40 deg. Beaumé are required per cubic 
yard. The advantages claimed are: That the 
rocess is completed in twenty-four hours; it allows 
the stone to be polished, and by a suitable choice of 
fluosilicate used different colours can be communi- 
cated to it; and lastly the process is cheap, and 
applicable not only to stone, but to all cements 
and mortars containing lime. The theory of the 
process is that a double decomposition occurs, 
forming in the first place, silica, calcium, and alu- 
minium fluorides, and carbonic acid gas ; secondly, 
a reaction takes place between the limestone and 
the aluminium fluorides, producing alumina, cal- 
cium 'fluoride, and carbonic acid. In this manner 
each grain of the limestone is covered with an in- 
soluble coat, materially increasing its resistance to 
atmospheric influences. 


Tue LiverPoon Water Works. 

The drought of the present summer has been the 
cause of great anxiety in Liverpool, and had it not 
been that the amount of water in the reservoirs was 
above the average at the close of last winter, the 
supply would have had to have been much re- 
stricted. The fear of a reduced supply has caused 
op interest to be taken in the completion of 
the works to deliver water from Vyrnwy, a project 
which has been described at length in our columns 


(vol. xl., page 285, and vol. xli., page 26). From |o 





a report presented by Mr. George F. Deacon to the 
Water Committee of the Liverpool Corporation, 
we learn that it will probably be possible to com- 
mence to impound the waters of the Vyrnwy in 
the winter of 1888-9, and that they would, be 
made available almost immediately afterwards, pro- 
vided an unsettled point in connection with the 
supply of compensation water to the Severn is de- 
cided upon. This is the subject of arbitration, and 
until the judgment is given a portion of the work is 
at a standstill, It is regarded as certain that the 
great masonry dam will be finished up to high- 
water mark by the autumn of next year, and it is 
possible that the viaduct, which surmounts the dam, 
may be completed aswell, A certain amount of 
delay has been caused by the quarry not proving 
so rich in good stone as was anticipated, and in con- 
sequence the straining*tower, except the facing, and 
the culvert, have been constructed almost en- 
tirely of concrete. The area of the lake which is 
to be formed is 1121 acres; its length being 
43 miles, and its greatest depth 84 ft. On the final 
completion of the works, and in conjunction with 
the rainfall, the storage capacity of the lake down 
to the level of 34 ft..above the deepest part of the 
bottom, will insure to the Liverpool aqueduct in 
the driest season, a supply of about 40 million 
gallons a day, after providing compensation water 
to the’rivers V y and Severn, exceeding in 
amount three times $e. present mivimum flow of 
the Vyrnwy, Afon, ny, and Marchnant, at the 
points of interception. “The two latter streams do 
not fall into the 1 at. present, but eventually 
they will be dammed and will be connected with 
the Liverpool supply by tunnels. The rainfall of 
the district is very large, the lowest registered on 
any gauge for many years being 49.73 in., while 
118.51 in. has been registered by another. 


MERCHANDISE Marks. 

The Merchandise Marks Law Consolidation and 
Amendment Act, which has just received the Royal 
assent, promises to work a great change in com- 
mercial affairs. It will be no longer a small matter 
to appropriate trade marks, or even to produce too 
colourable imitations of the designs stamped on the 
goods of rival manufacturers, for the penalties in- 
clude imprisonment with hard labour for two years, 
with the forfeiture of the marked material. Further, 
the Act is not confined to the use of false trade 
marks, but is also aimed at fraudulent trade descrip- 
tions. The expression ‘‘ trade descriptions” means 
any description, statement, or other indication, 
direct or indirect, as to (a) number, quantity, 
measure, gauge, or weight of any goods ; or as to (b) 
the place or country in which any goods were made 
or produced ; or as to (c) the mode of manufactur- 
ing or producing any goods; or as to (d) the 
material of which any goods are composed ; or as to 
(e) any goods being the subject of an existing patent 
or copyright. There is an exemption in favour of 
trade descriptions generally applied to goods of a 
particular class. But if this description includes 
the name of a place or country, then the name of 
the place or country of manufacture must be added 
to it. Thus the description ‘‘ Stilton” as applied to 
cheese could not be used for the product of 
American dairies imported to this country, unless 
the word American or some equivalent description 
were added to it. It will no longer be possible 
to stamp the word Sheffield on cutlery made 
in Germany, or to get watch-cases made abroad 
marked in such a way as to convey the idea that 
they are made here. For engineers the clause re- 
ferring to the word patent has the greatest interest. 
Will it be possible to apply it to an engine of which 
the only patented portion is the whistle or the 
governor? We fear not, and that in consequence 
a large number of circulars and price lists will have 
to be thrown away. In other respects engineers do 
not sin in the way of inaccurate descriptions of the 
nature of their goods, and we have not yet arrived 
at that pitch of virtue which would make it an 
offence for a manufacturer to assert that his produc- 
tions are the best of the kind, although this cannot 
always be true. In spite of legislation, the proverb 
caveat emptor cannot yet be put onthe shelf. Those 
who want a more detailed account of the provisions 
of the Act will find it in a short epitome by Mr. 
Edmund Johnson, of the Trade Marks Protection 
Society. 





Erratum: Pumpinc Encings ror MAtta.—By & 
printer’s error in last week’s paper the stroke of the air 
ee these engines was put down as 20 metres instead 

in, 
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ABOVE we illustrate a type of dynamo, introduced 
by Messrs. Paris and Scott, of the Gothic Works, 
Norwich, and containing some novel and interesting 
features. 

As will be seen from our engravings, the machine is 
a four-pole one, having opposite poles of like kind, but 
in other respects the arrangement of the field magnets 
does not call for any special mention, the real novelty 
of the machine being the method adopted for winding 
the armature, which is of the drum type, and is 
shown in the annexed diagram. Toexplain this system 
of winding, it will be convenient to consider the 
armature as divided into four quadrants. Starting 
then from the centre of one of these, and from the 
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front of the armature, the conductor is laid along the 
latter parallel to its length, and on reaching the back 
is crossed over to the middle of the following quad- 
rant, as shown by the dotted lines, returning to the 
front of the armature along the medial line of this 
quadrant. From here the conductor crosses to the 
third quadrant, as shown by the full line in the 
sketch, and travels along its centre line to the 
back of the armature, on reaching which it crosses, 
as shown by the dotted line, to the centre of the 
fourth quadrant, along which it returns to the 
front of the armature, and is carried, as shown 
by the full line, to its original starting point on 
the first quadrant, thus completing the first armature 
coil. The second coil is obtained by carrying the con- 
ductor along behind the coil first put on, and this pro- 
cess is repeated till the whole drum is covered, when 
the end of the last coil is joined to the beginning of the 
first ; the whole series thus forming one continuous 
conductor. The connections to the commutator are 
taken off as the conductor crosses the front of the 
armature, an arrangement shown by the radial 
lines in the diagram. It will be seen from the 
above description that the conductor under one pair 
of poles is in series with that under the other pair, 
and consequently this machine only requires one pair 
of brushes. 

In their most recent machines Messrs. Paris and 
Scott have modified the construction of the armature 
with a view to diminish its magnetic resistance, though 
the method of winding, described above, is retained in 
all its essential details. In these newer machines, the 
body of the armature is 12in. in diameter by 6 in. 
wide; along the cylindrical surface of this body, 
narrow strips of iron are laid, standing on edge, and 
extending the whole length of the armature, the 
diameter of which is thus increased to, say, 14 in. 
The conductor is laid between these strips of iron, 
which are spaced apart for that purpose, these spaces 
being, however, very narrow, so that the armature 
presents what is practically a continuous iron surface 
to the field magnets. 

_ Owing to the great reduction in the magnetic re- 
sistance which obtains with this method of construc- 
tion, machines of this type for a given output are 


remarkably light ; those for an output of 270 ampéres 
at 100 volts, weighing only 17 cwt, ; the electrical 
efficiency is also high, 

93 per cent. 


ing put by the makers at over 





THE “TRANSATLANTIC” METALLIC 
VALVE. 

At different times and with varying success attempts 
have been made to substitute metallic valves for the 
india-rubber ones so generally used for the air and 
circulating pumps of marine engines. Valves of the 
material last named are the source of no small amount 
of trouble to the marine engineer, this being more 
especially the case with the air pump valves, which 
under the combined action of the heat and the oil from 
the cylinders, rapidly deteriorate, and so require to be 
frequently renewed. In consequence of these disad- 
vantages, the General Transatlantic Steamship Com- 
pany undertook a series of experiments, the results of 
which are embodied in the valves illustrated below. 
An extended trial of valves constructed as there 
shown, was made in the air pumps of the steamship 
Ville-de-Saint-Nazaire ; throughout the experiments an 








excellent vacuum was maintained, and the valves 
were found to be in first-rate condition after having 
worked for a period of over 4000 hours. The results 
of this trial were considered so satisfactory, that the 
company has adopted these valves for all its steamers, 
an example which has been followed by the French and 
Russian Admiralties, Two varieties of this valve are 
manufactured, one, intended for replacing existing 
valves, is shown in Fig. 1, another form (Fig. 2) being 
adopted for new installations. The construction of 
both varieties of valve, for which we may mention 
Messrs. O’Hagan and Brichaux, of Saint Nazaire-sur- 
Loire, France, are the agents, is clearly shown in the 
engravings and will require no further explanation. 





GILBERT’S NUT LOCK. 

WE illustrate above a very simple and ingenious 
nut lock, patented by Mr. A. E. Gilbert, of the High- 
land Railway, Inverness. It is designed chiefly for 
locking the nuts of fish-bolts, and when made for that 
purpose consists of a piece of hard wood having two 
holes bored through it at a distance apart equal to the 
gauge or pitch of the bolts. These holes are each of 
three different diameters. Commencing at the end 
next the fishplate, they are for a short distance of the 
same diameter as the bolts; then they are enlarged 
(Fig. 4) to a size rather less than the diameter of the 
nuts, measured from corner to corner, while the remajn- 








ing portion is bored to a still larger diameter. In 
applying the nut lock the small holes are placed over 
the points of the bolts, and then by a few blows of a 


hand-hammer the wood is driven forward, the nuts 


ae 
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breaking out the thin layer before them, and cutting 
grooves by their edges in the central part of the hole, 
The elasticity of the wood keeps it in position, as 
shown in Fig. 2, and prevents the nuts from turning. 





EXPRESS LOCOMOTIVE ; LONDON AND 
SOUTH-WESTERN RAILWAY. 
(Concluded from page 212.) 


_ Tools.—Each engine is to be supplied with the follow- 
ing tools : 


Jot, 





1 P t of sp , in-| 1 traversing screw-jack and 
cluding two gland and two ratchet, which must be 
mud plug spanners. exactly to this Company's 

1 punch for tapered . ttern. 

1 large round drift for motion | 1 oil can, 16 Ib. 
pins. | et 8i 

1 flat drift for cottars. peRe 4,, 

1 large monkey wrench, 1 tallow can. 

1 small ob ys 1,4, feeder. 

1 hand hammer, | 2 oil » to pattern. 

1 pinch bar. 1 pricker. 

2 chisels. 1 rake. 

1 _ of tongs. 1 fork, 

1 bunting bar. 1 coal-pick, 

1 shovel. 





Three head lamps, one water-gauge lamp, and one hand 
lamp are to be supplied to this company’s pattern. A 
sample set of fire-irons will be supplied by this company. 

Painting.—Before any paint is applied the ironwork 
must be cleaned and be free from scales and rust. The 
boiler is to receive two coats of red oxide paint before 
being lagge The outside of boiler, clothing plates, 
frames, cylinders, wheels, outside of hand-rail plate and 
cab are to have one coat of lead colour, two coats of filling 
up, stopped with hard stopping, then to be rubbed down, 
followed by two coats of lead colour, faced with pumice 
stone between, after which two coats of light green colour 
to pattern. 

he picking out and fine lining are to be to pattern 
panel, which will be supplied by this company. The 
smokebox, chimney, back of firebox, ash-pan, footplate, 
brake work, and side springs are to have one coat of lead 
colour paint and two coats of Japan black. 

The inside of frames and cross stays and inside of cab 
are to have two coats of brown. Front of buffer plates, 
life | ope 30 and buffer casings are to be painted vermilion, 

The axles are to have two coats of white lead. 

All the painting on the outside of the engine is to have 
three coats of best hard-drying body varnish. All paint 
on inside of engine and tender is to have one coat of best 
hard-drying body varnish. All varnish is to be of the 
best guality, and is to be obtained from Messrs, Denton 
and Jutsum or other approved makers. 

Testing.—The boiler is to be tested by the contractor to a 
pressure of 200 lb. per square inch with warm water, and 
afterwards to 160 Ib. in steam, and must be tight under 
these pressures before being lagged. The boiler is to be 
tested in the presence of the locomotive superintendent or 
his agent; and the safety valve is to be screwed down as 
before explained to a working pressure of 160 lb. per 
square inch, 

Quality.—All the materials and workmanship are to be 
of the very best description, and all the parts are to be 
applied in the best and most approved manner. 

ho the ironwork is to be stamped with this company’s 
initials, ‘ 

The contractor will be uired to make complete 
general and detail drawings of the engines and tenders, 
and to supply this company with two complete sets of 
cloth tracings of them, free of charge. Great care must 
be taken that all parts of the engines are precisely of the 
dimensions shown, so that they may be duplicates of each 


other. 

One of the engines and tenders is to be photographed at 
the contractor’s expense, and twelve copies are to be sup- 
plied to the company. All the working parts of the 
machinery are to be well case-hardened. The number of 
engine is to be figured in gilt numbers on front buffer 
plates, and in solid brass figures on the handrail plate on 
each side of the engine, Samples of the gilt numbers 
and patterns of the brass figures will be supplied by the 
company. Each engine and tender will be required to 
run 1000 miles consecutively without showing any signs of 
defect, either in materials or workmanship, after which it 
will be taken over from the contractor. 


SPECIFICATION O¥ Srx-WHEELS TENDER. 
Principal Dimensions of Tender. 


wing No. 4039, 
ft. in. 
Diameter of wheels on tread... eee 
Centre tocentreofjournals .. .. 6 6 
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Length of journal ... 
Diameter, bs ii 
ow) tal axle in wheel ... 
” », at centre... 
Wheel base ... 
Length of frame ... a Yee as 
Total length of wheel base from centre 
of Jeading wheels of engine to centre 
of hind wheels of tender at gis at 
Length over all, from front buffers of 
engine to hind buffers of tender 51 10? 
Height of centre of buffers from rails ... 3 5 
Capacity of tank ... 92. od ... 2800 gals. 

Tank.—The tank is to be of theform shown. The tank 
plates are to be of the best Staffordshire iron, Each side 
plate of the tank is to bein one, and to be No. 6 B.W.G. 
thick ; the bottom plate of the tank is to be # in. thick 
and to form footplate of tender, and the end and front 

late of the tank is to be No. 6 B.W.G. thick. The 

ront top and protection plates are to be gin. thick, and 
the other top plates i in, thick ; the front, side, and end 
plates are to be well stayed to the bottom with angle 
irons and stay plates as shown ; the front plate is cut 
out to form a doorway for coaling, and is to be fitted with 
a door hinged from the bottom and secured at the top of 
the plate by fastenings as shown. Two wrought-iron too! 
boxes are to be provided at the front of the tank, one on 
each side of the tender, to be fitted with false bottoms, 
perforated with small holes 3; great care must be taken 
that the tool boxes are perfectly water-tight on the top. 
The tool box is to be fixed across the tender on the top at 
the back, and tobe fitted with a false bottom, perforated 
with small holes; this tool box must be made perfectly 
water-tight at the top, The tool boxes are to be provided 
with padlocks and keys. The side and back coping plates 
are to be finished with a wrought-iron half-round moulding 
piece as shown on drawing. 

One handrail is to be fixed on each side and at the back 
of the tank, and is to be finished bright ; four lamp irons 
to this company’s pattern are to be fixed on the back of 
the tank, and one lamp iron on each side of the tank as 
shown. One water gauge glass fitted with a cock, and a 
manhole and lid are to be fixed as shown. The tanks are 
to be provided with Holt’s feed pipe arrangement ; the 
outlets for the feeds to be covered with a perforated 
copper sieve. One filling cock for bucket with pipe led 
down to well is to be fixed on left-hand side in front of 
tank as shown. 

Frame.—The frame plates are to be not less than Z in. 
thick, being made of good tough fibrous Yorkshire iron of 
frame plate quality of improved make, and they are to 
bear the brand of the maker in a legible manner. 

Each frame is to be made of one plate, and all holes 
are to be marked and drilled from one template. The 
hornblocks are to be made of cast iron, planed, fitted, and 
bolted to frame. The hornstays are each to consist of 
two 1} in. bolts with cast-iron distance pieces accurately 
fitted between the horns. All the cross-stays are to be 
accurately fitted to the frames and rivetted to them by 
? in. diameter rivets. The frames are to be accurately 
tested by longitudinal, transverse, and diagonal measure- 
ment, and must be perfectly el to each other. The 
front buffing and draw beam is to be constructed as 
shown, and is to be provided with buffers, fitted with 
unequal section steel spiral springs, which are to be ob- 
tained from I. A. Timmis, 17, Great George-street, 
Westminster. The springs are to be 10 in. long and 
44 in. outside diameter, and are to be made to take a 
spindle 2 in. in diameter. The front buffing and draw- 
beam is also to be provided with a drawbar and side links 
made of the best chain cable iron. The drawbar is to be 
forged in one, the hole at each end being punched. A 
continuous stepboard is to be fixed on each side of tender, 
also wrought-iron steps roughed and fixed where shown. 
The hind buffing and draw-plate is to have a draw-hook 
and bar furnished with No. 6 india-rubber cylinder, which 
is to be obtained from Messrs. G. Spencer and Co., 77, 
Cannon-street, London, E.C., two wrought-iron buffers 
the same as specified for the engine, two side chains and 
screw coupling made of best chain cable iron, and to 
drawing. 

Axle-Bowes.—The axle-boxes are to be made of cast 
iron fitted with a wrought-iron top and with brass bear- 
ings lined with white metal, und to have cast-iron keeps 
provided with lubricating pads; the side flanges each 
must have ,4in. play, the bearings being fitted with 
ys in. play at each end. A detail drawing of the axle-box 
will be supplied. 

Springs.—Each spring is to consist of thirteen plates, top 
plate 4 in. thick and 4 in, wide, and twelve plates ,% in, 
thick, and to be tested with a weight of 5 tons, and must re- 
sume its original form after testing. The springs are to be 
constructed in the same manner as specified for the engine 
springs, and are to be attached to hangers fixed as shown. 
The springs are to be made of the best Swedish steel, and 
manufactured by Thomas Turton and Sons, Cammell and 
Co., John Brown and Co., or Brown, Bayley, and Dixon. 

Wheels. —The wheels are to be of wrought-iron, and of 
the best description and workmanship, to be 8 ft. 9 in, in 
diameter on the tread. Great care must be taken that 
the bosses and the junction of the ring and arms are all 
ey nerd sound ; the top or outer part of the spoke must 

forged solid with the rims, All the wheels must be 
bored and turned, so that they shall be exactly alike; 
each wheel must be put on the axle by hydraulic pressure 
of not less than 50 tons. The rims must be correctly 
turned to gauge to receive the tyre, and the whole wheel 
trimmed up, so that the surfaces and lines are all fair and 
a thoroughly good job. The skeleton is to be turned to a 
diameter of 3 ft. oy eee the rims to be 4§ in. broad, if in. 
thick at ceatre, to have ten spokes 12 in. thick at the 
aad 3) in. wide and at the rims 1} in. thick and 3in, 





wide. The bosses are to be bored out parallel to a dia- 
meter of 62 in., and are to be 1 ft. 1 in. in diameter. 

Tyres.—All the tyres are to be 3 in. thick and of best 
crucible cast steel, manufactured by Vickers, Sons, and 
Co., Krupp, or Cammell and Co., and are to be stam 
with the name of the maker. The tyres are to be secured 
to the wheels in the manner shown, with a square lip, and 
tap bolts 14 in, in diameter, and eleven threads per inch, 
Each tyre is to be bored out to template before being 
shrunk on the wheels and accurately turned so that the 
diameters and thickness of all the tyres shall be exactly 
similar. Each tyre to be guaranteed to stand without 
fracture the test of being pressed cold into an oval shape 
by hydraulic power, to the extent of 2 in. compression for 
each foot of external diameter. 

Sand-Boxes.—Two cast-iron dry sand-boxes with circular 
valves are to be fixed in front of the tender; they are to 
be so arranged that the valves can be worked together 
by suitable gearing. Sand pipes are also to be fixed as 
shown, the sand to be led within 2 in. of the rails by 
wrought-iron pipes 14 in, inside diameter. The general 
arrangement of sand-boxes and gear are shown on draw- 
ing. 

Steam Brake.—A steam and hand brake combined is 
to be fixed on tender as shown, the cylinder is to be 
provided with means of lubrication, the brake screw, 


1| which is to be left-handed, is to work in a cast- 


iron column bolted to the foot-plate at the front 
end of the tender, and the front pulling rod is to 
be provides with a screw adjustment and check nuts; 
each wheel is to have one cast-iron brake block applied to 
it. The brake gear is to be made of the very best ham- 
mered scrap iron, all the pins and working parts being of 
wrought iron case-hardened, the pins through all points of 
suspension of levers being 2in. in diameter, and all other 
pins 1}in. in diameter. The steam is to be led from the 
engine to the cylinder with Holt’s flexible connection. 

The brake material which will be supplied by the 
Vacuum Brake Company, 32, Queen Victoria-street, 
E.C., for each tender will consist of one main air pipe 
with the necessary T pieces, elbows and clips, one of 
Clayton’s hose and couplings for front of tender, one of 
Clayton’s hose and couplings for back of tender, one end 

ipe with cast-iron bend, one dummy, one drip recipient. 
he brake cylinder, piston and rod complete are to be 
su — by the contractor. 

e cost of the materia] which is to be supplied by the 
Vacuum Brake Company will be 43/. 10s. per engine and 
tender, which amount is to be included in the contractor’s 
estimate. 

Painting.—Beforeany paintisapplied, theironwork must 
be clean and free from scales or rust. The inside of the 
tank is to have two good coats of thick red-lead paint, the 
outside being prepared and finished in a similar manner 
to the engine. The top and bottom of the tank, foot- 
plate, and brake work are to have one coat of lead colour 
paint, and one coat of japan black. 

he gilt numbers are to be put on the tender according 
to instructions and samples which will be supplied, and 
all ne ironwork is to be stamped with this company’s 
initials. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.— Last week’s shipments of steam coal were 
10,000 tons larger than those of the preceding seven 
days; the best qualities remained unaltered in price, 
being quoted at 9s. to 93. 6d. per ton, The house coal trade 
has m dull. The local iron and steel trades have 
suffered fram continued drought, which have interrupted 
their working operations; there has, however, been no 
want of orders. 


The “‘ Northumberland.” —The Northumberland, 29, iron- 
clad, was taken outside Plymouth Breakwater on Tuesday 
for a preliminary trial of her machinery and for gun trials, 
The new guns—5-in. and 6-in. breechloaders—which have 
been added to the ship’s armament, were fired with full 
and reduced charges and projectiles, and the quick-firing 
and machine guns were also tried, with results which 
were in every case satisfactory. After these trials, under 
the immediate direction of Mr. R. J. Butler, from the 
Admiralty, who has charge of gun mountings, and Mr. 
Vavasseur, the contractor, a number of rounds were fired 
from the 5-in. and 6-in. guns. Twenty rounds were fired 
from the 5-in. guns at 15 deg. elevation, and five with 
20 deg. elevation. The results were very favourable, and 
subsequertly the 6-in. gun was fired, but after a few 
rounds the firing was discontinued owing to a slight dis- 
arrangement in the hydraulic buffers. The experiments 
being concluded the vessel returned to moorings in 
Plymouth Sound. 


A Dry Dock for Cardif.—A pontoon dry dock for the 
Wallsend Pontoon Prema (Limited), of Cardiff, was 
launched on Wednesday. e dock is 320 ft. long and 
70 ft. broad, and has a displacing power equal to lifting a 
vessel weighing 3000 tons, whic ctically means the 
largest ship frequenting the port of Cardiff e pontoon 
has been designed to be afloat even when taking on a 
vessel drawing 18 ft, of water, and powerful pumping 
machinery has been fitted capable of drying the ship in 
an hour and a half, 


Pembroke and Tenby Railway.—The mp” Ag 3 meeting 
of this company was held on Tuesday, Mr. Smedley in 
the chair. The chairman, in moving the adoption of the 
directors’ report, observed that the company was in- 
ing to realise the benefit of renewals wade Outing the last 
few years in order to place the line in a substantial con- 
dition. The directors were glad also to be in a position 
to recommend a dividend at the rate of 2 per cent. per 
annum on the preference shares, carrying forward 337/. to 
the next account. The traffic during the past half-year 
had received a stimulus from the Severn Tunnel. 


The Roath Dock.—This dock just opened at Cardiff was 
contracted for towards the close of 1882 by Messrs. T. 
Nelson and Co., of Carlisle. The first sod was cut by the 
ig ae of Bute in January, 1883, and on June 20, 1883. 
Sir W. T. Lewis, the general man of the Bute Docks, 
laid the foundation stone of the dock, the last coping 
stone of which was laid by the engineer, Mr. M‘Con- 
nochie, on March 8, 1886. In the construction of the 
dock over 2,000,000 cubic yards of earth were removed, 
and 300,000 cubic yards of masonry were built. The walls 
of the dock are 24 ft. thick at the bottom, and 12 ft. 6in. 
at the top, and 50 ft. 6 in. from foundations to coping in 
height. The height from the sill to the coping is 43 ft. 
6 in. ; height of water over the sill, 36 ft. at high-water 
ordinary spring tides, and 26 ft. at ordinary neap tides. 
The masonry has been built of the stone of the A al 
Pennant rock, and has been set in Aberthaw pebble lime 
mortar. Excluding the lock, the area of the dock is 33 
acres, and the length of quay space, including the jetty, 
is 7520 lineal feet, or nearly 14 miles, The area of quay 
space for the storing of cargoes and the general carry- 
ing on of the trade of the dock is over 60 acres, and 
the dock will accommodate an additional trade of 
5,000,000 tons per annum. The lock is 600 ft. long 
between the gates, and is fitted with three pairs of 
wrought-iron gates, constructed by Sir W..G. Arm- 
strong, Mitchell, and Co., of Newcastle-on-Tyne. 
One leaf of each pair of gates “—— 150 tons, so that 
the three gates weigh 900 tons. hey are worked by 
hydraulic machinery made by Messrs, Tannett Walker 
and Co., of Leeds. Across the lock is a swing oridge de- 
signed to carry the heaviest traffic, constructed by 

essrs. Sir W. G. Armstrong, Mitchell, and Co. Four 
hydraulic capstans have been erected by the former firm, 
one on each pier-head, for more expeditiously handling 
vessels, A further addition to the accommodation of the 
dock, viz., a jetty 800 ft. long, was let to Messrs. T 
Nelson and Co., in August, 1886. This provides an 
additional quay s of 1600 ft., and consists of 
masonry piers with brick arches, upon which transit 
warehouses are about being erected. Attached to the 
dock is a lock through which Transatlantic steamers can 
enter. 


The Rhymney Valley.—The Gwerna Colliery, near 
Maesycwmmer, is fully employed; the Srccelers 
vein of house coal has been struck. The finding of this 
coal will prove of t benefit to the neighbourhood, 
as it will afford employment to a large number of work- 
men. It is intended, as soon as the new part of the 
working is opened up, to work out 1000 tons weekly of 
house coal at the colliery. The Gellideg Colliery and 
the Maesycwmmer Junction Colliery are fairly active. 


Totnes and Buckfastleigh Railway.—At the half-yearly 
meeting of the Totnes and Buckfastleigh Railway on 
Saturday, the accounts showed a net increase of about 
60/., and hopes were expressed that, with the develop- 
ment of excursion traffic across the moor, building opera- 
tions at Ashburton, and a reopening of some mines in 
that district, the shareholders were within measureable 
distance of a dividend. 


Water Supply of Swansea.—On Friday several members 
of the Swansea Town Council paid a visit to works which 
are being carried out in the Upper Lliw Valley, near 
Swansea, for the purpose of increasing the water supply 
of the town. The visitors were met by Messrs. Baldry 
and Yerburgh, contractors, and Mr. Vevers, the consult- 
ing engineer, who conducted them over the works, The 
company went to the bottom of a puddle trench, exca- 
vated down to the hard carboniferous shale formation. 
They inspected the sides and bottom, and general satis- 
faction was expressed with the work already done. 





ALGERIAN Rartways.—The French Minister of Public 
Works has authorised the West Algerian Railway Com- 
pany to open for traffic a section of its Tabia and 
Tlemcen line, between Tabia and Ain-Tellyut. The 
length of the new section is 14% miles. 


Messrs. BuckLtEY AND TAYLor’s Encings.—The fuel 
consumption of 2.21b. of coal * indicated horse-power, 
mentioned in connection with the engines of Messrs. 
Buckley and Taylor, of Oldham, in our last week’s issue, 
included that used in generating steam to be used in heat- 
ing the mill, and in cooking for the workpeople. 


A Great Franco-SpanisH Canat.—A project for con- 
necting the Mediterranean and the Bay of Biscay by a 
canal traversing the South of France has often been under 
discussion. From an industrial point of view, a canal 
between the two seas would shorten by several days the 
distance between the English ports, the North Sea, and 
the eastern basin of the Mediterranean, and the extreme 
East. The dues levied upon the ships passing through 
the canal would be amply compensated for by this 
economy of time, and the security gained by avoiding the 
storiny coasts of Spain and Portugal during the winter 
months. The ports of Bordeaux and Marseilles would 
also gain, and increased traffic would greatly profit the 
railway companies. The most probable route for the canal 
would be from Bordeaux to Cette by Agen, Montauban, 
Toulouse, Carcassonne, and Béziers. From ‘Bordeaux the 
canal would generally follow the course of the Garonne, 

ing on its right bank; it would tap the Dorpt, the 
Pot, the Aveyron, and the Tarn, and would either draw 
its supplies direct from their waters or through the 
creation of large reservoirs. After passing Toulouse, it 
would follow the course of the South Canal, would pass 





by Béziers, and terminate in the Lake of Thau, which 
would be tranformed into an inland port. 
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RECORD. 
Compiten sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
' UNDER THE ACT OF 1883. 
The sumnber of views aoe toe 8 Renting Hvensines & etgsed 


in the 


éc., of the Communicators are given ini i 
Copies of Specifications may be obtained at 38, Cursitor-street, 
ncery-Lane, E.C., either personally, or by letter, enclosing 
eet See ee eereal Af tha taceptons a Lack, Esq. 
te vertisement acceptance of a complete 
cification is, in each case, sheen afts'the alsirect cnlese the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months the date of 
the advertisement of the acceptance of & com: speci, i 
ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


FURNACES, 


10,641. D.R 
foot, Yorks. ’ 
Mel Furnaces, 2 Figs.) Au 20, 1886.—The 
objects of this invention are to di | labour in 
the charging of the furnace with batch, and to compress the 
batch previous to its being placed in the furnace. When the 
feeding machine is in work ng position as shown in Fig. 1, 
the mouthpiece w is immediately opposite the feeding hole y of 
the furnace z. Between the end of the mouthpiece wand the 
feeding hole y is a refractory stopper 2 which can be lifted or 
lowered by the weight 3. The truck 64 filled with batch from the 
batch mixing chamber, is run over the shoot 8, The lever v is 
then pressed so that a door u is removed from the upper part of 
the compressing cylinder g. A door in the bottom of the truck 
is then opened and the batch falls down the shoot 8 into the 
cylinder g ; after which the door u is closed. The foot lever ¢ is 








& to the back of the piston 
inst 


then pressed ; this allows steam to 
of the steam cylindercand thus force the compressing 

the batch in the cylinder g. When the batch has been satisfac- 
torily pressed, the lever e is moved to operate the slide valve to 
reverse the stroke of the steam piston so as to take the pressure 
of the compressing piston of the batch, and thus allow the vertical 
door h to be lif up by means of the leveri. Steam is then 
again admitted to the back of the steam piston which now makes 
a quick full stroke and causes the compressing me to force the 
batch out of the mouthpiece w and through the feeding hole y 
to a suitable distance within the furnace z, In the modification 
illustrated in Fig. 2, the compressing a — is placed near 
the mixing chamber, and the ceunpenaal atch is fed from the 
comers cylinder g above described into the truck 5. The 
truck is then brought over a shoot and the compressed batch 


: ag to pass clear into the furnace z. (Accepted June 29, 

4600. C.F. Dahl, Dan Germany. An Improved 
Furnace for pyehe magh an Inodorous er 
the Salts Contained in the Lyes Used in the u- 
facture of Wood Fibre, [lld. 11 Figs.} March 28, 1887.— 
The raw lye undergoes a preliminary concentration in the hori- 


zontal boiler or kettle A. The steam from the kettle A serves to 
heat by means of a worm the boiler B into which the lye is 
passed for further concentration. The concentrated lye next 
passes over a succession of shallow pans, which are hea‘ 
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by the hot ge from the furnace of the kettle A. From 
these 8 the lye is into an “‘inspissating vat” of 


y 
brickwork (not shown), in which it is finally concentrated to the 
con! ncy of molten asphalte. The gases aris from the de- 
composition of the encrusting substances contained in the lye, 
introduced into a supplementary fireplace F in connection with 
furnace of the kettle A, and thus burnt in an inodorous 
manner. (Sealed July 5, 1887). 


MANUFACTURE OF IRON AND STEEL. 
9214, F. F. E. Elmore, London. New or Improved 
Coating or cenieeer Westone Metal W: Com 
ares ° 
bined o-Chemical and Mechanical |B -. 
1s. 1d. 22 Figs.) July 15, 1886.—In the manufacture or coat- 
ng of sheets of metal by electro-d ition, the sheets are bur- 


nished on sides and from edge to edge in a continuous 
process with the electro-deposition, while the sheets are con- 


ducted through the electro-depositing tank. A travelling bur- 








nisher operates to change the crystalline character of the deposit, 
and to finish the surface of the electro-deposited metal. An 
endless band surface or a continuous drum surface lead 
receives the initial Lo ery until it is thick enough to be handled 
without injury. ( August 5, 1887). 


9815. J. Pinder and B. Woodcock, Cleckheaton, 
Yorks. Improvements in the Method of Hardening 
and Tempering Steel Wire. [8d. 12 Figs.) July 30, 
1886.—The chief novelty of this invention consists in passing the 
wire through a heating box filled with a fine powder, such as 
slaked lime, and a vessel of oil, in such a manner that the wire is 
protected from oxidation whilst at tempering heat. The wire 
emerges suitably hardened and tempered, and is as bright and 
ne _- scale or coloured film as it wentin. (Sealed August 9, 
1 


6087. E. D. Wassell, Pittsburgh, Pennsylvania, 
U.S.A. Method and Means for Reducing the Point 
in Carbon in Steel and F a Homogeneous 
Weld. (8d. 2 Figs.) April26, 1887.—The furnace consistsin 
ita lower part a of boiler iron, and rests upon a saddle b, which is 

ivotally secured toa baseplate c. The crown / of the furnace is 
ormed of firebrick, and the bottom m consists of a composition 
of pulverised iron ore two pees. and one fart pulverised firebrick. 
The whole furnace is ada) to be tilted sideways by means of 
rack and pinion gearing » The furnace may be heated by means 
of gas supplied throug the pipe D, or with solid fuel. Broken or 
phases nr slag is charged into the furnace and subjected to heat 
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until it liquefies, and a bath is formed of sufficient es eg to cover 
a number of piles or ingots. The furnace is then tilted to one side, 
which causes the molten slag to run over to the opposite side of 
the furnace and leave the elevated side of the bottom free from 
slag. Piles or ingots of the metal to be treated are then charged 
into the furnace through the doors B, and placed in position on 
the bottom m, where they are heated to a cherry red heat. The fur- 
nace is then tilted back until the slag has found its level and covered 
the metal. While the metal is immersed in the slag, metallic 
oxide from the iron ore bottom is absorbed by and combines with 

metal. In working the furnace the iron ore bottom is pro- 
oon by the slag which covers its surface. ( August 12, 


TREATMENT OF ORES. 


463. H. H. Lake. London. (W. White, Mount Vernon, 
New York, U.S.A.) Improvements rela’ to Amaiga- 
ma’ A omy for Separating etals from 
their Ores. (6d. 2 Figs.) January 11, 1887,—The amalgamatin; 
pan B has an inwardly bent upper edge C, and is rigidly moun 
on a vertical shaft A which can be rotated by means of bevel 
gearing E driven from a belt pulley G. The pan B rests in and is 
secured toacradleM. A disc H, having a top I to exclude foreign 
matter, is suspended above the pan B by pulleys 8 at the top of 
the columns X, and is counterbalan by weights T. P, P are 
Ls leading from the bottom of the disc H through its cover I, 
whereby any vacuum caused by the rapid revolution of the pan B 
is counteracted. The disc H is provided on its lower face with 


























sets of concentric Hdges Wie 2) arran to break joint with one 
another, The metal ng material is fed to the amalgamating 
B through the Her The pan B, charged with mercury, 
Te rotated with moderate rapidity, causing the contents to seek its 
riphery and form a wall beneath the inner turned upper edge 
, over which the surplus material passes outwards; but the 
mercury, by reason of its density, constantly tends to return to 
and remain at the bottom of the pan as the rotation diminishes 
or ceases. The riffs or ridges (Fig. 2) will compel the contents of 
the pan B in their travel towards the periphery to pass to and fro 
across the surface of the pan, in courses indicated by the arrows 
in the figure, necessitating uninterrupted agitation, and bringing 
the metallic portions and the mercury into constant contact. 
(Sealed May 13, 1887). 
4609. J. C. Newbery, Melbourne, and C. T. J. 
Vautin, St. Kilda, Victoria, Australia. Improve- 





ments in the Wet or Hydro-Metallurgical Method 
of Gold from Crushed or other Finely 
Divided A Material. (4d.) March 28, 1887.— 
The improvements consist in the employment of air pressure for 
the purpose of accelerating the action of the chlorine and other 

its used ; also in the use of an for the purpose of 
8 ig the auriferous solution through the filtering medium and 
out of the filter—preferably a vacuum pump—so as to givea 
jigging motion to the material under treatment, in order to 
— — a settling too tightly on the filtering medium. (Sealed 

yd, = 


MANUFACTURE OF GAS. 
° F. Claus, 


The gas is first freed from tar by ordinary methods, and is then 
ourified by being caused to pass in contact with ammoniacal 
iquor through scrubbers packed with pieces of porous substance, 
such as coke, or broken ganister brick. The coal 1s then 
further purified by being mixed with ammonia gas which is after- 
wards removed by washing with the spent liquor from the other 
scrubbers. (Sealed July 29, 1887). 


7585. C.F. Claus, London. yy in the 
Purification of Coal Gas. [8d. 2 Figs.) June 5, 1886.— 
The ammoniacal liquor employed in the purifying process de- 
scribed in the precedi tent specification iseulphursed accord- 
ing to this invention out previous distillation by contact with 
solid sulphur preparatory for use for removing bisulphide of 
carbon from the coal gas in a scrubber. (Sealed July 26, 1887). 


9550. O. Rose, London. Improvements in Appa- 
ratus for the Distillation of Coal Shale and other 
terials. (8d. 3 Figs.) July 23, 1886.—This invention re- 
lates to an improved construction of an externally fired retort 
through which the material to be treated is propelled by means of 
an Archimedian screw. Theimprovements a for their object 
to prevent the formation of a caked mass between the threads of 
the screw, and to render the apparatus, which is automatic in its 
action, gas and air-tight. The coal, shale, or other material is 
broken up on issuing from the hopper C by two toothed rollers K 
which regulate the rate of feed into the upper retort B. In order 
to obtain a maximum yield of tar and oil, sufficient heat is pro- 

in the furnace G to maintain a temperature of about 
900 deg. Fahr. in the lower retort A, and about 600 deg. Fahr. in 
the upper retort B. In this latter the material is slowly propelled 
along by the leading parts ot the propeller blades P, and at the 
same time is disturbed and broken up by the following parts of the 
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propeller blades. The volatile products given off at this lower 
temperature pass off by the ascension pipe H into suitable con- 
densers. The material so far treated then through the 
passages D into the retort A which is at a her temperature, 
and in which the material is propelled and broken up by the pro- 

lier blades P in a manner similar to the treatment in retort B. 

e volatile products at this higher temperature pass off by an 
ascension pipe H into suitable condensers. Thus the volatile pro- 





ducts given off at the varying temperatures are kept separate, 
thereby facilitating their subsequent treatment. e material 
then approaches the outlet end of the retort A, and is caught by 
the propeller blades on the screw thread R in the coned cover 
8 and is forced in such quantity into the tracted thpiece 
Tas to fill the same so fully and closely as to make it practieally 
gas and air-tight. As the material is being so fo into the 


mouthpiece T, the cover V will be forced from from its seat, and 
will thus allow the treated material to fall out of the mouthpiece 
T. (Sealed July 29, 1887). 


927. S. Levy, London. (G. H. Kohn, Denver, Colorado, 
U.S.A.) Improvements Connected with the Manufac- 
ture ef Water Gas and other Gases for Lighting, 
Heating, and Manufacturing es, and in A 
= therefor, (8d. 6 Figs.) January 20, 1887.—The 
‘urnace is constructed in three main a cential generating 
chamber X, a superheating chamber R, and a “fixing chamber” 
Y. A fire is lighted on the grate P of the chamber X, and 
brought to incandescence by an air blast. All openings being now 
desek, the gas pe from the generator X through Passage Eis 
met in chambers R and Y by asecond blast of air introduced through 
nozzles S and S!. The intensely heated products of this combus- 
tion yield up most of their heat to the firebrick with which these 





129 
chambers are filled, and pass out in a comparatively cool con- 


J, J'. A jet of steam is now introduced 
into the chamber R, where it becomes 
in its passage through the firebrick. 


dition at the ne 
through the pipe 2 
intensely superheated 
In this condition it enters the chamber X through passage 
@, and passing up through the incandescent fuel on the grate P, 
is decomposed with the formation of carbonous oxide and free 
hydrogen, which mixture now issues from the top of the fuel in 
the generator, and constitutes the water gas. The water gas thus 
formed i3 met by a spray of hydro-carbon oil or oil vapour, intro- 
duced at K, and the mixture into the chamber Y, where 
it becomes a fixed gas, which is drawn off through the pipe L to 
the purifying apparatus and gas-holder. (Se July 8, 1887). 
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3267. C. W. Watts, London. Improvements in the 
¢ of tus theref 


Gas and Appara' ‘or. 

igs.) March 8, 1887.—This invention has reference to 

the p Patents Nos, 7580 and 7585, and relates to an im- 

proved a tus for sulphurising ammoniacal liquor without 

previous distillation by causing the liquor to flow on its way toa 

scrubber or washer in which bisulphide of carbon is to be removed, 

through vessels charged with solid sulphur and provided with 

means for regulating the amount of sulphur taken up by the 

sulphide of i tained in the liquor. (Sealed August 2, 
188). 

Harw' 


eon Sittepacen Pennsylvania, U.S.A. An Im 
? - -} 
proved A’ tus for Generating Gas. (6d. 1 Fig.) 
March 29, 1887.—This invention relates to an improved revolving 
retort for generating gas by mixing hot air, oil, and superheated 
steam. e furnace, of suitable construction, is provided with 
the usual fireplace B and the boiler C. A retort D is situated in 
the fireplace above the grate E, and is attached at its ends to the 
hollow shafts F, F!, which have their bearings in the side walls of 
the furnace, The hollow shaft F is provided on the outside of 
the furnace with the pulley G, by means of which the retort is 
rotated, A stationary pire H passes through the shafts F, F!, and 
through in the retort D, and is provided within the retort with 
curved branch-pipes I and intermediate deflecting and retarding 
plates or discs J. Apertures H! are formed in the sides of the 
pipe H near one end of the retort D, and a partition is placed in 





, Scottdale, and M. D. van 


the Pipe H near the apertures H!, To one end of the stationary 
pipe H is secured a head L, into the upper end of which leads the 
pipe M coiled in the walls of the furnace, passing through the air 
space in the furnace, and connecting with the dome of the boiler 
C, so that steam from the boiler passing through the pipe M is 
superheated when it reaches the head L. A pump O forces a 
continuous stream of oil through a pipe N into the head L. 
A fan Q forces a constant stream of air which has been heated 
on its passage through the pipe P coiled round the fireplace, into 
the head L. The superheated steam, the hot air, and the oil pass 
at the same time into the head L, and are forced into the pipe H 
which discharges into the revolving and heated retort D. The 
steam, air, and oil are thoroughly mixed in the revolving retort 
D, and the gas generated passes through the ger H! into the 
pipe H, and out of the same at its outer end. (Sealed July 12, 
1887). 


4784. H. B. Sheridan and E. Rawlings, London. 
Improvements in ————— for the Manufacture of 
Gas, [lid. 7 Figs.) arch 30, 1887.—This invention relates to 
apparatus for the manufacture of gas by the vaporisation of 
gasoline or other volatile hydro-carbon, for the pu’ of lighting 
private houses and other buildings where gas is not supplied from 
a common source. The chief object of this invention is to pro- 
vide apparatus which will operate automatically to produce gas 
more or less rapidly according to the rate at which it is consumed. 
The vaporising chamber or retort b is of cylindrical form, and is 
heated by means of burners d with gas made in the Me pores 
itself ; e is a piston sliding in the retort b, and provided with a 
vaive e', and / is a closed chamber formed below the bedplate of 
the apparatus. An air pump ec of ordinary construction has its 


piston-rod o3 extending through both ends of the cylinder, and 
connected at its lower end with one end of a rocking lever i. 
The other end of this lever carries the rod e? of the piston 
e. The up end of the rod c3 is connected by a link to 
an arm &' fixed upon a shaft 1, upon which are mounted a 
stationary segment m and a rotary segment n. The parts 
being in the position illustrated, if the arm k! be depressed 
slightly, the shaft 7, and with it the segment m, will be turned 
sufficiently to disengage the hook m!' from the hook n%, Im- 
mediately this is done the spring p®, by its reaction, will draw 
down the seg tn, whereby the n' operates to raise, by 
means of the chain Rg the piston-rod }' of a gasoline pump (not 
shown). Gasoline is thereby injected into a groove in the cover b° of 
the retort ), where in consequence of the heat it is immediately 








vay 6 
ae e downwards until the vapour above the piston 
hrough holes b! into the chamber f. At the same time the piston 
of the air pump is lifted, and air is forced into the chamber /, 
where it forms with the line a combustible mixture which 
flows to the point where it is to be utilised. _The lever for open- 
ing and closing the valve wu! which controls the ay of gas to 
the retort burners d is connected by means of rods and levers v', 
t, with the cover 5 of the retort 6. When less gas is required, 
the cover 05 is less rapidly cooled by the gasoline and expands. 
This expansive movement is transmitted by the rods and levers in 
@ manner so as to move the lever to close the valve to a corre- 
sponding degree. This valve w! should be so adjusted that when 
no heat except that for ining the ap tus in its operative 
condition is ae ee the flame of most of the burners is extin- 
guished. (Sealed July 8, 1887). 


MANUFACTURE OF AMMONIA. 


H. W. Deacon and F. Hurter, Widnes, Lan- 
caster. Improvements in Ap tus for Producing 
Ammonia from Sulphate of monia. (8d. 2 Figs.) 
July 15, 1886.—This invention relates to the construction and 
arrangement of a steam chamber for use in the process d bed 
in the patent specification No. 2118 of 1884, consisting essentially 
in heating to an elevated temperature in an atmosphere of steam 
a mixture of sulphate of ammonia and sulphate of soda, In the 
improved steam chamber the steam first escapes at the sides of 
the pot, to there act on the charge, and then escapes to act on the 
charge through perforations in the main body of the steam 
chamber or steam way. (Sealed August 2, 1887). 


10,419. G. Jarmay, Northwich, Cheshire. Im- 

ovements in Separating the Ammonium Chloride 

‘om Liquors Obtained in the Manufacture of Soda 
by the Ammonia-Soda Process. [6d.) August14, 1886.— 
According to this process the crystals of ammonium chloride are 
separated by refrigeration from the mother liquor in which sodium 
chloride has been previously dissolved. The residual liquor is 
then again warmed, more sodium is added, and the ammonium 
chloride is again separated by refrigeration. This operation is re- 
peated, and finally the mother liquor is used in the ammonia- 
soda process instead of brine, whereby the expense of distillation 
at present incurred, is saved, and the sodium chloride remaining 
in the mother liquor is utilised. (Accepted June 22, 1887). 


15,887. W. F. Nast, London. Improvements in the 
Treatment of Manure and other anic Matters 
and in the Production therefrom of onia and 
Residual Products free from Ammonia. [6d.]_ Decem- 
ber 4, 1886.—The manure mixed with lime is treated with chloride 
of sodium in a close vessel at a high temperature ; the volatile 
products being passed through an acid solution, whereby a salt of 
ammonia is formed, and a residual product is left substantially 
free from ammonia. (Sealed August 16, 1887). 


MISCELLANEOUS. 


8442. F. Greening, Uxbridge, Middlesex. A New 
or Improved Manufactur a Process of Produc- 
tion of Material that can be Used as or in the Mak- 
ing of Substitutes for India-Rubber, Varnish, Ivory, 

bone, and other Substances, ([éd.] June 26, 
1886.—The product obtained by the action of a mixture of sul- 
phuric acid and nitrate of potash on fibrous substance, is mixed 
with a solvent obtained by distilling methylated alcohol with 
rosin, gum, and castor oil. (Accepted June 29, 1887). 


9158, P. Higgs, London. An Improved Process 
and Ap tus for Obtaining Spelter and Caustic 
Soda, oride of Lime, C de of Calcium, or 
other Products. (8d. 3 Figs) July 14, 1886.—This inven- 
tion relates to an improved process cf electro-metallurgy of zinc 
for obtaining zinc or spelter and various other valuable products 
from zinc ores ay, * calamine” or any other zinc ore not 
requiring preliminary ‘ roasting”). A concrete vessel A is 
divided into two compartments by a diaphragm «of suit- 
able porous material, such as asbestos. In the smaller compart- 
ment are hung a series of metallic plates b arranged at right angles 
to the porous diaphragm a, An upper inlet pipe / serves to in- 
troduce water, and the sodic hydrate or other resulting soluti 





The expansion due to this vaporisation forces the 


10,164, H. J. Haddan, London. (4. Z. Champy, A. N. 
~! Preontey) tt t in 


Champy, and L. P. 

the o choke to Prepare it 

Distilling in the Manufacture of Glucose 
Industries. (6d.] August 9, 1886.—The juice 

contained in or extracted from the Jerusalem artichoke is clarified, 

purited, bleached, and saccharified by mibionting the artichoke or 

its juice to the action of sulphurous acid, or a mixture of the latter 


with carbonic acid or with nitrogen. ( August 12, 1887). 


10,281. A. Knoll, Ludwigshafen a/R., Germany. 
Process for the Production of the Ethers of Morphin- 
carbonic Acid. [4d.] August 11, 1886.—The improved pro- 
cess consists in causing an ether of chloro-carbonic acid to act 
upon morphin, or on a morphin-alkali, or on the morphin com- 
pound of an earthy alkali. (Sealed July 29, 1887). 


10,491. J. Barrow, Manchester, Improvements in 
the Manufacture of (6d.] August 16, 1886.—This 
invention relates to the manufacture of soda or potash, or their 
carbonates, bicarbonates, or hydrates, in such a manner as to 
obviate the loss of chlorine usually resulting in the ammonia-soda 
process, and also the loss of sulphur and the production of vat 
waste resulting in the Leblanc process. According to this inven- 
tion chloride of sodium is converted into —— of soda, with 
the production of hydrochloric acid. The jum sulphate thus 
obtained is decomposed by barium sulphide, producing barium 
sulphate and sodium sulphide, which latter product is converted 
into carbonate or bicarbonate of soda by means of carbonic acid 
gas with the production of sulphuretted hydrogen. This sul- 
phuretted hydrogen is converted into sulphuric acid for re-use in 
the first operation, and the barium sulphate obtained in the 
second operation is reduced by means of carbonaceous matter to 
wan sulphide for re-use in that operation. (Sealed June 25, 


PSE. A. Mitscherlich, Friburg, Ge 
of Preparing Fibres Capabie of being Spun from 
Wood. (6d.] August 17, 1886.—Boards are steamed and boiled 
in a solution of bisulphite of lime. The wood is then partially 
dried and through longitudinally ribbed rollers whereby 
the fibres are se ted from each other. The mass of fibres is 
then treated with devices provided with teeth moving in a direc- 
tion parallel with the fibre and acting similarly to the appliances 
used for combing flax. (Sealed August 19, 1887). 


10,828. W.R. Lake, London, (C. Orlay, Milan, Italy.) 
Improvements rela to Means for Rendering 
Textile Fabrics and other Substances Impermeable 
or for Protecting them from Injury by Moisture. 
(6d.] August 24, 1886.—The fabrics are successively treated in 
baths of alumina, soap, and alum, and after drying, are coated 
or impregnated with a composition of paraffin, wax, and vaseline, 
with or without metallic a. This composition also prevents 
ropes from rotting. (Sealed July 22, 1887). 


10,833. H.H. Lake. London. (La Société Anonyme du 
Compresseur Jourdan, Paris.) Improvements in Appa- 
ratus for g Oil from Oleaginous|Substances 
and for similar Purposes. {lld. 11 Figs.) August 24, 
1886.—The improved compressing apparatus has two combined 
press bodies or receptacles of the same dimensions, capable of 
turning around a fixed axis, and two hydraulic cylinders of un- 
equal power, so that when one of the receptacles is between the 
hydraulic ope ame | cylinder and the upper crosshead, the other 
receptacle is above the smaller hydraulic cylinder for removing 
the cakes. The internal sides of the receptacles are provided 
with vertical or oblique grooves, against which are placed filtering 
plates formed of suitable fabric compressed between perforated 
metallic plates, with the object of dispensing with the oil sacks or 
bags heretofore employed to contain the material from which 
liquid is to be extracted. (Accepted June 25, 1887). 


appetaras for Ootaiung Piaed carson trom dost 
‘or nm from 

abd other similar Carbonaceous Products of Com- 

bustion. (8d. 3 Figs.) September 14, 1886.—The soot to be 


. Method 


purified is held in suspension in a mixing eee e provided with 


internal blades and mounted to revolve in a . The mixture 
of soot and water in the cylinder A is agitated until the mixture 
= semi-liquid, The contents of the cylinder are then emptied on 





is drawn off through the lower outlet tap /'. The larger or anode 
compartment is lined with graphitic slabs, and is provided with a 
false bottom composed of carbon blocksh, triangular in cross-section, 
resting on bars of paraffined wood i. In working, the interstices of the 
false carbon bottom / are rammed with sand, The compartment is 
then filled up with broken ore mixed with common salt and broken 


coke. The coke insures the proper conductivity of the ore for the 
purpose of electrolysis ; and there should be an excess of common 
salt above the quantity necessary to evolve sufficient chlorine to 
combine with the zine of the ore. The bath being heated to about 
120 deg. Fahr., a current of electricity is through. The 
chlorine gas evolved by the electrolysis is drawn away to the 
chlorinating chamber B by the on resulting from the heat 
produced by the chemical action in that chamber. The chlorine 
enters ataslight distance above the bottom of a tall chamber or 
tower B lined with sheetlead. Powdered lime introduced through 
a hopper at the top ofthe chamber, falls on toa fine sieve O, to 
which vibratory motion is imparted to sift the lime. The sifted 
lime falls in a finely divided state through the ascending currrent 

gas, great heat being generated by the combination. When the 
lime arrives at the base of the chamber, it is thoroughly chloridised, 
and appears as bleaching oo of high purity rich in chlorine. 
It falls on to the sloping r of the chamber, whence it is drawn 
off through a shute in suitable receptacles, in which it is, if 
desired, heated to produce pure chloride of calcium. (Accepted 
July 13, 1887). 


9738. A. Brin, Paris. > gt ee in Treating 
Milk for it. [ 1 Fig.) July 28, 1886.—The 
improvement consists in impregnating the milk with pure oxygen 
by peer the milk in a closed vessel and injecting the oxygen gas 
under pressure into the milk. (Sealed July 29, 1887. 


the i b, which retains the large particles, and pass thence 
down through a pipe C into a tank D containing about 4 ft. in 
depth of water. The outlet of the pipe C is situated in the centre 
near the bottom of the tank, and is provided with a strainer E 
having directly above it an impact plate or surface F, against 


which the mixture of water and soot is projected. The jets of 
semi-fluid ma‘ on issuing from the strainer E become diluted 
by the surrounding water, and by impact against the surface F 

e upward motion of the jets is etested, whereby # angen eer is 
effected, the pure carbon rising to and floating on the surface of 
the water, whilst the impurities settle on the bottom of the tank. 
To prevent the pure carbon from being carried off by the over- 
flow from the'tank D while fresh quantities of the substances to 
be purified are being admitted from below, a dip curtain @ is 
placed in front cf the overflow outlet H. By this means the auto- 
matic purifying action may be continued without intermission. 
The p' carbon as it floats on the surface of the water is re- 
moved by suitable scoops or collectors. (Accepted July 16, 1887). 
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LITERATURE, 


The Metallurgy of Silver, Gold, and Mercury in the United 
States. By Tuomas Ecieston, LL.D. In Two 
Vols. Vol.I., Silver. London: ENGINEERING. New 
York: Wiley and Sons. 

[First Notice. ] 

‘¢ Tu voice of one crying in the wilderness.” In 

these days the prophet of any gospel does not gird 

himself with camel’s hair and go forth into the 
desert crying out his views, but he sits down and 
writes a book. In Professor Egleston’s volume on the 

‘‘ Metallurgy of Gold, Silver, and Mercury,” there is 

apparent the same zeal and love for his cause as 

that displayed by the prophets of old ; he does not, 
however, call miners a generation of vipers, but he 
hesitates not to tell them plainly what he finds them 
to be, namely, a generation of ignoramuses. In 
simple language he preaches a sermon in ores, 
taking for his text the reason why, and on this 
basis has produced on mining, a work of great value. 

Perhaps the learned author will not consider it a 
compliment to have his work compared to a novel, 
but the miner may approach it as such, for it will 
prove as interesting as the latest ‘‘ yellow back,” 
being written in a style quite unlike the usually dry 
and tedious scientific manner. 

In the preface he states as his opinion—and from 
his intimate knowledge of the subject it must be 
one of great value—‘‘ there will undoubtedly be as 
great progress made in the next ten or twenty years 
as there has been in the last two decades.” This is 
glorious news, and it is to be hoped such a state of 
things will come to pass. Assuredly, it would come 
sooner if those interested only bestirred themselves ; 
if they would read this book, which follows carefully 
and practically numerous cases of failure wherein 
the reasons for such failures have subsequently 
been traced, and study the records of successes, 
every step showing that in cases of any difficulty 
failure was only overcome by seeing the cause of loss, 
and never ceasing in efforts to remedyit until a means 
was discovered to do so. It also shows how in the 
majority of cases successful mining results more from 
the generosity of nature than the care bestowed 
by man on his work, and were his prodigality only 
checked, to what much greater extent the indi- 
vidual, state, and world would be the gainer. 

Let it be remembered that this book emanates 
from America, a land where mining is becoming a 
science, and where the purely “ practical man” 
is relegated to his proper sphere, that of doing ‘‘ the 
hard graft,” while he who combines knowledge 
and experience, takes the lead and superintends 
and directs the labours of the unlearned ; it will be 
valuable to the American, who wants to know the 
working of new processes, but to the Australian 
miner it should prove invaluable. 

The comforting fallacy is exposed of hiding behind 
a name that whichis not understood. ‘‘ The use of 
the word ‘rebellious’ has been the cause of the loss 
of many millions of dollars. It is one of those words 
behind which men are willing to attempt to conceal 
great ignorance, and in the face of which they have 
been content to use the metallurgical non possumus. 
If, instead of using this word, it had long ago been 
said that the ores now known as rebellious are 
those which we do not know how to treat, men 
would not have ascribed an active principle to the 
ore, a8 though it was resisting them, but might 
have constantly worked at the problem of treating 
it unti] some successful method had been found,” 

Itis just the same in Australia, only there they 
sustitute the word ‘‘ refractory.” How forcibly to 
one’s mind is brought Artemus Ward’s reflection by 
which he points out “ what a lot of human nature 
there is in men after all.” There is the same old 
tale of the early gold discoveries in California, it 
has been stereotyped in Australia, New Zealand, 
and many other places ; no doubt it will be again 
enacted elsewhere, even to the lordly way in which 
the successful miner hands over his to -the 
storekeeper to ‘‘take a pinch.” Where gold is now 
worked miners have given this up, and why ? 
Because they have at least learned the value of the 
material they have saved and are possessed of ; 
they have yet, in most cases, to learn the value of 
what they lose. It is to be hoped that Australians 
will profit by the experience of Americans contained 
in this volume, and save blundering along until even 
the present knowledge standard of the United States 
is reached. 

From a colonial point of view the chapter on 
hydraulic mining will open up new views, and fire 
many a man with enthusiasm. The prevalent idea 











that water is too scarce will explode somewhat when 
they read of mining companies carrying water 80, 
123, 157, or even 163 miles in flumes and ditches ; 
and when they learn how gravel is worked profitably 
which contained gold only to the value of three half- 
pence to the cubic yard. This reads somewhat like 
a fairy tale, but hard facts are given, and the results 
of profit in dollars and cents go to prove the author’s 
statements. 

In Australia what immense possibilities are con- 
tained in the bed of the Burdekin which drains the 
vast watershed on which the rich goldfields of Char- 
ters Towers and Ravenswood are situated, or the 
Gilbert or Flinders draining the larger and richer 
watersheds of the Etheridge or Croydon goldfields. 
By-and-by, no doubt, these matters will receive 
attention. 

American experiences show ‘‘it was not long 
before some men found, or thought they had found, 
a@ more expeditious road to wealth in mining shares 
than in mining quartz, a practice which very soon 
brought discredit on all kinds of enterprises in the 
Western States and Territories’—human nature 
again. This is carried on every year, here in London; 
can nothing be done to check the rapacity of the 
company shark ? 

The crushing of ores has been traced by the author 
from the ore battered in the hollow of an old tree 
stump by a piece of rock tied on a long lever, to the 
present stamp battery and later to rolls, which are 
now being introduced in the gold-producing tracts 
of thecountry. This late improvement in crushing 
machinery is most important ; in America it pro- 
mises to supersede entirely the stamper battery, 
its great advantages being the evenness of the 
crushings and avoidance of hammering the small 
gold particles flat, in which they are easily carried 
off by water; it is lighter, more easily worked, 
more rapid, and cheaper both in working and ori- 
ginal cost. 

The large percentage of loss in treatment is fully 
dealt with, knowledge in place of ignorance is 
rapidly reducing this amount, but much has yet 
to be accounted for. It is quite amusing to read 
how when miners lost gold they consoled themselves 
by calling it either ‘‘ floaters” or ‘‘ rusty,” and with 
that let it go. No matter from what cause amalga- 
mation was prevented, it was all ‘‘ rusty;”’ it 
might ‘have been from dirty ‘water used in the 
battery, grease from the stamp, sulphur coating 
the gold, oxide of iron, sulphuretted hydrogen, 
sulp-hydrate of ammonia, or many other causes, all 
easily discernible to the chemist. Plattner’s pro- 
cess for roasting tailings and then extracting the 
gold by chlorine seemed to have solved the question 
of loss, but it was found that lime, magnesia, and 
other substances in the quartz or lead, zinc, silver, 
&c., contained in the gold would also be attacked 
by the chlorine and so prevent extraction; then again 
there were cases in which gold in a solubleform in 
the tanks might again be precipitated in the in- 
soluble material of the tailings and so lost ; conse- 
quently expensive plants have been abandoned 
and processes brought into great disrepute, all 
resulting from the want of a small amount of 
education. Again, concentrating machines were 
devised to combine in one apparatus a dozen objects, 
which to be done well required separate machines, 
and so miners blundered along continuing with a 
very heavy percentage of losses. In some cases these 
losses are simply colossal ; it is calculated that in 
hydraulic mining only 33 per cent. of the total 
amount is saved. 

It will surely surprise many people to know that 
Russia is one of the largest gold producers in the 
world. Tables will be found in the book under 
notice giving the respective outputs of gold and 
silver from the countries which produce them for 
the years 1877 to 1884 inclusive. As compared 
with the total output of the world they appear 
roughly in these proportions: United States, .361; 
Australia, .278; Russia, .245. Columbia comes 
next with .036, then follow the others as relatively 
low down in the scale as Columbia is behind the 
United States, Australia, or Russia; all other 
countries produce only .080. 

For silver the United States still heads the list ; 
Australia and Russia fall into a small minority. It 
was only in 1880 that Australia first began to show, 
but with her immense deposits, at present receiving 
comparatively small attention, she will before long 
assuredly become one of the large producers. The 
proportions are roughly: United States .442, Mexico 
.274, South America .137, Germany .082, and the 
rest of the world .065. 





From the foregoing figures it will be seen how 
largely the United States preponderates as a pro- 
ducer of gold and silver, hence it is to her progres- 
sive people we should look for information concern- 
ing improved methods of treatment and production. 

is volume purports to treat of silver ; it does 
so mainly, but in its earlier portions gold is dealt 
with pretty closely. Of course it is hard to deal 
with the production of one without the other, for 
many of the methods of treatment are similar and 
in many cases the mining is almost indivisible, yet 
it is to be regretted that the author was not able 
to concentrate more regularly his information con- 
cerning the different subjects under treatment. 
Again, in another edition it would be well when 
mentioning for the first time such terms as ‘‘ miner’s 
inch,” ‘‘ leaching,” and “‘ lixiviation,” &c., to give 
some short explanation ; this has been done, but 
far beyond where they are first mentioned. The 
chief value of this work will undoubtedly lie in the 
exhaustive manner in which all of the many silver 
extraction processes are described. Comparisons 
and particulars are to be found of the financial results 
of many notable mines. Particularsare given which 
will be useful to students, assayers, smelters, miners, 
City mining directors who never saw a mine, and to 
innumerable other persons. There is no kind of 
work in connection with mining, milling, or ex- 
traction that is not fully dealt with. Carefully com- 
piled tables show by experience what everything 
should cost, the particulars of cost of all kinds of 
machinery, wear and tear, carriage, erection, &c., 
in fact, to the man interested in silver and gold, it 
supplies a thorough encyclopedia. 

t is in the smelting of silver ores that the 
greatest difficulties arise. Apparently in the States 
the secrets of treatment are not kept so closely as 
in this country, since much of the information given 
a to come from intimate knowledge of the 
doings inside the ‘‘ Holy of Holies.” Perhaps the 
better way of illustrating this will be a description 
of how smelters in this country treat a stranger ; 
he is excluded most rigorously from obtaining any 
knowledge of the inside workings which are re- 
garded as sacred, and he virtually finds himself in 
the hands of a ring. 

A gentleman arrived in England with about 1500 
tons of tailings, some of which was retained in this 
country, and some sent to Germany, so as to test the 
‘best market.: Phe-first results for small lots sent 
were fairly satisfactory, being bought at about the 
rate of 10/. per ton, but when the bulk of the stuff 
arrived at its different destinations the assay value 
showed a marked decrease, the seller being told 
that the works could not give more than about 21. ; 
this necessitated his immediate presence on the 
spot, whereupon the assays were found to be more 
valuable, and the tailings eventually were bought 
for about 8/. In all subsequent transactions, not 
so marked, but somewhat similar experiences, were 
met: with. So much difficulty was encountered in 
arriving at a mutual basis for assay, that the seller 
remained virtually in the hands of the smelter. 
In this way; the buyer and seller each had 
a. portion of the assay sample; the seller sent 
his portion to a leading London firm of assayers, 
whose results gave a value, according to the buyer’s 
basis of payment, allowing for smelting charges, 
&c., of about 71. 10s., whilst the buyer, refusing to 
acknowledge any other assay than his own, would 
give only6l. If the seller did not like this he could 
take his ore away ; to do so would have cost more 
than the difference and would have left him without 
any guarantee of better treatment elsewhere. It 
is to the study of such a book as that under notice, 
that men should turn when they find themselves in 
this position, for here light is let in on these dark 
places.- In many cases where ore is found natural 
fluxes exist also in close proximity, but from the 
want of necessary knowledge failures have been 
innumerable, though capital has time after time 
been employed in such works. 

Dry crushing, most generally used in treating 
silver ores, is thoroughly described ; while writing 
of fine crushing it is pointed out that this has 
not been found by experience so efficacious, 
though the exact size depends on the special parti- 
culars of every case. ‘‘It has been found too in 
chlorurising roasting in mechanical furnaces previous 
to amalgamation great fineness of the ore is un- 
necessary, except in the rare case where the precious 
metal is very fine and is evenly distributed through 
the gangue.” Information is given of many kinds of 
automatic. feeders to stamper batteries, but whilst 
the author admits that a clever feeder is better than 
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any machine, he drily suggests that intelligence is 
not always to be depended upon. To the ball stamp, | 
a crusher not very common, attention is directed, | 
and its use recommended where a large output is | 
required. 
After going very carefully through the various 
processes of roasting and chlorurising ores, the old 
processes of the patio and cazo are dealt with ; it is 
stated, ‘‘ the various amalgamation processes depend 
on bringing the ore into contact with the mercury. 
It is necessary that the ores so treated by amalga- 
mation should be very finely crushed.” These 
methods were invented in the sixteenth and seven- 
teenth centuries, and have not been much used 
except in Mexico and South America. Some inte- | 
resting illustrations give an amusing idea of the | 
Mexican arrastra and the old Chilian mill, which | 
though very crude are the progenitors of many of | 
the improved systems of crushing now in use, | 
Some tables in the form of a genealogical tree give | 
a very clear idea of the working of the ore through | 
all its forms of treatment, and pages of chemical | 
formule are given which will prove interesting to | 
the chemist, materially assisting in the theory of | 
extraction. 
In the collection of silver from crushings great | 
losses of mercury result, varying in amount from 
a weight equal to that of the silver to sometimes 
double ; in the more tedious Freiberg barrel process 
this loss is very greatly reduced. The losses in silver 
extracted from ores vary from 20 to 25 per cent., | 
but when containing antimonial or arsenical sul- | 
phides this percentage reaches quite 40 per cent. 
The book throughout contains detailed plans and | 
illustrations of the machines in connection with all | 
processes dealt with, whilst the tables are replete | 
with every information of original expenditure, | 
wear and tear, working expenses, labour, and other | Fic, 8. Casin soun Brings. (For Description, see opposite Page.) 
charges in connection with mining, | 


—— eee a most imposing structure. It is 468 ft. from; The cash-room is the most remarkable in the 

THE CITY OF WASHINGTON, DISTRICT | north to south, and 264 ft. from east to west, and | building, and is divided by a gallery; the walls 
OF COLUMBIA. | with its porticoes and steps, measures 582 ft.|have marble slabs of great beauty, and of the 

(From our New York CorRBSPONDEDT. ) ‘by 300 ft. The style of architecture is Grecian, | following variety: Lower story—stylobate—base 
(Concluded from page 245.) odelled after the Temple of Minerva. It| black Vermont; mouldings, Bardiglio, Italian ; 


| being m 
Tue Treasury Building, shown in Fig. 4, and | has thirty Tonic columns built of Virginia freestone, | stiles, dove, Vermont ; panels, Sienna, Italian ; 
dies, Tennessee. Above stylobate, pilasters and 


which stands at the end of Pennsylvania Avenue, is | but the structure itself is of granite. 
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panel beads, white-veined ; stiles, Sienna, Italian ; 
nels, Bardiglio, Italian; cornice, white-veined, 
talian. In the upper story, stylobate, same as 
lower. Above stylobate, as in lower story, except 
the panels, which are Sarrangolum marble from the 
Pyrenees. In this building the counting of the 
Government money is done, and it. is for the most 
part performed by lady clerks, whose accuracy and 
rapidity are something marvellous. It is reported 
also that the Government has a treasure in the 
shape of a blind expert who can dis- 
cern good from bad money by the 
sense of smell. If this is true, and 
the expert in question is the final 
court of appeal as to counterfeits, it 
makes a man tremble to think of the 
fate of this nation should this party 
take a cold in the head, and by this 
means work into the national vaults 
a glass dollar in the place of the 
standard coin. 

There is also a ‘‘ redemption. divi- : 
sion” in this building. This is not, |: 
as its name would imply, under the 
jurisdiction of the Young Men’s Chris- 
tian Association ; quite the contrary, 
the visitor who would encroach on its 
rights might be met by a spirit and lan- 
guage not all of a Christian character, 
provided he encountered the proper 
watchman. No! this is for the pur- 
pose of encouraging those old women 
and misers who endeavour to hoard 
Government money in second-hand 
stockings, or in old garments of any | 
description, and who find that ‘‘ moth 
and rust” have corrupted, or perchance 
that ‘‘ thieves” have broken through 
and stolen. In this view of the case, 
as an incentive to ‘‘lay up treasure 
in heaven,” the name is not inappro- 
priate, but the earthly function of the 
‘¢ redemption room” is to redeem, not 
men, but currency which is unfit for 
circulation, either by mutilation or by 
mould, All this is turned in, can- 
celled, and burned; new bills being 
issued for the old. The Bureau of 
Printing and Engraving used to be in 
this building, but outgrew its quarters 
and was removed to a structure of its 
own, which has already been described 
in ENGINEERING (see p. 112 ante). As 
has been stated, the Treasury Building 
is east of the White House. Now on 
thewest side standsthe buildingshown 
in Fig. 5 (p. 280), which is one of the 
most imposing buildings in this or in 
any other city. This contains the de- 
partments of State, War and Navy. 
And if, as has been currently reported 
and popularly believed, the United 
States has not an army nor a navy, a 
glance at this building will establish 
the belief, that ‘‘ it has got a mighty 
good place to put them.” The build- 
ing was designed by Mr. A. B. Mul- 
lett, supervising architect of the Trea- 
sury, and has probably been more 
severely criticised than any structure |Bege 
ever erected, unless we except the | 
Tower of Babel. Yet, nevertheless, | 
Mr. Mullett has given to this nation 
a structure which is most imposing, 
is simple yet grand, convenient yet |g 
comfortable, and is a perfect refuta- 
tion to any attack on his ability to | 
design. The dimensions are 567 ft. |e 
north to south, and 342 ft. east to |B 
west. The sub-basement and base- | 
ment are of Maine granite, and the 
superstructure of Virginia granite. It 
has 150 rooms and cost ahout 5,000,000 
dols. This building contains, among 
other things, the original drafts of all 
the laws of this country, as well as the 
originals of the Federal Constitution, 
documents, treaties, &c. The columns and pilasters 
of the building, as well as the casings and beams, 
are of iron ; while the doors are of Honduras maho- 
gany, the stairways are granite with elegant bronze 

usters, and the floors are of white Vermont and 
black Pennsylvania marble. 

Fig. 6 (p. 280), shows the Smithsonian Institution, 
which might almost be considered a monument to 
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the late Professor Jos. Henry, although a grateful 
people have erected to him, in addition, a bronze 
monument of the semi-heroic size. Professor Henry 
was one of the most modest of men, and yet will rank 
as one of the greatest scientists of his age. The 
electric telegraph was largely perfected by his 
efforts, and as secretary of the Smithsonian from 
1846 to 1878 he has achieved a world-wide reputa- 
tion. The Smithsonian grounds comprise 52} acres 
and were laid out by that distinguished landscape 


Fic. 7. THE WASHINGTON MONUMENT. 


gardener, A. J. Downing, who died while in pro- 
secution of his plans, and whose memory is per- 
petuated by an exquisite vase erected by the Ame- 
rican Pomological Society and located in the grounds 
which have been so ornamented and beautified by 
his designs. 

The building is of the Norman style of architecture, 
the semicircular arch being used throughout in 
door and window openings, and the windows 
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having elaborately traceried heads. The weather 
mouldi consist of corbel courses with projec- 
tions. Of the two towers shown in the centre of 
the picture, the right-hand one is 145 ft. in height. 
In all there are nine towers including the small 
ones. The extreme length of this building from 
east to west is 447 ft. 

It is built of red sandstone and considered fire- 
proof. . Strange as it may seem, the founder of this 
was born in your country and took a degree at 
Oxford in 1786. He was the son of 
Hugh, first Duke of Northumberland, 
and Elizabeth, heiress of Hungerfords 
of Audley. Having never married, 
and being devoted to scientific pur- 
suits, he left his money to his nephew, 
H. J. Hungerford, for life, and on his 
decease it was ‘‘to found at Washing- 
ton, under the name of the Smith- 
sonian Institution, an establishment 
for the increase and diffusion of 
knowledge among men.” The effect 
of Mr. James Smithson’s act was to 
leave 515,169 dols. for the diffusion 
of knowledge in the United States. 
What nobler monument could any 
man desire ? - This institution has also 
the care of the National Museum in 
which every product of this great land 
may. be seen, except, perhaps, the 
politician, a man of ‘‘ inflooence.” 

To obtain a copyright in the United 
States, two copies of a new book are 
sent to Washington, and one goes to 
the Library of Congress and one to 
the Smithsonian. All our exchanges 
with foreign nations are managed 
here, and it seems to fulfil its mission 
as designed by its founder, which is 
far more than can said of most 
bequests, since those left behind if 
they do not absolutely ignore the 
wishes of the deceased, certainly so 
interpret them as to almost nullify 
their manifest intention. Why are 
not men their own executors? This 
may sound a little like an Emerald 
bull, but in view of the lamentable 
misappropriation of funds and the 
almost interminable litigation so cur- 
rent, it is the writer’s idea, that if a 
wealthy person desirous of benefitting 
his fellows would only do some of 
this work during his life instead of 
leaving it to interested heirs, that he 
would have the satisfaction of seeing 
some of its good results instead, if he 
is so situated as to observe it after 
death, being obliged to ‘‘ gnash his 
1 teeth” and reflect on what a prize 
| idiot he was to leave this good work 
to men whom he thought loved him 
and respected his wishes, but who 
proved to only love his money and 
respect his bank account. Fig. 7 gives 
a good idea of the Washington monu- 
ment, which was proposed at the end 
of the last century, commenced in 
1848, but only completed a few years 
since. It is 500 ft. in height to the 
1 base of the conical top, and 55 ft. 6 in. 
} square at the base; the walls start 
i with a thickness of 15} ft., and are 
| faced with white marble, The interior 
| is provided with a staircase and an 
elevator. The celebrated Cabin John 
Bridge is shown in Fig. 8. Thisis one 
of the chief engineering works of the 
Washington Aqueduct, carried out by 
} General M. C. Meigs between the years 
1852 and 1859, to supply Georgetown 
and Washington with water from the 
Potomac, at a point 11 miles distant. 
The aqueduct consists chiefly of a 
masonry conduit 9 ft. inside diameter, 
and for the remainder of iron mains. 
The Cabin John Bridge is a stone arch of excep- 
tionally large span, no less than 220 ft. The arch 
is an arc of a circle with a rise of 57.2ft. The 
width at the face of the arch is 20 ft. 4 in. 

Much more might be said about Washington, a 
whole article could be manufactured on the methods 
of the Dead Letter Office, and volumes would not 
explain the patents which are the wonder of the world 
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and the terror of the patent examiners. The man 
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with the grand combined .hog-scratcher, _ fire 
escape, and crimping pin apparatus; the other 
crank with the. triple thermic perpetual motion 
machine ; or Dr. Mary Walker. All these might 
be dilated on, except the last. ‘All these and 
more are a portion ‘of Washington . and of its 
history. Myra Clark Gaines, with her little. bill, 
was also a familiar figure in the Congressional 
galleries for years. Poor woman! Her persistency 
was a of a better cause, but her faith was of 
the kind that ought to remove mountains, a!though 
it failed to move Congressmen, and by a sad irony 
of fate, she died just as a favourable decision was 
pronounced on her claim, which involved a por- 
tion of the best section of the city of New Orleans, 
the grants under which this claim was supported 
coming from some of the old French kings; and 
now her heirs have sprung up to an extent that bids 
fair to rival the celebrated Aneke Jan’s descendants, 
who were sufliciently numerous to hold a mass meet- 
ing and claim pretty much all New York City below 
Canal-street. Another character of Washington 
was the celebrated Beau Hickman, who would in- 
vite himself to visit an unwary stranger and remain 
till he was absolutely put out, when he would borrow 
25 cents of his host and look for new victims, his 
courtly manners impressing a stranger with the idea 
that if he was not a foreign prince or prime minister, 
he at least had all their supposed dignity; but 
enough has been written to show in general some 
of the landmarks and characteristics of this capital. 








THE BRITISH ASSOCIATION. 

As we announced in our last issue, the annual 
meeting of the British Association for the Advance- 
ment of Science commenced on Wednesday of last 
week at Manchester. In spite of the terribly un- 
ig weather a very large number of members 

ave flocked to the great centre of the cotton in- 
dustry, and the meetings of the various sections 
have been crowded to an unusual extent. On the 
first day 3568 members and associates had been en- 
rolled, and further numbers have since been added. 


THe PRESIDENT’s ADDRESS. 


In our last issue we made brief reference to the 
address delivered by Sir Henry Roscoe by which, 
as President, he inaugurated this year’s meeting of 
the British Association. The address was delivered 
at the Free Trade Hall, and a large audience, in- 
cluding many persons distinguished in the scientific 
world, were present. 

The President commenced by referring to the 
two former occasions when the Association had 
met in Manchester, and quoted from the presiden- 
tial address of Lord Francis Egerton, delivered in 
1842, in which the speaker paid a high tribute to 
the great chemist, John Dalton, who was then living 
in the neighbourhood. Sir Henry said that the same 
words might be used by himself in the present year, 
substituting only the name of Joule for Dalton. The 
President then went on to point out how the deter- 
mination of the mechanical equivalent of heat by 
Joule, about the year of the first Manchester meet- 
ing, placed beyond doubt the greatest and most far- 
reaching principle of modern times, namely, that of 
the conservation of energy; which, to use the 
words of Tyndall, is a generalisation of conspi- 
cuous grandeur fit to take rank with the principle 
of gravitation. 

Sir Henry next referred in general terms to the 
progress of science in Her Majesty’s reign, but said 
that he must content himself with dwelling on a 
few of the advances connected with the chemistry. 
In the year 1837, Priestly had, it was true, discovered 
oxygen, Lavoisier had placed the phenomena of 
combustion on their true basis, Davy had decom- 
posed the alkalis, Faraday had liquefied many of 
the gases, Dalton had enunciated the laws of 
chernical combination by weight, and Gay Lussac 
had pointed out the fact that a simple volumetric 
relation governs the combination of the gases. But 
we then possessed no knowledge of chemical dy- 
namics, we were then altogether unable to explain 
the meaning of the heat given off in the act of 
chemical combination. The atomic theory was in- 
deed accepted, but we were as ignorant of the mode 
of action of the atoms, and as incapable of explaining 
their mutual relationship, as were the ancient Greek 
philosophers. Fifty years ago, too, the connection 
existing between the laws of life, vegetableandanimal, 
and the phenomena of inorganic chemistry, was ill 
‘understood. The idea that the functions of livi 
beings are controlled by the sameforces, chemicalan 








physical, which regulates the changes occurring in 
the inanimate world, was then one held by only 
a very few of the foremost thinkers of the time. 
The speaker then went on to show how these points 
had been cleared up and the student in the present 
day was able to see clearly what had been veiled 
from past inquirers after truth. He referred to 
Dalton’s promulgation of the atomic theory, the 
keystone of which lies not so much in the idea of 
the existence and indivisible nature of the particles 
of matter, as in the assumption that the weights 
of these particles are different. It was this dis- 
covery of Dalton, together with the further one, 
that the elements combined in the proportions in- 
dicated by relative weights of atoms, or in multiples 
of these proportions, which changed chemistry 
from a qualitative to a quantitative science ; making 
the old invocation prophetic, ‘‘ Thou hast ordered 
all things in measure and number and weight.” 

The address next referred to Dalton’s methods 
of reasoning and manner of working out problems. 
He ‘‘ valued detailed facts mainly, if not solely, as 
stepping-stones to comprehensive generalisations,” 
an expression which is due to Henry. His well- 
known aversion to the system of chemical formule 
introduced by Berzelius, a system which has since 
become universal, is alluded to; ‘‘ Berzelius’s 
symbols are horrifying. A young student might as 
soon learn Hebrew as make himself acquainted 
with them.” Dalton’s favourite method was to 
represent his atoms and their combinations dia- 
grammatically as round discs or spheres made of 
wood ; a plan not without danger, as was evidenced 
by the answer made by a young student who said 
in answer to a question on the atomic theory, 
‘¢ Atoms are round balls of wood invented by Dr. 
Dalton.” 

Going on to the year 1865, Loschmidt, of Vienna, 
concluded that the diameter of an atom of oxygen 
or nitrogen was one ten-millionth of a centimetre. 
With the highest magnifying power we can dis- 
tinguish the forty-thousandth part of a centimetre. 
If we imagine a cubic box each of whose sides 
has this length, such a box when filled with air will 
contain 60 to 100 millions of atoms of oxygen and 
nitrogen. A few years later Sir William Thomson 
extended the methods of atomic measurement, and 
came to the conclusion that the distance between 
the centres of contiguous molecules is less than 
one five-millionth, and greater than the thousand- 
millionth of a centimetre ; or to put it in the lan- 
guage more suited to the ordinary mind, Thomson 
asks us to imagine a drop of water magnified up to 
the size of the earth, and then tells us that the 
coarseness of the graining of such a mass would be 
something between a heap of small shot and a heap 
of cricket balls. Or again, to take Clifford’s illustra- 
tion, the best microscopes magnify from 6000 to 
8000 times ; a microscope that would magnify as 
much again would show the molecular structure of 
water. Or again, to put it in still another form, if 
we imagine the minutest organism we can now see 
were provided with microscopes equally powerful, 
these beings would be able to see the atoms. 

Turning to the question of the indivisibility of 
the atom, the President reminded his audience that 
in the mind of the early Greek the action of the 
atom, as one substance taking various forms by un- 
limited combinations, was sufficient to account for 
all phenomena of the world. Dalton said to his 
friend Ransome, ‘‘ Thou knowest no man can split 
an atom ;” and again, ‘‘ we do not know that any 
of the bodies denominated elementary are absolutely 
indecomposable.” Boyle, treating of the origin of 
form and quality, says, ‘‘ There is one universal 
matter common to all bodies—an extended, di- 
visible, and impenetrable substance.” Graham also 
expresses a similar thought: ‘‘It is conceivable 
that the various kinds of matter now recognised as 
different elementary substances, may ess one 
and the same ultimate or atomic molecules existing 
in different conditions of movement. The essential 
unity of matter is a hypothesis in harmony with 
the equal action of gravity om all bodies.” 

The space of fifty years has completely changed 
the face of the inquiry. Not only has the number 
of distinct well-established elementary bodies in- 
creased from fifty-three in 1837 to seventy in 1887 
(not including twenty or more new elements recently 
said to have been discovered by Kriiss and Nilson 
in certain rare Scandinavian minerals), but the 
properties of these elements are now known to us 
with formerly undreamt-of precision. 

Sir Henry next referred to the sacrifices made 
by such men as Dumas, Stas, and Marignac, and the 





investigations of Prout in determining the laws 
which govern the atomic weights of the elements. 
What these laws may be is yet hidden behind a 
veil ; ‘‘ but whois there who doubts,” continued the 
President, ‘‘that when this Association celebrates 
its centenary this veil will have been lifted, and 
this occult but fundamental question of atomic 
hilosophy. shall have been brought into the clear 
ight of day?” © 

The address next dealt in greater detail with the 
same question, the results of labours of such in- 

uirers as Dobreiner, Dumas, Newlands, Lothar 

eyer, Mendelcjeff, and J. J. Thomson being 
quoted. 

Passing from the statics to. the dynamics of 
chemistry, Sir Henry found John Dalton taking 
the earliest steps by wing that the particles of a 
gas are constantly flying about in all directions ; 
that is that gases diffuse into one another. He 
showed that a light gas cannot rest upon a heavier, 
as oil on water, but interpenetration takes place. 
But it is to Joule that we owe the first accurate 
determination of the rate of that motion, it being in 
1843 at a meeting of the British Association at 
Cork that he enunciated his ever celebrated deter- 
mination of the mechanical equivalent of heat. 
Thus it is that to Joule we owe the foundation of 
chemical dynamics and the basis of thermal che- 
mistry. 

The work of Faraday and his successors in the 
region of electrical chemistry is alluded to, and the 
importance of the subject was insisted on by a 
quotation from Lord Rayleigh’s address at Mon- 
treal; that ‘‘It is from the further study of elec- 
trolysis that we may expect to gain improved views 
as to the nature of heinioal reactions.” The address 
then went on to deal with organic chemistry or 
the chemistry of the carbon compounds; there 
being, perhaps, no other branch of science in which 
the Daltonian theory plays a more conspicuous 
part. One of the most perplexing discoveries made 
rather morethan half a centuryago wasthat chemical 
compounds could exist which, whilst possessing an 
identical chemical composition, that is containing 
the same percentage quantity of their constituents, 
are essentially distinct chemical substances ex- 
hibiting different properties. Dalton first pointed 
this out, and suggested that the difference was to 
be ascribed to a different or multiple arrangement 
of the constituent atoms. Faraday soon after proved 
this to be correct, remarking that ‘‘now we are 
taught to look for bodies composed of the same 
elements in the same proportion, but differing in 
their qualities, they may probably multiply on us.” 
How true this prophecy was, the author continued, 
we may gather from the fact that we know of 
thousands of cases of this kind, and that we are not 
only able to explain their difference by virtue of 
the varying position of the molecule, but even to 
predict the number of distinct variations in which 
any given chemical compound can possibly exist. 
One chemical Golipbuiid, for example, a hydro- 
carbon containing 13 atoms of carbon with 28 atoms 
of hydrogen, can be shown to be capable of exist- 
“— no less than 802 distinct forms. | ° 

his power of successful prediction constitutes a 
high-water mark in science, for certainly it does 
appear to verge almost on the miraculous that 
chemists should now be able to ascertain with cer- 
tainty the relative position of atoms in a molecule 
so minute that millions upon millions, like the 
angels in the schoolman’s discussion, can stand on 
a needle’s point. Yet this process of orientation 
would have been wanting had we not been able to 
assume that the atom of each element possesses dis- 
tinct capabilities of combination ; some a single 
capability, others a double, others a triple, and 
others again a fourfold combining capacity. 

Organic chemistry has now become synthetic. 
In 1837 we were able to build up very few and very 
simple organic compounds from their elements, and 
many, indeed, looked on the task as impossible ; 
such compounds were generally believed to be the 
special product of so-called vital force, although 
Liebig and Wohler strongly combatted this view. 

The address next discussed at some length the 
views of Liebig on the functions of two kinds of 
food, stating that even now they are not uncom- 
monly held. The author referred to the reasearches 
of Mayer and the promulgation of the doctrine of 
the conservation of energy. He showed that the 
weight of muscle destroyed by ascending the 
Faulhorn or working the treadmill is insufficient to 
produce, on combustion, heat enough when trans- 
formed into mechanical exercise to do such work ; 
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indeed the actual energy developed is twice as 
great. We must come to the conclusion that it is 
the potential energy of the food which furnishes 
the actual energy of the body. 

The address, after dealing somewhat further with 
the researches and theories of Liebig, concluded 
with a reference to the advances made in technical 
education in late years. 

A vote of thanks to the President was moved by 
Sir William Thomson, and, it is needless to say, 
was carried with acclamation. 


MECHANICAL SCIENCE. 


The section devoted to Mechanical Science, G, 
was comfortably berthed in one of the rooms of the 
Girls’ High School, which is within a minute’s walk 
of Owens College, where the head-quarters of the 
Association were situated. In our last issue we 
gave a list of the presidents of the sections, and it 
will be remembered that Professor Osborne Rey- 
nolds, M.A., was at the head of Section G. 

The first business on assembling on Thursday, 
the 1st inst., was the delivery of the 


PRESIDENT’s ADDRESS. 


After some opening remarks the author went on 
to point out that as the mechanical age progresses, its 
relative activity is not to be gauged by the rela- 
tive number and importance of the epoch-marking 
mechanical departures, as compared with those 
which have distinguished past periods. In 1861 
(when the British Association last met in Man- 
chester) we had railways, ocean steamships, a com- 
plete system of machinery for cotton and textile 
fabrics, the steam hammer, Armstrong’s accumu- 
lator, and types of all machine tools. An attempt 
had also been made to lay an Atlantic cable, the 
Suez Canal was in course of construction, and the 
Bessemer process was in use, if not perfected. Steam 
ploughs, steam thrashing and reaping machines, 
and other agricultural machinery were also in use, 
whilst there were to be found monster ironclads 
and rifled ordnance. 

The new departures since that date are the tele- 
phone, the incandescent electric light, the dynamo, 
the secondary battery, the gas engine, and sewing 
machine, not to mention the bicycle. There are also 
the tinning industries, freezing machines, and roller 
mills, as well as the machine gun and the Whitehead 
torpedo. But whether or not this period be hence- 
forth remarkable for what may be called the origi- 
nation of new mechanical species, is a small matter 
compared with the fact that it has undoubtedly been 
remarkable for unprecedented achievements in the 
development of higher states of organisation in those 
mechanical species which were already in existence. 

There has never been atime in which mechanical 
revolutions have followed one another with such 
rapidity. In all the main departments of practical 
mechanics progress has been so rapid that ap- 
pliances have been superseded long before reaching 
the term of their natural existence; a fact the 
author illustrated by reference to steamships and 
the department of marine engineering. 

In railway engineering iron has given place to 
steel, whilst the block system and continuous brakes 
have become general. Railway carriages, although 
unchanged in the principles of design, have been. 
greatly improved. In the works and mills the 
change is not less complete, the use of steel again 
playing a most important part. 

Turning to the progress of last year, since the 
Association met at Birmingham, the second Tay 
Bridge and the Severn Tunnel have been opened 
for traffic. The Forth Bridge has now attained its 
full height, although in other respects far from 
complete. This year also will be remarkable for the 
commencement of the Manchester Ship Canal. The 
completion of the Tay Bridge and Severn Tunnel, 
the progress of the Forth Bridge and the com- 
mencement of the Manchester Ship Canal in one 
year, and in one country, are sufticient assurance 
that there is no lack of enterprise or falling off in 
heroic undertakings ; nor are these by any means 
the only signs of great mechanical activity, not- 
withstanding the continual complaints of commercial 
depression. 

., Speaking of the steam engine, the President said 
it was with anything but feelings of pure delight 
that we heard, a very few years’ago, that its days 
of supremacy were numbered, and that it would be 
soon only found in museums, resembling a stone 
implement in affording to our children a means 
whereby they would gauge the mechanical bar- 
barism of the age from which they emerged. If 





sentiment be allowed in relation to anything me- 
chanical, it must be, the author added, with a sense 
of relief that it is now perceived, so far from 
destroying, the competition of its rivals has re- 
sulted in that internal development of the steam 
engine, which had been long looked for and long 
almost despaired of. The step referred to was of 
course the addition of one or two more cylinders to 
the compound engine, in which the steam might be 
further expanded ; and no better instance could be 
adduced of the general contention shadowed forth 
by the author that steps of improvement, rather 
than inventions, must be looked for as the 
mechanical age matters. 

The second part of the address was devoted to a 
consideration of the recent growth of public in- 
terest in the question of scientific and technical 
education. The author referred to the work done 
through the instrumentality of South Kensington, 
and what ry be hoped from the City and Guilds 
Technical Schools. The Parliamentary Commission 
on Technical Education gave promise of an Act of 
Parliament providing for absolutely free technical 
instruction. In connection with this subject the 
author referred to the address of Rankine, when, 
in 1855, he occupied the presidential chair of 
Section G, in which address was pointed out the 
good work the section was then doing in making 
known that the application of the laws and prin- 
ciples of abstract mechanics to the purposes of 
practical mechanics, constitutes a science in itself ; 
a science the mastery of which is essential before 
a knowledge of mechanics and abstract science can 
be of use to the practical engineer or mechanic. For 
this science Rankine then claimed the name of 
Applied Mechanics. 

Professor Gordon, who held the chair of me- 
chanics in Glasgow University, was the first in this 
country to collect and embody in his lectures and 
text-book the scattered results of individual efforts 
to found the laws of practical mechanics on exact 
science. Since that time the appreciation of the 
science of applied mechanics has steadily increased. 
At first there was the difficulty arising from the 
novelty of the subject ; teachers not knowing what 
to teach, and scholars what they were about to 
learn. Gradually, however, the lectures or theo- 
retical courses have become clear and distinct ; and 
the advantages to be gained are clearly recognised. 
It is from engineers themselves that the chief 
interest, and the funds necessary for the work, have 
come. Since 1867 Owens College has received gifts 
and bequests from engineers of upwards of 150,000. ; 
and the example has been followed at Sheffield, 
Leeds, and Liverpool. 

‘Tt cannot be doubted,” the President continued, 
‘*that this movement has been brought about by 
the conviction of the necessity of an education 
which, in its subjects and methods of teaching, is 
more closely related than was the older system of 
the universities, to the actual work which the 
students may eventually be called upon to under- 
take. This is what engineering schools, during 


their struggle for existence, have endeavoured to | carts 


supply.” And in spite of the danger which seems to 
beset all schools as they grow older, to fall into the 
academic or pure— not because it is the most desir- 
able to be learnt, but because it is by far the easiest 
to teach—in spite of this danger, such in this case 
is the pressure from without, that it may be hoped 
the schools of engineering and applied science may 
be kept up to the mark, both in extending our 
knowledge of the laws and principles which more 
immediately underlie the results of practical expe- 
rience in art and in teaching the methods of most 
useful application ; and that, while encouraged to 
offer every inducement to the attainment of a sound 
knowledge of the principles, they will not be allowed 
to fall into the fatally easy errors of carrying the 
abstractions of this science outside all possible 
application, or blocking the way by the insistence 
on impossible preliminary attainments in mathe- 
matics and pure science.” 

These words from a professor of engineering 
should be printed in letters of gold and hung in 
every engineering class-room. 

The President next referred to the good that will 
accrue from the establishment of engineering labora- 
tories, the Whitworth laboratory at Owens College, 
now nearly complete, being an example on the spot ; 
and concluded his address by a brief mention of the 
series of systematic experiments to decide the 
broader questions of engineering which are now 
instituted or encouraged by the scientific and tech- 
nical institutions of the country. 





A vote of thanks for the address having been 
moved by Mr. W. H. Barlow, and seconded by Mr. 
Abernethy, was carried by acclamation. 

The first paper taken in the section was con- 
tributed by Mr. Jeremiah Head, and was on 


‘Tar Tron Minks or Brzpao.”’ 


Mr. Head has lately visited Bilbao, and his 
paper comprised a most interesting and fairly ex- 
haustive report of the celebrated iron mines, or, as 
the author more correctly described them, quarries 
of Spain, upon which our own ingot iron trade 
is so largely dependent. The author called atten- 
tion to the fact that only one-sixth of the iron ore 
produced in Great Britain is sufficiently pure to 
admit of its being used in the manufacture of steel 
by the ordinary process. Between two and three 
million tons of hematite ore are imported annually, 
and about a similar quantity is obtained from 
British mines. The bulk of the imported ore comes 
from Bilbao, this trade having grown enormously 
ae recent years, whilst many British mines are 
idle. 

The deposits of ore at Bilbao are generally at or 
near the top of hills. The origin of the deposits 
is aqueous and the ore obtained is of four kinds, 
specimens of each being placed on the table at the 
meeting. These kinds are known as Rubio (hy- 
drated ferric oxide), Campanil (the same, but less 
fully hydrated), Vena (the same as last), and 
Spathic (ferrous carbonate). The first generally 
preponderates. Mr. Head discussed at some length 
the yuestion of how the deposits may have been 
formed and the value of the Bilbao ores for smelt- 
ing purposes was considered in comparison with 
those of Cumberland and the Forest of Dean. 
Rubio and Campanil differ from each other mainly 
in that the impurities in the former are of a 
silicious, and in the latter of a calcareous nature. 
Vena ore is very similar in character to Cumber- 
land red hematites. The best Forest of Dean ore 
appears to be equal or superior to that of Bilbao, 
but it is unfortunately scarce and expensive to 
work. Spathic ore, if calcined, is likely to be of 
great value in the future. 

The Spanish laws and customs do much to im- 
pede the progress of enterprise, but the marvellous 
development in recent years has been mainly due 
to foreign capital and enterprise. The mining pro- 
perties are worked rather as quarries than as mines. 
The hills containing mineral are gradually cut away 
in levels or steps. Tunnels are sometimes driven 
in at the level of the floor of the deposits, as far as 
the working face, then a shaft down to it, and side 
entrances. The ore is poured down the shaft and 
loaded up into wagons in the tunnel. In quarrying, 
holes are driven into the working faces with a 
succession of jumpers to a depth of 30 ft. A small 
charge is exploded at the end to form a chamber, 
into which a large charge is introduced and fired. 
Two or three thousand tons are often brought 
down in a single blast. The good mineral is loaded 
into incline wagons, aérial tramway tubs, or bullock 


One of the most interesting parts of Mr. Head’s 
paper was that which related to the labour aspect 
of the question. The quarry work, we are told, is 
usually let to a Spanish contractor, who employs 
his own labour, and does the work from Is. to 2s. 
per ton. The wages paid vary from 2s. 6d. to 3s. 4d. 

r day for drillers, 1s. 6d. to 2s. 6d. a day for 
abourers and loaders, and Is. to 1s. 6d. for women 
and boys. The working hours are much longer 
than in England, and in summer reach 72 hours per 
week, excluding meal times and rests. 

The following Table makes comparison between 
the hours and earnings of the Bilbao and Cleveland 
miners in the summer of 1886: 
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To win a ton of ore in Cleveland costs more than 
twice as much for labour asa ton of ore at Bilbao. 
But to obtain a ton of metallic iron in the condition 
of ore costs more than three and a half times as 
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being so bad. The operations had rightly been 
described by the author as quarrying rather than 
mining—in fact, the work was that of removing 
and shipping vast hills. The Basques were good 
workinen truly--perhaps the best miners in the 
world—but they required careful treatment in one 
respect, that they must be kept to themselves. The 
introduction of other workmen—Castilians, for in- 
stance—amongst them would put an end to all 
peace and order, or to the Castilians. The laws of 
the country seemed to be framed in order to hamper 
and check investment of capital. 

Mr. Pochin was well acquainted with the district. 
Fourteen years ago or so the ore seemed to be in- 
exhaustible, but since then it had been so worked 
that he thought the best days were over. He had 
been in the Somostro district lately and had seen 
many mines which must be exhausted within the 
next five years. But this might be influenced by 
using the carbonate of iron ore which is now thrown 
away. He believed that this spathous ore had been 
used in Germany lately with success, and if it 
proved that it could be successfully worked, then 
the producing life of the district would be infinitely 
prolonged, otherwise the natural stores were very 
far from being inexhaustible. 

Mr. Price Williams thought that the paper was 
far from reassuring to the ironmakers of this 
country, and he agreed with Mr. Pochin as to 
the not inexhaustible character of the Bilbao 
sources of supply. But he, the speaker, had 
lately been called on to report on the hematite 
mines of New Zealand, and, amongst other things, 
he found there, at Collingwood, a mountain 
of hematite 3 miles long, 1500 ft. high, and 
? of a mile wide. Would it not be better for 
English ironmakers to turn attention to one of 
our own dependencies rather than go to Bilbao 
where they put an import duty of 10d. per ton on 
coke? Mr. Marshall Stevens in commenting on 
the last speaker’s suggestion pointed out that the 
rate on ore from Bilbao was 5s. to 6s. per ton, 
whilst from New Zealand it would be 20s. to 30s. 
per ton. The speaker was of opinion that there 
were vast deposits of ore at Bilbao, to the west- 
ward, which had not been touched. In explanation 
Mr. Price Williams rose to say that we already got 
80 per cent. of our food supplies from foreign 
countries, and the rates he had actually quoted 
were ridiculously less than those mentioned by the 
last speaker. 

Dr. ©. Le Neve Foster asked what is the geolo- 
gical nature of the deposit? If it were a true lode 
some idea could easily be formed of its duration, 
but if it were not so it would probably soon die out. 

Mr. Daniel Adamson spoke at considerable length 
on the differences between Cumberland and Bilbao 
ore, the former being more pure. The great de- 
terioration of coke in handling was a point not to 
be lost to sight. The speaker also dwelt at some 
length on the question of railway gauge, 

Mr. Head, in replying to the discussion, said that 
he could not enter into the question of the duration 
of any one mine, but as insurance people base their 

calculations on an average of lives, so he estimated 
the longevity of the Bilbao mines on figures of 
mean duration. As to the carbonate of iron being 
used, the sulphides arose as a difficulty. The ore, 
however, loses 25 per cent, of sulphur by calcina- 
tion, and if that left it clean enough it would be 
useful, otherwise it was no good. 


PorTLAND CEMENT. 


The next paper was contributed by Mr. Frede- 
rick Ransome, and related to his ‘‘ Improvements 
in the Manufacture of Portland Cement.” As we 
propose to reprint this paper in extenso we will only 
give here some of the points that arose in the 
discussion which followed: presuming that our 
readers are aware that the main feature in Mr. 
Ransome’s process consists in burning the material 
in powder instead of in lumps. 

Sir James Douglass was the first speaker. He 
had seen Mr. Ransome’s process in operation, and 
had generally come to the conclusion that the ad- 
vantages achieved by it were as great in the manu- 
facture of Portland cement as those secured by 
the Bessemer process in the manufacture of iron. 
He had been over Mr. Ransome’s works and was 
much struck by what he there saw. 

Mr. Powell asked how the gases generated 
during the process were disposed of, and Mr. Red- 
man asked a question as to the analysis of the 
slurry. Mr. Walter Reid asked on what scale the 


had had some experience of the process on a small 
scale at Mitchel - Dean, 
total failure. 
no indication of the value of cement. 
of soluble silica in the analysis would indicate that 
the cement was over-burnt, and that had been his 
experience. 
water. Mr. Pillow wished to ask the last speaker how 
long ago he had gained his experience, and was the 
apparatus the same as that described by the author, 
especially in the regeneration of gases ? 
to this Mr. Reid said it was some years ago, and 
the regenerator worked well. 


seen a full-sized apparatus at work, and he was so 
much struck with it that he would advise any 
cement maker to take down the old style of plant 
and erect one or Mr. Ransome’s plan. 


proper raw material at Mitchel-Dean, good cement 
would have been turned out, and he was of opinion 
that Mr. Ransome’s process would supersede that 
now in use. 


complained of by those who lived in the neighbour- 
hood of cement works did not come from the 
materials of the cement, but from the fuel, and 
therefore much depended on the description of fuel 
used. He had been asked for an analysis of the 
slurry. It was well known, although he could not 
give it off-hand, but it might be taken in all cases 
as of the ordinary type. 
had attended the Mitchel-Dean trials was simply 
that they did not get the proper mixture for the 
slurry ; but he was glad to say that he had just re- 
ceived a letter from the manager of the works that 
they were just on the point of achieving success. 
There was all sorts of clay on the estate, and Mr. 
Ransome felt sure they would turn out cement 
there equal to any in the country when once they 
got the right mixture. 


dwelt on the growing importance of cement in 
doing away with costly ashlar masonry by means of 
concrete, 
cussion, which had proved, he thought, distinctly 
favourable. 


the Severn, and was contributed by Mr. T. A. 
Walker, who, however, was unable to be present, 
and the paper was read by Mr. B. Baker. 
paper, of which we print an abstract on page 290, 
the author gives an interesting account of this great 
undertaking, in which he took so prominent a 
part, from the beginning of the work up to its 
final opening for passenger traffic in December 
of last year. 


where it had been a 
He would point out that analysis is 
The amount 


The cement would then not stand 


In answer 


Sir James Douglass asked to explain that he had 


Mr. B. H. Thwaite said that if there had been 


In reply, Mr. Ransome stated that the foul gases 


The reason that failure 


Mr. Jeremiah Head, who occupied the chair, 
He congratulated the author on the dis- 


Tae SEVERN TUNNEL. 
The next paper was on the great tunnel under 


In this 


The reading of this interesting paper 
was listened to with attention by a large audience, 
who followed with interest the narration of the 
difficulties met with and the heroic manner in which 
they were combatted and finally overcome. 

The discussion was not of a prolonged or important 
nature. Mr. C. C. Walker commented on the desira- 
bility of all sluice valves being made with a right- 
handed screw. It will be remembered that when the 
diver Lambert so gallantly went into the flooded 
tunnel he failed to close the valve because it was ac- 
tuated by a left-handed screw. This Mr. Walker 
said would not have occurred were all valves made 
to turn one way for closing. 

Mr. Shoolbred spoke at some length on the diffi- 
culties encountered, but was very imperfectly heard. 
Another speaker asked if the water that has to be 
pumped, and which surrounds the tunnel, is now 
diminishing. The Chairman caused some amuse- 
ment by calling on Mr. Thomas Hawksley for some 
remarks. The veteran engineer said that he would 
be glad to speak on the subject, but as he was 
engineer to the Bristol Water Works, who in turn 
were in difficulties about the very spring which had 
caused the tunnel company so much trouble, he 
thought his remarks might not be considered im- 
partial. 

Mr. Baker, replying for the author, said that 
he had no personal*knowledge as to the quantity of 
water to be dealt with, but had heard from Mr. 
Hayter that it varied with the rainfall. What he 
thought was particularly instructive about this 
paper was that it showed that, while the Great 
Western Railway Company, when they attempted 
the job themselves, had taken eight years to feel 
their way under the river with a small heading, Mr. 


Walker had taken about half that time to drive a 


ordinary difficulties he had encountered. He con- 
gratulated Manchester on having secured the 
services of so able a contractor in carrying out their 
great undertaking of a ship canal to the sea. 

This concluded the day’s proceedings ; a paper by 
Mr. Biggart on ‘‘The Forth Bridge,” which was 
down on the programme, being deferred, as the 
diagrams to illustrate it had not arrived. 

On Friday five papers were read in Section G, the 
first three of these having a bearing on the question 
of the Manchester Ship Canal, those interested in 
this scheme mustering in force. Professor Osborne 
Reynolds, the President of the section, read the 
first paper, which was entitled 


“On THE REGIME OF ESTUARIES AND THE 
Possrprnity oF SMaLtt ScaLeE EXPERIMents.”’ 


The author had constructed a model of the 

estuary of the Mersey to a horizontal scale of 6 in. 

to the mile. This was supplied with water, and 

the action of the tidal wave was imitated by means 

of a shallow pan hinged to the seaward portion of 
the model. This pan was caused to rise and fall by 

clockwork at periods corresponding with the ebb 

and flow of tide according to the scale of the 
model, so as to get a corresponding flow of water 
in the ebb and flood. The sandbanks were 

composed of very fine sand, and the other condi- 

tions were imitated as closely as it was possible to 

go. Charts of the actual estuary from the Admi- 

ralty survey, and of the model estuary made on 
Professor Reynolds’ plan, were hung on the walls, 

and they showed that the smaller artificial produc- 
tion corresponded in a remarkable degree with the 
work of nature, a fact which proves nothing more 
than with what remarkable accuracy the author 
must have worked out his details. There was in 
fact, as Professor Reynolds pointed out, no more 
variation between his charts and those of the exist- 
ing estuary than might be observed between diffe- 
rent charts of the river mouth itself when plotted 
from data taken at an interval of some years. The 
author described the incident that first led him to 
think of making this model. He had been yacht- 
ing in the Wash, and wishing one day at high 
water, when at the head of the bay, to get down 
seawards, the master of the yacht had taken 
him, not down the central main channel, but 
down a smaller channel, running closer in shore, 
and separated from the main channel by a 
sandbank, the reason being that the tide turned 
here torun down one hour earlier than in the main 
channel ; a phenomenon, we may remark, by no 
means confined to the Wash. This led the author 
to conclude that the separating sandbank was 
formed by the eddy resulting from the opposing 
tidal streams, the tendency of all eddying motions 
of water to be to deposit matter in suspension in 
the central parts. This was illustrated by means 
of an experiment, water with sand being given a 
whirling motion by stirring round when the sand 
was deposited in the centre. The reason of this is 
plain. Water flowing in rapid streams will carry 
with it suspended’ matter that would sink in still 
water, or in water in less rapid motion according to 
the specific gravity of the matter. Naturally in the 
vortex there is less rapidity of motion, and it there- 
fore follows that the nearer the centre the more 
sand is deposited. The periodic time of the tides 
in the model was 80 seconds, and about 3000 tides 
had produced the effects which bore so remarkable 
a resemblance to nature. The Weaver and other 
streams of the upper estuary were imitated by 
streams of water. 

The discussion on this paper was not of a pro- 
longed description. Colonel Cunningham asked 
what description of sand was used, and whether 
different descriptions were used to imitate different 
actual deposits onthe banks. The answer was that 
the finest that could be procured was used, and it 
was all alike. Sir James Douglass asked if the 
velocity and amplitude of ebb and flow were varied 
to imitate spring and neap tides. Professor Mill 
asked if fresh and salt water had been tried, and if 
so was there any difference in the results? Mr. 
Deacon saw a difficulty in the matter of the steep- 
ness of banks. The vertical scale was 33 in. against 
Gin. of horizontal scale. There was a definite angle 
of repose for sand, and there would be trouble in 
getting it to lie if the vertical scale were increased 
so as to give undue steepness of slopes. 

In answer, Professor Reynolds said that to get 
variations for springs and neaps as suggested by 
Sir James Douglass would necessitate very compli- 








experiments referred to had been carried out. He 


full-sized tunnel, and this in spite of the extra- 


cated arrangements, and it was perhaps hardly 
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necessary as affecting the mean result. He had 
only used fresh water, and with regard to the steep- 
ness of the banks, there was only one place where 
they had to form a bank artificially, and that was 
where there occurred a rocky shelf, on the top of 
which was deposited a little sand. 


Tue Mersey Ports. 


The next paper was by Mr. W. Shelford, and was 
entitled ‘‘ Improvements of the Access to the 
Mersey Ports.” The author had had his attention 
specially directed to the condition of the Liverpool 
bar during the inquiries relating to the Manchester 
Ship Canal. Charts were hung on the wall showing 
that the geographical position of the estuary of the 
Mersey was such, landlocked as it was by the Welsh 
and Lancashire coasts, that there was but a slack 
tidal current along shore outside. The meeting of 
the branches of the Atlantic tidal wave which have 
passed round the north and south of Ireland, also 
tended to destroy tidal scour. The consequence 
was that the heavy detritus was deposited at the 
entrance, and there remained, although the finer 
suspended matters were carried out into deep water. 
In spite of these drawbacks, the author was of 
opinion that the bar could be removed. The tide 
in Liverpool Bay has a great vertical range amount- 
ing to 30 ft. at springs, and the vast natural tidal 
reservoir formed by the widening of the river 
inside, causes a strong local current into and out 
of the bay. This tidal flow, directed by natural 
sandbanks, maintains a channel at low water springs 
about 6000 ft. wide, and from 24 ft. to 48 ft. deep 
for over nine miles from New Brighton. Where the 
bar occurs, 94 to 11 miles from New Brighton, the 
effective width of the channel increases from 6000 ft. 
to 23,000 ft. The increase of 30 per cent. in the 
area at the bar the author attributes to the eddies 
and irregularities in the flow which attend so great 
an increase of width, and by the tendency of the 
flood to break through the south side of the horse- 
shoe ridge of the bar. The author considers that a 
channel formed through the bar by dredging would 
not be self-sustaining on account of this tendency 
of the flood to break through the sides, and so keep 
open subsidiary channels which would rob the main 
channel of the full scouring power of the ebb. Mr. 
Shelford would therefore advise that the width of 
the present low-water channel at the bar be re- 
stricted by extending the natural banks seaward. 
This could be done by depositing mounds of rough 
stone, protected where necessary by larger blocks 
toa height of 4 ft. above low water at spring tides. 

The discussion on this paper was opened by Mr. 
Abernethy, who said that it was remarkable, in 
view of the importance of the question, that Liver- 
pool bar yet existed. Other ports were not so lax. 
At Aberdeen a bar had existed having only 2 ft. 6 in. 
over it at low water springs. He himself had walked 
across. By deepening inside and embanking, the 
depth had been increased in ten years to 12 ft., 
and ultimately the bar had disappeared altogether. 
On the Tyne much the same course of improvement 
had been followed, and other rivers might be 
mentioned. The bar of the Danube had been re- 
moved by Sir Charles Hartley by means of training 
walls and dredging, whilst Captain Eads had success- 
fully carried out a colossal work of the same cha- 
racter at the Mississippi mouth. If proper steps 
were taken on the Mersey the Liverpool bar would 
cease to obstruct. The Manchester Ship Canal, the 
speaker continued, will soon be an accomplished 
fact, and it would be to the interest of all to deepen 
the bar, so that ships could get in at all times of 
the tide. 

Mr. Wheeler said that it was a very remark- 
able fact that many thousands of pounds were 
Spent in getting an extra knot in speed for our 
great Atlantic Jiners; but when every device had 
been exhausted to gain an hour in a voyage, hours 
had often to be wasted by these ships in waiting 
for water on the bar. If only a tithe of these vast 
sums spent in steamship development had been 
devoted to improving the entrance to the River 
Mersey, the speaker was convinced that a sub- 
stantial ‘gain would accrue. Outside the Port of 
Dublin they had had a bar, but by training walls 
and cross walls they had removed it; so that large 
ships could now enter without difficulty. The 
speaker considered that the formation of the bar 
was not due to detritus. The President had 
referred to the Wash, but there the alluvial deposit 
was at the head of the bay twenty miles from the 
bar. The bar was really formed by the incoming 
and outgoing currents meeting, and thus allowing 





sand to deposit. The bar in the Wash was not 
flat, but was composed of a number of ridges like 
waves, showing in fact that it was caused by the 
action of waves in rough weather. He agreed with 
the author that making the sandbanks continuous 
by blocking up the side outlets would strengthen 
the flow and deepen the bar far more effectually 
then any dredging operations. 

Mr. Shoolbred had taken many observations of 
the Mersey estuary, having walked over most of the 
sands at low water. He was much struck with the 
President’s model, but thought that differences 
might arise through it not being taken into account 
that the flood was an hour earlier in the Rock 
Channel. 

Mr. Lupton had often been down to the bottom 
of the Mersey estuary in a diving dress, and had had 
proof of the action of the tidal stream on sand. So 
long as the tide was running the water was thick 
with suspended matter in motion near the bottom, 
but at the intervals of slack water, the particles 
settled and the water became quite clear. 

Sir James Douglass wished to add his tribute of 
praise to the work done by the President, who he 
trusted would now go into the more complex and 
more practical question of tide action combined 
with wave action. He, Sir James, had had to deal 
with landlocked waters at times of equinoctial tides 
and the wave action had been vast, and unexpected 
in its results. At the mouth of the Dee he had 
seen an acre of sand fall 9ft. in one night from 
wave action. The shore, however, recovered itself 
again in time ; and this tended to prove that the 
President was right in taking average action in his 
model experiments. Referring to Mr. Shelford’s 
paper, what was therein stated about the unfor- 
tunate situation of Liverpool Bay for the removal 
of sand was quite true, but nature had provided 
a compensation in the large natural reservoir inside. 
But with all the resources of wealth that Liver- 
pool possessed, and the stimulus of a vast com- 
merce, the Mersey was left to block her own channel 
like a foul chimney with holes in its side. The 
only remedy was training walls combined with dredg- 
ing. The present state was not only a disgrace to 
engineers but to the whole country. 

Mr. Deacon said he had a great admiration for 
the President’s work, but would not advise drawing 
finite conclusions from the model experiments. Mr. 
Hunt asked if Mr. Shelford had taken into sufficient 
consideration the action of the waves, which he 
thought the chief factor to be considered. Mr. 
Adamson thought that the bar should be removed. 
Colonel Campbell said that if a pier were made as 
suggested from the south point of the river mouth 
it would much resemble the north pier at Aberdeen, 
which was looked on as so undesirable a feature 
that it was proposed to remove it. 

Mr. Leader Williams followed with a paper on the 


MANCHESTER Sure CANAL. 


We are dealing so fully with this subject else- 
where that we do not think it necessary to give 
even an abstract of Mr. Williams’s paper, which 
gave a brief but interesting account of the great 
work which the author has done so much to bring 
to a successful commencement. 

Not much more than twelve months ago there 
was a large gathering of engineers and others 
interested in maritime affairs in Liverpool in con- 
nection with the meeting of the Institution of 
Naval Architects. The inhabitants of the city on 
the estuary were then in high feather, for the Man- 
chester folks, having got their Bill, had failed to 
raise the money ; and the Manchester Ship Canal 
looked very like becoming no more than a half-for- 
gotten name. Manchester men visiting Liverpool 
were not apt to make an unnecessarily long stay, or to 
carry themselves very jauntily. Now all is changed. 
The Bills are passed, the money found, and the 
Liverpool folks are actually being called over the 
coals in Manchester for not keeping their bar in 
order. Mr. Leader Williams is to be congratulated. 
There is perhaps no happier time for a true engi- 
neer who is at the head of a big scheme than when he 
gets through the meshes of the Parliamentary net 
and monetary higgling to meet that straightforward 
though often formidable antagonist, Nature. 

In the discussion which followed, Professor Hele 
asked what would be the effect of cutting off the 
River Weaver. The author replied that this ques- 
tion took fifty days to answer in Parliament, so he 
could hardly hope to deal with it fully then. No 
doubt they would rob the estuary of some tidal 
water, but this would be compensated for by the 





sluices provided, and there would be the accumula- 
tion of the semi-tidal part of the canal. Another 
speaker had grave misgivings of the effect, from a 
sanitary point of view, of turning up all the foul 
water of the Irwell between the locks. On this 
point Mr. Leader Williams said that there was also 
much to say ; but put briefly, the local municipal 
authorities had grossly neglected their duties in the 
past. They had acted illegally, for there was an Act 
of Parliament against the pollution of the rivers. 
At any rate the company was not going to let them 
pour sewage into their docks, and he hoped the 
authorities would be wise in time and not drive the 
company into taking strong measures. Mr. Daniel 
Adamson spoke at considerable length on the 
relative merits of land and water carriage. Mr. 
Lupton pointed out that from the investor's point 
of view the scheme offered advantages. If a rail- 
way were made, and was very successful, other 
schemes were mooted in opposition ; but this could 
never be the case with the Manchester Ship Canal, 
as it took all the drainage of the district, and with- 
out water there could be no canal. 

The conclusion of this discussion brought to an 
end the great feature of the sitting. Mr. Cowper 
subsequently read a paper on some experiments he 
made with Mr. William Anderson on the me- 
chanical equivalent of heat, and Mr. Symons read 
a paper entitled ‘‘ What is Drought?” These and 
other proceedings we must leave for another issue. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 27. 

CoNSIDERABLE discussion has arisen over the state- 
ment by the vice-president of the American Iron and 
Steel Association that the heavy importations of iron 
and steel form a serious menace to our industrial pro- 
sperity. Large New York iron interests promptly 
come out denying the allegation. The total imports 
for the fiscal year ending June 30, 1887, were 10v,000 
tons more than for the two years 1885 and 1886. The 
iron importations for the past fiscal year were 
1,141,774 tons, while for both years 1885 and 1886, 
the total was 1,127,113 tons. Kailroad builders are 
anxious for cheap rails wherever they can be found. 
Large orders for crude material have been going abroad, 
and it was only a reduction in steel rails to 37 dols., 
38 dols. at mill, that prevented large rail contracts 
from going abroad. Heavy importations will probably 
continue. Consumptive requirements are heavy. Rail- 
road building and bridge building enterprises are being 
prosecuted rapidly, a rail mills and structural iron 
mills have large contracts in hand for winter delivery. 
The prices of angles, beams, and channels are likely to 
advance. The merchant steel mills all over the country 
are well crowded with orders, Plate mills have been 
securing a much larger amount of business this summer 
thanis usual. Prices 2} to 24 cents per pound. Mer- 
chant bar mills have been gathering up a large amount 
of business at 1.90 to 2 cents, or 38 dols. to 40 dols. per 
net ton. Pig iron has weakened of late and forge is 
selling at tide-water points at 17 dols. to 17.50 dols., 
and American No. | foundry at 21 dols. to 22 dols. The 
American iron market is strong in all departments 
except nails, and the producing capacity is almost 
double the consumption. Large contracts are being 
placed for locomotives and cars. 





Nortuern Pactric Raitroap.—Thecarryingof themain 
line by a switchback over the Cascades is said to be one of 
the moet interesting pieces of railroad engineering in the 
United States. The cost of the Cascade division of the 
Northern Pacific will reach 8,000,000 dols. The maximum 
grade on the switchback is 296ft. to the mile. Two 
decapod engines, weighing 125 tons each, are used on each 
train, one on each end of six cars. One of these is ample 
to draw the train, but two are used to prevent an accident 
by the uncoupling of the train or otherwise. It isestimated 
that from thirty-five to fifty freight cars can be handled 
each way over the switchback in twenty-four hours. At 
this rate, each car holding ten tons, from 350,000 to 500,000 
bushels of wheat can be sent to the Sound ports in twenty- 
four hours, 





Port ApELAIpE.—The channel has been widened and 
deepened for a distance of about 18,550 ft. ; the whole of 
the widening has now been completed, but about 10,000 ft. 
still remain to be —— another 2 ft. When this is 
accomplished there will be a channel at least 250 ft. wide, 
with a depth nowhere less, but in many places much more 
than 20 ft. at low water from the harbour to the Gulf. 
The deepening necessary to attain this object will occupy 
three dredgers without interruption until the close of 
October. he total quantity of silt raised at Port 
Adelaide in 1886 was 529,480 cubic yards, or about 33,700 
cubic yards less than in 1885. The cost of raising silt last 
year was 97d. per cubic yard, this amount including the 
cost of depositing the silt at some other place. The cor- 
responding cost in 1885 was 114d. per cubic yard. Itmay 
be added that 29 ocean steamers came into Port Adelaide 
last year, the largest being 3594 tons gross register and 
389 ft. in length. 





276 


ENGINEERING. 


(Sept. 9, 1887. 








FLOATING DOCK FOR CARDIFF. 

On the 18th of July, 1884, we illustrated and de- 
scribed the off-shore floating dock, then just com- 
menced for the Dumfries Dry Dock Shipbuilding and 
Engineering Company, Limited, of Cardiff. This was 
constructed by Messrs. Clark and Standfield at their 
works at Grays, near Tilbury, and has been long stand- 
ing in their basin waiting for the siteat Cardiff to be pre- 
pared ready to receive it. Owing to various stoppages 
and local causes the preparation of the site has occupied 
very much longer than it was expected to do, but as 
the work is now nearly completed the dock has been 
towed to Cardiff ready to be connected to the shore 
columns as soon as they are erected. On the morning 
of the 24th of June the dock was floated, and at 3 p.m. 
it was hauled out of the builder’s basin, and taken in 
tow by two powerful tugs, viz., the Australia and the 
Anglia, of the Watkins line, and at once proceeded on 
the voyage. The upper illustration on page 272, which 
is taken from instantaneous photograph, shows the 
dock just starting. Deal was passed at 5.45 a.m. on 
the 25th, and Beachy Head at 3.30 p.m., the Start 
Point at 9 a.m. on the 26th, the Eddystone at 3 a.m. 
on the 27th, the Lizard at 11.30 a.m., the Wolf Light- 
house at 3.30 p.m., Lundy Island at 7.15 a.m., on 
the 28th, and at 8 p.m. the dock dropped anchor off 
Penarth, having completed the run without once stop- 
ping in exactly 100 hours, that is at the average rate 
of 54 miles per hour. Although for the voyage the 
dock was provided with two rudders they were not 
both used, as it was found that the dock steered per- 
fectly with onlyone. It has been moored on the West 
Mud till the site is ready to receive it. 

We may remind our readers of the chief points of 


this novel form of dock. In end elevation it resembles | —— 


TANK LOCOMOTIVE; GT. SOUTHERN RAILWAY OF BRAZIL 


the letter L, the horizontal limb or pontoon being 
larger than the vertical when in position for work ; the 
upright side of the dock will be attached to the 
vertical columns on shore by means of six pairs of 
parallel motion booms, which insure the horizontality 
of the dock in all states of the tide. The lugs to which 
these booms are pinioned can be seen in the illustrations. 
Large gangways pass from the shore to the pontoon 
through the passages seen in the upright side. 

The dock being lowered, a vessel is brought over it 
and rapidly centered by the mechanical side shores ; 
pumping is then proceeded with till the vessel has a 
good bearing on the keel blocks; the adjustable bilge 
blocks are then brought into position and pumping 
resumed till the vessel is lifted clear of the water. The 
side shores and the bilge blocks are all worked from the 
top deck ; automatic gear is fitted by which the dock 
is kept at almost a dead level, though simple means are 
provided for giving the dock a certain amount of in- 
clination in any direction if desired to take up a 
vessel with a considerable list or on an uneven keel. 

Every part of the dock can readily be got at for 
cleaning and painting. 








PORCELAIN SWITCH. 

THe remarkably neatly arranged porcelain switch 
illustrated above, and of which several sizes are manu- 
factured, has been brought out and patented by Messrs. 
Dorman and Smith, Brazenose-street, Manchester. 

1t is constructed entirely of metal and earthenware, 
the union of these materials being effected in a novel 
and ingenious manner by screws passing through the 
porcelain and tapped into the metal. A [J-shaped 
spring embracing a diamond-shaped cam on the central 
pivot, constrains the contact arm to remain in either 
the ‘‘ on” or ‘‘ off” position, and on opening the circuit 
causes this latter to be rapidly carried away to a safe 
non-sparking distance. Since both arms of the LJ spring 
press equally and on opposite sides of the central pivot, 
no increase of friction is caused by this arrangement, 
which is not the case with the small spiral springs 
usually adopted. The wires are easily coupled up, 
being Ted in through a recess in the back of the switch, 
though all connections are made on the face. A safety 
fuze is provided for in each case by an extremely 
simple and effective device. The external parts being 
porcelain present a very neat appearance, being easily 
coloured or decorated to harmonise with any surround- 
ings. 








TANK LOCOMOTIVE. 

Tue engraving annexed and that on page 273 repre- 
sent one of six tank locomotive: constructed for the 
Great Southern Railway of Brazil, by Messrs. Black, 
Hawthorn, and Co., engineers, Gateshead-on-Tyne. As 
will be seen from the engraving, the engine has two 
pairs of coupled wheels 3 ft. 6 in. in diameter, the 
axles of these wheels being placed one behind and one 
in front of the firebox, ata distance of 5 ft, 8} in. apart, 
centre to centre. The leading end of the engine is 
carried on a swing bogie having two pairs of wheels 
1 ft. 10 in. in diameter by 4 ft. centres; the centre of 
the bogie being 7 ft. 10$in, in front of the centre of 
the leading pair of coupled wheels ; the total wheel 
base is thus 15 ft. 6} in., or measuring from the centre 
of the bogie 13 ft. 6% in. 

The cylinders are outside, and are 13 in. in dia- 





DORMAN AND 


SMITH’S PORCELAIN SWITCH. 
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CONSTRUCTED BY MESSRS. BLACK, HAWTHORN, AND CO., GATESHEAD-ON-TYNE. 


Fig. 3. 


meter, while the stroke is 20in., the tractive force 
being thus 

2 

13" x 20 — 80.4 Ib. 

42 
for each pound of effective pressure per square inch on 
the pistons. 

The particulars of the heating surface and leading 

proportions of the boiler are as follows : 


Heating surface of a (external 


3924 sq. ft. 
rebox ... 


aes ” 


446 
8 sq. ft. 


” ” 


Total 
Grate surface ... ms 
Flue area through tubes... 
Least sectional area of chimney 
Total heating surface + firegrate area 
Firegrate area+flue area... ae 
, +least sectional area 
of chimney +¢ a +4 bi 12.1 
Length of tubes+internal diameter 70 
The boiler plates are arranged telescopically ; the 
horizontal seams are butt-jointed, fitted with inside 
and outside covering plates, and are double rivetted ; 


0.659 °, 
5B.75 
6.6 


1 i ingle rivetted, and all holes are | L 
Seilioh | The Geukee tn et cccah di Shand tebeawel provided for the coupled axle-boxes. The width of 


drilled. The firebox is of copper, und the tubes of 





brass. The safety valves are of the Wilson-Klotz type, 
placed at the end of the boiler. The dome from which 
the steam is taken is placed near the centre of the 
boiler. The working pressure of steam is 140 Ib. per 
square inch. 

The water is carried in two tanks, one on each side 
of the boiler, their united capacity being equal to 500 
gallons. The coal bunker is placed across the foot- 

late behind the driver, and has a capacity of 47 cubic 
feet. The brake acts upon the coupled wheels, and is 
worked by steam in addition to hand, a Dewrance and 
Malcolm’s steam brake valve being provided to regu. 
late the pressure of the steam. The boiler is fed by 
means of a No. 6 Dixon’s injector and a pump worked 
off the crosshead of the right-hand engine, either of 
which is sufficient to maintain the water level. __ 

The wheels are of wrought iron fitted with Vickers 
and Sons’ ‘‘ extra” steel tyres. The crankpins, axles, 
eccentric sheaves, motion bars, piston-rods, and cross- 
head gudgeons are of forged Siemens-Martin steel. 
The crossheads, connecting and couplin -rods, valve 
gear, and brake gear are of best forged iron. The 
axle-boxes are of solid gun-metal with cast-iron keeps. 
Wedges for taking up the wear between guides are 
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Fig. 2. Cross Sectioh on line A.8., 
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the engine is greater than usual for this gauge (3 ft. 
33 in.), it being made to correspond to that of the 
carriages. 

As in American locomotives, this engine is provided 
with cowcatchers of wrought iron, a large American head 
lamp, and analarum bell. Itis also fitted with Janney’s 
patent combined automatic coupler and buffer, which 
is now in use on most of the railways in the States. 
It is designed to obviate the necessity for men going 
between the vehicles to couple or uncouple the train, a 
fertile cause of accidents to life and limb, as a refer- 
ence to the Board of Trade returns of this country will 
show. Carriages fitted with this buffer will couple on 
the sharpest curves as well as on the straight, and 
when a difference in height of the buffers is as much 
as8in. A hand lever worked from the outside of the 
train disengages the coupler. These couplers were 
supplied by the Janney Coupler Company, Parliament 
Mansions, Westminster, London. The weight of the 
engine in full working order is about 24 tons, of which 
there are 18 tons on the coupled wheels. 

As before stated, these engines were constructed by 
Messrs. Black, Hawthorn, and Co., of Gateshead-on- 
Tyne, to the order of Messrs. James Perry and Co., 
of London, the contractors for the construction and 
equipment of the Brazil Great Southern Railway, from 
the designs of Mr. Alfred Rumball, M. Inst. C.E., 
engineer-in-chief. The manufacture was carried out 
under the personal supervision of Mr. A. H. Huber, 
inspecting engineer. r. Pinheiro, M. Inst. C.E., and 
Mr. Alexander Demaret, are the representatives of the 
Brazilian Government. 





Canapian Natura Gas.—Natural gas has been dis- 


covered at Louisville, Quebec. The limestone rocks 
which yield the gas are stated to underlie a considerable 
portion of Ontario, 
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DREDGING THE CLYDE ESTUARY. 
On the Dredging of the Lower Estuary of the Clyde.* 


By Cuaruzs A. Stevenson, B.Sc., F.R.S.E., 
Assoc. M, Inst. C.E. 


Clyde Estuary.—Between the year 1768 and the present 
time the River Clyde has been converted from a fordable 
stream into a maritime canal, capable of a up to 
Glasgow in one tide vessels of 5000 tons drawing 24 ft. of 
water. This almost unique work has been accomplished 
chiefly since 1836, b delete and widening the channel. 
It is, however, with the works and plant employed in 
improving the lower estuary of the river, namely, the 
reach between Port-Glasgow and the sea, that the present 
paper deals. This portion of the river was pl under 
the jurisdiction of the Clyde Lighthouses Trustees in 
1871; and in the following year they instructed their 
engineers, Messrs, D. and T. Stevenson, to make a survey 
of the estuary, and to report what works were necessary for 
itsimprovement. Their report, recognising the importance 
and difficulty of the subject, as there were weighty interests 
involved—including the navigation of the river to Glasgow 
and the other important harbours to which in its course it 
affords access, especially those of Port-Glasgow and 
Greenock—recommended a line of channel which would 
not interfere with any of these interests, and advised 
that the first work to be undertaken should be the 
removal of the foreshore of Garvel Point, with the 
view of easing the bends at this part of the navi- 
gation. The work was begun in 1873, and carried 
on with hired plant till 1880, when the Trustees resolved 
to push on more expeditiously, and for this purpose applied 
for borrowing powers to the extent of 80,0007. The work 
authorised in 1880 was the same as that of 1872, so far as 
the line of channel was concerned, but with the more 
costly mode of improvement by dredging alone, instead 
of by low-water training walls as originally recommended 
by Messrs. Stevenson, whose experience of similar works 





* Paper read at the Edinburgh meeting of the Institu- 
tion of Mechanical Engineers. 
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which they had carried out at other places, had satisfied 
them that the cost both of construction and of maintenance 
would thereby have been diminished, owing to the in- 
creased scouring power which would have attended the 
use of training walls. 

Scheme of Improvement.—The scheme of improvement, 
as shown in the accompanying plan, Fig. 1, was todredge 
a channel 18 ft. in depth at low water, from the ‘‘ Tail of 
the Bank” at the Albert Harbour, Greenock, up to Port- 
Glasgow, hugging the shore the whole way ; and in the 
centre of this channel to form a cut 5 ft. deeper or 23 ft. 
in depth at low water, and 200 ft. in breadth, from the 
Albert Harbour to the entrance to the James Watt Dock 
immediately above Greenock. As shown in the trans- 
verse section, Fig. 2, the 18 ft. channel is 600 ft. in 
breadth at low water, with slopes of 3 to1, making its 
breadth at bottom 492ft. In 1881 powerful plant was 
obtained from Messrs. Simons and Co., of Renfrew, which 
comprises one steam screw dredger costing 19,250/., and 
three screw es es barges costing in all 22,5717. The em- 
ployment of a fixed dredger was decided upon, in pre- 
ference to hopper dredgers which themselves convey the 
dredged material to the place of deposit. This decision 
was arrived at from the experience already gained at the 
site of the dredging operations, in the working both of the 
hopper dredger Greenock, and also of the fixed dredger 
Greenore ; from which it was apparent that for this work 
it would be cheaper and more expeditious to adopt the 
fixed dredger system. In certain cases, however, espe- 
cially where the cessation of dredging is imperative dur- 
ing a portion of the day—either to permit of traffic, or 
from the state of the tide interfering with dredging—the 
hopper dredger may be cheaper, because, yo the idle 
hours of dredging, she can go away and discharge her 
cargo. 

DREDGER. 

Hull of Dredger. — As shown in the longitudinal 
section, Fig. 3, the dredger has a single ladder work- 
ing through a well amidships. The length over all 
is 164 ft., breadth 30 ft., depth 10 ft., and draught 








of water 9 ft. aft. She is clinker-built, except the 
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well, which is carvel-built ; the plating varies from 
# in. to y4 in. and the frames are of angle irons 3in. by 
3in. by %in., spaced 21 in. apart. The floor beams are 
134 in. in depth, one to each frame ; as are also the deck 
beams, which are of bulb iron, 6 in. wide by 7 in. deep. 
Elm fenders, 16 in. deep by 7 in. wide, extend round the 
vessel; and four keels of greenheart, 12 in. wide by 6 in. 
deep, run along the bottom. Two sister keelsons extend 
the whole length, and a main keelson runs fore and aft of 
the well. The vessel is divided into five water-tight com- 
partments, with bulkheads gin. thick. The bunkers hold 
about 30tons of coal. The bottom of the vessel up to the 
upper turn of the bilgeis plastered with Portland cement. 
The decks are of pitch pine 84 in, thick, Ths main 
framing is constructed to carry the top tumbler at a 
height of 24} ft. above the deck. The framing and shears 
are of box form, measuring 14 in. on each side, and built 
of #in. plates and angle-irons 3in. by 3in. by § in. 
Davi ts of 44in. diameter are placed at both ends for 
shifting anchors. The accommodation consists of two 
cabins for master and engineer, and fourteen berths for 
crew. 

Engines.—The engines are compound surface-condens- 
ing, and work up to 350 indicated horse-power with 80 lb. 
steam, The cylinders are 23in. and 44 in. in diameter, 
with 30 in. stroke, and make 65 to 70 revolutions per 
minute. The condenser has brass tubes # in. in diameter, 
giving 950 square feet of surface. The valves are worked 
by link motion, fitted with expansion gear on the high- 
pressure cylinder ; there is a flywheel and governor. The 
starting gear is on the deck level; the clutches are 
arranged so as to engage and disengage the engines from 
the propeller and dredging machinery respectively. The 
piston-rods, connecting -rods, and cranks are of best 
selected scrap iron, aad the bolts of Lowmoor iron. 

Beilers.—There are two circular multitubular boilers 
with horizontal iron tubes, working at 80 lb. steam pres- 
sure per square inch and tested to160lb, Each has two 
furnaces, with 1500 square feet of heating surface and 
60 square feet of grate area. They are connected by a 
cylindrical steam chest overhead, provided with valves so 
that either boiler can be used. The plating in contact 
with the fire is of Lowmoor iron, and the remainder of 
Staffordshire ; the shell and ends are double-rivetted. 

Machinery.—There are two donkey engines arranged to 
draw from the bilge, wash the decks, and drive the two 
crab winches; and an auxiliary engine in the engine-room, 
for driving the hoisting gear and stern crane, and turning 
the main gearing and buckets when doing repairs. A 
strong treble-power crab winch is placed at each end of 
the vessel, adapted for working straight on end or by side 
cutting at pleasure. The bow crab has three independent 
barrels driven either by the main engines or by the 
donkey, and having friction change gear for hauling in 
10 ft., 15 ft., or 25 ft. of mooring chain per minute. The 
stern crab also has three separate barrels, The twocrabs 
work either separately or conjointly. 

Bucket Gearing. wg driving the buckets the first- 
motion wheels at the engine are grooved friction wheels, 
and the motion is conveyed to the top tumbler by means 
of an upright shaft and bevel and spur gearing. In addi- 
tion to the friction gearing there is also a friction clutch, 
7 ft. in diameter, which can be tightened or slackened as 
required, and is used in ordinary working for relieving the 
engine and buckets in the event of the buckets coming 
against a heavy boulder or anything which might cause 
a breakdown, The spur and pinion wheels are inter- 
changeable, so as to give the two speeds of ten and fifteen 
buckets per minute. The upper tumbler is five-sided, the 
body being of cast steel with steel shaft, and the journals 
working in brass bushes with cast-iron covers. The five 
sides are covered with hard steel plates 24 in. thick and 
solid at the angles, bolted on and secured with 24 in. 
square rings shrunk on at the ends. The lower tumbler 
is six-sided, having cheeks of cast iron 3 in. thick with 
cast-steel bars; the shaft is of wrought iron, with steel 
thimbles working in cast-iron bushes. 

Buckets.—The dredger is provided with two sets of 
buckets, those for the hard stuff having only 7 cubic feet 
capacity, and those for the soft stuff 20 cubic feet ; the 
smaller are discharged at the rate of ten per minute, and 
the larger at the rate of fifteen per minute. After many 
trials of different forms, the buckets are now made as 
follows: The backs are of cast steel, the quality of which 
is of the very greatest importance; if a good quality is 
got, the buckets should never break. The mouths are of 
steel 13 in. wide and 1} in. thick at the peak. The 
bottoms are now being made of steel plate. The buckets 
are shaped somewhat conical, so as to discharge themselves 
more readily into the shoots, which are at a slope of 
60deg. The pitch of the bucket-chain is 36 in. The links 
are of the best malleable scrap-iron, bored out and 
finished at the works, only the forgings being got from the 
manufacturer; they are bushed with double-shear steel. 
The pins are of forged steel, and can be welded a number 
of times, 

Ladder.—The ladder is 83 ft. in length, formed of two 
plate girders 5 ft. deep at the centre and 2 ft. at the ends, 
very strongly braced diagonally and vertically. Its upper 
end is centred upon a strong forged iron shaft, which is 
fitted to the pedestal frame of the upper tumbler. The 
ower end is suspended by chain tackle from the shears ; 
the upper sheaves stand on the shears, and the lower are 
fitted to a strong crosshead connected with the ladder by 
side rods 6 in. in diameter. The lifting chain is 13 in. in 
diameter, and winds on a grooved barrel which is driven 
from the main engine through the friction change gear, 
whereby the lower end of the ladder is raised at the rate 
of 8 ft. per minute. The winding barrel is under the 
control of a friction brake with compound lever, for hold- 
ing the ladder or lowering it as required. When the angle 
of the ladder is 45 deg., the lips of the buckets are 41 ft. 
below water level, 





Hopper BarcEs. 

The three barges are each 1534 ft. in Jength, 26 ft. in 
breadth, and 13 ft. in depth, with a draught of 11 ft. aft 
when loaded. The hopper is 65 ft. long, 20 ft. wide at 
top, and 9 ft. at bottom, having a capacity of 11,000 
cubic feet, equivalent to 523 tons of dredged material. A 
box girder spans the hopper fore and aft for bg on the 
door chains, which are worked by winches. There are 
twelve doors, which are made of elm 7 in. thick, and are 
weighted to prevent them from floating up and jamming 
the chains. There are two cabins for captain and engi- 
neer, and six berths for crew and firemen. The engines 
are inverted cylinder compound surface-condensing, work- 
ing up to 250 indicated a a the cylinders are 
19 in. and 36 in. in diameter, with 24 in. stroke. The 
condenser has 630 square feet of tube surface. The boilers 
are circular multibular with horizontal iron tubes, and 
like the engines are constructed for a working pressure of 
80 lb. per square inch. They have two furnaces, and 
1000 square feet of heating surface and 40 square feet of 
grate area. They were tested with cold water up to 
160 lb. per square inch. When loaded, the barges can 
steam at the rate of 9 knots per hour. 


RESULTS OF WORKING. 

During one year’s working in soft stuff the dredger 
removed 408,895 cubic yards at the rate of 212 cubic 
yards per engine hour, and at the cost of 2.54d. per 
cubic yard, including repairs, &c., and interest and de- 
preciation at 10 per cent. Conveying and depositing the 
stuff in Loch Long, seven miles distant, cost 2.47d. 
per cubic yard. The total cost of dredging and deposit- 
ing was therefore 5,0ld. per cubic yard. During four 
years’ working the average rate was 166 cubic yards per 
engine hour. In clay and sand the work for many days 
consecutively has been 3500 tons per day of ten hours, or 
at the rate of 350 tons per hour; but with careful manipu- 
lation 500 tons can be raised in fifty-one minutes easily, 
and this has once been accomplished in forty-five minutes, 
In dredging the ‘‘hard” of Gravel Point, however, which 
isa very stiff clay packed with boulders—presenting the 
most severe ordeal that a dredger could be put to—the 
work fell as low as 57 tons per hour, costing 18.03d. 
per cubic yard, or more than three times what it cost to 
dredge the soft. In the present instance the dredger 
being specially designed for this heavy work, has been 
performing it without any complete breakdown, although 
the engines have constantly to be stopped for lifting out 
the boulders which the buckets bring up, but which it is 
not safe to discharge into the barges. 

The repairs of buckets, links, pins, &c., are executed in 
the Trustees’ workshops at Port-Glasgow, which are 
specially fitted up for this purpose, as well as for making 
gas to supply the lighted buoys, fog signals, engines, &c. ; 
all of these, as well as the channel itself, being under the 
jurisdiction of the Trustees. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—On Thursday of last week 
Scotch warrant iron changed hands in the forenoon at 
42s. 7d. cash, but a decline of 14d. per ton was registered 
in the afternoon. No business was done in Cleveland or 
hematite iron, either forenoon or afternoon ; and the settle- 
ment prices at the close were—Scotch warrants, 42s. 6d.; 
Cleveland, 34s. 3d.; and hematiteiron, 44s. 6d. per ton. 
Prices declined all round on the following day, business 
being done in Scotch iron down to 42s, 4d. cash, in 
Cleveland down to 34s, 24d., and in hematite iron down 
to 43s. 104d. per ton cash; and the settlement prices at 
the close were, respectively, 42s. 44d., 34s. 3d., and 44s. 
per ton. Monday’s market was decidedly slack, Scotch 
iron falling 24d. per ton, Cleveland 14d., and hematite 
14d. per ton. The warrant market was firm again yester- 
day, partly in consequence of the buoyancy in the stock 
market; and prices more than recovered Monday’s 
decline. Scotch warrants closed 24d. per ton better than 
on Monday, Cleveland iron 1d. per ton better, and hema- 
tite warrants 24d. per ton better than Monday’s close. The 
settlement prices at the close were, respectively, 42s. 44d., 
34s. 14d., and 44s, 1id. perton. Scotch pig-iron warrants 
were flat at the forenoon market to-day, ie Bae was partly 
due to a failure reported inthe United States iron trade. 
Prices declined 2d. per ton, business being done down to 
42s, 24d. cash, and buyers offering 4d. per ton lower. No 
business was done during the forenoon in Cleveland iron, 
buyers’ quotation for which was 34s. per ton cash ; but 
there were transactions in hematite warrants at 43s. 11d. 
down to 43s, 9d. cash, with buyers offering 1d. per ton 
under the lowest quotation. In the afternoon down to 
42s, 2d. cash per ton was accepted for Scotch warrants ; 
and at the close 34s. was offered for Cleveland, and 
43s, 8d. to 43s. 94d. for hematite iron, but no business was 
reported in either. If the course of the warrant market is 
to be regarded as any safe criterion, it is evident that 
there is no real improvement to report in respect of the 
pig-iron trade. It is stated, however, that there have been 
some good inquiries from New York for a few Scotch 
brands, and that on Continental account there has been 
a more general inquiry during the past few days than 
for some time previously. Makers’ iron has recently 
been reported as remaining firm, there being an an- 
ticipation that considerable quantities will continue 
to be shipped to Mediterranean ports. There are still 85 
blast furnaces in actual operation, as compared with 82 
in the corresponding week of last year. t week’s 
shipments of pig iron from all Scotch ports amounted to 
8543 tons, as against 9997 tons in the preceding week, 
and 9192 tons in the corresponding week of 1886. 
They included 2360 tons for the United States, 717 
tons for Canada, 130 tons for South America, 106 tons 
for India, 256 tons for Australia, &c , 1385 tons for Italy, 





115 tons for Holland, 200 tons for China and Japan, 
smaller quantities for other countries, and 2284 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
916,695 tons, as compared with 915,719 tons yesterday 
week, showing an increase for the week of 976 tons. Over 
last month the increase was 9630 tons, the stock amount- 
ing at the close of the month to 916,206 tons, with war- 
rants in circulation for 899,875 tons. The imports into 
Grangemouth of Cleveland pig iron during the year up 
till last Saturday amounted to 227,620 tons, being an in- 
crease of 16,793 tons on the imports during the correspond. 
ing period of last year. 


The Scotch Coal Trade.—The coal trade dves not ex- 
hibit any very notable change. Notwithstanding the fact 
that the miners are generally working short time, the sup- 
plies of coal appear to be ample for the requirements, and 
the prices are low, though in one or two instances they 
show a decidedly hardening negro & The shipments 
are fair on the whole, but as yet the home branch of the 
trade is quiet, the time having scarely arrived when con- 
tracts for winter supplies of household coal are fixed. The 
Lanarkshire prices generally range as follow : Main coal, 
5s. 4d. to 5s. 8d. per ton; ell coal, 5s. 9d. to 6s. 6d.; 
splint coal, 5s. 9d. to 6s. 3d. ; steam coal, 7s. tu 7s. 9d. 
per ton, all f.o.b. at Glasgow coaling cranes. In many in- 
stances the prices at the pits are from 1s, 6d. to 2s. per 
ton less than those just quoted. 


New Bridge Contract.—Messrs. William Arrol and Co., 
contractors for the Tay Bridge, have just concluded a 
contract to construct a lattice ae bridge at Caputh 
Ferry, on the Tay, near Dunkeld, The bridge will con- 
sist of three spans, each of 100 ft. 


The Forth Bridge Railways.—Messrs. Tancred, Arrol, 
and Co., cuntractors for the Forth Bridge, have obtained 
the contract for the construction of the approach railway 
on the north, or Fifeshire shore, extending between North 
Queensferry and Inverkeithing. This railway, though it 
will be only about four miles in length, will involve a con- 
siderable amount of cutting, as the hill to the north of 
Queensferrry consists largely of whinstone. There will 
be a handsome bridge to carry the railway across a portion 
of the bay immediately to the east of Queensferry. As 
this work will take a considerable time for its execution, 
the contractors intend to erect wooden huts near to it for 
the workmen to live in, all the accommodation in the 
neighbourhood being already taken up by the men en- 
gaged at the Forth Bridge, who number in all between 
4000 and 5000. 


The Greenock Shipbuilding Trade.—There is at the pre- 
sent moment less work on hand in the Greenock ship- 
building yards than there has heen for some considerable 
time, and unless some contracts are secured shortly the 
outlook for the coming winter months is not of an 
encouraging nature for the large numbers of workmen 
who are generally employed in these yards. The large 

ard of Messrs. Caird and Co. is completely empty. 

fessrs. Scott and Co. have only two steamers of about 
600 tons each, while Messrs. Russell and Co. have the 
largest amount of work on hand—two steamers and asail- 
ing ship. There are rumours floating around, however, 
that some important contracts are about to be settled, for 
which Greenock builders are competing, and it is likely, 
therefore, that some of them may be secured. As yet, no 
new contracts have actually been fixed. 


Shipbuilding and Engineering Contracts for Paisley.— 
Messrs. Macarthur and Co., shipbuilders, Paisley, have 
just contracted to build a sternwheel steamer for service 
in the Yank Sea, China. After being built the hull will 
be taken to pieces and sent by steamer to China where it 
will again be put together. The engines, which are to be 
of the quadruple-expansion type, will be supplied by 
Messrs. Bow and M‘Lachlan, engineers, Paisley. It is 
stated that this willbe the first steam vessel to trade on 
the Yank Sea. Messrs. Bow and M‘Lachlan have also 
contracted to supply a set of triple-expansion engines for 
one of Messrs. Cook’s tourist paddle steamers now plying 
on the River Nile. 


Shipbuilding Contract for Kinghorn.—Messrs. John 
Scott and Co., of the Whytebank Engine Works, Kirk- 
caldy, and the Abden Shipbuilding Yard, Kinghorn, 
have contracted with the General Steam Navigation Com- 
pany, London, to build two steel paddle steamers for 
them—one of which is to be a duplicate of the Halcyon, 
which was recently finished by Messrs. Scott and Co. for 
the same company ; and the other to be of the same type, 
but to be larger, and to have a speed of 20 miles per 
hour. The steamer last referred to will be about 280 ft. 
in length. These two new steamers, like the Halcyon, 
which has proved very satisfactory, are to be employed 
in the Thames passenger service next season. 


The New Caledonian Line to Calderbank and Chapelhall. 
—Last Thursday morning this new branch line of the im- 
portant section of the Caledonian system which traverses 
the Monklands, was opened for passenger and goods 
traffic. The formation of the line has been attended with 
considerable engineering difficulties, as the ground over 
which it passes, although not much more than three miles 
in length, is made up of steep hills and deep valleys, one 
of these being the picturesque and rocky-banked Calder. 
The line follows the main track for about 600 yards, and 
then turns with a pretty sharp curve towards the south. 
The cutting is a very heavy one, but fortunately is not of 
very great length, so the traveller is soon again on 
open ground. The line has several important con- 
nections with collieries, first Bellsdyke, then a pretty 
long branch to the Gartness Colliery. Keeping right on, 
however, we speedily come to the chief branch which 
leads into the Monkland Iron Company’s works at Calder- 
bank. A short distance along, and on an embankment, 
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stands the station which has been erected for the accom- 
modation of passengers from the village. Then a turn is 
made to the eastward in the direction of Chapelhall, 
when we come to the spacious viaduct which spans the 
Calder Water at a height of over 80 ft. The construction 
of this viaduct has cost a great deal of time and expense, 
but it is a credit to the engineer, Mr. John Strain, and 
to the contractor, Mr. A. H. Boyle. Crossing the bridge, 
there is yet another branch line, in connection with the 
Monkland Iron Company’s works at Chapelhall, and after 
running through another deep cutting, the line finally 
emerges at the Chapelhall Station, which is built ona 
somewhat similar plan to that of Calderbank, with this 
exception, that greater facilities have here been given for 
the taking up and delivery of goods. The extension is 
expected to be completed about the end of November. 





NOTES FROM THE SOUTH-WEST. 
Newport.—The prolonged drought having at length 
passed away, a more cheerful feeling has prevailed. The 
tone of the market has been generally of a healthy cha- 
racter. The tin-plate trade has unmistakably improved. 


Bristol Tramways.—The report of the directors states 
that the gross receipts for the past half-year amounted to 
21,8851. 6s. 10d., while the working and general expenses 
(including the necessary renewals and a sum of 300/. 
written off the cost of the patent omnibuses) were 
16,116/. 18s. 6d., leaving a balance of 5768/. 8s. 4d. to be 
dealt with. It is proposed to appropriate this balance as 
follows : Interest on mortgage debentures, 572/. 16s. 10d. ; 
dividend at the rate of 5 per cent. per annum (free of 
income tax) 3500. Amount carried to reserves and re- 
newal funds, viz., leased premises redemption fund, 
150/. ; permanent way renewals fund, 876. 6s, 2d. ; horse 
renewals fund, 6697. 5s. 4d., 1695/7. 11s. 6d.; total, 
57681. 8s. 4d. The permanent way renewals fund will 
then stand at 2200/., and the total reserve and renewal 
funds will amount to 8369/7. 5s, 4d. 


Glamorganshire Canal. —On Wednesday, the Bute 
Dock Company formally commenced working, under a 
new system, the Glamorganshire Canal, which, with the 
Aberdare Canal, was transferred to the Marquis of Bute 
in May, 1885. The system hitherto in vogue has been to 
charge toll at so much per ton. It is now intended to 
work the canal on the principle of quoting through rates, 
including dues, boatmen’s wages, &c., the rating being 
from any place in the “Bristol Channel and the working 
being in connection with the Cardiff and Bristol Steam- 
ship Company, Messrs. Burton and Son, and Messrs. 
Davies and Thomas. Rates will also be quoted from 
Liverpool and London. It is intended to erect a new 
warehouse on the canal west bank, near the great Western 
Railway bridee at Cardiff. At Merthyr, Aberdare, and 
Mountain Ash, the large existing warehousing accommo- 
dation will, itis thought, be sufficient for a time ; but any 
increase of traffic will be duly provided for. 


The Telephone in South Wales.—The Western Counties 
and South Wales Telephone Company (Limited), an- 
nounces that on and after Monday next the following 
towns will be in telephonic communication with Cardiff : 
Bristol, Bath, Gloucester, Newport, Pontypridd, Swan- 
sea, Llanelly, Landore, Morriston, Neath, and Briton 
Ferry. 


Haverfordwest.—An adjourned inquiry was held at 
Haverfordwest on Monday by Mr. 8S mith, one 
of the Local Government Board inspectors, with refe- 
rence to an application of the council for borrowing 
powers to the amount of 5000/. for bringing a supple- 
mentary water supply from Barnsley. The scheme was 
opposed by the Chamber of Commerce, which considered 
that the water was liable to pollution. After a protracted 
discussion, and on the recommendation of the inspector, 
a@ committee was appointed to consider an alternative 
scheme, the Town Councilto give in the mean time the 
proper notice respecting the Barnsley scheme, 


Rhymney Iron Company (Limited).—On Monday even- 
ing a largely attended meeting of shareholders in this 
company was held at Merthyr, Mr. D. Davies presiding. 
A long discussion took place with reference to the un- 
satisfactory position of the company, the shareholders 
having received no dividend for many years. Ultimately 
a committee was appointed, with Mr. Dixon as chairman, 
to lay before the directors a memorial setting forth the 
grievances of the shareholders. The meeting adjourned 
for a month to receive the directors’ reply. 


Rhondda and Swansea Bay Railway.—On Saturday a 
eet accompanied by Mr. J. S. Ludiow, secretary, Mr. 

ockrey, engineer, &c., made an inspection of the works 
on the Swansea Bay Railway and tunnel. Prcceeding by 
the Great Western Railway to Port Talbot they continued 
the journey by the newly formed Rhondda and Swansea 
Bay line to Cymmer, and then for the remaining three 
miles to Blaengwynfi, the mouth of the tunnel, again made 
use of the Great Western Company’s line to its colliery. 
Some of the party then entered the tunnel at the Cymmer 
end. The line in been openeci for traffic right up to 
Cymmer, and the tunnel only now remains to be com- 
pleted to open up communication between Port Talbot 
and the Rhondda Valley. The tunnel at this end has 
been bored for 1400 yards, mostly through soft cliff or 
shale formation. Hardly any water has been met with, 
and the air machinery has now been got into such excel- 
lent working order that the engineers anticipate the com- 
pletion of the undertaking, with the exception of the brick- 
ing, by September, 1888, 

Cardiff.—Last week’s shipments of steam coal were 
again several thousand tons below the average. Prices 
have shown a certain weakness. House coal has also been 
dull. The breaking up of the drought has improved the 





position of the iron trade, and the works are now, for the 
most part, Par engaged upon large orders received some 
time since. There isa better demand for rails. 


Alexandra (Newport) Docks and Railway.—The half- 
yearly meeting of this company was held on Wednesday 
in London, Sir G. Elliot, M.P., presiding. The report 
stated that the business of the docks for the half-year 
ending June 30 had been satisfactory. The rents payable 
by the Newport (Alexandra) Dock Company (Limited), 
for the half-year, amounted to 29,1817. 103, 11d., being the 
sum required to pay the debenture charges, and the 
maximum dividends upon all the shares and stocks of 
the company. 


Pembroke Dockyard.—A special meeting of the Pem- 
broke Town Council was held on Monday, to discuss the 
discharge of workmen from Pembroke Dockyard, snd to 
consider the desirability of petitioning the Lords of the 
Admiralty in the matter. A deputation from the Pem- 
broke Dock Chamber of Commerce was present, and after 
a lengthy discussion, it was resolved to memorialise their 
lordships to stay the discharge of workmen and to grant 
more work to Pembroke. The mayor and the town 
clerk (Mr. W. O. Hulm) were appointed a deputation to 
wait upon the Admiralty. 


Milford Docks.—The half-yearly meeting of this com- 
pany was held on Wednesday in London, Mr. T 
presiding. The chairman, in moving the adoption of the 
report, said that it would no doubt be in the recollection 
of most present that the directors, acting on the opinion 
of Sir A. Rendel, announced their belief at the last meet- 
ing that their docks would be opened in six months. That 
time had expired, and unfortunately the docks were still 
uncompleted. The delay had, however, been occasioned 
pce mishaps, which were not unusual with such 
undertakings. About four or five weeks since Sir A. 
Rendel’s attention was drawn to some fissures in one of 
the principal walls, and upon careful examination he came 
to the conclusion that the rock on which it had been con- 
structed was unstable, and that it would be necessary to 
give it a refacing of concrete, which would practically 
amount to placing a new wall in front of the old one. 
This would ultimately be of advantage to the pa coat 
as the wall would be made more perpendicular, and would 
then give more quay room. The shareholders might now 
reasonably look forward to the opening of the docks by 
the end of the year. The directors had secured the 
services of Mr. G. Birt as general manager. 

The ‘* Forth.” —The trial trip of the steel cruiser Forth 
has proved successful, and the ship has left Pembroke for 
Devonport, where she will be completed for immediate 
commission. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
larger attendance on ’Change, and the tone of the market 
was steady, hopes being expressed that the autumn ship- 
ments would be better. No. 3 Cleveland pig iron was 
quoted 34s. 3d. per ton for prompt delivery, makers’ 
special brands being still quoted 35s. The Cleveland 
Ironmasters’ Association statistics had the effect of 
steadying the market in spite of the speculative reports 
from Glasgow. The total make of 214,570 tons of pig 
iron by ninety-five blast furnaces in the North of England 
is a satisfactory output for the month of August. While 
this is an increase over July, it is pleasant to notice 
that the demand has been sufficiently good to draw 
upon stocks very considerably, and the total increase is 
only 2926 tons. Exports continue active, The total ship- 
ments of pig iron from Middlesbrough during August 
reached 73,445 tons, an increase of 5011 tons on the corre- 
sponding month last year. In the manufactured iron 
trade there is no alteration, but the steel trade is still 
steadily growing. There is a capital demand for steel for 
railway purposes, and more orders are coming to hand. 
— pig iron continues in good request, and prices 
are firm. 


Engineering and Shipbuilding. — Engineers are fairly 
well employed, the marine builders being busy and 
pressed for deliveries. Shipbuilding is more brisk than 
might have been expected. A few days ago Messrs. C. S. 
Swan and Hunter, of Wallsend-on-Tyne, launched a 
splendid steamer named the Courier, to the order of 
Messrs. Huddart, Parker, and Co., of Melbourne and 
Sydney. This fine vessel is intended for the passenger 
service between Melbourne and oe Her machinery 
will be supplied by Messrs. R. and W. Hawthorn, Leslie, 
and Co., at St. Peter’s. There are several other steamers 
in a forward stage of construction on the Tyne and will 
soon be ready for launching, 


The Strike in Cleveland.—The strike of blast furnacemen 
employed by the Skinningrove Iron Company, was of 
short duration. After a day or two the men who had left 
their work without notice submitted to a fine and re- 
turned to their places. The Cleveland Ironmasters long 
ago agreed to the appointment of a joint committee of 
masters and workmen for the settlement of all disputes, 
This committee still exists, and there should be no stop- 

e of work when differences can be referred to such an 
impartial tribunal. 


Palmer’s Shipbuilding and Iron Company, Limited.— 
The twenty-second annual report of the directors of this 
company has been issued, and is very satisfactory. The 
accounts show a profit of 61,191, 11s. 9d., to which is to 
be added 3278/. 18s. 7d. brought forward from last year, 
making a total of 64,470/. 10s. 4d. for appropriation, 
The directors propose to pay a dividend of 3 per cent., 
which will require 27,024. 9s., and to add 10,000/. to the 





reserve fund, which will then amouut to 140,000/. They 
also propose to write off 10,0007. from the value of the 
company’s property, to set aside 4000/. to provide against 
a possible loss on a steamer, on which the contracting 
parties failed to take delivery, and 1400/. against bad and 
doubtful debts, leaving 12,046/. to be carried forward to 
next account. The steel works, which have been erected 
entirely out of the funds of the company without calling 
* ~ shareholders, are working well, and are fully em- 
ployed. 


The Coal and Coke Trades.—The fuel trade continues 
steady, and prices are unchanged. 





LAUNCHES AND TRIAL TRIPS. 

On August 20 the steam yacht Elizabeth, built for 
Captain Davies, of the River Dee Company, ran her trial 
trip. The Elizabeth is constructed of wood, 50 ft. long 
by 10 ft. 9in. beam, and has a large cabin for passengers. 

he boiler, machinery, &c., was supplied by Messrs. 
Jensen and Co., of Perseverance Works, Birkenhead. 
Boiler, Admiralty type, is of Siemens steel; and the 
engines, Jensen’s patent, having cylinders 6 in. in dia- 
meter by 8 in. stroke, drive a propeller 3 ft. 6 in. in dia- 
meter by 5 ft. Gin. pitch. The efficiency of the machinery 
exceeded the owner's anticipations by far, as the boat 
attained a speed of nearly 12 miles per hour. 


On Friday, September 2, Messrs. Lobnitz and Co., 
Renfrew, launched a twin-screw hopper barge of 400 tons 
capacity, and measuring 135 ft. by 25ft. by 11 ft. 6in. 
She will be supplied by the builders with two independent 

irs of compound engines, indicating collectively 300 

orse-power. The vessel is intended for the Suez Canal 
dredging service. 


The same firm on Tuesday, 7th inst., launched the 
Mafamah, a sister ship, of the same dimensions, and for 
the same destination. 


Messrs. Pearce Brothers, Dundee, on Saturday, 3rd 
inst., launched the Pollux, a steel screw steamer, which 
been built to the order of Mr. W. S. Crouduce, of the 
same port, for the purpose of carrying petroleum oil in 
bulk. Built to class 100 Al at Lloyd’s, and rigged as 
a two-masted schooner, she measures 253 ft. by 36 ft. by 
19 ft. 8 in., and will have capacity sufficient for carrying 
1600 tons of oil. The cargo space consists of twenty- 
four oil tanks and three overflow tanks. To obviate all 
danger from naked lights, electric lighting is being 
adopted throughout the whole vessel. ith the excep- 
tion of the binnacle lights, all the lighting on board will be 
got from incandescencelamps. The mechanical and other 
fittings of the Pollux will be of a very complete descrip- 
tion, alike for navigational purposes and for working 
cargo, and for the accommodation of the officers and crew. 
Messrs. Pearce Brothers are supplying the vessel with a 
set of triple-expansion engines of 990 horse-power indi- 
cated, the cylinders being, respectively, 20 in., 30 in., and 
50 in. in diameter, with piston stroke of 36 in. The boilers 
are designed for working to a pressure of 165 lb. per 
square inch, 





On Saturday, September 3, there was successfully 
launched from the shipbuilding yard of Messrs. William 
Simons and Co., of Renfrew, one of their patent hopper 
dredgers. This vessel has been constructed to the order 
of the Bombay Port Trust, from designs revised ky Mr. 
George E. Ormiston, engineer to the Trust, and has 
the following dimensions: Length, 222 ft.; breadth, 40 ft.; 
depth, 15 ft. ; and the hopper, which is situated near the 
centre of the vessel, is capable of containing 1000 tons of 
dredged materials. The bucket ladder, whieh is sup- 
ported on a fore and aft horizontal framing, is arranged 
to excavate the vessel’s own flotation, and to dredge to a 
depth of 35 ft. at the bottom of the quay walls, if re- 
quired. The dredger is supplied with two sets of buckets, 
a large and a small set; the former are for dredging in 
free soil, and the latter, which are alternated with ripping 
claws, are used for dredging in hard material. They are 
made entirely of steel, and the large buckets will easily 
raise 500 tons per hour. The gearing is chiefly of steel, 
surging wheels being fitted to prevent undue strain on 
machinery when dredging hard ground. Independent 
steam crab winches, with the barrels working indepen- 
dently or conjointly, are fitted at bow and stern of the 
vessel, There are two pairs of compound surface con- 
densing engines of 1100 indicated horse- power collectively, 
and working independently of each other, one pair only 
being required for dredging. Two steel boilers with cor- 
rugated steel furnaces navn a working pressure of 95 Ib. 
per square inch ; centrifugal pump, auxiliary engine for 
driving the hoisting gear, hopper door winches, steam 
steering gear, and turning lathes are provided on board. 
The accommodation for the officers and crew is of the 
most spacious and comfortable description. The whole 
work has been ¢arried out under the supervision of 
Mr. James A. McConnachie, London, and Messrs. 
Dutton and Sanderson, Lloyd’s surveyors, Mr. W. N. 
Bain, Glasgow, being resident inspector. The vessel, as 
it left the ways was named the Kuphus by Mrs, J. A. 
McConnachie, 





CuinesE Raitwars.—A company has been incorporated 
under the style and title of the Kaiping Railway Com- 
pany. Allthe shareholders are Chinese. The company 
will first of all construct a line from Kaiping to Takou, 
the port of Tien-Tsin. A branch, 25 miles in length, 
will be subsequently constructed from Takou to Tien- 
Tsin. Finally, a third line 150 miles in length will be 
carried out along the coast from Takou tv Schankaikwan, 
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NOTICE OF MEETING. 
IRON AND STEEL InstiTUTE.-—The autumn meeting of the Insti- 
tute will be held in Owens College, Manchester, on Wednesday, 
Thursday, and Friday, the 14th, 15th, and 16th days of September. 
On Wednesday, Se tember 14th, the Institute will meet at10a.m, 
for the reading and discussion of papers. The afternoon will be 
spenv at the Manchester Jubilee Exhibition, and the evening at 
the Mayor's conversazione in the Town Hall. On Thursday morn- 
ing there will be reading and discussion of papers, and in the 
afternoon alternative free excursions to Rochdale (Messrs. T. 
Robinson and Son’s Engineering Works) and Oldham (works of 
Messrs. Platt Brothers) ; and to the works of Messrs. D. Adamson 
and Co., at Dukinfield, and of Messrs, Beyer, Peacock, and Co. 
Gorton. The annual dinner will be held in the evening in the 
Town Hall. On Friday there will be reading and discussion of 
rag in the morning, a garden party at the Towers, Didsbur 
Mr. Adamson’s), in the afternoon, and a reception at the Exhibi- 
tion in the evening. On Saturday an excursion will be arranged 
for to Chatsworth, Haddon Hall, and Buxton. A large number of 


works in Manchester and the neighbourhood will be open to the 
inspection of members during the three days of the meetings. 
The following papers will be read and discussed, so far as time 

rmits: 1. ‘“‘ On Testing Machines,” by the President. 2. ‘‘On 
sey Metallurgical and Mechanical Progress, as Illustrated at 
the Manchester Exhibition,” by Mr. Thomas Ashbury, Manchester. 
8. ‘On the Basic Open-Hearth Process,” by Mr. J. W. Wailes, 
Wednesbury. 4. ‘‘On the Mechanical Apparatus for Continuous 
Moulding at the Works of M. Godin, Guise,” by Mr. James John- 
ston, Manchester. 5. ‘On Electric Light Installations for Works 
and Factories,” by Dr. J. A. Fleming, London. 6. ‘‘Onthe Manu- 
facture of Ordnance at the Royal Arsenal of Trubia, Spain,” by 
Captain Leandro Cubillo, Trubia. 7. ‘‘On Water Gas, as used for 
Metallurgical Purposes,” by Mr. A. Wilson, Stafford. 8. ‘‘On the 
Mutual Action of Sulphur and Silicon on Iron at High Tempera- 
tures,” by Mr. Thomas Turner, Birmingham. 
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THE HAWKESBURY RAILWAY 
ACCIDENT, NEW SOUTH WALES. 
SincE we made reference to this subject on the 

26th ult., the final particulars have come to hand. 

We find that the whole of the points we anticipated 

have been fulfilled, with but one exception, which 

is that the report of the so-called ‘‘ Board of In- 
quiry,” selected, as it now appears, by the Com- 
missioner of Railways (the chief official responsible 
for the safe working of the lines), has been pub- 
lished, in place of being, as we thought probable, 
and as would have been best for the reputation of 
the Board, torn up and thrown to the waste paper 
basket. All that we foresaw as to the incapacity 
of a Board, constituted and selected in the way 
the one in question was, to adjudicate impartially 
on the cause of the accident, and to place the 
saddle of blame on the right horse, has been 
exemplified, and in a manner more complete and 
astounding than we were prepared for, even in full 
view of the partisan spirit and the disregard of 
justice which too frequently mark the conduct of 
such matters in the railway departments of our 

Australian colonies. 

That this case would have run the usual course, 
and terminated like preceding instances, had it not 
been for the fact that owing to the accident being 
attended by fatal consequences, it necessitated a 
public inquiry at which the evidence was given on 
oath, and in the light of day, may be judged from 
the fact that the Board arrived at a decision which 
is traversed in every important particular—and with 
ample reason, as we shall show—by the verdict of 
the coroner’s jury. The former puts the blame on 
the unfortunate, helpless, and deed engine driver, 
and insinuates fault in a more general way on the 
locomotive department, while, as we anticipated, it 
distinctly and emphatically acquits the traffic de- 
partment of all blame for the accident. On the 
other hand the jury say: 

‘¢ We attribute the accident to the great want of 
supervision on the part of the officials in the Rail- 
way Department in not carrying out the instruc- 
tions laid down for their guidance, thereby endan- 


ogg | gering the safety of the railway travelling public. 


We consider the driver did all in his power to con- 
trol the excessive speed of the train. 

‘We are of opinion that the engine was not 
sufficiently powerful to take the train safely to its 
destination. 

‘¢We are further of opinion that the train was 
not’ properly inspected before leaving Sydney, 
(i.e., the station whence the-train first started). 

‘* We are likewise of opinion that the train was 
not properly inspected on leaving Hornsby (the 
station where it was shunted and remade up shortly 
before the place of accident). 

‘*‘ Weare opinion the the air couplings and taps” 
(of the automatic air brake) ‘‘ on leaving Hornsby 
were not complete. 

‘¢ We are of opinion that the brake power on the 
train was not sufficient.” 

And the jury add the following rider: ‘‘ We 
earnestly request the Government, on behalf of the 
public generally, to appoint a commission to inquire 
into the management of the different branches of 
the Railway Department, so that an organised and 
more complete system be adopted.” 

The limited space at our sommand does not 
permit of our going fully into the principal lessons 
taught by this case now, but we shall take an early 
opportunity of doing so; meantime, we think, a 
little consideration will show that the finding of the 
Board is, in view of the evidence taken before the 
coroner and published in the Sydney press, a com- 





plete burlesque of facts, and a gross injustice on the 


engine driver, and the department in which he 
served. It is said, ‘‘ Dead men tell no tales,” and 
perhaps the Board of Inquiry thought so. Fortu- 
nately, however, for the reputation of the unfortu- 
nate driver and for the feelings of those who respect 
his memory, there are living witnesses, and proved 
facts, to show that he was more sinned against than 
sinning in the matter of this lamentable but inex- 
cusable accident. 

We shall also be able to reveal a state of dis- 
organisation and mismanagement in the New South 
Wales Railway Department, which we should say is 
without parallel in modern times. One sentence 
taken from the report of the Board—one specially 
appointed, be it noted, by the Commissioner for 
Railways, and of which the secretary and traffic 
manager, as together representing the traffic de- 
partment, were members—will suffice to show how 
traffic regulations affecting the safety of the public 
are there treated, and the complacency with which 
their breach is viewed by the authorities them- 
selves when it implicates their own department. 
The sentence we refer to is as follows: ‘‘ We must 
also observe that the formal test of the air brake 
connections, which, according to the rules of the 
department, should have been made by both the 
driver and guard before leaving Hornsby, was not 
carried out ; the operations, however, gone through” 
(which the evidence shows were not in the slightest 
degree of the nature of a test) ‘‘ afforded undoubted 
proof that all was correct in this respect.” Yet a 
fatal accident, evidently due to the neglect of this 
‘* formal test” resulted. We should liketo see the 
faces of the chairman and directors of any railway 
company in this or any civilised country to which 
the secretary and traffic manager went with such 
an excuse for the neglect of plain, and obviously 
important traffic rules. This example, however, 
but touches the fringe of the case with which we 
purpose to deal fully at an early date. 

Regarding the technical details of the accident 
we can now speak fully, as the papers containing the 
account of the investigations are to hand. A train of 
nine carriages, conveying some 400 excursionists, 
escaped the control of the driver when approaching 
its destination on a gradient of 1 in 40, and coming 
into collision with some trucks in a siding, the 
engine was flung into the river, and the driver and 
several others were killed. The tender and five of 
the nine vehicles were equipped with the Westing- 
house automatic brake, but as the brake on one 
carriage was shut off for repairs, there remained 
only four upon which it was available, and the 
question as to how the train came to run away 
was, a8 we have seen, the subject of investigations 
for the coroner as well as for the Board of In- 
quiry. It should be mentioned that the engine 
appeared to be quite incompetent for the work it 
had to perform, and after being ‘‘ stuck up” five 
or six times, the driver, when about half way, was 
compelled, on account of the heavy gradient, 
to disconnect the two rear vehicles, and pro- 
ceed some four or five miles to a station called 
Hornsby. Leaving the seven he then ran back for 
the remaining two, and after attaching them to the 
rest of the train at Hornsby, continued his journey, 
the two vehicles which had previously been at the 
rear being new at the front. After the accident 
the cock in the train pipe at the rear of the first 
vehicle was found shut, and as these two vehicles 
had not been uncoupled on the journey, the theory 
set up on the one hand was that the train left 
Sydney with this tap closed, and that as at that 
time this would only cut off the last vehicle in the 
train, the oversight was not detected by the driver 
when using the brake up to the place where the 
train was divided. There was no brake van on the 
train, as there should have been, and therefore 
the guard could not see by an indicator whether the 
connections were complete or not. On the other 
hand, the Railway Department, stooping to take 
shelter behind the smallest shred of an excuse, 
contended that the closing of the cock was the 
effect of the collision, the two vehicles having tele- 
scoped, and that the accident was due to the driver 
having ‘‘ wasted his air by the injudicious use of 
the Westinghouse brake!” After an inquiry before 
the coroner lasting three weeks, the jury stated 
their belief that the accident was attributable to 
great want of supervision on the part of the railway 
officials in not carrying out the instructions laid 
down for their guidance, adding the several stric- 
tures we have quoted above. On the other hand 
the Departmental Board found that the train was 








amply provided with brake power; that the brake 
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appliances were complete and in good working order 
when the train left both Sydney and Hornsby ; 
that the train when descending the incline was 
allowed to attain a very high rate, that then 
there was a sudden failure of the brake power, and 
that this failure was owing to an injudicious use of 
the brake power by the driver. As a Sydney con- 
temporary points out, ‘‘ what the Departmental 
Board, in effect, did, was to clear—absolutely—all 
the living officials who had anything to do directly 
or indirectly with the wrecked train, by putting all 
the blame upon the dead driver. What the jury’s 
finding amounts to is that the driver was one of the 
victims of the criminal carelessness of these very 
officials.” The findings of the two tribunals are, 
therefore, diametrically opposed to one another, 
and what makes the matter worse is that there is 
absolutely no evidence to justify the Board’s as- 
sumptions. Indeed, we are bound to say that the 
whole inquiry reveals a most reprehensible lack of 
system and good management, and the existence of 
party feeling, in the railway department ; if such a 
condition of things is the result of the railways 
being under the immediate control of the State, we 
in this country have more to be thankful for than 
many persons would have us believe. 

Against the theory set up by the Railway Board, 
and in favour of the finding of the jury, we have 
the following facts. After the accident the brakes 
on the two front carriages were found on, and the 
tyres were hot, while those on the other vehicles 
were off, and the tyres cold ; it was proved that the 
guard had applied the hand brake on the second 
vehicle, in which he rode after leaving Hornsby, 
and which, as already stated, had up to that point 
been the last in the train. The fireman, who 
escaped, swore that within a few minutes of the 
collision, he saw 75 lb, registered on the air gauge 
on the engine, and also that he observed by the 
lifting of the hand-brake spindle that the Westing- 
house brake was applied on the tender at the same 
time. Further, the air pump on the engine was found 
working in the water after the accident. Under 
these circumstances, it is absolutely certain that 
the only thing which could have prevented the 
biake operating on all the vehicles which were 
fitted, was a want of continuity. If there was 
pressure enough to work the brakes on the tender 
and one carriage, there was ample pressure for 
the other carriages also; and if the driver had 
wasted his air on some vehicles, he must have 
wasted it upon all, There is no foundation for 
the theory that the Westinghouse brake is liable 
to become short of air, and we have ourselves had 
occular demonstration that in practice it is almost 
impossible to exhaust the pressure, at all events 
when, as in this case, the air pump is running. 
Should the reservoir need re-charging, this can be 
quickly accomplished before the brakes are fully 
released, and this has been daily proved upon 
inclines much steeper and longer than that of the 
one in question, both in America and on the Conti- 
nent. It seems further, that the train was never 
tested before leaving Hornsby ; that it was some 
two hours behind time ; that the driver had only 
once before been upon this line; that the fire- 
man and guard were both quite strange to it, and 
that the engine was running tender first. It is pretty 
clear that the driver, galled by the long delays and 
mishaps, having reached a portion of the line where 
progress was easy, was determined to lose no more 
time, and therefore allowed his train to attain a 
very high speed before attempting to check it, and 
when he did so, found that the brake power, which 
under any circumstances could only have acted on 
his tender and four carriages, was insufficient to 
stop the train in time. On such a gradient as 1 in 
40 the unfortunate man would be run away with 
almost before he could, with his imperfect know- 
ledge of the line, realise the situation. 

Whenever a railway accident occurs it is generally 
found that the dramatic features of the disaster are 
greatly enhanced by the announcement that it was 
due to the ‘‘ failure of the brakes.” Sometimes, as 
at Penistone, this is, of course, literally true, but it 
would appear that there is in general a natural ten- 
dency on the part of every one concerned to blame 
the brake appliances with a view of protecting them- 
selves. The Blackburn accident in 1881 affords a 


celebrated case in point, all the Lancashire and York- 
shire officials having done their best to discredit the 
Westinghouse brake, in spite of most incontrovertible 
evidence of its having worked, and in reality averted 
a much worse disaster, and it will be remembered 
that, as in the Peats Ferry case, the brake was 


quite exonerated by the jury. Last week we drew 
attention to the recent accidents on the Baltimore 
and Ohio Railway, which by many were thought 
to have been caused by the failure of the Westing- 
house brake, whereas the apparatus turns out to 
have been what is is known as the Loughridge air 
brake. The collision at Perth on August 9 last 
was also said to have been due to the failure of the 
Westinghouse brake, whereas, investigation shows 
that the company’s servants were alone to blame, 
and that as in the New South Wales accident the 
connnections had never been completed after de- 
taching some vehicles on the way. 

How long a state of things such as that revealed 
by this inquiry, which fortunately appears to have 
outraged public opinion in Sydney, will last, it is 
impossible to say. Probably, the railway depart- 
ment in their indecent haste to shield themselves 
behind the victim of their own mismanagement, have 
exceeded all permissible limits. Until now it has 
been notorious that the officials and staff of the non- 
politically represented, and therefore, in that sense, 
the weaker branchés of the railway system of New 
South Wales, have had to goto the wall when blame 
for a railway accident has to be allocated. The 
thorough exposure which a fatal accident of the 
most discreditable kind has brought about, may, it 
is to be hoped, change matters. 








ELEOTRICITY DIRECT FROM FUEL. 

THE production of electricity direct from fuel is 
an idea which is seething in a thousand brains 
to-day. It is the modern philosopher's stone which 
at one touch would transform this age of steam, and 
inaugurate the universal use of the subtle agent 
of which we hear so much and know so little. At 
present it is the engine and boiler which bar the 
progress of electric light undertakings, and render 
them so costly to erect and so onerous to maintain, 
and there is not an engineer engaged in this branch 
of science who has not looked forward wistfully to 
the time when steam power shall disappear from his 
estimates, and he shall be able to meet the gas- 
maker, armed like him with a retort into which coal 
is fed at one end, and the lighting medium dis- 
charged at the other end. Of course the result can 
be attained now by the aid of a thermo-electric 
generator, but the expenditure of fuel is out of 
all proportion to the current produced, and for 
practical purposes it is more economical to use 
a voltaic battery with all its faults. If the 
problem is ever to be solved it will have to 
be by other means than these. Lately, Edison has 
propounded a method of producing electricity by the 
direct action of heat, which is novel, and at the same 
time ingenious. His plan does not go the length 
of abolishing the dynamo, which is the end to be 
desired, but it substitutes molecular motion for 
mechanical motion in the armature. This mole- 
cular motion is obtained by the direct action of 
heating and cooling agents, and in this way the 
energy derived from the combustion of fuel is 
directly applied to the production of electricity. 

The new apparatus for generating electric cur- 
rents reposes on the fact that the magnetic pro- 
perties of metals, particularly of iron, cobalt, and 
nickel, vary with their temperature. Thus, cobalt 
loses all its power of being magnetised at a white 
heat ; iron suffers a similar change at a bright red 
heat ; and nickel at 400deg. Coming to lower 
tempera‘ures we find that the maximum intensity 
of magnetisation of iron is not practically reduced 
up to 220 deg., but between ordinary temperatures 
and 220 deg. the magnetisation of nickel falls from 
800 to 380. Therefore, if the iron keeper of a 
magnet be raised from 220 deg. to red heat the effect 
on the magnet will be the same as if the keeper 
had been slowly withdrawn. Again, if the tem- 
perature of the hot keeper be reduced to 220deg., 
or any point below that, the effect will be similar 
to the application of the keeper. The effect of 
removing a keeper from or applying it to a magnet 
is to produce an alteration of the lines of force in 
the magnetic field, and if there be a closed circuit 
within this field a current will be induced in it. 
This is shown very simply in one type of genera- 
tor used for exploding fuzes. Here a powerful 
permanent magnet has situated near its poles coils 
of wire, with soft iron cores. Across the poles 
is an iron keeper provided with a lever by which it 
can be suddenly and forcibly removed from the 
poles. The result of striking this lever is to induce 
a powerful momentary current in the coils, and if, 





instead of striking the lever, the keeper could be sud- 








denly heated to bright red, a similar effect would be 
attained. Another example of this action is found 
in the early forms of magneto machines invented 
by Mr. Henley. Here the keeper of a permanent 
magnet provided with coils is made to rotate in 
front of the poles of the magnet, alternately closing 
and breaking the magnetic circuit, and thereby in- 
ducing currents. If this keeper were stationary, 
and were alternately heated and cooled at the same 
speed as it revolves, it would produce the same 
effect. Of course it is quite impossible to heat and 
cool a piece of iron through a wide range several 
hundred times a minute, and therefore, in respect 
of speed, the mechanical method has the advantage, 
permitting of a greater output being gained from a 
machine of a given size. 

Having explained the general principle upon 
which Mr. Edison is working, we will now describe 
the generator he is making, as set forth by himself 
before the American Association for the Advance- 
ment of Science. Eight electro-magnets of ordi- 
nary construction are set up in a circle, each magnet 
being in a vertical plane, pointing towards the 
centre, the whole resembling a wheel with double 
spokes but norim. The poles of the magnets are 
let into two discs, which form the bosses of the 
wheel. These discs are held together by eight 
cores or keepers, arranged vertically and passing 
though the discs at either end. Each core is formed 
of corrugated sheet iron tightly rolled up, and sur- 
rounded with a coil of insulated wire separated 
from it by asbestos. Beneath these cores there is 
a furnace containing fuel and urged by a blast, the 
only exit for the products of combustion being 
through the interstices of the corrugated iron 
cores. But the gases cannot gain access to all the 
cores at the same time on account of a semicircular 
shield which is situated beneath their lower extre- 
mities, and consequently while half of them are 
being heated the other half are being cooled, either 
naturally or by means 6f cold air blown through 
them into the furnace. Let us suppose a machine 
of this kind to be completed ; the fire is lighted and 
a current from an external source is sent through 
the coils of the magnets, while at the same time the 
screen is moved slowly beneath the cores. The hot 
gases find their way through a portion of the cores 
heating them, and varying their magnetic capacity. 
As the screen moves fresh cores are successively ex- 
posed to the heat, while those already hot are 
allowed to cool. The result is a continuous current 
through the coils which are connected directly in 
series, the whole forming a closed circuit. From 
each junction between adjacent coils a wire is led 
to a stationary brush which presses on a rotating 
commutator of eight sections. Four of these 
sections are connected to a positive contact ring 
and four to a negative ring, and brushes pressing 
on these rings carry off the current to the external 
circuit. 

Mr. Edison also proposes to utilise the same phe- 
nomenon in the construction of a pyromagnetic 
motor. In this an electro-magnet, similar to the 
field magnet and pole-pieces of an Edison dynamo, 
is laid on its side, and is provided with a cylindrical 
armature mounted on a vertical spindle. The arma- 
ture is constructed of a large number of iron tubes 
bound together into a bundle. Below the arma- 
ture is a furnace, the hot gases of which pass up 
through a part of the tubes. The direction of the 
flow is regulated by a fixed screen, which allows a 
certain part of the armature to become heated, 
while the remainder is cooled by air passing through 
it to the furnace. The hot and cold sections of the 
armature are so arranged that the attraction of 
the magnet on the latter, effects the rotation of the 
bundle of tubes, bringing the hot ones over the 
screen, and the cold ones into the flow of the gases. 
In this way rotation is set up and maintained. 

It is impossible not to be struck with the in- 
genuity and originality of Mr. Edison’s invention, 
but when we come to appraise its practical value, 
the recollection of the hot-air engine, at which 
Stirling and Siemens worked so enthusiastically, 
rises ‘to our recollection. That machine offered 
many advantages over the steam engine, and pre- 
sented fewer difficulties of construction than a 
pyromagnetic dynamo, and yet it came to nothing. 
Its size and slow speed, together with the rapid 
deterioration it suffered under the heat, more than 
counterbalanced its theoretical economy, and to-day 
it is practically extinct, except for a few special 
purposes. The same excessive bulk and first cost 
which prevented the successful use of Stirling's 





engine, is found in the machine we have described ; 
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we are told that a speed of heating and cooling equal 
to 120 revolutions per minute is possible, and even 
admitting for argument’s sake that this is true, it is 
evident that such a slow-moving motor or dynamo 
would have a very small output, as compared with 
one running at 800 or 1000 revolutions, and utilising 
to the full the magnetic capability of its armature. 
The economy of production ‘‘ will be at least equal 
and probably greater than that of any of the methods 
in present use,” at least such is the promise of the 
preliminary experiments, and after the gases have 
done their work in the iron, they will still contain 
a great amount of heat which will be available for 
heating the house in which the apparatus is erected. 
This also is true of the exhaust steam of an engine, 
and, therefore, all that the new method of gene- 
rating electricity offers, is to save the use of a steam 
engine. The furnace remains, burning as much 
fuel as before, and the dynamo has grown to a 
greatly increased extent, while a number of me- 
chanical problems are introduced, for the solution 
of which we have but little information to guide 
us, and what we have does not raise our hopes 
of success. 





THE WEATHER OF AUGUST, 1887. 

THE very fine weather of June and July has been 
continued into August till toward the end of the 
month when the weather became rainy and rather 
boisterous. The mean pressure and temperature 
of the atmosphere at extreme positions of the 
British Islands, to which the Isle of Man is central, 
were as follows : 











Mean 
Mean Difference | Difference 
Positions | Pressure, ‘ion Normal. | — from Normal. 
. | 
| in. in. | deg. deg. 
North 29.88 | above 0.u7 | 53 below 2 
South oC a a Se nil. 
West 29.94 » 05 | 59 ¥ 
East ..| 20.94 7 OseP Ga above 1 
Central .. | 29.95 2 05 | 60 9 1 








The distribution of rainfall in amount and fre- 
quency may be inferred from the following results : 











Difference 

Places. Rainy Days. Amount. from Normal. 
in, in. 
Sumburgh 22 1.90 below 1.31 
Scilly .. 11 2.38 »» (0.07 
Valencia 20 4.47 « aie 
Yarmouth 12 2.82 above 0.65 








Barometrical pressure was slightly above the 
normal value; but its mean distribution was so 
nearly normal that the resultant of the daily general 
directions of the winds was normal, namely, W. ; 
and the mean temperature was also nearly normal. 
The rainfall, however, was considerably below the 
normal in the north, and somewhat above in the 
east. All circumstances considered, the month was 
seasonable. The greatest atmospherical pressure, 
30.4 in., occurred on the 3rd ; the least, 29.2 in., on 
the 30th; thus the extreme range was small. 
The highest temperature, 89 deg., was reported 
at Cambridge, on the 6th; the lowest, 33 deg., 
at Markree on the 14th. The weather was less 
fine in the northern parts of Scotland and Ire- 
land than in the other portions of the United 
Kingdom. Rainfalls exceeding 1 in. in twenty- 
four hours were measured at Valentia on the 
26th, 1.55; and at Hurst Castle on the 3st, 
1.03. Thunderstorms prevailed along the east 
coast on the 16th; around the metropolis on the 
17th ; in Great Britain generally on the 28th ; and 
in the east and south-east on the 29th. In London 
on the 17th, between 6 and 9 p.M., long vivid 
flashes of forked, with intervening sheet lightning, 
were incessant, followed now by instantaneous 
peals of heavy crackling thunder, anon by the 
thudding sounds of more distant thunder, while 
rain fell in torrents to the amount of 1 in. or 2 in. 
according to localities. The concussions of the air 
had a remarkable force, perceptible by the rattling 
of doors and windows and the shaking. of buildings. 
The flashes of lightning had a noticeable downward 
direction. According to the weather notations 
clear days ranged between 15 in the east and 4 in 
the north, overcast between 3 in the east and 17 in 
the north. Ireland had more fine weather than 
Scotland, and England more than Ireland. The 
sunshine recorders therefore ought to have re- 
gistered most in England. The duration of bright 
sunshine, for the four weeks ending the 29th, 


estimated in percentage of its possible amount, 
was for these islands in the aggregate 44, Channel 
Isles 68, south-west England 62, south England 53, 
east England 49, central England 48, north-west 
England 41, north-east England and south Ireland 
39, west England 38, east Scotland 34, north Ire- 
land 32, and north Scotland 23; for the whole 
kingdom 10 per cent. of the possible amount more 
than last year. 


IRRIGATION IN LOWER EGYPT. 
(Concluded from page 261.) 

Now that the dimensions and position which 
would be occupied by Lake Moeris, if it were refilled, 
have been ascertained, let us try to form a correct 
estimate of the end the basin would serve, and the 
good it would effect, beyond that which always 
attends the presence of sweet water in the Kast. 
A clue to this is found by comparing ancient and 
modern maps. Those which indicate the existence 
of the lake show the delta cultivated down to the 
margin of the sea, while those of this century 
reveal the presence of great lagoons and salt 
marshes on the seaboard, covering thousands of 
acres which once bore heavy crops, but are now 
useless wastes. The condition of a part of the 
delta has been described this year in a paper read 
before the Institution of Civil Engineers by Mr. 
Wm. Willcocks. His remarks were confined to the 
two provinces Menufieh and Garbieh, that is to the 
country inclosed between the two branches of the 
Nile. Thecountry to the east and westof this triangle 
was not under his charge, but its conditions are 
much the same as he describes. He says that 
agriculture is carried on for a distance of 65 
miles from the apex of the delta, and that then 
there occurs a belt 15 miles in width, full of ruined 
towns and villages, evidences of former prosperity. 
About forty years ago cotton cultivation was intro- 
duced here, but gradually the lower fields fell out 
of cultivation owing to salt efflorescence and lack 
of drainage. The higher fields were then made 
to produce a double share of this exhaustive crop, 
and as they received neither slime nor manure they 
had to be planted with cotton and rice alternately 
to prevent their complete deterioration. The 
drainage water of the rice fields was run on to the 
lower lands and completed their ruin, which was 
soon followed by that of the upper lands, owing to 
all proper system being abandoned in the arrange- 
ment of the drainage and irrigation canals. The 
belt of land north of the tract just mentioned is, if 
possible, in a worse condition. Through neglect 
of ancient dykes and ancient systems of regulation, 
the sea has been allowed to mingle with Nile water, 
and the two combined have been driven by the 
prevailing north-west winds over the flat low-lying 
land. This tract is composed of barren salt plains 
from which rise numberless mounds strewn with 
bricks and pottery. ‘‘If,’”’ says the author, ‘‘ the 
summer supply of the Nile were sufficient for the 
irrigation of all the land, it might easily be con- 
verted into one extensive ricefield, but as this 
supply is available only one year out of fifty, it is 
useless to consider proposals of reclamation by 
superior rice culture, and recourse must be had to 
the basins which are filled during flood.” There 
are in the two provinces 2,250,000 acres, of which 
1,170,000 acres are cultivated, 670,000 are cultivable 
if there were water available for irrigation, 250,000 
are sandhills, while Lake Borillos, or Bourlos, which 
did not exist in old times, covers 160,000 acres. 
Thus, out of 2,250,000 acres in the provinces, only 
1,170,000 acres, or 52 per cent. of the whole, are 
cultivated. In the whole delta the case is little 
better. From a report by Major Western on the 
subject of utilising the Reian basin, we find that 
the total area of the delta is 4,800,000 feddans 
(5,040,000 acres ; 1 feddan=1.05 acres), and that 
of this 2,500,000 feddans only are cultivated. 








Feddans. 

Area cultivated re ies hep 2,500,000 
», cultivable, but without water 800,000 
9» reclaimable ae: ix 3h 1,500,000 
4,800,000 


Thus wesee that more than 2,300,000 acres could 
be made available for agriculture if the water for 
irrigation could be procured for them. As inferior 
land pays a tax of ten shillings per acre, and better 
land three times as much, it is evident that a large 
revenue would accrue to the Government if this 
waste tract were brought into use again, not to 
speak of the far larger benefit which would be 








gained by the people at large, 


It must be understood that there are two systems 
of agriculture in Egypt. In the Nile valley the 
country is divided by earthen dykes into large 
basins, varying from 8000 to 50,000 acres each. 
These basins are filled with water from the Nile in 
August and September, and are emptied in October. 
The water deposits all its silt, and on this the 
husbandman throws his seed broadcast, reaping the 
harvest in March. After this a crop of vegetables 
is raised by irrigation with well water, and then 
comes the next year’s flood. And so the process 
has remained through the long line of centuries. 
In the Fayoum, irrigation pure and simple is em- 
ployed, the land being supplied by branch canals 
from the Bahr Joussuf, and only Jooded for ten 
days at a time. In the delta the year is divided 
into three portions, each with its system of watering, 
according to the state of the Nile. The summer or 
dry season extends from April to July, both 
inclusive, with an average flow in the river of 
40 million cubic metres per diem. The crops 
raised during this period are cotton, rice, sugar, and 
melons. The flood season extends from August 
to the end of November, with a flow varying 
from 460 million cubic metres to 950 million 
cubic metres. A flood crop of maize is then grown, 
and the summer crops are irrigated and matured. 
The third season is in the months of December to 
March, with a discharge of 61 millions to 135 million 
cubic metres. The crops are then wheat, beans, 
barley, and clover. The condition of the river 
during the year is graphically shown on the an- 
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nexed diagram. In the lower part there are three 
curves marked ‘‘maximum,” ‘‘minimum,” and , 
‘*mean,” and showing the height of the river under 
these conditions. The fourth curve shows the 
amount of water requisite for flood irrigation of the 
delta. It is found that 40 million cubic metres of 
water per day in the Nile is barely sufficient for the 
irrigation of the 2} million feddans of cultivated 
land in the delta, and consequently if additional 
water cannot be obtained from other sources to 
augment the summer flow in the river, there is no 
hope to bring the waste lands into a state of full 
fertility. It would be possible by efficient ad- 
ministration, and by the expenditure of money on 
canals, to introduce a system of basin culture on 
the seaboard, similar to that in use in the Nile 
valley, but only one crop could be gained in the 
year, as compared with three by irrigation,” and 
that not of the best quality. 

But the summer flow of the river can only be 
augmented by impounding the floods, and the ques- 
tion arises whether this plan of robbing Peter to 
pay Paul is permissible. Major Western’s report, 








to which we have already alluded, deals with this 
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CONSTRUCTED BY SIR W. G. ARMSTRONG, MITCHELL, AND ©0O., ENGINEERS, NEWCASTLE-UPON-TYNE 
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point, and we will lay the substance of his figures| great bulk of the water runs to waste, of course, still a long way from seeing the barrage in this 


before our readers. 


We must premise that the barrages are not yet| for the flood irrigation of the delta. 


of sufficient solidity to assure the re;rulation of the 
river during flood time. They have been greatly 
strengthened by the improvements carried out by 
Colonel Scott-Moncrieff, but hitherto these have 
only aimed at enabling the structures to bear a pres- 
sure resulting from the water standing at 13 metres 
on the gauge on the upstream side. As soonas the 


river drops to this level after the flood, the gates of 
the barrage or dam are closed, and the water is 
kept up to this height until the next annual inun- 
dation appears (see diagram, Fig. 7), when they 
are raised, and the river is allowed to fill the beds 





of both branches. 


When the gates are raised the 


and only the crest of the wave, as it were, is used 
In an average 
year the water does not rise much higher than is 


state of perfection, and must make our calculations 
on the assumption that it may always be useless 
during floods. The following Table (by Major Wes- 


necessary to accomplish this successfully, and con-| tern) gives the amount of surplus water at the bar- 


sequently it is only for a moderate time that any of 
it could be impounded. In a bad year scarcely any 
could be taken. If the barrage were capable of 
standing a pressure due to the water being raised 
to the 16 metre level, then a totally different set 
of conditions would prevail. The river could be 
dammed up to that level at any time, and as much as 
was required of the water which now runs to waste 
could be collected and stored for the summer, 
without any risk of reducing the level so that 


the flood canals could not be filled. But we are! 








rage for each tenth day between September 1 and 
December 21. It has been compiled from the records 
of the past eleven years, and gives in the first column 
the number of years (out of the eleven) on which 
there has been any available surplus on the day ; 
in the second column the maximum surplus during 
the period; in the third the minimum surplus ; 
and in the fourth the average surplus spread over the 
number of years during which there is any available. 
The first line sets forth that during the past eleven 
years there have been only five in which there was 
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any surplus water at the barrage (calculated according 
to the conditions prevailing now) on September 1. 
During those five years that surplus has varied 
from 18 million cubic metves per diem to 102 
millions. Consequently if the Reian basin had 
been restored eleven years ago, the annual process 
of filling it could only have commenced on or 
before September 1, in five years out of the eleven. 
If we follow the lines of the Table we see that in 
four years of the eleven there was no spare water up 
to October 10, and that on one occasion there was no 
surplus until December 10. Therefore, if the 


Table showing Water in the Nile available for Storage over 
a Period of Eleven Years. 
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basin will only hold, between the level of filling and 
emptying, enough for one season’s supply, it is pos- 
sible that occasionally it must take this supply 
during twenty days or go short. But ten years out 
of eleven there would be a supply from October 21 
for the greater part of the time until December 31, 
while every alternate year the storage could take 
place from September 1 to December 31 continu- 
ously, that is, for 120 days, with an average avail- 
able amount of 127 millions per day. These differ- 
ences between the average and the requisite 
amounts of the water at the barrage are shown 
graphically in the diagram (Fig. 7) by the curves 
marked “‘mean” and “requisite.” Above these is 
the curve at Feshn, corresponding to the mean 
curve at the barrage. 

Having thus settled from Major Western’s data 
how much water there is to spare during the flood, 
let us see how much of it could be impounded, ard 
how much space there is for its reception. The 





area of the Reian basin is 846 square kilometres at 
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the 20 metre level, 924 square kilometres at the 
25 metre level, and 1001 kilometres at the 30 
metre level. 


At 20 metre level area = 846 sq. kilo. 
880 


” Le »” ” ” 
” 23 ” ”» 896 ” 
” 24 ” ” 911 ” 
” 25 ” ” 924 ” 

30 ” ” 1001 ” 


” 


If filled to the brim it would contain about 920 
million cubic metres of water for each metre of 
depth between 30 and 20 metres, or 9200 million 
cubic metres. Now the period during which the dis- 
charge is required is about 100 days, consequently 
if this amount of water could be got into the 
basin and out again, it would give a flow of 92 million 
cubic metres for 100 days, provided there was no loss 
from evaporation. But in an average year it is 
evident that the basin could not be filled to this 
level, for the Nile only rises to 29 metres at the 
time of maximum flow (November 1) at Feshn, 
and it has to flow 55 kilometres. Major Western 
assumes that the channel must have a gradient of 
1-25,000th, or a fall of one-fifth of a foot per mile. 
This would reduce the level of the water by the 
time it reached its destination by 2 metres, that is, 
to 27 metres. The evaporation is put down at 
1.2 metres, which would decrease our 27 to 25.8 
metres. Now to what depth can the lake be 
emptied? If we assume a discharge channel to be 
cut from the intersection of the limestone range to 
the Nile nearer Wasta, then its extremity need not be 
higher than about 18 metres, or 8 metres below the 
general surface of the country. Adding 2 metres 
for the necessary fall, we have 20 metres as the low- 
water mark of the lake. Now, taking the average 
area between the levels of 25.8 metres and 20 
metres, at 900 square kilometres, we get a stored 
capacity of 900 x 5.8 =5220 millions of cubic metres, 
or 52 millions per day for 100 days. But many 
years the flood level rises at Feshn above 29.8 
metres, and in the maximum year(Fig. 7) it must 
reach 31. In that case the lake would be filled to 
28.2 metres, and its capacity increased by another 
1000 million cubic metres, equal to 10 millions per 
day for 100 days. 

Major Western, in his report, confines himself to 
investigating whether the basin could receive and 
deliver 1000 million cubic metres per year (besides 
the amount required for evaporation), and as a re- 
sult of his calculations he says: ‘‘ The project is 
feasible, as regards levels and volumes for the 
average volumes available every year.” This is 
evidently true for the average volumes, but if we 











take the minimum figures he gives, and calculate 
the possible supply, we find it runs very short. And 
here we may notice that the curves we have com- 
pied from Major Western’s figures do not seem 
|to agree with his Table. The ‘‘ minimum” curve 
jis entirely below the ‘‘ requisite’ curve, showing 
| that under certain circumstances there would be no 
jsurplus water at all. But the Table intimates that 
|in the worst year there may be only 28 million 
|cubic metres to spare from December 10 to De- 
cember 21, and 90 millions from December 21 to 
| December 31, or an average of 59 millions for 
|twenty days, that is 1180 millions. This would 
|just supply the loss by evaporation and leave 
scarcely any for irrigation. 

We, therefore, find that in a year of high flood the 
impounded water, after allowing for evaporation, 
would equal 6200 million cubic metres ; in a year 
of average flood it could equal 5220 million cubic 
metres, and that once in eleven years it would be 
reduced to 1000 millions, or even to nothing at all. 
It is worthy of notice, however, that the high and 
low floods do not run in cycles, so that there is no 
fear of two very low Niles in succession. Every 
alternate year the storage can take place during 
the whole period from September 1 to December 31, 
and can be stopped as soon as the current shows 
signs of reversal. For instance, in the worst of the 
alternate years (column 4 of Table), 2380 million 
cubic metres became available before November 10, 
that is, while the Nile is fairly high, and if the last 
year’s supply were not exhausted, this addition might 
be all that could be received. But if the lake had 
been run to low-water mark the impounding might 
be-continued to December 31, during which time 
4000 millions would be available, or more than the 
difference of level would accommodate. If we had 
the flood curves for the whole period of the eleven 
years before us it would be easy to state exactly the 
amount of storage that could be depended on. Un- 
fortunately we have not, and must, therefore, 
assume an average which will certainly be within 
the truth. If we postulate that in every three 
years there will be one average flood, and that the 
other two floods will be so low as to be practically 
useless, except to provide water for evaporation, 
we shall certainly be making an estimate which 
errs on the safe side. This gives us 5220 million 
cubic metres to spread over three years, or 1740 
millions per year. We have thus a provision 
of 17 million cubic metres per day for 100 days. 
This is a very cautious estimate, and quite omits 
two elements available for the filling of the basin 











upon which Mr. Cope Whitehouse places reliance, 
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In the first place, it supposes that the lake will be 
filled by the direct flow of water from the river 
through a canal cut for the purpose. But this is 
not necessary; at the end of the flood season 
millions of tons of water lie in the basins of Upper 
Egypt at the highest flood level, and all this is now 
allowed to run eastward into the river. It would 
be just as easy to direct it westward into the new 
lake, and thus to fill the latter from a source at a 
high level, and of such a size that the anticipated 
loss of two metres would not be realised. Again, 
the Bahr Joussuf can be relied upon as a feeder, as 
it runs all the year round, and at times has a flow 
of 70 million cubic metres perday. Of course these 
abstractions would be felt at the delta in a year of 
low Nile, but the advantage of being able to rely 
with certainty on irrigating the summer crop, 
would far more than compensate for a little falling 
off in the flood supply, when less valuable crops 
are being raised. 

But to return to our former estimate of an 
assured supply of 17 million cubic metres per diem 
through the hundred days of summer. What effect 
will this produce in the present miserable conditicn 
of Lower Egypt? 

The delta contains 4,800,000 feddans, of which 
2,500,000 are cultivable in summer by aid of 40 
million cubic metres of water per diem, in- 
cluding waste. Of the remainder, 800,000 feddans 
are ready for cultivation, but are without water. 
This would need 8$ million cubic metres per day, or 
one-half of what we have assumed is available. The 
remainder of the land is reclaimable, and would need 
16} million cubic metres, of which 8} millions, or 
one-half, is available. It is, therefore, evident that 
the first effect of the reconstruction of Lake Moeris 
would be to bring 800,000 feddans of land into im- 
mediate cultivation, and to effect the gradual 
restoration of the same amount. This would mean 
the addition of at least 1,000,000/. to the Egyptian 
revenue, and haw great a boon that would be is 
shown by the trouble which was expended a few 
years ago by the statesmen of this country, to ob- 
tain an international guarantee for the loan of one 
million to be spent on useful works in Egypt. But 
this would be the least part of the gain, for the 
crops themselves may be valued at ten millions 
sterling, and who can estimate the effect of that 
money poured annually into a country, which has 
become the battlefield of European ambition solely 
because it could not pay the interest on its debt ? 

One point remains to be considered, the cost of 
the work, This has not yet been gone into with 
exactness, but as the expense is confined to the con- 
struction of about 60 miles of canal, the whole of 
which, with the exception of some five miles, is in 
deep soft soil, or in sand, it would appear that an 
estimate of a million sterling will be most ample. 
A great amount of the cutting can be done fora 
few thousand pounds per mile, and it is only 
the passage through the cliff, which offers any 
obstacle. This is no engineering difficulty ; it is 
only a question of removing so many cubic feet of 
stone, a matter which can be calculated with 
exactitude. Unlike cuttings in our country, there 
are no unknown quantities in the problem, no 
springs, no quicksands full of water, or sliding 
banks. The ground has been baked dry above the 
level of the annual floods by thousands of years of 
continuous sunshine, while between that margin 
and the river, it isdeep with the accumulated silt of 
ages. How seldom is it that an engineering enter- 
prise offers such an ample return. Once the bottom 
of this basin is filled, which will occupy a consider- 
able time, a very meagre flow of water would earn a 
good interest on the estimated outlay. If only the 
800,000 feddans lying ready for cultivation were 
irrigated, a return of 40 per cent. would be ob- 
tained at once, while one need not be very san- 
guine to imagine that the storage will some day 
provide for the entire waste land of the delta, or 
2,300,000 feddans, and produce an annual ineome 
equal to the entire outlay. It only needs the 
annual supply to be raised from 1700 millions 
to 2500 millious to effect this, a change which 
is but a question of depth of cutting in the 
discharge canal of the lake, or better still, of 
the introduction of an improved system of flood 
irrigation in the delta, so that the work can be 
effected with less head of water than at present, 
leaving a supply to be impounded in the worst 
of years. We cannot imagine that the Egyp- 
tian Government will let the matter lie fallow 
very long, and if they do, it is certainly the duty of 
the British Cabinet to move in the affair. In the 





face of Major Western’s report, conceived in the 
most cautious spirit and carried out with every 
possible allowance and deduction, it seems im- 
possible that we, with all our protests that our 
action is governed entirely by the desire to make 
Egypt strong and independent, can let this affair 
be unnoticed. If the evidence obtained is not yet 
good enough, let the matter be investigated further. 
There are in this country at least a dozen engineers 
of eminence who are well acquainted with Egypt, 
and who are able to form a perfectly correct opinion 
as to the feasibility of carrying out the scheme, and 
as to its value when completed. It would be a 
simple matter to ask their advice, and if it were 
favourable to the project the rest would be easy. 
The money could be raised in the City in a day on 
a concession backed by our Foreign Office, and a 
couple of years would see the waters pouring again 
into the desert just as they did in the times of the 
Pharaohs. ‘‘In all labour there is profit,” wrote 
the sage, but surely few labours have offered so 
much unexpected profit as the task Mr. Cope 
Whitehouse undertook in defence of the accuracy 
of Herodotus. 








NOTES. 
Tue Rapiation or Mettinc PLatInum. 

M. Vio.1E, who proposed the platinum standard 
of light, has been making an investigation into the 
relative quantities of radiation from melting pla- 
tinum and silver. He finds that the total radiation 
from melting platinum is fifty-four times that from 
melting silver. This ratio of total energy is much 
less than that of the luminous intensities, which is 
over 1000. In order to measure the luminous in- 
tensities, M. Violle employed the Hefner-Alteneck 
acetate of amyle standard lamp, and he gives the 
relation connecting the value of the latter with 
other standards, as 1 Siemens=1.95 Hefner=0.832 
Methuen =0.208 Carcel= 0.100 Violle standard. 


Lonpon Water Suppty. 

According to the report of Messrs. Crookes, 
Odling, and Tidy the water supply of July in 
London was characterised by an appreciable diminu- 
tion in the habitually small proportion of organic 
matter present. In the case of companies taking 
their supply from the Thames the mean proportion 
of organic carbon was 0.146 part and the maximum 
in any one sample 0.169 part in 100,000 parts of 
water, corresponding respectively to about } grain 
and ;% grain of organic matter per gallon. The 
water was also freer from a blueish tint of colour. 
The slight turbidity manifested for some months 
past in the East London Company’s water was 
noticeable during the past month, and that toa 
very insignificant extent, in twosamples only. The 
samples from which these results were derived 
numbered 182, and were collected at several places 
on different days. The report gives the results of 
the analyses in detail in the form of tables. 


Tuer Viscosity oF Ick. 

Recent experiments on ice by Mr. J. F. Main, in 
which the effects of regelation were eliminated, 
show that ice is a slightly viscous substance. The 
temperatures at which the experiments were carried 
on excluded regelation, the highest temperature 
being under the freezing point. Bars of ice were 
tested in a compound lever testing machine with 
accurate knife edges ; the load being a known 
weight of shot, and the whole inclosed in a double 
wooden box. Mr. Main found that ice subjected 
to tension stretches continuously. When the stress 
is great and the temperature not very low, the ex- 
tension may amount to 1 per cent. of the length 
inaday. It can be measured from hour to hour. 
The extension increases continuously with all 
stresses above 1 kilogramme per square centimetre, 
and at all temperatures between —6 deg. Cent. and 
freezing point. During the coming winter Mr. 
Main hopes to make further experiments at St. 
Moritz in order to determine more exactly the law 
of extension. 


A New Carponaceous MErEoritTE. 

MM. Daubrée and Stanislaus Meunier have 
recently investigated some meteoric fragments 
which fell at Grazac (Tarn) in France on August 
10, 1885, at 4. a.m. Their fall was accompanied by 
a violent thunderclap, and they appear to have set 
fire to a quantity of wheatsheaves. Twenty frag- 
ments of stone were found about the villages of 
Grazac and Montpelergy. They were more or less 
irregular, and the heaviest weighed about 600 
grammes. The black dust of one of them attracted 





the magnetic needle, and left a black mark on 
paper. MM. Daubrée and Meunier state that 
portions of the meteorite heated in a closed tube 
give off thick vapours having a bituminous odour, and 
leave a black magnetic substance behind ; this on 
being heated in an open tube yields a brown ochre. 
Iron has been detected in the meteorite, also sul- 
phur, chlorine, and silicon. The Grazac fragments 
are in their opinion part of a carbonaceous 
meteorite of new lithologic type. Carbonaceous 
meteorites are very rare, but they are the most in- 
teresting of all because they seem directly to indi- 
cate the presence of life outside our own earth. 


THE Late Lorp pe RaMsEY AND THE F Ens. 

The services rendered by the late Lord de Ramsey 
in connection with the drainage of the fens have 
scarcely received adequate acknowledgment. A 
Huntingdonshire celebrity—no less a man than 
Cromwell—commenced the drainage of the vast fen 
area about 250 years since, and Lord de Ramsey, 
better known as Mr. Edward Fellowes, continued 
in the nineteenth century the work so well begun 
by Cromwell in the seventeenth. It was meet that 
Lord de Ramsey, as a foremost man in Huntingdon- 
shire, should do this. Lord de Ramsey was more 
in his element as an administrator than as a politi- 
cian. He was not a statesman of the first order, 
but he was an excellent chairman of a drainage 
Board, and he understood fen questions and fen 
practice well. He was for a long series of years 
chairman of the Middle Level Drainage Commis- 
sioners, and when the Great Middle Level sluice 
failed in 1862, his firm will and financial experience 
proved of the greatest service in repairing the 
disaster. History has long associated the names of 
Cromwell and Bedford with the development of the 
fens ; it will now add that of Fellowes. 


ARTIFICIAL RUBIES. 

M. Fremy has returned to his old experiments 
on the manufacture of rubies. It will be remem- 
bered that a few years ago he succeeded in forming 
small ruby crystals by a chemical or physical pro- 
cess in his laboratory. These crystals were too tiny 
to seriously compete with the natural stone. He 
now claims, however, to produce ruby crystals of 
excellent quality and larger size than the natural 
stones in use. This result has been obtained by a 
new process. The older processes of 1877, em- 
ployed by M. Fremy and M. Feil, consisted in heat- 
ing to a white heat in an earthen crucible a mixture 
of aluminium and minium. The red coloration 
was produced by bichromate of potash. The opera- 
tion was often made with 20 to 30 kilogrammes of 
mixture and gave several kilogrammes of rubies. 
Another method was to heat to a high temperature 
a mixture in equal parts of aluminium and fluoride 
of barium with traces of bichromate of potash. The 
crystals thus obtained were remarkable for their 
neat form, but they were apt to be lamellar. In his 
recent experiments M. Fremy had the assistance of 
a talented young chemist, M. Verneuil, attached to 
his laboratory at the museum. Their first work 
was to find whether the earthenware crucible of the 
early experiments influenced the reactions, and 
they found it did not. Next they found that 
almost all the fluorides when mixed with alumina 
produced corundum by calcination at white heat. 
Fluoride of barium, fluoride of calcium, and cryo- 
lite were used by them. Crucibles of platinum were 
alsoemployed. In the course of the experiments 
they found that a fluoride, such as fluoride of 
calcium, exercises on alumina an enormous power of 
mineralisation. Thus they could crystallise all the 
alumina contained in a mixture of 1 part of fluoride 
of calcium and 12 parts of alumina. In order to 
investigate this fact further they placed at the 
bottom of the platinum crucible some natural 
fluoride of calcium, white and transparent, and of 
great purity. It was covered carefully by a plate 
of platinum perforated with very fine holes. On 
the plate was put a layer of alumina obtained 
by calcination of pure ammoniacal alum. Thus 
charged the crucible was heated for several hours 
at red heat in an earthenware crucible and it 
was found that the fluoride of calcium had almost 
completely transformed the alumina into crystals 
of ruby remarkable for their neat form and their 
rose colour. Thus alumina without being in con- 
tact with fluoride of calcium, and simply affected 
by the emanations of the fluoride, calcined in the 
air, is mineralised, losing its mg oy state and 
changing into a crystalline mass. This discovery is 
important in the science of mineralogy. It shows 
how such bodies as the fluorides, heated in contact 
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with moist air, produce emanations which can 
crystallise amorphous bodies such as aluminium. 
Hydrofluoric acid, acting a very high temperature, 
may play a considerable réle in the reaction. 


Tue Gas Companies AND MINERAL OIL. 

We announced last week that the Russian 
Government intends holding a petroleum exhibi- 
tion at St. Petersburg in November, to which 
foreign manufacturers are invited to send goods. 
In the mean time we note that the Imperial Russian 
Technical Society has issued a circular to all the 
public bodies in Russia, inviting information as to 
the method of illumination used in the towns, 
manufactories, public buildings, and private houses 
of each district, specifying whether electricity, gas, 
mineral oil, or candles are employed. The infor- 
mation will be interesting, anda similar inquiry set 
on foot in the United Kingdom might be productive 
of useful results. Mr. George Livesey, chairman 
of the South Metropolitan Gas Company, ina speech 
to the shareholders a few weeks ago, stated that he 
did not fear the competition of electricity in the 
least, but ‘‘ gas had a great competitor in petroleum, 
which was becoming very cheap, and which 
threatened serious competition.” When the chair- 
man of such a great gas corporation expresses fears 
of this kind, we may rest assured that gas already 
feels the rivalry of mineral oil in the metropolis. 
Nor is the rivalry confined to London only. At a 
meeting of the Manchester Gas Institute the other 
day, the chairman urged that the competition should 
be met by companies boldly adopting mineral oil 
as an illuminant, and lending lamps to customers 
for a small rent as they now do gas stoves. There 
is a good deal to be said on behalf of such a scheme. 
An English gas company has just fitted the Opera 
House at Vienna with the electric light, and why 
should not others—as vendors of illuminants —pro- 
vide people with lamps? A well-made and hand- 
some lamp cannot be purchased under half a guinea, 
particularly if provided with safety appliances, and 
two or three times that figure is very commonly 
paid. In Brussels there are companies that lend 
lamps and trim them daily for a small fee. Why 
could not gas companies adopt this plan? There is 
more than one type of safety lamp in the market 
which will give a light of 43 candles—the equi- 
valent of the ordinary gasalier—for less than half 
the price (2s. 5d. per 1000 ft.) charged by the 
South Metropolitan Gas Company for gas. The 
fact that within little more than a year 300,000 
such lamps have been sold, indicates a determi- 
nation on the part of the public to make use 
of the cheapest and purest light, particularly 
when coupled with absolute safety. If gas com- 
panies do not adopt the suggestion recently made 
at Manchester, there would appear to be every 
probability that the Brussels system will be followed 
here by special mineral oil companies, and the 
opposition referred to by Mr. Livesey will become 
still more formidable. 


Exxectric Morors in Printing Works. 

It is customary to supply each machine in a 
calico-printing works with a separate engine for 
driving it. One reason for this arrangement is that 
every time a fresh pattern is put into the machine, 
it requires to be driven exceedingly slow, and 
frequently stopped, until the attendant has adjusted 
all the rollers so that the various parts of the 
pattern fall exactly into their right places, and 
combine to form a perfect design. for a large 
10-colour machine it is usual to employ a pair of 
engines with cylinders measuring 10 in. by 12 in., 
running at 180 revolutions per minute, and trans- 
mitting their motion through gearing which reduces 
the speed of the star wheel of the machine to 12 or 
13 revolutions per minute. If there be several 
such machines in a works the complications, of 
engines, steam pipes, exhaust pipes, drain pipes, 
and the like, become very great, and a field is 
offered which presents a very favourable oppor- 
tunity fer the introduction of electric motors. As 
an example of the suitability of these apparatus 
for the purpose, Messrs. Mather and Platt show at 
the Manchester Exhibition a very fine 10-colour 
printing machine driven by a motor which stands 
on less ground area than would an engine of cor- 
responding power, while in bulk it is much smaller. 
The motor runs at 700 revolutions per minute, and 
this speed is reduced in the proportion of 56:1 
before it reaches the machine. A pulley 164 in. in 
diameter on the dynamo drives on to a pulley 54 in. 
in diameter by a short belt, which is kept tight 


590 of our last volume. The speed is then further 
diminished by a train of two internal spurwheels 
and pinions. The current for this motor is obtained 
from a dynamo driven by a double-cylinder diagonal 
engine with cylinders 8 in. in diameter by 10 in. 
stroke, and the entire loss of the conversion of 
mechanical power into electricity, the transmission 
of the electricity, and its reconversion into mecha- 
nical power does not exceed 25 per cent., which is 
probably less than the loss that would result from 
condensation of steam and back pressure if the 
printing machine were fitted with an engine in the 
usual way. Where several machines have to be 
driven one large engine and dynamo can be pro- 
vided for the whole, and all the advantages obtain- 
able for the use of a refined type of engine of large 
size can be obtained, with a result in economy 
which will more than counterbalance all other losses. 
The combination of an electric motor and calico- 
printing machine is one which appeals to Lancashire 
visitors, but at the same time it serves equally well 
as an illustration of value of electric power in other 
trades, particularly in those in which it is desirable 
to be able to adjust the speed of each individual 
machine, and render it independent of the rest. 


TRAMWAYS IN FRANCE. 

At the close of 1886, the length of tramway in ope- 
ration in France, excluding a line at Nice, was 436} 
miles. The capital expended at the same date was 
5,412,532/. Of this sum, about 45 per cent. was 
represented by permanent way and works, and the 
balance by rolling and working stock. The traffic 
receipts in 1886 were 1,414,951/., and the working 
expenses having been 1,163,828l., the net profit 
realised for the twelve months was 251,123/. The 
ratio of the working expenses to the traftic receipts 
in 1886 was about 82 per cent., and the average 
return realised upon the capital expended was 4.65 
percent. Atthe close of 1880, the length of line 
in operation was 267} miles ; the capital expended 
was 3,782,3561.; and the average return realised 
was 0.96 percent. At the close of 1881, the length 
of line in operation was 285 miles ; the capital ex- 
pended was 4,040,868/. ; and the average return 
realised was 2.45 per cent. At the close of 1882, 
the length of line in operation was 3293 miles ; the 
capital expended was 4,542,904/. ; and the average 
return realised was 4.75 per cent. At the close of 
1883, the length of line in operation was 351 

miles ; the capital expended was 4,755,024l. ; an 

the average return realised was 5.00 per cent. At 
the close of 1884, the length of line in operation 
was 400 miles; the capital expended was 5,119,428. : 
and the average return realised was 4.90 per cent. 
At the close of 1885, the length of line in operation 
was 4308 miles ; the capital expended was 5,285,7001. ; 
and the average return realised was 4.40 per cent. 
It will be seen that the return realised in 1886 was 
somewhat better than that obtained for 1885, but 
that it was still less than that obtained in 1884, 
1883, or 1882. The average return realised upon 
French tramways was, however, fairly satisfactory 
last year, since it exceeded 44 per cent., which 
may be taken as a good average, having regard to 
the present value of money. At the same time it 
should be observed that the financial results attend- 
ing the working of the various lines were very un- 
equal last year. Thus the tramways of Bordeaux 
yielded in 1886 a net revenue of nearly 30 per cent. 
upon the capital expended. At Havre the corre- 
sponding return was 13 per cent. ; and at Lyons, 9 
percent. Onthe other hand, several French tram- 
way undertakings were worked at a loss in 1886. 
It may be interesting to enter into a few particulars 
on this head, and to give the return realised from 
tramway working in 20 French towns last year. 
The figures come out as follows: Marseilles, 5 per 
cent. ; Nimes, 1.03 per cent. ; Bordeaux, 29.90 per 
cent. ; Tours, 0.35 percent, ; St. Etienne, 0.99 per 
cent. ; Rive-de-Gier, 3.58 percent.; Nantes, 2.36 
percent. ; Orleans, 1.23 per cent. ; Rheims, 10.40 
per cent.: Nancy, 7.53 per cent. ; Cambrai, 2.63 
per cent. ; Dunkerque, 2.85 per cent. ; Lille, 3.38 
percent. ; Valenciennes, 6.65 per cent. ; Boulogne, 
0.13 per cent. ; Calais, 3.83 percent. ; Lyons, 9.40 
per cent.; Paris (five systems), 3.54 per cent. ; 
Havre, 12.90 per cent. ; and Rouen, 6.49 per cent. 





VicToRIAN Raltways.—Two new railways have been 
opened in Victoria—one from Rocky Lead to Daylesford, 
which establishes a further connection across country be- 
tween the Ballarat and the Sandhurst main lines; and 
the other a branch to Rupanyup, in the Wimmera district, 
from Lubeck, a station on the section, to Dimboola and 


MECHANICAL STOKERS. 

To THE Eprtor or ENGINEERING. 
Srr,—Referring to Mr. Proctor’s letter in ENGINEERING 
last week, will you kindly permit me to say that Mr. 
Proctor is mistaken when be suggests that I may have 
some interest in the Bennis patent stoker. I simply 
happen to know all about the Bennis machine and the 
Proctor machine, and I mentioned in reference to the 
recent decisions in Mr. Proctor’s favour that it is open for 
any user of the Bennis stoker fitted with swinging shovels 
to resist Mr. Proctor’s claims, and have the matter tried 
afresh, because I am satisfied that the decisions in Proctor’s 
favour are wrong, and were obtained onevidence which was 
entirely erroneous. That Mr. Bennis invented and patented 
the reciprocating shovel worked by =e be cams of diffe- 
rent throws prior to Mr. Proctor, is well known, but it is 
perhaps not so well known that Mr. Bennis also tried the 
radial flap shovel before Mr. Proctor invented or tried it, 
but, finding that a sliding shovel arran so as to give 
the coal a blow, scattered the coal over the fire better than 
when the coal was pitched from off the surface of a flap. 
Mr. Bennis pethired § and showed that arrangement in his 
patent drawings. Mr. Proctor in his patent specification 
showed and described the flap, arranged so as to receive 
the coal upon its face, and to pitch it forward. This, on 
the strong evidence of Proctor’s witnesses, was found 
by the Court to be the new and useful result for the 
so-called ‘‘radial action,” which I maintain is useless 
and which [ know Proctor has long since abandoned 
by alterations in his machine, so as to give the coal 
a blow the same in effect as in the original Bennis patent. 
The sudden blow on the coal acts like a slight explosion, 
and sends the pieces of coal in a shower over the surface 
of the fire. It does not matter whether the blow is given 
to the coal by a sliding shovel or by a hinged shovel or 
striker. This is proved beyond doubt by the great success 
of Mr. Bennis’s latest arrangement of stoker machine 
with sliding shovel, as mentioned in my last letter. 
Some years ago Mr. Proctor also adopted another im- 
provement, first invented and used by Bennis, namely, a 
spring so arranged as to act as its own buffer to dispense 
with buffers and stops, an improvement which has contri- 
buted to Mr. Proctor’s success perhaps more than any- 
thing else. Mr. Proctor has also followed Bennis in com- 
bining movable bars with the stoker machine. Mr. 
Proctor no doubt worked out his invention without know- 
ing what Mr. Bennis had done before him, nevertheless, 
the result of his action so far against Bennis appears to be 
a serious injustice, 

Yours truly, 


Wurm INGLIs, 
Bolton, September 7, 1887. 





CONCRETE IN SEA WATER. 
To THE Epitor oF ENGINEERING. 

Srr,—I have read with much interest your article on 
the deductions drawn by Professor Brazier from his 
analyses of the cement used in the construction of the 
graving dock at Aberdeen, and I think a perusal of the 
specification for this cement will have the effect of adding 
force to your remarks. 

Specification.—The Portland cement is to be of the best 
quality, and of the description best suited for harbour 
works, 

It is to be finely ground, and when sifted through a 
gauze sieve having 1000 holes per square inch, at least 95 
per cent. by weight of the cement is to pass through with- 
out rubbing. 

It is to weigh not less than 1/5 1b., and not more than 
124 lb., per striked bushel, imperial measure ; the cement 
to be poured from a spout or hopper 18in. above the 
mouth of the bushel. 

Sample blocks will be made from every twenty-fifth 
bushel, taken at random, one at the time of delivery of the 
cement, and another on the tenth day after delivery, or at 
such times as the engineer may direct, After having 
been mixed and cast in moulds, they shall remain in the 
air for twelve hours, and then be immersed in water for 
seven days, at the end of which time, if every five samples 
do not bear an average tensile strain of J000 lb. avoirdu- 
pois to a section of 14in. by l4in., or if each block do not 
bear a minimum tensile strain of 750 lb., the cement shall 
be forthwith rejected. 

Those portions of the specification to which it is in- 
tended to draw particular attention are printed in italics. 

It is specified that the cement used is to be of the best 
and of the description best adapted for harbour works, 
thus throwing the onus of the choice of quality on the 
manufacturer, but the subsequent clauses entirely nullify 
this one, as a more or less complete specification is added 
which requires that the cement is to be finely ground, the 
definition of this requirement being that 95 per cent. of the 
cement is to pass through a sieve having 1000 holes to 
the square inch, but as very coarsely ground cement is 
such that 80 per cent. will pass through a sieve having 
2500 holes to the square inch, and very finely ground 
cement is such that 95 per cent. will pass through a sieve 
having 5625 holes to the square inch, the words “ finely 
ground ” for this cement must be considered to be a mis- 
nomer, and it is, according to present practice, a distinctly 
coarsely ground cement. 

Taking the second and third paragraphs 
find that the cement is to be finely ground and that it is 
to weigh from 115 lb. to 124 lb. per striked bushel. But 
finely ground cement would not weigh more than 106 lb. 
to 108 1b. per striked bushel, and it might not, if very 
finely ground, weigh more than 100 lb. ; therefore this 

cement could not be finely ground if it is to comply with 
the requirements of the third paragraph of the specifica- 
tion. 


ether, we 








by a jockey pulley of the kind illustrated on page 


the South Australian border. 


In the fourth paragraph it is specified that half the 
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samples tested are to be taken from the cement imme- 
diately on delivery, and nothing is said as to the cement 
being aired or cooled, yet these samples are expected to 
bear the same test as those taken ten days later, the 
average strength of every five samples to be at the rate of 
444 lb. per square inch and the minimum strength 333 lb. 
per square inch at 74 days after gauging. It is obvious 
that in order to obtain an average strength of 444 Ib, many 
samples must have a much greater strength than this. 
Even this is a high test, and if we consider that the 
cement is really a very coarsely ground sample it becomes 
a very high test indeed, and one which, combined with the 
high weight specitied, would almost certainly result in 
overliming, which in itself would cause the concrete to dis- 
integrate without the presence of magnesia. : 

That cement once disintegrated will absorb magnesia 
from sea water seems to be more than probable, but that 
good cement, well cooled, used in sea water, must neces- 
sarily absorb the magnesia contained therein is not borne 
out by the facts, for thousands of tons of Portland cement 
have been subjected to this test during the last twenty 
years, and there is no sign, up to the present time, of the 
destruction which has so soon befallen that used at Aber- 
deen, 

The specification referred to above is an illustration, if 
any were wanted, of the necessity for standard specifica- 
tions being adopted for Portland cement. Surely there is 
sufficient engineering talent and authority in this country 
to draw up a series of standard specifications for use under 
different conditions, especially if the engineering talent 
and knowledge of the use of the material in works were 
supplemented and modified by the practical knowledge of 
the manufacturer in the material] ih it is his business 
to manufacture. As it is, almost all specifications for 
cement are more or less contradictory, and thus, some 
parts or other of them must become a dead letter, as it is 
frequently impossible for a manufacturer to comply with 
all their requirements, and the result is that the only part 
of the specification which is rigidly adhered to, is the test 
for tensile strength, a requirement which, in many in- 
stances, might be modified with advantage, as the ten- 


dency at present is for engineers to require too high a test | y 


at seven days. With moderately finely ground cement 
380 lb. per square inch at seven days after gauging is quite 
high enough. Yours, &c., 
RxGinacp E. Mippieton, M.1.C.E., M.1I.M.E. 
49, Parliament-street, September 6, 1887. 








SANDSTONE LANDINGS. 
‘ To tHe EpiTor OF ENGINEERING, 
Srr,—I shall esteem it a favour if any of your readers 
will inform me where the best sandstone landings, suitable 
for hydrochloric acid condensing chambers, can be ob- 
tained. I am, yours neney, 


aXe We 








MISCELLANEA. 
Over 6000 miles of railway have been constructed in 
America during the past eight months, 


It is proposed to adopt the English yard as the standard 
of length in India. 


Captain John Inglis, R.N., has accepted the post of 
naval adviser to the Japanese Government. 


A monument to Herr Krupp is to be erected at Exsen 
by the townspeople. 


The Bulgarian Government intend to raise a loan for 
the ga of completing the Turco-Bulgarian Junction 
Railway. 

Some French capitalists have obtained a concession 
from the Sultan for the construction of a harbour at 
Salonica ; the concession includes the right to levy har- 
bour dues and to construct certain lines of tramway. 


The Baldwin Locomotive Works manufactured 618 loco- 
motives during the year ending in July 1 last, this being 
the largest annual output of the works since their incep- 
tion. 


Water pipes made from indurated fibre are, it is said, 
coming into extensive use in America, they are stated to 
be cheap, light, and strong ; a 24 in. pipe will stand a 
pressure of 80 Ib. to 100 lb. per square inch, 


A strike of joiners has taken place at the Elswick 
Works, due to a want of uniformivy in the wages paid, as 
the carpenters receive at present 2s. a week more than the 
joiners, to which condition of affairs the latter object. 


Nitrogen fluoride has, it is said, been prepared by the 
electrolysis of a concentrated solution of ammonium 
fluoride, The compound appears to be highly unstable, 
exploding with violence when brought in contact with 
glass, silica, or organic matter. 


The Bolton strike is still unsettled, the men having unani- 
mously rejected the last offer of the manufacturers. One 
outcome of the strike is the projection of a Bolton Co- 
operative Iron Works Society, Limited, with a capital of 
15,0007. in 11, shares. 


The Alabama, Massachusetts, and Ohio legislatures 
have all passed laws, providing for the examination of 
engine drivers and firemen, with respect to eyesight, and 
prohibiting the employment of colour-blind individuals in 
such situations. 


The machinery for the ventilation of the two new 
Peninsular and Oriental liners Arcadia and Oceana, 
which are being built by Messrs, Harland and Wolff, of 
Belfast, will be supplied by the D, C. Green Ventilating 
and Engineering Company. 


The gross receipts of the twenty-two principal railways 


in the United Kingdom for the week ending August 28, 
amounted, on 15,4474 miles, to 1,341,980/., and for the 
corresponding period of 1886, on 15,350} miles, to 
1,344,925/7., an increase of 97} miles, or 0.6 per cent., and 
a decrease of 2945/., or 0.2 per cent. 


A complete set of tests on the value of some of the 
various lubricating oils at present in use, has been com- 
menced at Charlottenburg, under the auspices of the 
German Government. The work has been undertaken 
at the request of the Association of German Millers, and 
the results will be published in due course. 


The new central generating station of the Brush Electric 
Lighting Company, in New York, will shortly be com- 
esge The dynamos to be placed here will absorb 2000 

orse-power, and a large fraction of the current generated 
will be used to drive electro-motors, of which there are 
already a large number on the circuit. 


The Darlington Forge Company are at present engaged 
in the manufacture of a large crankshaft for one of the 
steamships of the great Japanese line Nippon Yusen 
Kaisha, of Yokohama. The crank, which is to be made 
of Siemens steel, and of the three-throw type, is 27 ft. 
long, 17 in. in diameter, and of 5 ft, stroke; and will 
weigh, when finished, about 25 tons, 


The new explosive melanite, the introduction of which 
was heralded with such a flourish of trumpets by the 
French press, does not appear to have given satisfactory 
results on a more extended trial, as it is stated that the 
French Government intend to abandon its manufacture, 
substituting for it some other explosive more certain in 
action, and less difficult to produce. 


The awful catastrophe at Exeter ought to lead to the 
more extended use of electricity for lighting theatres. 
If, in addition to this, the building was also furnished 
with properly distributed automatic sprinklers, and an 
iron drop curtain, it could hardly, under any conditions 
whatever, become the scene of such a disaster as occurred 
last Monday evening. 


Whilst a 26-ton steel ingot was being cast at Messrs. 
ickers, Sons, and Co.’s steel works, at Sheffield, the 
mould exploded with great violence, scattering the molten 
metal in all directions. The building in which the opera- 
tion was being conducted was almost totally wrecked, five 
men being killed outright, six others being seriously in- 
jured, some of them fatally. The cause of the accident 
is not known. 


A new line of railway, intended to serve a large agri- 
cultural district in central Northumberland, was opened 
last Monday. This line, which is 36 miles in length, is 
an extension of the North-Eastern system, its termini 
being situated at Alnwick and Cornhill. The work has 
been of a somewhat heavy character, involving many deep 
cuttings and a tunnel through solid rock; the total cost of 
construction has been about 420,000/. 


Mr. W. Borchers has devised a new form of primary 
battery, in which the positive element consists of an iron 
tube closed at one end ; a zinc rod, suspended within this 
tube, forming the negative pole. The exciting fluid has 
the following composition : 


Parts. 
Sodium nitrate ... 8 
Common salt 9 
Caustic soda 30 


In an article on electric traction, in the current number 
of the Bulletin Technologique, M. A. Bandsept gives the 
following rule for the weight of accumulators required to 
transmit a carriage of given weight, to any required dis- 


tance : 
elas .0088 P x L 

1— .0088 L 

where 
w = weight of accumulators in pounds, 
P = weight of carriage in pounds, and 
L = distance to be traversed in miles. 

From observations on the comparative wear of rails, 
made on the Cologne-Munden Railway, it appears that 
the percentage of renewals required on lines laid with 
rails of the materials enumerated was— 


After After After 
i 12 Years. 15 Years. 18 Years. 

Homogeneous iron 80.1 82.0 386.0 
“epee”, ts OD 74.0 74.0 
Bessemer steel (Hoesch 

and Son)... bc 4.7 6.6 17.5 
Bessemer steel (Krupp) 4.1 6.1 9.5 

Pe »»  (Hoerde) 1.3 2.0 5.4 


In a communication to the Académie des Sciences, M. 
Bertrand discusses the properties of saturated steam on 
the hypothesis that the specific heat of this body is a 
— of the temperature, and as a result obtains the 
relation : 


pxuU 
t+ 691 
t = pressure of the steam, 
= its specific volume, and 
¢ = temperature on the Fahrenheit scale. 


peipantinget shows that this relation is approximately 
rue, 


It would appear that a telephone has at length been 
roduced which evades the Bell patents of 1876 and 1887. 
he inventor of this instrument, which is being introduced 
by the American National Telephone Company, of New 
York, is M. J. W. Bonta. The apparatus consists of a 
transmitting Snes to the centre of which is attached 
a comparatively slender carbon rod ; a ball of the same 
material, free to roll along a groove cut in an inclined 


is a constant, where 








plane, which is also of carbon, abuts against the free end 





of the above-mentioned pencil, which latter is connected 
to one terminal of the circuit, the other terminal being 
connected tothe inclined plane. A battery is included in 
the circuit, the receiver being of the magnetic type. On 
speaking into this instrument the ball keeps continually in 
motion, running up and down the inclined plane, and con- 
stantly making and breaking contact with the carbon 
pencil. It is stated that the above arrangement trans- 
mits speech with exceptional clearness and delicacy, even 
when several feet distant from the speaker. 


The report of the Committee on electrical appliances, 
exhibi at the Antwerp Exhibition, has now been 
published, and contains much valuable information, 
though the long period (nearly two years) that has elapsed 
since that Exhibition was held, must to a certain extent 
discount the value of the report. The principal work 
of the Committee has consisted in a series of experi- 
ments, which they have conducted on the efficiency, both 
electrical and commercial, of no less than ten different 
kinds of electric generators and motors, including, amongst 
others, dynamos of the Crompton, Victoria, and Giilcher 
types, and two Immisch motors of different powers. 
Unfortunately the report does not furnish as com- 
plete details of the machines as could be desired, in 
particular very scanty information is given as to weight 
of the various dynamos tested. The power supplied to the 
machines was measured in most cases by a Siemens 
transmission dynamometer, but when the energy trans- 
mitted exceeded 16 horse-power it was estimated by means 
of indicator diagrams. For this purpose a set of the latter 
were taken from the ~ when driving the dynamo, the 
belt was then thrown off, and as soon as the normal rate 
of revolution had been recovered another set was taken. 
The difference between these two sets, multiplied by a 
fraction to allow for friction, was taken as the power 
used in driving the dynamo. Of the generators tested, 
the best results seem to have been obtained with a 
Crompton series-wound machine, designed for arc lighting 
purposes, but the results of most general interest will 
probably be those obtained with the two Immisch motors, 
the most efficient of which weighed about 921b., and gave 
1.8 horse-power at its maximum output, with an efficiency 
of .762 ; the greatest efficiency under any load was .799, 
and the lowest .634. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Chamber of Commerce and Commercial Educa- 
tion.—At a general meeting of this Chamber just held, 
at which there were present a number of members of 
Parliament, the question of commercial and_ technical 
education was discussed. Mr. Mundella, M.P., wrote, 
**T believe we must place such teaching on a much more 
popular basis than heretofore, in order that it may reach 
the class attendants of our higher elementary schools, 
who now enter the warehouses, the counting-house, and 
the workshop deficient in that necessary training for the 
higher and moreimportant branches of their various occu- 
pations. I hope the next session of Parliament will not 
be allowed to pass without a large and effective measure 
dealing with this important question of technical and com- 
mercial education being secured.” The Chamber adopted 
a similar view. 


Distinguished Visitors at Sheffield Works.—On Frida 
last the works of Messrs. John Brown and Co., Limited, 
Messrs. C. Cammell and Co., Limited, Messrs. Vickers, 
Sons, and Co., and Messrs. J. Dixon and Sons (silver), 
were inspected by a large and fashionable company, which 
included the a of Carmarthen, M.P., General Sir 
F, Fitzwygram, Bart., Rear-Admiral the Hon. E. R. 
Fremantle, C.B., Sir Howard and Lady Grubb, Mr. C. 
B. Stuart Wortley, M.P., Colonel H. Vincent, M.P., and 
others. The most interesting operations carried on in 
these enormous works were fully explained, and practical 
illustrations given of the rolling and forging of enormous 
masses of iron and steel to meet Government and other 
requirements. 


Important Movement amongst Yorkshire Miners.—A 
movement, emanating in South Yorkshire, is being made 
for the formation of a new union of miners, to comprise 
the whole of the county of York. The leaders of the new 
movement have issued a manifesto, in which they say, 
“It is the Miners’ Union, or rather the leaders of it, that 
must be held largely responsible for our president condi- 
tion, and we intend to have a union that shall avoid 
strikes, secure us a fair w by amicable means, give 
confidence to capital, bring about good relations between 
ourselves and our employers, and establish a scheme in 
concert with employers by which we shall be provided for 
in sickness and old age, but especially the latter. We 
appeal to coalowners and colliery proprietors to form a 
small committee to discuss the matter with us.” 


Local Industries.—The closing of the quarter shows a 
marked improvement in trade as compared with the 
summer months. The engineering trades have pat wee | 
become busier, but the movement has been very gradual. 
Still a larger number of mechanics are ongioes than 
during any previous purtion of the year. In the iron 
trade also all the leading makes are commanding a steady 
sale, and prices have become firmer during the last month. 
The demand for best classes of cast steel shows the greatest 
increase of any. With the advent of cold weather coal- 
masters are also sure to benefit. 





New Sovuta Watrs.—The Government of New South 
Wales proposes to celebrate the centenary of that colony 
by laying out a public park and erecting in the middle a 
centennial hall or palace. It is proposed to defray the 
cost of carrying out this work by selling the frontages of 








the park as sites for mansions, 
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DRILLING MACHINERY AT THE FORTH BRIDGE WORKS. 





(For Description, see Page 291.) 
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THE 110-TON ELSWICK GUN AT THE 
NEWCASTLE EXHIBITION. 

THE 110-ton Elswick gun, of which a full-sized model 
is shown in the Exhibition, as represented by Figs. 1 
and 2 on page 284, is the largest gun ever made in this | 
country, and is the most powerful piece of ordnance in 
the world. This gun has been made for the British 
Government for the armament of first-class ships of 
war. Itis constructed entirely of steel, the ‘‘ A,” or | 
inner tube, being in one length. Over the inner tube | 
is shrunk the breech-piece, which is surrounded by | 
three layers of comparatively thin hoops of steel. In | 
this manner the whole of the metal assists in bearing | 
the transverse strain. The inner tube extends only to | 
the obturator, or breech-block, which engages in the 
breech-piece, the longitudinal strain being partly borne 
by this piece, assisted by the peculiar distribution of 
the hoops. A long hoop with stout shoulders forms 
the rear part of the first layer, and its front shoulder | 
engages the rear shoulder of another long hoop, | 
which forms the front part of the Pry layer. 
Again, the ‘‘trunnion hoop,” so called, is shrunk 
on in sucha manner as to draw the long hoops of 
the first and second layers together; hence there 
is a direct pull from the trunnion hoop -+to the 
shoulder on the breech-piece, all parts being solidly 
bound together against longitudinal strain. There 
are, in reality, no trunnions, the exterior of the 
trunnion hoop being formed with rings B over which 
a strong steel band passes, and ties the gun to its 
carriage C. To prevent the inner tube moving forward 
from the breech-piece, aring of bronze alloy is run into 
a serrated recess at the front of the latter. A similar 
ring is used to assist friction in keeping the front of the 
trunnion hoop in place, 

In the ‘ obturator,” or means of stopping the 
escape of powder gas, a modification of the De ge 
pad, made by Mr. Vavasseur, of the Elswick firm, is 
under trial. The asbestos pad is retained, but it is 
covered with a thin sheath of copper, which is forced 
by compression on discharge of the gun into close con- 
tact with the inner tube, The principal dimensions of 
the 110-ton gun are as follows: To length, 524 in. ; 
length of bore, 487 in. ; length of rifling, 397 in. ; 
diameter of bore, 16.25 in.; diameter of chamber, 
21.125 in. ; cubical capacity of chamber, 28,610 cubic 
inches ; weight of gun, 247,795 lb. ; weight of powder 


















































velocity, 2128 ft. per second ; total energy, 56,520 foot- 
tons ; penetration, 33.8 in. W.I. 

The gun is mounted on a heavy frame of steel, which 
forms the carriage C, being tied thereto by steel bands, 
as previously stated. The carriage moves backwards 
andl forwards on two stout steel girders D eee the 
slide, the ram of the recoil press passing through the 
lower part of the carriage, and being fixed thereto. 
The slide girders are pivotted at the front d, so that 





charge, 960 lb.; weight of shot, 1800 lb, ; muzzle 





the motion of recoil is always parallel to their upper 
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surface, All the operations of working the gun are 
performed by hydraulic power. 

The elevation or a pn of the gun and slide is 
performed by means of hydraulic rams E under each 
slide girder. Pressure is also admitted to one side or 
other of the recoil cylinder, according as it is desired 
to run the gun in or out. To turn the gun in a hori- 
zontal direction, it is necessary to rotate the platform 
or turret by means of hydraulic, engines, acting on 
pinions, engaging in circular racks surrounding its Theo 

By means of hydraulic breech mechanism the breech- 
block F is unscrewed and moved aside, whilst the shot 
and charge are forced into the bore or breech chamber 
by the hydraulic rammer G, the breech-block is then 
similarly returned to its normal position. The shot 
and cartridge (see Figs. 3 and 4) are raised from the 
magazine by an hydraulic lift H, so as to deliver the 
ammunition at the level of the loading tray I and be- 
tween the breech F and rammer G. 

The 960 lb. charge for the 110-ton gun is composed 
of two cartridges of prismatic form a and 5, 38 in. long 
by 18 in., as shown at Fig. 4. The first cartridge a, 
or portion of the charge, is closely filled with powder, 
but the second portion b is arranged with a cylindrical 
space A for receiving some quick-firing powder for 

roperly igniting the whole of the charges. The total 
Tength of the charge or combined cartridge is 6 ft. 4 in. 
Slow-burning brown prismatic powder is used for the 
charge, composed of hexagonal pebbles or cubes of 
about 14 in. in diameter, and as represented to a re- 
duced scale at Fig. 5 of the engravings. These car- 
tridges are transported from — to place, e.g., from 
the magazine to ammunition lift, in a water and fire- 
proof metallic case, as shown at Fig. 6. The common 
steel shell represented at Fig. 3, is 4 ft. 7 in. in height, 
and weighs 1607 lb. empty and 1800 lb. when charged, 
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PROCTOR’S MECHANICAL STOKER. 

THE mechanical stoker which we illustrate on page 
285, is exhibited at the Manchester Exhibition by 
Mr. James Proctor, of Hammerton-street Iron Works, 
Burnley, who is the patentee and manufacturer. It is 
an appliance for mechanically supplying fuel to steam 
boilers, and so dispensing with hand labour. It con- 
sists of a hopper A into which the fuel is placed either 
by hand or by means of an elevator. The fuel may 
consist of either large or small lumps of coal, or even 
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fine dust ; in fact, the main source of economy resulting 
from the use of this mechanical stoker is that it can 
burn fine slack, which is practically useless for other 

urposes. The fuel passes by its own weight from the 
Sapper to the ram box B, from whence it is pushed 
along troughs by a reciprocating ram I to the shovel 
box C; here it encounters a rapidly moving radial 
shovel D, which throws it forwards on to the firebars ; 
this shovel, with its actuating gear, forms the chief 
characteristic of the invention. The reciprocating ram 
I and the shovel D are actuated by a very ingenious 
piece of mechanism. The main driving shaft L is 
driven by a small cotton rope running on a pulley ; 
this drives the vertical shaft J by means of the worm 
gearing K, the motion being again transmitted by bevel 
gearing to the disc O. A projecting pin on this disc 
works in a slot in the pendulum lever N, and gives it 
the oscillating motion required for actuating the ram L. 
The radial shovels are attached to and oscillate about 
the shafts EE. The required motion is imparted to 
them by the fingers G G, which come in contact with 
the tappets on the wheel P; by this means the shovels 
are brought back to their extreme position, and the 
spring H is extended, so that when the toppet releases 
the finger the shovel suddenly flies forward and sends 
a shower of coal over the fire. The tappets are 
arranged of different lengths to give more or less 
travel to the shovels, and to vary the force with which 
the coal is projected forwards. This device insures 
that every part of the fire shall be regularly fed at 
frequent intervals, and by a little care any desired 
thickness of fire can be maintained. A firedoor § is 
provided for examining the fire and regulating the 
supply of air to the furnace and for removing clinkers. 
This operation, however, is only necessary when fixed 
bars are used. Our illustration shows the bars 
fitted with a self-cleaning arrangement, which can be 
thrown in and out of gear at a moment’s notice. The 
arrangement consists of a very simple combination of 
two levers and a cam, which alternately raise and lower 
the two sets of bars and at the same time give them a 
longitudinal traverse, thus preventing tho adhesion of 
clinkers, None of these bars are in any way attached 
to the actuating levers; they have recesses cast in 
them underneath and simply rest on the rounded 
ends of the levers, their own weight and that 
of the burning fuel keeping them in place; thus 
they can be removed and changed when worn out as 
easily as ordinary stationary bars. When the con- 
ditions are unfavourable to the self-cleansing prin- 
ciple the mechanism can be thrown out of gear and 
oniy used when the bars get dirty. This is a very 
important point in the successful working of movable 
bars, for if they are allowed to continually move 
backwards and forwards when the fire is clean a great 
deal of good fuel is riddled through them into the 
ashpit below and wasted. The mechanism by which 
these bars are actuated will be better understood by 
referring to the illustration, The worm 1 imparts a 
rotary motion to the disc 2, and by means of the pin 
3 an oscillating movement is given to the bell-crank 
lever 5, 6; this gives the required motion to the bar 9 ; 
similarly the bar 10 is driven by the lever 7 and the 
bowl 4. The pipes 12 and 13, also the bearer 11, 
supply jets of steam to the underside of the bars to 
keep them cool. The ashpit door is shown at 16, the 
lead plate 17 and a loose plate 18 cover the space 
between the dead plate and bars. 

The economy of fuel resulting from the use of this 
stoker is very marked and while smoke is almost entirely 
prevented, Over 3500 furnaces have been fitted with 
these stokers, many of them on the condition that a 
considerable saving of fuel should be guaranteed. The 
whole apparatus is extremely neat and simple, and 
costs but little for repairs, as may be gathered from 
the fact that the maker will undertake to keep it in 
repair for 14 per cent. per annum on the first cost, 
which only amounts to about eight or nine shillings 
per annum. 


Our two-page plate contains illustrations of the 
water works of the town of Prague. In a subsequent 
issue we shall publish further engravings of parts of 
these works, and shall at the same time give a detailed 
account of their construction. For the present we 
shall restrict ourselves to explaining that the water- 
wheels are 24 ft. 7} in. in x ramos and § ft. 63 in. 
wide across the floats. They make three revolutions 
per minute, with a mean fall of 2 ft. ’4in. The wheels 
drive double-acting horizontal pumps, each set deliver- 
ing 482,000 gallons per day of twenty-four hours, The 
wheels and the pumps were built by the Bohemian and 
Moravian Engineering Company, of Vysocan, near 
Prague, to the designs of Mr. Pravda. 





AMERICAN SrgAM NAVIGATION.—There are now lines of 
American steamers or Cuba, Venezuela, and ports 
in Central America, as well as to Brazil and ports on the 
Pacific. Another 3000-ton iron steamer is about to be 


contracted for by the United States and Brazil Steam- 
ship Company. 





THE SEVERN TUNNEL.* 
By Mr. T. A. WALKER. 


THE estuary of the River Severn has always been a 
great obstacle to traffic passing from Bristol and the 
south-west of England into the towns of South Wales. 
In the year 1862 the Great Western Railway Company 
constructed the Bristol and South Wales Union Railway 
from Bristol to a point upon the estuary known as New 
Passage, at which point and on the opposite shore, known 
as Black Rock, they erected large piers to accommodate 
a steamboat ferry to which the passengers from the trains 
on either side were transferred to cross the river. Mr. 
Charles Richardson, of Bristol, a pupil of Mr. Izambard 
Kingdom Brunel, and afterwards one of his principal 
assistants, erected these piers, and carried out the works 
of the Bristol and South Wales Union Railway. While 
engaged upon the erection of the piers he was led to con- 
sider the project of tunnelling under the estuary, and 
having studied the geology of the district he, in 1871, 
deposited plans for the tunnel which has since been con- 
structed. It is situated about three-quarters of a mile 
south of the line followed by the steamboats, where the 
river is 2} miles wide at high water. After the plans 
were deposited he obtained the support of the Great 
Western Railway Company and of Sir John Hawkshaw, 
as consulting engineer; the Act was obtained in the 
session of 1872, and the Great Western Railway Com- 
pany commenced the works in February, 1873. The new 
line, as designed and approved by Parliament, consisted 
of a railway descending from the South Wales Railway 
for about four miles on a gradient of 1 in 100 to the 
deepest part of the river, known as ‘‘The Shoots,” and 
ascending from that point by the same gradient of 1 in 
100 to join the Bristol and South Wales Railway near 
Pilning station. The total length of the railway being 
about eight miles and the length of the tunnel 44 miles. 
The thickness of rock above the crown of the arch under 
the deepest part of the river course was 380 ft., but at the 
Gloucestershire side of the river, under a part of the river 
bed known as the ‘*Salmon Pool,” the depth from the 
crown of the arch to the bed of the river was only 15 ft. 

The Great Western poe d Company did not attempt 
in the first instance to let the works by contract, but 
decided to commence them themselves to prove the strata 
and ascertain what difficulties would probably be met 
with. With this view they sunk on the Monmouthshire 
side, at a point known as Sudbrook, a shaft to a depth of 
206 ft. from the surface. From the bottom of this shaft 
they drove a heading 7 ft. square, rising 1 in 500 under 
the centre line of the tunnel to ‘‘ The Shoots” or deep 
water channel of the river, to drain the lowest part of the 
tunnel at that point. When they struck the formation 
level of the tunnel with this heading the heading was 
continued eastwards under the river on the formation 
level for a total distance from the shaft of 1600 yards. 
The shaft was commenced in February, 1873, and 1600 
yards of the heading were completed by July, 1877. 

The company then advertised the works to be let by 
contract. Only three tenders were received, one from 
Mr. Wm. Webster, one from Mr. Brotherhood, and 
one from Mr. T. A. Walker, but as all these tenders 
proved to be from 200,000/. to 500,000/. in excess of the 
engineer’s estimate, the directors decided not to let the 
contract at that stage, but to sink further shafts and drive 
a greater extent of heading to prove that the “ con- 
tingencies” to be met with were not so great as the con- 
tractors estimated. With this view they let small contracts 
for me}! three additional shafts and driving a further 
extent of heading. 

The work progressed without serious difficulty till 
October, 1879, when the heading on formation level, then 
being driven westward from the Sudbrook shaft, tapped a 
great spring of fresh water which proved to be in vastly 
greater volume than the pumps could master, and in 24 
hours the whole of the works in connection with that 
shaft were drowned. The pumps at the other shafts also 
proved unequal to the quantity which percolated from 
the adjoining heading, and the works were brought to an 
entire standstill at the end of October, 1879, 

The heading under the river had been advanced so far 
that only 130 yards intervened between that being driven 
from Sudbrook eastwards and that driven from the Glou- 
cestershire side westwards. At this stage the directors 
called in Sir John Hawkshaw, who had upto this time been 
consulting engineer, and asked him to take entire charge 
as chief engineer. Sir John Hawkshaw accepted the 
responsibility, but associated Mr. Charles Richardson with 
him in the position offered. Sir John Hawkshaw then 
applied to me to know if I were willing to take the con- 
tract for the works, and I agreed to do so on the tender I 
had sent in two years previously. 

The contract was let to me on December 18, 1879, and 
arrangements were at once made to deal with the water 
— had drowned the tunnel, and to resume the 
works, 

After many difficulties and the erection of new pumps, 
the last of which was fixed on October 14, 1880, the shaft 
was cleared of water, and the water was lowered steadily 
till November 2, when the depth was reduced to 30 ft. on 
the bottom heading. As the progress was then par- 
ticularly slow, and it was known that there existed at 
about 1000 ft. under the river from the shaft an iron door 
by which the water flowing from under the river could 
be stopped from coming to the shaft, I sent up one of the 
divers who had been engaged by me throughout the works, 
named Lambert, with two assistant divers to help him, to 
try to shut this door. He made a very plucky attempt, 
but failed, owing to the length of hose. 

On November 8, Lambert put on Fleuss’s dress, and 
proceeded to shut the door. He reached the door in 
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safety, pulled up one of the rails of the tramway which 
passed through it, but then, no doubt overcome by the 
novelty of his situation, he returned to the shaft without 
shutting the door. On the 10th he made another attempt, 
reached the door in safety, passed through and let down 
a flap valve upon a pipe which passed under the door, 
pulled up the other rail, closed the door, and then screwed 
round the rod of a sluice valve on a pipe which passed 
under the door on the opposite side from the one which 
was protected by the flap valve, and returned in triumph 
to the shaft. 

When he returned the water stood then about 20 ft. off 
the bottom staging, and to our great dismay we found 
that the pumps, instead of mastering this at once, con- 
tinued to gain very slowly, sometimes only a few inches 
in the day, sometimes not at all. Eventually the heading 
was cleared and it was found that the sluice valve having 
a left-handed screw, Lambert, instead of closing the sluice, 
had opened it wide, and that accounted for our obtaining 
no relief from the shutting of this door. By closing the 
sluice valve we obtained immediate relief, and were able 
from that time forward to keep the heading dry and to 
have always one pump in reserve. 

On December 13, nearly a year from the time the 
contract had been let, Mr. J. Clarke Hawkshaw and 
myself, with the principal foreman of the miners, went 
into the heading into which the great spring had broken, 
and were able from some little distance to see the point 
where the timbering had given way, and where the water 
was pouring in. aving selected a point in this heading 
where the ground was strong and sound, we arranged for 
the building of a head wall across the heading to stop back 
the water from the spring. In order to effect this two 
dams of clay had to be formed between which the water 
was conveyed in a large timber trough. All soft material 
was then cleared out from between the two dams, and a 
chase cut in the rock, of the bottom, sides, and top of the 
heading, in which was built a head wall of brickwork in 
cement, 9ft. thick, provided with a heavy timber door 
frame and hinges. hen the whole was completed and 
the cement properly set, a door was sent in, hung, and 
then closed downwards by the run of the water from the 
upper side of the head wall, by which means the whole of 
the water from the great spring was entirely excluded 
from the works. 

As soon as the lining of the heading under the river 
was completed to the point where the top of the heading 
met the invert of the tunnel, the door which had been 
closed by the diver was removed and the heading under 
the river examined. So far as it was in the Pennant 
sandstone it was in a fairly good condition, but where on 
the ascending gradient towards the Gloucestershire side, 
it passed from the Pennant sandstone to the red marl, the 
timber had given way, and a great cavity existed nearly 
20 ft. high, above the roof of the heading, into which there 
was = fear that the river itself might break through. 

When the works were commenced the parish of Port- 
skewett contained only 260 inhabitants, it being a small 
parish of two farms with a few labourers and others in 
the village. To carry on such works as the Severn Tunnel, 
it was necessary to make very large provision for the 
accommodation of the men, and by degrees quite a small 
town eed up on the Monmouthshire side, in which in 
1882 there was a population of 2000. On the Gloucester- 
shire side another but smaller settlement was formed, 
where we had at one time about 1000 inhabitants. 

The total number of men employed when the works 
were progressing most actively was about 5000. 

he mining and lining of the tunnel — was com- 
menced early in the year 1881, and after many diffi- 
culties and unforeseen obstacles the whole was completed 
in April, 1885. 

Immediately after Sir John Hawkshaw had taken charge 
of the works as chief engineer, he decided to lower the 
gradient under the river. He thought that both the depth 
of cover under the shoots, 30 ft., and certainly the depth 
of cover under the “Salmon Pool,” 15 ft., were insuffi- 
cient for safety. He therefore decided to lower the 
gradients 15 ft., leaving the 1 in 100 gradient on the Glou- 
cestershire side, as that would be against the load, and 
sharpening the gradient on the other side to 1 in 90. 

On October 10, 1883, being within a week of four years 
from the time the tunnel had been drowned by the great 
spring, the heading on the new gradient, 15 ft. below the 
existing heading, tapped nearly at the same point the 
same spring in Min 4 greater volume. We had at that 
time pumping power to raise 11,000 gallons per minute, 
but this spring alone _ in at a rate of nearly 27,000 
gallons per minute. It was in vain to attempt to contend 
with such a quantity of water with the pumps which we 
then had, and the water gained upon us for ten days, till 
it stood at a depth of 70 ft. in the main shaft. We had, 
however, provided doors built in various places where we 
had any reason to fear an influx of water, and by again 
pevseeee | up the diver we closed the door in this heading, 
into which the spring had broken, and again cleared the 
works of water. 

Only three days after this spring flooded the works, 
one of the largest pumps in the next shaft broke down, 
and that shaft was also filled with water, and on the 17th 
of October a great tidal wave passed up the Bristol 
Channel, submerging all the low-lying parts of Cardiff 
and Newport, drowning hundreds of cattle in the marshes 
near the estuary of the river Derg | through the houses in- 
habited by our men near Cal icot, first reaching the engine 
fires at the Marsh pit and extinguishing them, and then 
flowed down the Marsh pit in a cataract 110 ft. deep. 
These three disasters occurred within one week. At two 
of the shafts the works were soon restored to their former 
condition. At the main shaft it was three weeks before 
we could stop out the water by the head wall, and then it 
became necessary to provide additional pumping plant 
to deal with the 27,000 gallons of water per minute, 

As originally designed by Mr. Richardson, one-half of 








Sept. 9, 1887.] 


ENGINEERING. 





291 








the tunnel was to have had no invert. The whole of the 
tunnel arching and side walls were to have been three 
bricks, or 2 ft. 3in. thick, the invert where used was to 
have been two and a half bricks and 1 ft. 104 in. thick. 
Sir John Hawkshaw ordered the whole of the tunnel to 
have an invert, and the greater part of the brickwork 
was made 8 ft. thick in the side walls and arch, and 2 ft. 
8 in. in the invert, except where we passed through the 
great spring, where the invert also was 3 ft. thick. Add- 
ing to the 15 ft. (to which extent Sir John Hawkshaw 
had lowered the gradients) the ‘* dish” of the invert, made 
the total lowering 22 ft. 

The laying of the permanent road through the tunnel 
was completed at the end of August, 1885. The water 
was finally shut out frora the works on August 11, 1885. 
The first passenger train, carrying Sir Daniel Gooch, the 
chairman of the company, together with other directors 
and their friends, passed through the tunnel on Septem- 
ber 5, 1885. There then remained only some work to be 
done in the open cuttings, and a pump, which blocked one 
road of the tunnel, to be removed. 

The water from the great spring, which was blocked 
out of the tunnel on August 11, began to rise through the 
ground till on October 24, it showed on the pressure gauges 
fixed to the brickwork a pressure of 534 Ib. on the square 
inch, When the pressure reached this point the bricks 
began to fly with small reports like pistol shots, and to 
break, so that considerable quantities of water entered the 
tunnel. The pressure rose at one time to 57 lb, on the 
square inch, when Sir John Hawkshaw decided that it 
would be unsafe to work the tunnel under so great a 
pressure, and gave instructions for the sinking of a shaft 
outside the tunnel to deal with this water and keep down 
the pressure. 

The first of the new engines was ready to start on 
July 1, 1886, the second a few weeks later, and then the 
line was opened for goods traffic on September 1. In the 
mean time a 40 ft. Guibal fan, driven by a compound 
surface-condensing engine made by Messrs. alker 
Brothers, of Wigan, had been erected over the main 
winding shaft at Sudbrook to exhaust air from the tunnel 
and so perfect the ventilation. 

The ventilation has been perfect, and the relief to the 
traffic between South Wales and the south-west of 
England has been very sensibly felt, and this traffic will 
no doubt, with the accommodation afforded by the tunnel, 
be greatly increased when the trains from London to 
South Wales run direct through the tunnel instead of, as 
at present, by Gloucester. 








THE FORTH BRIDGE WORKS. 
Notes on the Machinery Ew. a at the Forth Bridge 
orks.* 


By Mr. WiL11AM ARkOL, of Glasgow. 


Tur greater part of the machinery at the Forth Bridge 
works is original in design and novel in construction, 
chiefly because of the unusual nature of the work to be 
carried out. It may be roughly classified under the follow- 
ing heads : Hydrauling bending and setting, planing, drill- 
ing, erecting, and rivetting. In designing the machinery 
and tools to accomplish these different kinds of work, 
there had ever to be kept in view rapidity of production, 
with a very high quality of work in the finished structure. 
An idea of the quantity of machinery provided to deal 
with the aden passing through the shops may be partly 
formed from the fact that it is capable of finishing 1500 
tons in a single month. 

Hydraulic Bending and Setting Machinery.—To bend and 
twist the large steel plates required in the construction of 
the tubes and their connections, a great variety of hydraulic 
presses had to be provided. The largest of these is capable 
of exerting a pressure of 1600 tons between the dies. It con- 
sists of four 24-in. cylinders, resting on two longitudinal 
girders bedded in concrete. From each cylinder rise two 
iron columns, which carry a fixed table overhead. On the 
top of the rams another table is placed, which can be raised 
or lowered at will. Between these two tables are placed the 
blocks which stamp the plates to the desired shape. In 
most cases this shape isthe arc of a circle, but in others 
the form is very varying, while in some instances the 
plates are flanged as oat as bent or twisted. In nearly 
every case, after a plate has been set while heated, it re- 
quires to be finally adjusted when cooled. To dispense 
with the heating of the plates gives unsatisfactory work, 
and is in many cases iasposaities, In no instance is this 
plan of bending adopted to any extent without annealing 
the plates both before and after the work has been put 
upon them. Much of the final adjusting of the plates is 
done by presses consisting of a simple ram fixed to the 
upper of two girders, which are bound together at the 
ends, the lower girder serving as the seat for the block on 
which the plate is placed. Numerous other forms of 
presses are employed for lighter work. 

Planing Machinery.—A special class of machinery is em- 
ployed to plane the edges of the plates. In the case of 
most of the plates this requires to be done very carefully, 
because in the structure of the bridge a certain per- 
centage of the stress in compression is taken up by the 
tension plates butting, instead of wholly by the rivets as 
o = joints. This statement applies to all plates in the 

ubes, 

The sides are first of all planed on what may be looked 
upon as an ordinary planing machine. It is provided, 
however, with special double side-cheeks, between whic 
are two fixed swivelling tool-boxes, one on each side of 
the machine. These tool-boxes can, when desired, be trans- 
ferred to a special cross-slide, as it is sometimes more 
convenient to work with one box in the cross-slide 


_* Paper read at the Edinburgh meeting of the Institu- 
tion of Mechanical Engineers. 





h | to their work either by hardwood packing 








rather than with both between the side cheeks. Both 
tools act together and cut continuously, that is during 
the backward as well as the forward travel of the table. 
The plate to be cut is fixed upon a curved block, which 
in turn is or bolted to the table. 

For planing the ends of the curved plates a special 
machine had to be designed and built, in which the 
plates are secured to a fixed table, while the tool is 
made to travel backwards and forwards in a swinging 
pendulum that receives its motion through a connecting- 
rod from a travelling saddle. The tool cuts both ways in 
this instance also, and is fed to its work by hand. 

The plan’nz machines employed to finish the rectangular 
plates for girder work, are of the usual pattern for plate- 
edge planing but with the addition of an end slide 
provided with a separate tool for planing one end of 
the plate at the same time that one of its sides is being 
similarly treated. This machine finishes a plate at two 
settings, with the certainty that the ends are at right 
angles to the sides. 

n some machines two saddles are upon the main slide, 
and in others two tools are in one saddle; both devices 
have their advantages. The facing of the tees, angles, 
and other sections, is done as a rule by cold steel saws, in 
order to secure good butting. 

Drilling Machinery.-—As will be inferred from the vary- 
ing character of the work, the drilling is performed by 
various c] The principle kept in view 
is that, whenever possible, girders, tubes, &c., should be 
drilled only while their various parts are temporarily built 
and held together by bolts in the position they will finally 
occupy in the finished structure; in this way the highest 
class of work is obtained. 

For drilling the tubes, the machines, each complete in 
itself, are made large enough to embrace the entire 
circuuference of the tube. They consist of a wrought- 
iron underframe or carriage, on which are placed the 
engine and boiler. On it are also fixed two large cast- 
iron annular rings or headstocks, embracing the tube, 
round which ten drilling slides and heads travel circum- 
ferentially. The slides are moved around the rings and 
consequently around the tubes by a worm at each end, 

earing into a wormwheel that forms part of the rings. 

he motion of the drill heads on the slides is longitudinal, 
or parallel to the tubes. These two motions easily permit 
of the ten drills working at any part of the circumference 
of the tube comprised between the two annular rings, 
which embrace a length of 8ft. When this length is 
finished the whole machine is travelled forwards, and is 
again ready to drilla new length of 8 ft. The tube rests 
on timber blocks, which are removed from the front and 
placed behind as the machine travels forwards. In the 
case of the lighter tubes, the rate of drilling is as high as 
12 lineal feet of tube per shift of ten hours; this represents 
about 800 holes drilled. 

The booms of all girders are drilled separately on blocks, 
thus leaving the bracings to be drilled to template, which 
is done by radial drills at another time. The machines 
employed to drill the booms are of a wholly different 
kind from those used for the tubes. They are moved 
along rails, running on each side of the blocks upon 
which the booms are built, and parallel with them. Asin 
Figs. 1 to 4, pages 289 and 292, they consist of a double 
carriage with upright columns, connected together by 
means of a crossbeam and sundry other framing for carry- 
ing the shafts, pulleys, &c. To the columns and cross- 
beam are secured slides, to which the fixed drill- 
heads are bolted on the front of the machine ; while to 
the back are attached radiating arms, each carrying a 
single drill. In this way there are both fixed and swing- 
ing drills on the two sides of the machine, capable of 
drilling holes in either a horizontal or a vertical plane. 
The fixed drills serve for all holes in the regular pitch, 
while the movable drills take what may be called odd 
holes, such as those where the struts and ties are to be 
secured to the booms. All the fixed drills are self-feeding, 
but the movable ones are fed by hand. The number of 
drills simultaneously at work varies greatly ; at times as 
ane as thirteen have been employed together on a single 

m. 

Other machines having radials with only single drills, 
are used for a special class of drilling, and are found to 
work to great advantage. With the exception of a few 
special tools, all the remaining drilling is done by radials 
capable of making a complete circle round the column on 
which they are supported. Tables are placed on each side 
of these machines, and the work is fixed on one of the 
tables ; and as the drills are placed at a convenient dis- 
tance from one another, all the drilling required is easily 
accomplished without a second shifting of the work. 

Erecting and Rivetting Machinery.—To erect and rivet 
such large quantities of material at the immense height 
at which much of it requires to be done, demands a large 
quantity of special plant for rivetting and other pur- 
poses. The ordinary class of rivetting is accomplished by 
means of small portable rivetters, shown in Fig. 7, 
consisting of two arms held apart by links and stays; 
one arm acts as the holder on, while the other carries 
the hydraulic cylinder for supplying the power, the cy- 
linder and arm together forming one casting. For some 
of the more difficult work, where neither could this form 
of rivetter be employed nor could the work be done by 
hand, small direct-acting hydraulic cylinders were used : 
the die for forming the rivet head was here fixed into the 
piston. Two 4-in. cylinders were usually employed, held 
placed against 
the permanent structure, or by temporary girders brought 
into proper position. In these machines the pressure 
employed was 3 tona per square inch. A large amount 
of excellent work was performed by these machines in 
positions where it was practically impossible to do it 
otherwise. 

The rivetting of the vertical columns of the piers is done 


of machi 





y rivetting machines attached to the undersides of 
© lifting platforms, as shown in Figs. 6and 7. They 
are lifted with the platforms, and do their work while 
the platform is at rest. They consist of two longitudinal 
girders or uprights, one on the outside and the other 
on the inside of the column: Along the face of each 
eed a rivetting cylinder is raised or lowered by 

ydraulic power. The inside girder has a trunnion at top 
and bottom, fitting into a step in two temporary dia- 

hragms for supporting the thrust of the rams in rivetting. 

t is turned round on the trunnions at will, so as to rivet 
up an entire length of 16 ft. of the tube both circum- 
ferentially and longitudinally. The outside girder and 
rivetting cylinder when at work always face the inside. 
The outside girder is attached at top and bottom to two 
wrought-iron rings, which encircle the column, and not 
only furnish the necessary support, but also permit of the 
machine being moved round the column by hydraulic 
power as required. Over 800 rivets have been closed in a 
day by one of these machines. 

In the erection of the large piers of the bridge, hydraulic 
power is utilised to a great extent. The principle adopted 
is to build the piers from off a platform raised by hydraulic 
pressure as the work of erection proceeds, utilising the 
piers themselves in process of building as the support of 
the rising platform. 





FOREIGN AND COLONIAL NOTES. 


South Australian Railways.—The South Australian 
Commissioner of Public Works has taken over the new 
Silverton line. A line from Mount Gambier to Narra- 
coorte, which connects the district with the Australian 
Intercolonial Railway, was formally opened June 18, 


Italian Earthquakes,—The great number of earthquakes 
in Italy in recent years, coupled with the searcity of wood 
in the south of Europe, has begun to attract attention to 
the application of more iron in the construction of 
dwellings; and Belgian and German firms are taking 
advantage of this, and are endeavouring to introduce 
more constructive iron, especially girders. 


Brazilian Iron Ore.—Magnetic iron ore is being deve- 
loped in Brazil to some extent, mines having been opened 
up in the Iguape district. Experiments with samples of 
the ore at Rio Janeiro have shown that the iron produced 
is as good as Swedish and English. 


Public Works in Mexico..-Two important engineering 
undertakings are now being prosecuted in Mexico under 
peer authority, viz., the improvement of the 

arbour at Vera Cruz, and a system of drainage for the 
capital. The work at Vera Cruz is now in course of execu- 
tion, under French engineers, and it is to be completed in 
forty months for 900,000/. 


Volcanic Energy in New Zealand. — It is estimated that 
the matter rejected on the occasion of the recent volcanic 
eruption in New Zealand had a weight of 5,000,000,000,000 
tons. Such calculations are, however, necessarily vague, 


American Locomotive Building.—The Brooks Locomo- 
tive Works are executing an order for 50 locomotives for 
the Chicago, Kansas City, and Nebraska Railroad, 26 of 
which have already been delivered. They are all of the 
American eight-wheel type, with 18 in. by 24in. cylinders, 
and they weigh 42 tons each. 


Canada and Europe.—Montreal has three regular lines 
of foreign steamers running to Hamburg, Antwerp, and 
Havre respectively, and taking out full cargoes of Cana- 
dian produce, Six steamers have been despatched since 
the opening of this year’s navigation. 


Philadelphia Underground Railway.—Philadelphia is 
promised an underground railway. Work is to be com- 
menced in September, and it is expected that several 
miles will be completed before the close of 1888, 


Belgian Rolling Stock in Persia.—The Belgian mechanical 
concern, known as La Metallurgie, has just received an 
order for rolling stock for a Persian line. The order com- 
prises four locomotives. 


Chicago and North-Western Railroad.—The average 
extent of line worked upon this vast system in the year 
ending March 31, 1887, was 4037 miles. The correspond- 
ing average in 1885-6 was 3891 miles; in 1884-5, 3819 
miles; in 1883-4, 3719 miles; in 1882-3, 3465 miles; in 
1881-2, 3033 miles; in 1880-1, 2644 miles; in 1879-80, 
2216 miles; in 1878-9, 2129 miles; and in 1877-8, 2037 
miles. 

German Railways.—In 1885-6, there were 23,294# miles 
of line in operation in Germany, as compared with 22,8364 
miles in 1884-5 ; 22,3893 miles in 1883-4 ; 21,8224 miles in 
1882-3 ; 21,4084 miles in 1881-2; and 21,0663 miles in 
1880-1. It follows that between 1881 and 1886 new lines 
were opened in Germany to the extent of 22274 miles. 
In the same period the completed French network 
was carried from 15,873? miles to 20,7084 miles, show- 
ing an increase of 48334 miles. Of the 23,2948 miles of 
line in operation in Germany in 1885-6, 20,355 miles 
were represented by the State network, In 1880-1 the 
corresponding extent of the State network was only 
13,9524 miles. It will be seen that the German State 
system has been greatly enlarged during the last five 
years, 

Grand Trunk Railway of Canada.—This company will, 
it is said, apply to the British Columbia Legislature in its 
next session for a franchise for a railway through the 
Yellow Head Pass and through Chilcotin county, vid 
Bute Inlet to Esquimal. The Yellow Head Pass is about 
150 miles north in the Rockies from the point where the 





Canadian Pacific crosses those mountains. 
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GILCHRIST ENGINEERING SCHOLARSHIPS.—An entrance 
scholarship will be offered at University College, London, 
in the present month. The value is 35l. per annum 
tenable during two years, and the competition is limite 
to those who have not previously been students of the 
college, and who will not complete their nineteenth year 
before October 1. Every candidate must declare his in- 
tention of taking, at least, the two first years of ore of the 
engineering courses, and the second payments will depend 


(For Description, see Page 291.) 


upon his success during the first year and the arrange- 
ments he makes for the second year’s study. The subject 
of the examination will mathematics, and any two or 
more of the following five subjects: M nics, mecha- 
nical drawing, an essay on a given subject, French or 
German, and the use of tools, A senior scholarship of 
807, will be awarded at the close of the session. Candi- 
dates must have attended college classes in the following 
subjects during the whole of thesession: Applied mathe- 





MACHINERY AT THE FORTH BRIDGE WORKS, 


est | AU AD 
a ee line: a 


Sean 
(ise 





i 
HK i ~s Zi ull Mug 
AAU, st aca Rt 


aah bl 








matics, physics, engineering, engineering drawing, and 
geology. The results of the class examinations will decide 
the obtainment of the scholarship, providing sufficient 
merit has been shown to justify the award. There are 
also exhibitions and scholarships given at University 
College for mathematics, ge chemistry, classics 
German, French, art, Greek, Hebrew, jurisprudence and 
political economy, philosophy of mind and logic, English 
literature, medicine, surgery, pathology, and physiology, 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The ber of views given in the Specification Drawings is stated 
> a phe Lypenvod > hey where none are poco th the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 


.C., either y, or by letter, 
amount of and postage, addressed to H. READER LACK, Esq. 
The date of the advertisement o acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
by ee eee Srom the date of 
advertisement acceptance of a complete i u 


a, specification, 
es the Patent, Ofice of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


7886. G. A.C. Bremme, Liverpool. Improvements 
in Valve Gear for Steam and other Motive Power 
Engines. [8d. 7 Figs.) June 12, 1886.—This invention relates 
chiefly to marine engines which should have a short crankshaft 
free from eccentrics and other valve gear. According to this in- 
vention, the valves are driven from eccentrics mounted on a shaft 
which is parallel to the crankshaft. This supplementary shaft is 
driven by a crank arm whose other end is fitted in a bearing in 
the connecting-rod. (Sealed August 16, 1887). 


F. J. Burrell, Thetford, Norfolk. Improve- 
ments in Apparatus for ane Compound Engines. 
isd. 8 Figs.) July 30, 1886.—A valve held down to its seat by a 
spring, is provided for admitting steam direct from the boiler 
into the receiver, so that the engine may be started by the low- 
pressure piston when the high-pressure piston crank is on a dead 
centre. The spindle of this valve 1s pressed upon by a lever which 
opens the valve inst the pressure of the steam and of the 
spring so that it closes immediately the lever handle is released. 
When the low-pressure piston crank is on a dead centre, the 
engine may be started by opening the receiver to the atmosphere 
or the condenser by means of a flap valve, the tail of which is 

rovided with a projection against which the lever comes when it 
is turned in the reverse direction. This valve is also closed, im- 
mediately the handle is released, by the pressure upon it of the 
steam in the receiver. Thus the driver, if he fails to start the 
engine by turning the lever handle in one direction, can without 
loss of time turn the same handle in the opposite direction and 
thus start the engine. When both cylinders are worked with 
high-pressure steam direct from the boiler, a slide valve is em- 
ployed for closing the connection between the exhaust from the 
high-pressure cylinder and the receiver and opening it to the 
atmosphere or the condenser. This valve is held down bya spiral 
spring upon its back so that it can act as a safety valve and allow 
the steam in the receiver, when it exceeds a certain pressure, to 
blow off through the high-pressure exhaust into the atmosphere 
or the condenser. (Sealed August 12, 1887). 


10,871. G. L. Lambert, Nottingham. Improvement 
in Valves and Valve Gear of Steam wuenen and 
other Fluid Motive Power Engines. [ls. 3d. 23 Figs.) 
August 26, 1886.—This invention relates to improvements in the 
valves employed with the type of steam engine described in the 
patent specifications No, 4340 of 1877, and No. 3193 of 1881, in 
which separate piston valves are employed for controlling the 
ingress and egress of steam at each end of the steam >ylinder, 
each valve working in a separate steam chest. This invention 
also relates to an improved radial cut-off gear, to an improved 
rectilinear cut-off gear, to an improved governing mechanism, 
and to the mode of employing the angular action of the engine 
connecting-rod to work the detaching gear described in the specifi- 
cations above mentioned. (Accepted July 30, 1887). 


11,698. R. Nicholson and T. Thorp, Manchester. 
Improvements in Stop Gear for Steam and other 
Engines, [lld. 7 Figs.) September 10, 1886.—The object 
of this invention is to provide mechanism for automatically closing 
the throttle valve of a steam engine, soas to prevent the engine 
running away, and also to provide means for stopping the engine 
by hand in case of accident. The connection between the governor 
and the throttle valve is made by two rods, which, when the 
engine is running at its nermal speed, are held together to work 
as one piece by means of a weighted lever which is pivotted to 
one rod and bears against the other to hold them together. When 
the engine exceeds its normal speed, the governor, by means of 
an arrangement of adjustable lever, raises the weighted end of the 
Pivotted lever, thus allowing the two rods which compose the 
connecting bar — whereupon the rod connected to 
the throttle falls, thereby closing the valye and cutting off steam. 
(Accepted July 16, 1887). 


11,723. R. Dick and R. Kennedy, Glasgow. Im- 
rovements in Steam and other Fluid Pressure 
otive Power Engines, (8d. 7 Figs.) September 15, 1886.— 

The figures illustrate a vertical reciprocating double-acting high- 

speed engine for driving dynamos for electric lighting direct. The 

cylinder casting A also forms the main frame of the engine, 
and is bolted by its lower part B! to the sole-plate B. The 
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piston is formed in two parts D, D, working respectively in 
the upper and lower portions of the cylinder A. The parts D, D 
form a single hollow casting which is suitably slotted to allow 
of the passage of the horizontal crankshaft A connecting- 
rod F connects the upper piston-head with the crank-pin EL, 
The space between the two piston-heads D, D forms a steam- 
tight exhaust space communicating with the valve chest H and 
the exhaust pipe J. Steam is admitted to the top side of the 





upper piston-head, and to the underside of the lower piston-head 
through ports a}, a''!, which are controlled by piston valves ri 
ted on a rod which is operated by a ting link 
g from a crank disc on the crankshaft. Figs. 2 and 3 show a 
different arrangement of valve gear consisting of a rotary disc 
valve L mounted on the crankshaft E. (Accepted July 16, 1887). 


1235. C. Silver and H. Th Henley-on- 
Thames, Oxford. A Rotary e. (8d. 6 Figs.) 
January 26, 1887.—Steam is caused to act upon a piston or disc 
moving in an annular chamber surrounding a wheel upon which 
the piston is fixed. The wheel is mounted upon a shaft by which the 
rotary motion of the wheel may be im to any mechanism. 
(Sealed August 26, 1887). 








6666. L. J. Todd, London. Improvements in the 
Cylinders and Vaives of Certain Double-Acting 
Steam es. (8d. 2 Figs.) May 6, 1887.—The double- 
acting cylinders of the type referred to by this invention, have a 
separate steam inlet at each extreme end, and a common exhaust 
in the centres controlled by the engine piston itself, The two 
steam inlets lead to an oscillating inlet valve common to both 
which is situated at the centre of the length of the cylinder an 
is controlled by the governor. (Sealed August 26, 1887). 


6866. W. Allan, Sunderland, Durham. New or 
Improved Means and Apparatus for Working the 
Slide Valves and Stopp’ _ Reversing es. 
[8d. 6 Figs.] May 10, 1887.—The eccentric sheave receives 
motion from the shaft through the medium of a key moving in 
two ways incl one ther—one in the shaft and the other 
in the sheave—so that by shifting the position of the key the 
eccentric sheave is caused assume a different position on the 
shaft, thereby reversing the engine without necessarily shutting 
off steam. (Sealed August 16, 1887). 


8270. C, D. Abel, London, (P. Brennicke and Co., Berlin.) 
Improvements in Valves and Valve Gear for Steam 
Engines, (8d. 8 Figs.) June 8, 1887,—Within the valve chest 
Bof the steam cylinder A isthe main slide D, similar to an ordi- 
nary D slide with through passages, and which receives its 
motion in the usual manner from an eccentric on the crankshaft. 
On the back of this slide works the expansion slide E, which has 
rack teeth formed on its back gearing with the teeth of a sector F 
whose ay J is carried in bearings fixed to the slide D. The 
sector F has lateral projections rege which bear blade springs 
J*, f?, in such a manner that the sector F hasa tendency to 
return to its central position in which the slide E closes the steam 

es d!, d2 of the main slide. The sector F terminates beyond 
its axis fin an arm f#. A shaft h actuated by the governor passes 
through stuffing-boxes into the steam chest B, and on it is 
mounted a disc H which is tapered in the same direction on both 
sides. The disc H presents gradually i ing and d ing 
thickness of its periphery, and is situated in the path of the arm 
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J+as this moves to and fro with the slide, so that ‘at each motion 
of the slide and the arm, the latter comes in contact with the disc 
H, which consequently turns the sector on its axis and causes it 
to move the slide E so as to uncover the one or the other of the 
steam es of the slide D, and keep it open until the arm in 
travelling becomes freed from the disc H. The springs /3 then act 
upon the sector F, and cause it suddenly to assume its normal 
position, in which the expansion slide E closes the steam es, 
and thus effects a sudden cut-off. According to the variations in 
the speed of the governor, the shaft h is turned more or less so as 
to bring a wider or narrower part of the periphery of the disc H 
to act upon the arm /4 of the sector, which is thus depressed for 
a longer or shorter space of time so that the cut-off and expansion 
is automatically regulated by the governor. Instead of making 
the expansion slide E flat, it may be formed as the segment of a 
circle working on a correspondingly hollow curved face in the 
slide D. In this case the sector F is replaced by the slide E 
itself, and the tooth gearing is avoided. (Accepted July 9, 1887). 


HOT-AIR ENGINE. 


12,346, H, Robinson, Manchester. Improvements 
in Hot-Air Engines. (8d. 5 Figs.) September 29, 1886.— 
The disp] or reg tor B is preferably formed of a metal 
casing filled with wire gauze or asbestos yarn, and is provided 
with holes for the a of air through it. The regenerator 
piston-rod E is coupled to a slide or head N and a friction pulley 
Q, between which the connecting-rod K from the working piston 




















1 is free to slide, in such a manner that the angular motion of the 
connecting-rod is transmitted as a vertical movement to the re- 
generator. As shown in the figure, the regenerator B is at its 
highest point ; the air in the lower part of the chamber A is heated 
and expanded by the action of the furnace V, and the working pis- 
ton I is performing its outward stroke. When the piston I has com- 
pleted its outward stroke the regenerator B will have been lowered 





by the downward motion of the crank-pin L, and when the piston 


T has half completed its inward stroke, the regenerator B will have 
arrived at the bottom of its stroke, taking up heat from the air in 
its descent, whilst the piston I is caused to complete its inward 
stroke by the momentum of the flywheel, The regenerator is now 
being , and in its ascent it gives up its heat to the air, caus- 
ing it to bey greene and drive the piston I forward again. B is raised, 
the piston I completes its outward stroke, and the action is re- 
peated as before. (Accepted July 23, 1887). 


HYDRO-CARBON ENGINES. 


8436. G. W. Weatherhogg, Swinderby, Lincoln. 
Improvements in Petroleum and similar Engines. 
(Is. 83d. 12 Figs.) June 26, 1886.—In this improved engine the 
petroleum, benzoline, or other liquid hydro-carbon is first mixed 
with air, then P d with ther body of air in a chargin 
cylinder, the compression being carried to such a degree tha 
upon ignition in the power cylinder a quiet but complete com- 
bustion rapidly ensues. @ separate pewer and charging 
creates are fitted with concentric pistons, which are coupled to 
: ee by a single connecting-rod. (Accepted June 29, 


9866. H. A. Stuart, Bletchley, Bucks. Improve- 
ments in Petroleum and other Explosive Engines. 
(8d. 12 Figs.] July 31, 1886.—This invention relates to engines 
driven by the explosive combustion of a mixture of gas or petro- 
leum, &c., with atmospheric air. The improvements consist in 
means for variably automatically mixing and measuring and con- 
trolling any desired supply of the combustible mixture, but more 
particularly in a “‘sight-feed” arrangement, whereby each charge 
of the mixture can be seen both before and after it has been mea- 
sured, and, if desired, at any time before it enters the cylinder 
for explosion. The improvements also comprise an improved 
valve for igniting the explosive mixture. (Accepted July 6, 1887). 


12,134. B, Butterworth and J. Butterworth, Roch- 
dale, Lancaster. provements in Engines in which 
the Power is Obtained by the Ignition and Expan- 
sion of a Combustible xture. (8d. 4 Figs.) Septem- 
ber 24, 1886.—This invention relates to a new device for convert- 
oo reciprocating motion of the engine piston into thecontinuous 
rotary motion of a shaft. The piston is of “trunk piston” 
type, and is attached by means of a connecting-rod to an 
oscillating lever which is pivotted at its lower end toa fixed 
point. This lever is formed with a straight slot in which moves 
a sliding block in which rests the crank-pin of the crank of 
the engine shaft. The distance traversed by the sliding block 
along the oscillating lever bears such a proportion to the distance 
between the centre of the crankshaft and the fixed centre of 
oscillation of the lever, as to cause a considerable difference in 
the speed of the piston during its outward and inward strokes. 
This difference in speed is preferably such that the piston accom- 
plishes its outward stroke in not more than about half the time 
occupied by its inward stroke, (Accepted July 27, 1887). 


BOILERS. 


9249. A. Metcalf, Preston, Lancaster. Improved 
Construction in Steam Boilers for the Better Gene- 
rating of Steam and Circulation of Water. [6d. 6 Figs.) 
July 16, 1886.—Inventor claims chiefly the insertion, in the in- 
ternal flues of steam boilers, of a cylindrical water boiler of as 
large a size as the flues will admit without gwen | with the 
draught, that is to say, about four-fifths the internal diameter of 





the boiler flue. (Sealed August 9, 1887). 
9704. G. Becker, Maestrich olland. Improve- 
ments relating to Steam Boilers and to es to 
U in Connection therewith. (8d. 2 Figs.) July 


be 

27, 1886,—Inventor claims chiefly a steam generator having a 
forced draught, provided with means for utilising the products 
of combustion as motive wer concurrently with the steam. 
Also, the successive utilisation of steam from two steam domes of 
the generator, and the periodical admission of air for onapectes 
combustion into the furnace, in sucha manner that this admission 
of air is wey oe at least during the moment of the greatest 
expansion of or the reduction of the —— of the steam in the 
an which receives the gases of combustion. (Sealed August 2, 
1887). 


9966. J. Richardson, Lincoln. An Improved Form 
of Steam Boiler. (Sd. 4 Figs.) ugest 8, 1886.—The object 
of this invention is to dispense with internal stays or tie- 
without interfering with the efficiency of the boiler. This is 
effected by making every part of the firebox and outside shell of 
either spherical or cylindrical shape, the only flat surfaces being 
the tube-plates, which are abundantly stayed by the tubes. (Sealed 
August 9, 1887). 


10,339, T. Lishman, Ga ead, Durham. Im- 
provements —" and ected with, eam Boilers 


and ‘or Steam 

(Is. 1d. 17 Figs.) August 12, 1886.—According to this invention 
a tube is placed lengthwise in the furnace flue of a boiler so that 
the said tube is embedded in the fuel. Inside this tube and 
concentric with the same is placed another tube which communi- 
cates by means of cross pipes or hollow stays with the interior of 
the furnace flue, The feed water of the boilers is caused to cir- 
culate through the annular ne between the two concentric 
tubes, thereby becoming heated, whilst the innermost tubes serve 
to heat the air on its way to the fuel in the furnace. (Accepted 
July 30, 1887). 

12,697, H. H. Lake. 

wick, New Jersey, U.S.A. 
Boilers or Generators. 


London, (W. Z. Kelly, New Bruns- 
) Improvemen' team 
(11d. 36 Figs.) October 5, 1886,— 








A number of tubes A are arranged upon an inc’ine and subjected 
to the heat of a furnace underneath. These tubes are connected 
at their ends to headers B which are united one above another 
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and connected with a steam and water drum C, so that the heated 
water and steam may ascend through the inclined tubes A and 
rise through the headers B to which the upper of these tubes are 
attached, into the drum C, whilst the cooler water descends from 
the drum C by vertical pipes f through the headers at the other 
end into the inclined tubes A. A hollow combined header and 
saddle D of cast iron placed under the forward end of the steam 
and water drum C, affords the communication between the in- 
clined tubes and the drum. A similar hollow pomp F is placed 
under the forward end of the drum C. By means of flame plates 
G the flame and products of combustion are caused to follow a 
circuitous course between the inclined tubes A. (Accepted July 
23, 1887). 


12,426. G. Downing, London. (EF. Browilet, Paris.) 
An Improved Safety Apparatus for Steam Gene- 
rators. (8d. 3 Figs.) September 30, 1886.—The essential part 
of this invention consists in oe a hole in the top plate of the 
boiler shell and covering in the hole with a hollow casting or 
chamber, one side of which is formed by a thin metal diaphragm. 
This thin diaphragm is intended to yield to an excess of pressure 
and allow the contents of the boiler to oreeee. thus preventing an 
explosion. . The timely yielding of the diaphragm to over-pressure 
is insured by causing the steam pressure to press the diaphragm 
againts cutting edges fixed in the containing chamber. (Accepted 
July 27, 1887). 

14,750. J. McCool, London. Improvements in 
Steam Boilers and in Settings for same. (8d. 14 Figs.) 
November 13, 1886.—This invention relates to a boiler composed 
of aseries of cylindrical vessels of wrought iron or steel placed 
more or less horizontally and connec’ together vertically by 
neck tubes, and placed across a furnace. The illustration repre- 
sents the arrangement emploved for securing circulation of the 
water ina vertical boiler of ordinary type. H are U-shaped tubes 
fixed in the crown I of the firebox J, with their bent parts extend- 
ing down into the fire. Into the upper ends of the [J tubes which 























44750 


are expanded in the crown plate I, circulating tubes M are secured 
by means of coned discs K. The circulating tube M ‘in the one 
branch of the J tube reaches down to near its bottom, and is 
left flush with the disc at the top. The other circulating 
tube M in the other branch of the tube extends only 
a short distance down the latter, but stands above the disc at the 
top, and may be continued down into the side water space of 
the boiler as shown at M!, so as to effect a constant circulation of 
water. Holes are formed in the discs K to allow of the escape 
of steam and heated water from the (J tube. (Accepted July 20, 
1887). 


8180. W. H. Farris, Rock Island, Illinois, U.S.A. 
Improvements in Steam Generators, (8d. 12 Figs.) 
June 7, 1887.— This invention relates to an improved hollow 
furnace bridge provided with a water receiving and steam-dis- 
charging chamber cc icating with each other only through 
the hollow grate bars and tubes leading from one of the bridge 
chambers, in connection with a water pipe leading from the 
water space of the boiler to the water chamber of the bridge, and 
a steam pipe er from the steam chamber of the bridge to the 
steam space of the boiler. (Accepted July 9, 1887). 





BOILER FURNACES. 


9974. J. Proctor, Burnley, Lancaster. An Im- 
provement in Steam Boiler and other Furnaces. 
(8d, 2 Figs.] August 4, 1886—The improvement consists of a 
steam bearer upon which the ends of the firebars rest, in combi- 
nation with a steam supply pipe and a perforated steam exit pipe 
discharging the steam in front of the bridge or beneath the bars 
or both. (Sealed August 9, 1887). 


12,078. H. H. Lake, London. (C. Bianchi, Turin, 
Italy.) Improvements relating to for Pro- 
moting Combustion in Boiler and other Furnaces. 
(8d. 3 Figs.) September 22, 1886.—This invention relates to 
means for improving the draught, and consists in the employment 
in the ash-box or receptacle of a steam boiler or other furnace 
having grate bars, of a number of conduits or tubes open at their 
two extremities, and extending from the external atmosphere to 
different points beneath the grate in such a manner thata portion 
of the air for supporting the combustion passes through the con- 
duits, and is directed to the rear part of the grate. (Accepted 
July 23, 1887). 


5888. R. Marshall, London, and W. Clark, Charl- 
ten, Kent. Improvements in Furnaces for Steam 
Boilers, (8d. 14 Figs.) Abril 22, 1887.—The underside of the 
front part of the furnace is enclosed by a plate in such a manner 
that only a limited supply of air (preferably heated to a high tem- 
perature) is allowed to pass, so as to maintain only a thin layer of 
the fuel in a state of incandescence on the firebars, the heat from 
this layer effecting the distillation of the thick layer of fresh fuel 
above it. (Sealed July 29, 1387). 


8110. L. P, Cohen and E. Herm Paris. Im- 
rovoments in Step-Gratings for Effec an Entire 
ombustion of the Coals in Steum Boiler and other 
Furnaces, (8d. 2 Figs.) June 6, 1887.—The improved step- 
grate is composed of three separate movable step-grates arranged 
in line so as to form one grate. The two upper grates are sus- 
nded from pins fixed in their top ends, whilst the bottom grate 
8 pivotted at its lower end. The inclination of these grates may 
be altered as desired, and the fuel allowed to fall gradually down 
along the grate, by means of counterweights and levers which are 
operated from outside the furnace door. (Accepted July 23, 1887). 


ENGINE FITTINGS. 


15,590. H. G. Small, Wilmslow, Cheshire. Improve- 
ments in Metallic Packings. [6d. 4 Figs.) November 30, 
1886.—The improved packings are composed of hollow rings or 
hollow helical coils or segments of such rings or coils made of soft 
metal alloy and of such shape or section that their sides are 
bulged out by pressure applied to their tops. (Accepted July 2, 
1887). 





1280. J. Fletcher, Ashton-under-Lyne, Lan 


caster. 
An Improved Method of, and Apparatus for, Lubri- | like. 
t) ¢ other an 


ca team Engine and Grinders, 
Valves, (8d. 2 Figs.) January 27, 1887.—This invention re- 
lates to an improved sight-feed lubricator in which there is no 
pressure in the sight giaes, the globules of oil being drawn up 
through the water in the sight glass by means of a vacuum pro- 
duced by a jet of steam passing through an ejector nozzle. (Ac- 
cepted July 20, 1887), 


7719. S.S. Bromhead, London. (C Rohn, Newark, 
New Jersey, U.S.A.) . Improvements Packing for 
Piston Rods. (8d. 4 Figs.) May 27, 1887.—A sleeve H is 
fitted around the piston-rod A, and is formed with a chamber be- 
tween the inner surface of the sleeve and the periphery of the 
piston-rod, in which a thin sheet or film of fluid is at all times 
maintained ; thesleeve H being provided with a number of holes 
through which the fluid under pressure is admitted to the 
chamber of the sleeve. At each end of the sleeve H are fitted 
boxes I around the piston-rod, which contain any suitable packing. 


The flat faces of these boxes are ground steam and water-tight 
with the adjacent faces of the bush J and the glandC. The outer 
periphery of the boxes I is of smaller diameter than the inside of 
the stuffing-box B ; whilst the bush J and the gland C are bored 
to a greater diameter than that of the piston-rod A. By this 
means the piston-rod is allowed a slight lateral movement. The 
fluid under pressure is admitted to the stuffing-box through a 
cock M from a reservoir, which is mounted on the stuffing-box. 
The pressure is maintained by means of a piston and coiled spring 
inside the reservoir. (Accepted June 29, 1887). 


STEAM TRAPS, 


} Pipes and for 

poe. . 4 Figs.) May 28, 1887.—The valve 

chest has an inlet pipe b, and an outlet pipe c which contains the 
scat of the discharge valve e. This valve is connected by a link 
to a pin m on a lever g which is fulcrumed at n to the walls of the 
valve chest. The two arms of the lever g are of unequal length, 
and carry weights p, g. These weights p, q are of the same volume 
but are made of different materials, and the distances of their 





nA 
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— 


4, _ oon 
joo} erent 


centres of gravity from point of oscillation or fulcrum n of the 
lever 4 are in inverse ratio to their specific weights. The lever g 
and the weights p, ¢ are therefore in equilibrium as long as they 
are surrounded by air. As soon, however, as water enters the 
valve chest, this equilibrium will be disturbed in consequence of 
the rising tension which is alike to both weights, but which acts 
upon two levers of unequal lengths so that the valve e will be 
lifted from its seat, and the water be discharged through the 
outlet pipe c. A perforated plate J serves to arrest any impurities. 
(Accepted July 19, 1887). 


PREVENTING INCRUSTATION. 


11,025. Mrs. 8S. Hoyle, Accrington, Lancaster. Im- 
provements in Apparatus for Preven Corrosion 
of, a eee in, or Facilitating the 
Removal of Incrustation from Steam and other 
Boilers. (8d. 38 Figs.) August 30, 1886.—A brass tray is sus- 

nded on the point of a pin fixed to the inside of the boiler shell. 

e zinc or other electrode placed in this tray for the purpose of 
preventing corrosion of the boiler plates is thus put into good 
-_ (or electric) contact with the boiler. (Sealed August 26, 
1887). 


12,352. An Improved Com- 
tion for Preventing crustation in Steam 
ers, [4d.) September 29, 1886.—The improved composition 

8 posed of catechu, creosote oil, chloride of lead, caustic 
potash, and Irish moss, boiled together with water. (Accepted 
July 30, 1887). 


12,498. J. Brookbanks, North Shields, Northumber- 
land. Composition for Removing Scale or other 
cr ons the Inside or other Parte of 
Steam Boilers, [4d.] October 2, 1886.—The composition con- 
sists of equal parts of sulphate of soda, nitre cake, and alkali, 
Co to a fine powder and mixed together. (Accepted July 13, 


13,799. W. G. Gard, Dunstable, Bedford. The 
Manufacture of an Improved pogo for Preven’ 
and Rem: Incrustation in Steam Boilers an 
Treating the due Resulting from such Manufac- 


J. L. Wade, cengew. 





ture for the Purpose of Making Blacking and the 

(4d.] October 27, 1886.—Waste leather or ‘‘ leather scrap” 
is boiled in a soda solution until the leather becomes soft and 
elastic. The liquid drawn off (a tannate of soda and gelatinous 
matter) is suitable for use for preventing and removing incrusta- 
tion. The residue is further boiled with additional soda solution, 
and when mixed with sulphate of irun, is suitable to be used as 
a base 4 the manufacture of blacking or paint. (Accepted August 
3, 1887). 


MISCELLANEOUS. 


$326. A.M. Clark, London. (P. Oriolle, Nantes, France.) 
Improvements in and in Apparatus for Distilling 
Water, [lld. 3 Figs.) March 9, 1886.—According to this in- 
vention, sea and other water is distilled by means of a series of 
apparatus, each consisting of a shell provided with sets of con- 
centric circulating tubes for the steam, and so arranged that in 

apparatus the internal latent heat of that portion of the 
liquid evaporated in the preceding apparatus is utilised to 
evaporate a second portion of the liquid, and so on. Gauges and 
—— floats are provided for the pu of maintaining a 
constant level in each of the apparatus. Inventor also claims the 
ee in each apparatus of the series of tubes closed at one 
end, and containing smaller tubes open at both ends, through 
which the steam is caused to circulate in order to prolong its con- 
tact with the cooling surfaces. (Sealed March 15, 1887). 


9199. A. Haacke,London. Non-Conducting Cover- 
ing for Marine, Locomotive, and Stationary Boilers 
to Prevent the Escape of Heat. [6d.) July 15, 1886.— 
The boiler is surrounded with a framing composed of hoops and 
light metal plates of small size, leaving an intervening space which 
is rammed tight, whilst the boiler is cold, with a non-conducting 
ot pag of kieselguhr, cork, or asbestos. The expansion of the 

iler when heated presses the powder into an adhesive mass 
against the outer cover. (Accepted June 29, 1887. 


11,973. _A, Budenburg, Manchester. 
Budenberg, Buckau-Magdeburg, Germany.) Improvements 
in Pressure Gauges. [4d.) September 21, 1886.— The im- 
provement consistsin plating or coating with metal (such as tin, 
nickel, or aluminium bronze) the interior of the pressure tube cf 
a “Bourdon” or similar pressure gauge, for the purpose of pro- 
tecting the metal of the pressure tube from the chemical action 
of the fluids to which it may be exposed. (Accepted July 23, 1887). 


W. Williams, London. Improvements in 
Boilers, Feed-Water 

Appliances connected with 

(8d. 7 igs.) March 4, 1887.—Referring to 

Fig. 1, the body A of the improved plug is made in the shape of a 
dome, and is adapted to screw by its screw-threaded lower part B 
into the furnace crown or other part. The upper portion is 
formed with a hollow groove or seat D, into which is placed a 
loose ring E of fusible alloy. Over this ring is placed a loose con- 
ducting plug F of copper or gun-metal, the edge of which is turned 
to fit the upper side of the fusible ring E. The central plug F is 
pressed against the fusible ring E, and the latter against the seat 


(Schafer and 





D in the edge of the hole in the body of the plug A, so as to make 
steam-tight joints, by means of a pressure screw G carried in a 
clamp piece or bow H, screwed or otherwise, secured to the body 
A. The overheating of the fusible ring E will cause the same to 
melt and liberate the central plug F which, by the pressure of the 
steam, will be forced through the hole in the body A, and the 
steam will be free to escape into the furnace or elsewhere, a8 
the case may be, before material damage is done. Fig. 2 shows 
the central plug F and the fusible ring E of a conical or thimble 
shape. In this case the bow and screw H may be dispensed with, 
oe = plug F be driven in with a mallet. (Accepted June 
5, 1887). ! 


UNITED STATES PATENTS AND PATENT PRACTICB, 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of — law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. . 





GERMAN Pic.—The production of pig in Germany and 
the Grand Duchy of Luxemburg in June was 320,760 
tons. This total was made up as follows: Refining pig 
and spiegel pig, 151,025 tons; Bessemer pig, 39,270 tons ; 
Thomas pig, 87,372 tons; and casting pig, 43,093 tons. 
The corresponding output in June, 1886, was 275,596 tons. 
The aggregate production in the first half of this year was 
Peet — as compared with 1,703,168 tons in the first 

alf o , 


DerEncrk OF Port Puitiir.—The armaments of certain 
forts built for the defence of Port Phillip are about to be 
materially strengthened. The Victorian Defence De- 
rceya expect six additional 5-in. guns to be landed 

fore the close of the present year. Emplacements are 
being prepared for the new guns in the various forts, and 
in order to facilitate this and other works of a kindred 
nature, the Governor in Council recently issued an order 
upon the recommendation of the Public Service Board 
declaring that the provisions of the Public Service Act 
shall not apply to the officers and labourers temporarily 
employed upon the plans and the carrying out of works 
in connection with batteries and defence buildings. In 
addition to the new armament already mentioned, orders 
have been given for one 10 in., one 8 in,, and four 9fin. 
guns, to be mounted on hydro- pneumatic disappearing 

, twelve quick-firing . six-pounder Nordenfelt 





guns, and eight rifle machine guns (Nordenfelts). 
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PORTABLE HYDRAULIC 


DRILLING MACHINES 


AT TOULON 


DOCKYARD. 


CONSTRUCTED BY M. M. BERRIER-FONTAINE, ENGINEER, TOULON. 
(For Description, see Page 301.) 











SUBMARINE MINING. 

By Lieut.-Colonel Bucknitt, R.E. (Ret.) 
Examination of Different Explosives. 
(Continued from page 233.) 

Tue following Table gives the values of E for 
each explosive required for Abbot’s formula : | 


| Intensity of : 


‘Action under! Value for E. | 





| Water. 
L 
Dynamite 100 186° 
Gun-cotton 87 135 
A 100 
Dualin G20. a3 11 | 989 
Lithofracteur or rendrock 94 } 160 
Giant powder .. a 83 j 120 
Vulcan ,, 82 | a4 
Mica i be 83 | 119 
Nitro-glycerine .. 81 ill 
Hercules powder 106 211 
Electric eS ay. 69 67 | 
Designolle ,, .. ie 68 | 65 
Brugere or picric powder 80 j 110 
Tonite .. my “ 85 } 126 
Explosive gelatine, 1881 117 259* 
Blasting gelatine, 1884 142 } 375* 
Atlas powder (A) 100 | 186 
Po eB 99 | 183 

Judson powder (5) 78 | 100 

re ie yr 62 45 

+ is- 40 Pe 44 | 
Rackarock A al 88 140 
Forcite gelatine ry - aa 133 | 333 
Gelatine dynamite(No.1) .. | 123 } 254 

fs »” .Qla: 8)- oat ? } ? 
Gelignite .. Ria wedattad 102 192 
OER Ree vas ee ? ? 


erimente. Those marked with 


REMARKS. —Abbot._ English ex 
for submarine work. 


& * are specially applicable 


Best Exp.osives ror SUBMARINE Minne. 


The foregoing descriptions of the best-known 
high explosives show that dynamite, gun-cotton, 
gelatine dynamite, blasting gelatine, and forcite 
gelatine are the most suitable for submarine work. 
These explosives will now be examined more in 
detail, 

Dynamite.—I=100, specific gravity=1.6; has | 
been before the public so weap ron and is so | 








well known that it is not necessary to describe it. 


When slowly heated to 420 deg. Fahr. it is liable 
| to explode with great violence. 
|be thawed in a vessel jacketted with water at 
'a temperature not exceeding 130 deg. Fahr. 


If frozen it should 


It 
is manufactured both in Europe and America, 
and is sold at a reasonable price—about 1s, 5d. 
a pound. It is powerful, easily detonated (too 
easily), it only loses six per cent. of its power 
when the charge is drowned by water, but 





General Abbot declares that the water does not 
cause exudation of nitro-glycerine if the charge be 
in the granular form and not in the form of com- 
pacted cartridges ; it can be detonated when in the 
frozen state if granular and not in cartridges ; it 
remains in good order after long storage, but it 
freezes at 40 deg. Fahr., and should be thawed 
before it is used ; it is quite safe when handled 
with reasonable care ; when used in the granulated 
state the cases can be loaded through a small hole ; 
it does not vary with different samples, and is on 
the whole a trustworthy explosive. When using 
dynamite the printed instructions and cautions 
should be carefully followed. Its power is now, 
however, outmatched by blasting gelatine and 


"| forcite gelatine per unit. of weight, and as these ex- 


plosives are not equally open to the objection of 
producing the nitro-glycerine headaches to those 
who manipulate them, and are not so easily deto- 
nated, and therefore not so liable to sympathetic 
detonation, or to accidental explosion, especially 
when frozen, they are considered to be superior in 
many important particulars and inferior in none. 
Dynamite was chosen for the service explosive for 
submarine mining in the United States, but it is 
now understood that blasting gelatine may take its 
place for that service. 

Gun-Cotton. —I=100. This also has been a 
long time before the public, and its chief cha- 
racteristics and manufacture are well known. 
Invented by a celebrated chemist who has made 
the study of explosives his speciality, and who has 
been the Government adviser for a great number 
of years, it has been developed under peculiar 
advantages and has been employed in the numerous 
experiments due to the evolution of torpedo war- 
fare in this country. 

The great safety with which in the wet state it 
can be stored and manipulated, and the important 
fact that itcan be and is employed as an explosive 
in the wet state, constitute its chief merits. 
Moreover, it is when wet peculiarly insensitive to 





detonation, and consequently to sympathetic ex- 
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plosion when neighbouring charges are fired. This 
insensitivity is a great safeguard against accidents 
of all kinds. When wet it can, like wood, be sawn 
or cut into any desired shape. 

Its chief defect at the present date is want of 
strength (when used under water) per unit of 
weight or of cost as compared with other high 
explosives invented more recently. Also it is 
somewhat difficult and costly to manufacture in a 
pure and perfect condition, and the principal 
output is consequently confined to the Govern- 
ment establishments in those countries which have 
adopted it as a war store both for the land and 
sea services. Even when so made with the utmost 
care, its continued maximum efficiency after 
lengthened storage has never been attained except 
when stored dry. For this reason, and because 
it is generally stored wet, large quantities are 
not kept in reserve, and during a time of war 
it is therefore improbable that a sufficient 
amount could be manufactured to meet all re- 
quirements. When stored wet, it gradually be- 
comes spongy from frequent wetting. This can 
be obviated by storing it between end plates firmly 
braced together by screw bolts as suggested by the 
author in January, 1875, but which has only been 
partially and imperfectly done in the mines of the 
Royal Navy. Sir Frederick Abel has always laid 
great stress on the necessity for retaining the density 
of the gun-cotton as issued from the manufactory, 
but General Abbot’s experiments with gun-cotton 
appear to indicate that equal effects are produced 
under water from equal weights, whether the gun- 
cotton be in slabs or in the more bulky form of 
granulated gun-cotton. 

In buoyant mines the present practice is to em- 
ploy an air space round the charge, and it would 
therefore appear to be immaterial whether the gun- 
cotton take the form of a solid mass or of a larger 
charge of the granulated material, so long as equal 
weights are inserted. 

The amount of water usually added to dry gun- 
cotton, to wet it, is 25 per cent. Thus a charge of 
125 1b. of wet gun-cotton contains 100 lb. of actual 
gun- cotton. 

The size of the slabs used for the submarine min- 
ing service in England is 64 in. by 64 in. by 1} in., 
and each weighs about 2$1b. when dry, the com- 
pression in manufacture being perpendicular to the 
larger surfaces, and the cleavage afterwards being 
parallel thereto. The above figures show that a 
cubic foot of English gun-cotton weighs about 66 lb. 
dry and 824 Ib. wet. 

Gun-cotton is also made in Russia in cylinders 
15 in. in diameter and 4} in. high, weighing, when 
dry, 25 lb., which is at the rate of 54} Ib. per cubic 
foot. The French gun-cotton is formed into slabs 
4fin. x 4}in. x 1.6in., weighing 22 oz., which 
gives the same specific gravity as the English gun- 
cotton. 

As regards the relative intensity of action of gun- 
cotton when detonated under water, it appears 
that quick detonation in the open air forms no 
reliable measure of the force obtained for damaging 
a ship’s bottom. 

Sir Frederick Abel’s experiments with small 
charges in air against iron plates a short distance 
off, although interesting, do not appear to lead to 
any useful data for submarine work. Also his 
experiments with small charges in bore-holes, 
although useful for rock blasting, are not for the 
most part applicable to submarine mining. For 
such work it is absolutely necessary to record, 
collate, and examine a great number of carefully 
conducted trials under water. 

The low figure of efficiency for nitro-glycerine 
when used under water in its undiluted state forms 
a similar instance, both theoretically and practi- 
cally, and General Abbot’s explanation for the 
apparent anomaly has already been mentioned. 

As before stated, the Amer-cah coefficients for 
relative intensity of action are principally based on 
a few experiments with smal: charges of each 
explosive, and the coefficient for gun-cotton, viz., 
87 per cent. of that for dynamite, differs con- 
siderably from that which was obtained by ex- 
periments in England, where it was shown to be 
rather superior to No. 1 dynamite. Either the 
gun-cotton used in America was of inferior quality, 
or the dynamite used in England was inferior to 
that tried at Willet’s Point. 

Tonite.—I = 85. Composition = 52.5 per cent. 
gun-cotton, 47.5 per cent. nitrate of baryta. 
Specific gravity = 1.28. This explosive is made 
at Faversham, in England, by the Cotton Powder 





Company, and also in California, U.S., under 
assigned patents. The English railroads carry 
sonite on the same footing as gunpowder, but 
refuse to carry dynamite or compressed gun-cotton. 
Dry tonite is made up into candle-shaped cartridges 
covered with paper and waterproofed, usually with 
parafiin. Some of these cartridges are perforated 
to take a detonator, and are then called primers. 

Wet tonite contains about 18 per cent. of added 
water, i.e., 118 lb. of wet tonite contains 100 lb. of 
tonite. It is granular, uncompressed, and is taken 
from the incorporating mill before going to the 
press-room. 

The experiments at Willet’s Point indicate that 
equal amounts of tonite, whether dry in compacted 
cartridges or wet in the uncompressed granular 
form, produce equal effects by submarine explosion. 

Explosive Gelatine, 1881.—I=117, specific gravity 
= 1.54. Composition = 89 per cent. nitro-gly- 
cerine ; 7 per cent. nitro-cotton ; 4 per cent. cam- 
phor. In 1867, Professor Abel combined nitro- 
glycerine and gun-cotton to form what he termed 
glyoxilin. He used tri-nitro cellulose. The ex- 
plosive was practically a mechanical mixture. The 
percentage of nitro-glycerine was considerably less 
than in dynamite. Nobel afterwards found that when 
a lower product of the nitration of gun-cotton, viz., 
collodion or soluble gun-cotton (Abbot calls it nitro- 
cotton), be used in certain proportion in place of 
tri-nitro cellulose, there is a change, and the result 
has ‘‘ almost the character of a compound” (Abel). 
By macerating from 10 to7 per cent. of soluble gun- 
cotton with 90 to 93 per cent. of nitro-glycerine, a 
yellow, plastic, gummy jelly results, from which 
neither nitro-glycerine nor gun-cotton can be easily 
separated. 

The addition of 4 per cent. of camphor makes 
explosive gelatine very insensitive to detonation 
from shock so long as itremains unfrozen. A rifle 
bullet at 100 yards’ range striking a naked slab 3 in. 
thick, and flattening itself on an iron plate against 
which the slab rests, has failed to ignite the ex- 
plosive. 

Lengthened submersion in water causes little or no 
exudation of nitro-glycerine. It flames when ignited 
like dry gun-cotton or dynamite. It becomes soft 
and somewhat greasy at 140deg. Fahr., and it freezes 
at about 40deg. Fahr. It can be cut with a knife. 
Its specific gravity is 1.54. The presence of the 
camphor prevents it from detonating, as it other- 
wise would when heated slowly to 400deg. Fahr. 
It burns with sparks under the above conditions at 
about 570 deg. Fahr. To ensure its detonation the 
Austrians employ a special primer made of 60 per 
cent. nitro-glycerine and 40 per cent. nitro-hydro- 
cellulose (Jekyll. Royal Engineer Corps papers). 
The latter is formed by first treating cotton 
with sulphuric and afterwards with nitric acid. 
When mixed with the nitro-glycerine, a white 
soapy substance is formed, 20 grammes of which 
suffice to detonate a charge of explosive gelatine 
with certainty. The intensity of action 1=117 
was obtained from the American experiments in 
1881, in which the explosive was of inferior 
quality, subsequent long storage of a portion of 
it proving that the nitro-cotton was impure. 
Moreover, the priming charges employed were 
gun-cotton or dynamite, which sometimes failed 
altogether to detonate the charges of gelatine. 

Blasting Gelatine, 1884.—I=142. Composition 
=92 per cent. nitro-glycerine and 8 per cent. col- 
lodion gun-cotton, specific gravity=1.53 to 1.55. 
The sample (2000 Ib.) for Abbot’s experiments 
was supplied, as to the trade, from Scotland with- 
out any added camphor. The makers, Nobel’s Ex- 
plosive Company, state that it can be added if 
desired, as follows: ‘*‘ Warm gently by means of 
water at 60deg. Cent., and when the gelatine attainsa 
soft plastic state, with a temperature of 40 deg. Cent. 
in the mass, 5 per cent. of camphor dissolved in 
alcohol may be added and completely incorporated 
with the hand to form a homogeneous mass. The 
warming is best done in a copper basin surrounded 
with water at 60 deg. Cent.; 40 Ib. or 50 lb. may be 
camphorated at a time in the above manner.” 

The experiments made by General Abbot, 
from whose records the above value of I is 
taken, were carried out with the uncamphorated 
gelatine, and most of the charges were detonated 
with a service (American) fuze, viz., a copper 
capsule containing 24 grains of fulminating mer- 
cury. Several shots were also fired with a three- 
ounce tonite primer, and the results proved that 
full effects were produced with the fuze alone. 

Experiments were made to test it for sympathetic 





explosion, the gelatine being placed in thin rubber 
bags at various distances from a primary charge of 
1lb. of dynamite. At 5 ft. explosion occurred, 
but at 5 ft. 9 in. and over no explosion occurred. 
It would have been more satisfactory if the primary 
charge had been 11b. of the gelatine. Naked 
charges hung against wooden boards were fired at 
by a rifle at a range of twenty paces. The gelatine 
blazed when struck, and on one occasion a small 
explosion occurred throwing unignited fragments 
of the cartridges a few feet from the target. When 
rato with a match it burns with an intense white 
ame. 

‘*Explosive gelatine without camphor is most 
admirably suited to submarine mining, in so far as 
strength and ordinary physical properties are con- 
cerned. In military purposes on land a small 
percentage of camphor should not be omitted.” 
(Abbot). 

Explosive gelatine, whether camphuretted or not, 
may be kept immersed in water for a length of 
time without undergoing any important change. 
‘*Tt has consequently been proposed to render 
the storage of blasting gelatine and certain of its 
preparations comparatively safe by keeping them 
immersed in water till required for use.” (Abel.) 
This is rather hard on explosive gelatine, for it 
implies that this precaution is necessary in order to 
make its storage only ‘‘ comparatively safe.” So 
far as present knowledge goes, explosive gelatine 
can be stored dry as safely as gunpowder, ‘‘ cool 
and dark storage ” being secured whenever possible. 
(Abbot). The deterioration in store which occurred 
in the early samples sent to America, were ap- 
parently due to impurities in the nitro-cotton, but 
this is now provided against by great care in the 
manufacture. Nevertheless, the difficulty of pro- 
ducing pure nitro-cotton is well known, and this 
leads us to forcite in which this is avoided. 

Forcite (No. 1 extra).—I=133. Composition=95 
per cent. nitro-glycerine, and 5 per cent. cellulose. 

Forcite (No. 1).—I=124. Composition=75 per 
cent. N.C., 7 per cent. cellulose, and 18 per cent. 
nitre. 

Forcite (No. 2).—I = 95. Composition = 40 per 
cent. nitro-glycerine and 60 per cent. explosive 
base. (?) 

Forcite (No. 3 C).—I = 88. Composition = 
30 per cent. nitro-glycerine and 70 per cent. 
explosive base. (?) Specific gravity, No. 1 extra= 
1.51, No. 1=1.6, No. 3=1.66, No. 3 C=1.69. 

They can all be detonated with a fuze containing 
24 grains of fulminating mercury. No increased 
power is obtained when a larger priming charge = 
3 0z. of tonite was employed. The explosive base 
employed in the lower grades is probably some com- 
bination of sodium nitrate with resin, coal dust, 
&c., mixed with cellulose and sometimes with 
dextrine. As regards sympathetic explosion, the 
highest grade acts similarly to explosive gelatine, 
exploding at 5 ft. from a primary charge of 1 lb. 
of dynamite under water. It will be remembered 
that dynamite itself explodes at 20 ft. under like 
conditions. ‘‘No.- 1. extra” forcite—or forcite 
gelatine—contains no gun-cotton or nitro-cotton, 
but simply unnitrated cellulose, combined with 
nitro-glycerine. Cotton is treated alternately with 
acids and alkalies, as for paper stock, leaving 
pure cellulose which is reduced to a powder 
and then exposed to high-pressure steam in 
a closed vessel until it becomes a gelatinous 
mass. This can be stored for any length of time 
in water; 95 per cent. of nitro-glycerine can be 
incorporated with it to form a highly explosive 
jelly, very similar to explosive gelatine, both in 
its appearance and properties. It is claimed, 
and apparently with justice, that its manu- 
facture is less costly than similar compositions 
of nitro-glycerine. Also that the nitro-glycerine 
is so completely incorporated that it cannot be 
separated even by the application of alcohol or 
sulphuric ether. Also that water has no action 
upon it, that it detonates with the greatest violence, 
that it burns away harmlessly in the open air. 
General Abbot concludes the report on a careful 
series of small charge experiments with forcite as 
follows: ‘* These investigations indicate tha 
forcite must be classed as one of the explosives 
worthy of serious consideration when it becomes 
necessary to defend our coasts with submarine 
mines. Its great strength is fully established ; its 
permanency for long periods of time remains to be 
studied.” : 

Inasmuch as pure cellulose is easier to manu- 
facture than pure nitro-cellulose, it would appear 
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that its permanency can be more easily assured than 
that of explosive gelatine. As regards their com- 
parative intensities of action, the difference is in 
favour of Nobel’s explosive. Forcite is the inven- 
tion of a French chemist, M. John M. Lewin, who 
patented it in Belgium in November, 1880, but it 
is evidently a very close copy of blasting gelatine. 

Gelatine Dynamite.—(No. 1) I= 123, specific 
gravity = 1.55. (No. 2) I = not known. Com- 
position (No. 1)=65 per cent. A and 35 per 
cent. B. Composition (No. 2) = 45 per cent. A 
and 55 per cent. B, A = 97.5 per cent. nitro-gly- 
cerine and 2.5 per cent. soluble gun-cotton, B=75 
per cent. potassium nitrate, 24 per cent. cellulose, 
1 per cent. soda. These lower grades of explosive 
gelatine are manufactured and suld to compete with 
the various explosives in the market for blasting 
purposes. They have not been tried by General 
Abbot, and the value of I given was found as follows: 
The makers (Nobel’s Explosive Company) state that 
its relative intensity of action is 132, but they also 
give blasting gelatine at 153. . For submarine work 
blasting gelatine should be 142 according to Abbot, 
and reducing 132 in the same proportion, 123 is 
obtained. 

The makers of the gelatine dynamites state that 
they are much more powerful than dynamite, more 
convenient to handle, and more economical, i.e., a 
greater effect per unit of cost. The latter is open 
to doubt (see Table below). Moreover, they are 
unaffected by water, and are less sensitive to de- 
tonation, and therefore to accidental explosion by 
a blow. They require to be detonated by special 
gelatine detonators supplied by the manufacturers. 
They freeze at 40deg. Fahr. When frozen they 
should be carefully thawed by means of a water bath 
(water not over 130 deg. Fahr.) in accordance with 
the printed directions issued with them. They 
should never be exposed to a tropical sun. 

Gelatine dynamite (No. 1) appears to be well 
adapted for submarine work. 

Generally, all the nitro-glycerine compounds 
should not be kept for long periods at a higher 
temperature than 130 deg. Fahr. They can be 
tested in small quantities to 160 deg. Fahr., but 
any temperature over 140 deg. Fahr. is dangerous. 

In conclusion, the efficiency of an explosive for 
submarine mining depends not only upon the inten- 
sity of action per unit of weight, but upon the inten- 
sity of action per unit of cost, and also per unit of 
space occupied. : 

The approximate cost and weight of each of the 
five best explosives for submarine mining, as well 
as their relative intensities of action per unit of 
weight, cost, and space, are given on the following 

















Table. It will be seen that blasting gelatine heads 
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the list in every case, although lower values are 
given to it than the manufacturers claim as its due. 
For ground mines gelatine dynamite and dynamite 
are nearly as economical as blasting gelatine, but 
they require larger and therefore more expensive 
‘Poe fexigattt wniegn: Wanting: goat to 
or buoyant mines blasting gelatine appears 
be the best explosive. “s rt 
When the high explosives cannot be obtained in 
sufficient quantities at a time of emergency, gun- 
powder can be used effectively, especially in the 





ground mines; a line is therefore added to the 
Table for gunpowder. When used every care 
must be taken place it in strong cases, and to 
ignite it by means of lightning fuze coiled near 
the outside of the charge. This causes the out- 
side of the charge to be ignited first, forming 
an outer surface of gas at a high temperature, and 
protecting that portion of the charge which is 
ignited last from being drowned when the case is 
ruptured. In this manner it is probable that the 
whole of the gunpowder charge would be ignited 
and burnt. Such an arrangement is especially 
necessary when gunpowder mines are improvised 
with weak cases like barrels. It should be noted 
that owing to its low price, the efficiency of gun- 
powder per unit of cost is more than three times its 
efficiency per unit of weight, but the figure 85 
somewhat overstates the matter, because a larger 
and therefore a more expensive mine case is re- 
quired when gunpowder is used for submarine 
work. 

Experiments of late years have been conducted 
almost entirely with gun-cotton in England and dy- 
namite abroad. Gunpowder has been neglected. It 
is very desirable that some large ground charge ex- 
periments should be conducted with this useful 
and well-known explosive, and perhaps with some 
of the other forms of cheap explosive mixtures, 
especially Judson’s powder. 

(To be continued.) 


THE AMERICAN SOCIETY OF 
CIVIL ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 218.) 

THE report of the Committee on the Compressive 
Strength of Cements and the Compression of 
Mortars and Settlements of Masonry was read on 
the 4th of July. It was to the purport that the 
Committee were working. That evening the grand 
ball occurred, and it proved a great success, lasting 
till about 26 o’clock, 4th of July, or 2 o’clock on 
the 5th. 

It had been intended to honour the day by a fine 
display of fireworks, but Nature took this matter 
into her own hands and sent rain and lightning, 
which made any attempts at artificial display some- 
thing too trivial to mention. The wind rose tosuch 
an extent that everything loose or that could be 
gotten loose went a flying over the cliff. In one 
instance the entire row of slats were stripped from 
a blind and whirled into the darkness. 

To Americans ‘‘ raising the blind” is not an un- 
familiar process, but this blind was absolutely 
sent so high no one could ‘‘see” it. The hotel 
was well anchored to the rock and fortunately 
‘* stayed in,” and so did the guests. 

The next day was given to the consideration of 
Sewage Disposal, and the first paper was by Mr. F. 
P. Stearns. The author commenced by showing 
the statistics of population per square mile, and 
found that Massachusetts leads in this respect, 
having 242, and being more densely populated than 
France or Germany, and not far behind your own 
country. This condition and the increase of the 
factories had compelled legislation to protect the 
purity of the streams, and had also stimulated in- 
vestigations looking to sewage disposal. He re- 
viewed the work of a commission appointed for 
this purpose of carrying the above ideas, with 
advisory powers. This Board had been aiming to 
find remedies and to assist by advice in carrying 
them out. 

Mr. Chas. Allen, of Worcester, followed with an 
account of what had been done in his city and 
under his direction. He gave an account of the 
methods prevailing in England, at Aldershot, 
Rugby, Merthyr Tydfil, Birmingham, Coventry, 
and elsewhere. He thought the lime process, the 
A. B. C., and the Coventry process gave the best 
results. He argued the question of the efficiency 
of filtration through the ground at low temperatures, 
and showed by statistics taken at Dantzic, this 
would not be a serious impediment although it 
would require judgment in its use, but he believed 
the land should have rest and the intermittent 
system he believed absolutely an essential. This 
plan, in connection with chemical precipitation, 
he thought furnished the best method of sewage 





— 
reat interest was shown in these papers, and 
they were discussed by many, and the varied ex- 





periences were given and compared. This is fast 


becoming a most important problem to inland cities, 
and steps must be speedily taken to prevent river 
pollution, since it is largely on the rivers that the 
inhabitants depend for their drinking water. The 
suburbs of New York, Boston, and Philadelphia 
are all moving in. the direction of sewage disposal, 
and in the case of East Orange, New Jersey, a thriv- 
ing town some eleven miles from New York City, 
a process similar to that at Coventry, England, is 
being establisthed by Mr. C. P. Bassett. The 
Society were invited by one of the East Orange 
Sewerage Committee to visit the place on the ad- 
journment of the Convention, and an account of 
this trip and a description of these works will be 
given at the close of this article. 

In the afternoon, the subject of Cable Railway 
Propulsion was taken up and a paper by Mr. 
Leverich, showing the methods in use on the Brook- 
lyn Bridge, was read and discussed. 

Mr. Moulton gave an account of the Kentucky 
and Indiana Bridge illustrated by drawings. We 
shall postpone for the present the detailed notice 
of this important work. One feature of the bridge 
was the height of the bottom chord. The river 
having a rise of 673 ft., and the United States law 
compelling this chord to be 40 ft. above extreme 
high water, this chord was 107} ft. above low 
water. As the current of the Ohio River is very 
swift there was considerable difficulty in getting 
the bridge up, for false works were not available 
on the Kentucky side, and it necessitated a long 
span at this point, hence a system of cantilevers 
was adopted. Two of the piers were of wrought- 
iron cylinders filled with concrete. The cantilever 
system was of steel in the trusses and iron in the 
floor and the remaining spans were of iron. The 
total length of bridge is 2453 ft, the length of 
structure between piers 4 and 9 is 1848 ft., being 
a continuous cantilever. 

The day following all this outpouring of science 
was devoted to seeing some of the natural beauties 
of the Catskills, and by this we do not refer to the 
descendants of those charmers whose praises have 
been so well sounded by Washington Irving, but 
to the scenery, which is simply grand ; and first © 
of all as being most accessible from the hotel is 
Sunset Rock, so-called, because from its summit 
the glories of the sunset are best seen as the orb 
sinks behind the hills shown in the background. 
The writer arrived there just as the rim of the sun 
was commencing to touch the hill, and the whole 
west was a rose-coloured flame. 

Near Sunset Rock is a place called Inspiration 
Point, reached after a hard climb, which gave it the 
name among the tourists of Perspiration Point ; the 
ledge falls away on both sides, leaving this pro- 
montory, and from it one can see up and down the 
Hudson, which is distant about 13 miles. 

The Kaaterskill Falls next claim attention. 
They are small but unique. The height is 260 ft. ; 
although this is not reached by one leap of the 
water, but by two. In winter it is said to havea 
fine effect, and’ we absolutely longed amid the 
great heat for the frigid view. There are two 
drawbacks to the Catskill Mountains, one is lack 
of water, and the other is the elevation of tempe- 
rature ; given plenty of water and a lower heat, it 
would be splendid. 

The water for making the falls is carefully stored 
up, and turned on to suit the pocket of the viewer. 
A bridegroom always asks for a torrent, price 
3.00 dols. ; a lover for a beautiful cascade, some- 
thing soft, price 2.00 dols. ; a tourist, for the usual 
thing, a little thin, price 1.00 dol. ; while a married 
man says, ‘‘to turn it on,” and gets a silvery 
stream just visible to the eye, price 50 cents. We 
were reckless, and moreover there had been quite 
a rain, so we had the torrent, all that there was 
of it. 

We passed on to Haines Falls, where more water 
was turned on, and more falls made. A short dis- 
tance beyond is Bastion Falls. These are very 
pretty, and near them is a cold spring, where water 
can be had without charge—something rather re- 
markable, but a fact nevertheless. Kaaterskill 
Lake, in front of the hotel, is a good place to fish ; 
one can fish there at any hour of the day or night. 
It has been said to yield trout at times, but the 
trout factory was not running when we were there, 
hence we returned troutless, but all the same, it is 
a good place to fish. As has been stated before, 
this was the region of Rip Van Winkle, the scene 
of his encounter with Hendrick Hudson’s crew, 
and his resultant twenty years’ slumber. The 





committee of arrangements had put in the souvenir 
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a series of those exquisite outline sketches of | 120,000, and drains its sewerage into the Passaic 


Darley, used to illustrate Irving’s book. River, as there is a tide here of some 4ft. or 5ft., | 


The next day the Society went to Binnewater to | and this extends above Belleville some three miles 
see the Cement Works, and eventually reached New | further.up the river, at which point the water 
York City. On the day following, a delegation | supply of Newark, and also of Jersey City, a city 
went to East Orange, New Jersey, to inspect the| of about 100,000 inhabitants is taken. These 
sewerage system being put in there, and it proved | benighted citizens are all human filters of the 
of such interest to the visitors that your corre-| intermittent kind, and having shed the sewage 
spondent feels that a description of it might interest | into their, river proceed to drink some of it ina 
your English readers, /more or less diluted state, Belleville assisting in 

This township is situated about 150ft. above| the process so far.as she can with her smaller 
Newark, New Jersey, and distant from it about) number of residents, but she has a factory or two 
three miles. Newark has a population of over} which helps out the average: 


| As the Newark people seemed to like this sort 
of thing, and feeling that Belleville was not really 
‘keeping up the average, the authorities of East 
Orange made application to connect with the 
Newark sewers, which stop at their boundaries. 
‘But the Newarkers evidently drew the line on 

towns bordering on the Passaic River, and expressed 
/not only an unwillingness to drink East Orange 
‘sewerage, but absolutely refused point blank to let 
|them into the system, although they were willing 
| that the East Orange people should build an inter- 
| cepting sewer nine miles long to the bay. Sharp 
| fellows, they undoubtedly expected some day to get 
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ALLEN’S PNEUMATIC RIVETTER, BY MESSRS. DE BERGUE AND CO, LIMITED, MANCHESTER. 


this sewer for Newark, as that city will probably be 


made to go to the bay at no distant date for its | 25 


sewage outlet. However, East Orange is a pretty 
plucky little township, and the inhabitants are 
mostly New York business men (the distance being 
but 12 miles to that great metropolis). Besides, 
the taxable valuation of the township was between 
5,000,000 dols. and 6,000,000 dols., and it had no 
debt of any kind ; so, finding there was no outlet 
available, this community adopted the motto of your 
celebrated family, ‘‘ Aut inveniam, aut faciam 
viam”—and so they did. 

The township was promptly bonded for 250,000 
dols., and plans and estimates for sewage disposal 
works submitted and considered. The township 
lies in terraces, and the valley between afforded 
an excellent place for the mains by which the 
sewage is collected and finally conducted to the 
disposal works. The system is worked by gravity 
excepting in one district of about 50 acres, where 
@ small pump will be used. 

The area of the township is 2400 acres, and there 
are 45 miles of streets in its limits. The sewers, 
which are intended for house refuse, only extend 
through 25 miles of the streets, and are designed on 
& basis of 60,000 inhabitants in the future (although 
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the present population is notquite 11,000)averaging, 
to an acre. The rural districts are proportioned 
for a less number, say, 15 to an acre, and the 
more thickly settled ones to 50. 

The sewage is estimated at 50 gallons per head 
per day, one half of which flows off in six hours, or 
at the rate of 100 gallons per day. The size of the 
sewer pipes varies from 8 in. to 2 ft., and there is 
a brick sewer of 2 ft. 3in. at the outfall. The 
cuttings for the system range from 7 ft. the general 
depth to 32 ft. as a maximum. 

In the work considerable water and quicksand 
were encountered, and in one case rock was met, 
rendering the progress slow and difficult, The 
effect of these impediments, especially the water, 
was to greatly dampen the ardour of the contractor, 
who had decided in his own mind he had a very 
‘soft snap,” and so he had, though not in the 
sense he meant it, and ‘‘ snap” he did with a loud 
report of the injustice of the engineer because the 
latter enforced the specifications. The townshi 
committee then decided to continue the wor 
themselves, and the result is gratifying in the 
extreme, as the contractor in six months did not 
lay as much pipe as the committee did in two. 
There are now at work four Carson excavators and 








EXHIBITION. 





ling 
OF Bb: . 
10" glen 


(For Description, see Page 302.) 





(For Description, see Page 303.) 


about 300 men, the latter being largely from 
‘*sunny Italy” and some from ‘‘ Afric’s burning 
sands,” yet they seem to talk to each other freely, 
in some instances rather too freely. The manholes 
are located about 300 ft. apart, and automatic flush- 
tanks of the Van Vracken, or Rosewater pattern, 
are located on all the dead ends. The connections 
with the sewers will be made by the agents of the 
township and under inspection to prevent sewer 
gas escaping into the dwellings, and so that proper 
sanitary measures may be enforced. 

The disposal of the sewage is effected in one of 
the outlying districts where the location was ex- 
tremely favourable, and the soil of a sandy nature. 
Chemical precipitation and intermittent downward 
filtration are the agencies relied upon, and the land 
has been carefully underdrained. 

The works consist of a two-story trap rock 
building containing the machinery for mixing the 
chemicals, pressing the sludge, &c.; outside of this 
and paved by a roof, are two concrete tanks con- 
structed in duplicate, of a capacity of 200,000 
gallons each, and in these the precipitation takes 
place. The land for the filtration consists of 13 acres, 
and the total land of 18 acres. Messrs. Johnson 
and Co., of England and New York, are making 
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the sludge-pressing machinery, and it will have their 
latest improvements. The effluent is distributed 
over the surface in carriers and trenches, fil- 
tering into underground drains laid 5 in. deep 
and at intervals of 20 ft.; the purified and 
filtered effluent is discharged into a small brook 
and eventually finds its way into the Passaic River 
some three miles off. Its effect on this now tho- 
roughly polluted river will be beneficial, and the 
Newark people will, after these works are running, 
have a better drinking water than at present ; such 
at least is the hope of East Orange. The estimated 
daily flow to the river during the first year will be 
about 100,000 gallons, but later the Newarkers may 
expect more, and hence as time goes on theirwater 
supply will become pure or at least purified. The 
estimated cost of the disposal works is : Buildings 
and improvements, 40,000 dols. ; land, 20,000 dols. ; 
andthe entire system will run underthe250,000dols. 
in cost, and is expected to be completed by No- 
vember 1, 1887. The visiting engineers were hospit- 
ably received by the Jersey Committee. They 
expressed great pleasure at what they saw and 
showed much interest in it. Mr. C. P. Bassett, 
the engineer in charge, had spent much time ex- 
amining the varidus English and other foreign 
methods of sewage disposal, and the work showed 
great forethought on his part, for it was ably con- 
ducted and intelligently handled. Mr. Rudolph 
Herring, so well known in America and in Europe, 
is the consulting engineer on this work. That its 
completion and successful working will reflect great 
credit on these two gentlemen, is very evident, 
and the township of East Orange is to be con- 
gratulated on its nerve in undertaking the first real 
local disposition of sewage in the United States, 
and on its choice of men to carry out ihe system. 

The visitors were next taken to see the water 
supply of this township, which is taken from wells 
and forced by pressure into the various houses. 
One well is 107 ft. in depth, and the water is 
clear as crystal, and of an extremely pleasant taste. 
Its average temperature is about 48 deg. The 
pressure is guaranteed in case of tire to go over the 
highest building, hence no fire engine is required, 
but the engineers were shown the Hook and Ladder 
Company, and also the hose carriages. They ex- 
pressed some surprise at the completeness of these 
apparatus, the Hook and Ladder truck having two 
trained horses, and the harness swung over the pole, 
so that as soon as the driver climbs into his seat 
and pulls the reins, everything is ready, and the 
doors fly open before the horses. The township 
has just erected a fine brick building for this truck, 
costing 7000 dols., and is about to put in the best 
obtainable fire alarm system at an expense of 
5500 dols. more. The roads over which the engi- 
neers were carried were excellent, and the drives 
are charining ; altogether East Orange is one of 
the most beautiful suburbs of New York City, and 
when its sewers are completed, it would seem that, 
like Alexander, it must absolutely ‘‘ sigh for more 
worlds to conquer.” 

This visit concluded the Convention, and it was 
hinted the East Orange authorities might invite 
the Society to come out there on the occasion of 
the annual meeting next January, stopping them 
at Newark to taste the water of that city, and then 
taking them to the East Orange Disposal Works to 
taste the effluent, it being expected they will give 
the preference to the latter. When that time comes 
your correspondent hopes to furnish a full account 
of the trip, and to send working drawings and ex- 
planations of this entire system. 





MANCHESTER SHIP CANAL. 
(Continued from page 244.) 
Tuer quantities in the new Barton Aqueduct to 
cross the Manchester Canal are estimated as follows: 
9,354 cub. yds. 
... 13,532 sq. yds, 
... 6,525 cub. ft. 
711 


” 
430 tons 


THE 


Excavation in foundations 
Rubble masonry 
Sandstone ashlar... 
Granite in girder beds os ire 
Wrought ironwork in girders, &c, 
Cast ironwork in_ rollers, 
plates, &e. ... - ? 
Cut steel in centre pin 
Pig iron in counterpoire 
Asphalte, lin. thick 
Metalling, 12 in. thick 
Four-inch planking 
Standards and handrail 
Dry rubble backing... 
Stone pitching ee 
Puddle clay ... 


-. 1667 cub. yards 
| ree 
1790 ,, 





3070 cub. yards 
800 cub. ft. 


Excavation in canal deviation 
Baltic redwood fendering ... 
Stop-gates ... et se 4s 
Hydraulic and other machinery for 
which a lump sum is provided. 
The bottom of the canal, throughout its entire 
length, is below the drainage of the country it 
traverses, so in many cases where drainages are cut, 
syphons have to be provided to bring them under 
the canal; for these works the following is the 
estimate : 
Syphons. 
Cast-iron pipes in 18 syphons 3 ft., 
3 ft. 6 in., 4ft., and 4 ft. 6in, in 
diameter ais ey as ..  2700tons 
Brick culvert in approaches in 5 ft. 
diameter cai neh se ... 1800 lin. yds. 
Penstocks withsilt trap manholes, &c. 18 
Tidal flaps of galvanised cast iron 
on estuary side ce aa ve 18 
The London and North-Western Railway crosses 
the Mersey by Runcorn Bridge; the canal coming 
under it takes up the tide-way of one-half of the 
Cheshire span, and in lieu of this the Canal Com- 
pany are obliged to dredge another channel on the 
Windes side. For this work the estimates show : 


Dredging the Mersey at Windes. 
cub. yds, 
Rock... or re as ae Ags 99,000 
Soft ... ae Se ae ee 23,100 

About half-way between the Eastham entrance 
lock and Manchester a dock is to be constructed for 
the accommodation of that portion of the district ; 
it is at Warrington, the most important town on 
the route of the canal, the population being 45,000. 
There will be no cut stonework in this dock, it is to 
be constructed entirely of jetties, with the slopes 
of excavation faced with stone; the dock will be 
provided with roads, rails, steam cranes, and coal 
tips, as well as with all necessary moorings and 
mooring posts, details of which will be given at 
some future time. 

Wherever roads are cut by the canal and the 
importance of the traffic on them does not warrant 
erection of swing bridges, ferries will be provided ; 
the amount of work in making approaches to these 
is estimated as : 

Ferry Approaches. 

Excavation ... ake ies ... 52,800 cub. yds. 
Stone sets in paved landing 1,080 sq. yds. 
Metalling in roadways ; 20,800 

Jetties and wharves are to be provided at dif- 
ferent points along the course of the canal, to ac- 
commodate traffic when considered sufficiently im- 
portant ; a coal basin, which will be an enlargement 
of the canal, has been arranged for at 27 miles 25 
chains to 45 chains to accommodate the traflic of 
the South Lancashire coalfields ; the quantities for 
these works are estimated as 

Timber Jetties and Wharves. 
Baltic redwood es ha .. 107,110 cub. ft. 
4 in. planking in decks and faces of 
ne oe ok OE oe Be, 


wharves... 3 
Handrailing ... 280 lin. yds. 
171 tons 


Ironwork 0 me is Pen 
Dry rubble, &c., in hand packing 
behind face planking of wharves 16,700cub. yds. 
The opposition to the construction of the ship 
canal was materially strengthened by many of the 
landowners along the route adding their influence 
to- that of the opposers. During the battle many 
dropped out, but one of those who remained to the 
end was the late Sir Humphrey de Trafford, Bart. 
The canal passes through the grounds of Trafford 
Park, where the family have lived in one unbroken 
line for upwards of 1000 years. Several other land- 
owners were equally obstructive, but though they 
could not eventually prevent the carrying out of 
the scheme they were able to insist on great precau- 
tions to prevent intrusion on their lands, thus 
necessitating the construction of some of the fol- 
lowing work : 
Rubble Walls and Fencing. 
Rubble fence wall 9 ft. high... en lin. yds. 
Unclimbable iron fence 5 ft. high ... j ne 
Rubble fence wall 4 ft. 6 in, high ... 09 
Bar iron fence 5 ft. high - me f ‘* 
mm » 4ft. Gin. high ee a 
Unclimbable iron gates 5 ft. high for 
unclimbablefence ... bss i 
Iron gates 4 ft. 6 in. high for bar 
iron fence... ‘ie a6 ies 116 


The traffic about docks at Salford and Man- 
chester, and the alterations and developments of 
roads near Warrington, will necessitate a consider- 
able length of new roads and streets ; the quantities 
estimated are : 





New Roads and Streets. 
Road 35 ft. wide, formed and metalled 
18 in. deep, footpaths 5 ft. wide, 
cindered, rolled, channelled, and 
curbed; 18 in. drain along centre 
complete na ae ne oe 
Road 25ft. wide, formed and metalled 
18 in. deep, footpaths 5 ft. wide, 
cindered, rolled, channelled, and 
curbed ; 18 in. drain along centre 
complete fa aoe ae tee 
Street 60 ft. wide, including forming, 
&c., Yorkshire flagging in foot- 
ways 10 ft. wide on each side, 
curbed, channelled, &c., with 18in. 
drain along centre, grids, gullies, 
manholes, &c., complete oe SAGOO. 44 

The docks in Salford and Manchester complete 
the list of large works on the contract ; they in 
themselves constitute works which alone would be 
considered alarge contract. The excavation proper 
amounts to the total of 3,344,988 cubic yards; they 
are to be approached by locks, the quantities for 
the works are estimated as: 

Granite ti 
Bramley fall ... 
Sandstone 
Brickwork _... ne 
Blue bricks in face ... a 
Excavation for foundation 
Cement concrete... sas 
Hand-packing behind walls 
Yorkshire flags, 4in. thick 
Cast-iron drain pipes en oe 
Cutting double grooves for dams 

in docks Re ee ne 590 lin. ft. 
Paved roads ... atk # ... 90,000 sq. yds. 
Metalling, 18in. deep __... a5 OGZ000 5 
Screw moorings and buoys : 6 
Bollards = 28 100 
Mushrooms and rings 100 
Rails for cranes... me 4,350 lin. yds. 
Sheds, 60 ft. wide ... él ee 630 _—sé,, 

2. 80 4, sae = 860 —,, 
Double sheds, 110 ft. wide... 620. —,, 

For gate machines, sluices, hydraulic establish- 
ments, machines, piping, cranes, wells, pumps, 
turbines, &c., a lump sum has been provided in the 
schedule. 

The foregoing lists comprise almost all items of 
work on the contract, but there are some minor 
works which are not included, for these a lump sum 
has been provided in the schedule. The entire 
contract is virtually a number of smaller contracts 
joined into one, for every particular work is 
scheduled and priced separately ; then they are 
added together into the whole which has been let 
to Mr. Thomas Walker for the sum of 5,750,0001. 
The time in which he has undertaken to complete 
the canal and works is four years from the date 
when the Canal Company give him possession of 
the land. The officers of the Canal Company are 
now working at high pressure to complete all 
transfers and necessary legal forms to put the con- 
tractor in possession ; but little time should now 
elapse before this is done, and then the actual work 
of construction will be at once commenced. 

The contractor has for some time been occupied 
in organising his -staff and getting together the 
necessary plant along the line of route. He is now 
arranging the sections into which he will divide his 
work, and according to the importance of these so 
will he distribute his staff; to suit the convenience 
of both parties the engineer to the Canal Company 
will similarly arrange his staff to set out and super- 
intend the work as it progresses. The detail 
surveys have all been completed, su that matters in 
connection with the land transfers form the only 
delays to a commencement. 

As the earthwork is by far the largest item in 
the contract it will be well to give a thorough 
description of its nature before dealing with other 
classes of work. Considerable care has been ex- 
pended in arriving at an accurate knowledge of 
the strata. At first trial shafts 5 ft. by 5 ft. 
were sunk along the centre line, but as these 
were both too slow and costly they were abandoned 
in favour of bores. From the result of the borings 
a series of geological longitudinal section maps were 
made. Beginning at the entrance locks at East- 
ham, the section Fig. 2* on page 306 shows a 
thin layer of surface soil overlying a deep bed of 
red sandy clay, this in turn over shallower beds 
of sand, gravel, and sandy loam, then a deep 
bed of brown sandy clay over a thin layer of red 
sand full of water; underneath is some soft red 
sandstone overlying the bedrock of hard red sand- 
stone, which at this point will form the bottom of 


31,702 aq. yds. 


— cub. ft. 


’ 33 
306,000 ,, 
14,591 cub. yds. 
55,985 sq. yds. 
24,840 cub. yds. 
420, 5: a 
25,810 ,, 
95,200 sq. ft. 
310 tons 





* Fig. 1 being general plan, see page 241 ante, 
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the locks. Throughout the entire length of the 
canal, hard red sandstone forms the bedrock, and 
the formation is very similar to that just described, 
but of course varies somewhat in the nature of the 
stratification ; for instance, at 14 miles where the 
canal works are inside high-water mark, all layers 
of deposit have been washed away, and only from 
2ft. to 4 ft. of black sludge overlies the rock. 
Occasionally the rock dips and leaves the bottom of 
the canal in the softer deposits (Figs. 3 and 4); 
in some places beds of what has been termed 
black river sludges, but which are, in all proba- 
bility, peaty deposits, are sandwiched in and un- 
derlie deposits of from 15 ft. to 16 ft. of clean 
river sand (Fig. 4), At 54 miles between Stanlow 
Point and Ince Lighthouse large beds of blue 
loam are met with varying in depth to 25 ft. 
(Fig. 5); at six miles black sludge comes in again 
very deep, being there about 20 ft. in thickness 
(Figs. 5 and 6). At 64 miles there is a peculiar 
erosion of the underlying sandstone (Fig. 7) ; 
this is from some creek having cut across the 
line of canal. At eight miles the section is 
shown (Fig. 8) overlying a bed of gravel; at nine 
miles the bottom of the canal runs into a large de- 
posit of sand (Fig. 9). From about 10 to 10} miles 
the strata becomes very soft, being sludge, sand, 
and gravel mixed (Fig. 10). At 11 miles 45 chains 
the bottom of the canal is again in very soft ground 
(Fig. 11), the sandstone suddenly dipping and not 
appearing until about 12 miles. A peculiar formation 
(Fig. 12) is visible at 12 miles where ‘‘ No Man’s 
Land” stands, sharply defined amongst the soft 
layers of strata underlying the estuary ; this is at 
the sudden bend near the junction of the river and 
estuary of Runcorn. 

(Zo be continued.) 





HYDRAULIC DRILLING MACHINERY. 

RECENT papers and discussions on the application of 
electric power to driving drilling machinery, at the 
best only leave the reader somewhat sceptical as to 
the economy, to say nothing of the practical feasibility 
of thus finishing in situ the great amount of drilling 
which cannot be done during the earlier stages of the 
construction of ships, bridges, boilers, &c. 

No doubt, however, exists as to the practical success 
and the economy in working results when this drilling 
is done by hydraulic power. For some years past a 
es amount of work of this kind has been done in the 

‘rench naval dockyards by the very neat hydraulic 
drilling engines, of which we give two illustrations on 
page 295. 

Between thirty and forty of these machines have 
been successfully introduced into France by Mr. Henry 
Chapman, of Paris. The illustrations are so clear, 
that but little explanation is necessary, especially as 
we reproduced a paper read by the inventor, in our 
issue of February 11, 1887. In one arrangement 
a three-cylinder engine is used for driving a drill 
direct. This is attached temporarily to a bracket 
for drilling work—for example, on a vice bench— 
away from the shops, The whole affair is so light, 
weighing but 60 lb. or 701b.—that it can be used 
in connection with an ordinary hand ratchet drill 
head. Hydraulic pressure at 1500 lb. per square inch 
generally (but also sometimes at 750 1b. or 1000 Ib. per 
square inch) is conveyed to the drilling engine by 
means of special flexible copper tubing. There is no 
more difficulty in attaching this gear to the plating on 
aship’s side than is experienced in the case of hand 
drilling, while the speed of working when once 
fixed is nearly 10 to 1 in favour of hydraulic work. 
In another application the drill head is still lighter, 
the power being transmitted from the engine to 
the drill by means of a Stow flexible shaft. The 
necessary speed for the flexible shaft is obtained 
by gearing up at the engine end and reducing 
again at the drill-head. As shown on this illustration, 
only a very rough-and-ready bracket is required for 
the drill. The engine itself is simply placed on the 
scaffolding at the side of the ship. There is no risk 
here of the sudden disappearance of the whole appa- 
ratus below, since the attachment of the drill-head is 
quite independent of the hydraulic pressure. In addi- 
tion to the advantages obtained in the more accurate 
execution of the work, especially when several thick- 
nesses have to be drilled in position, there is also the 
great saving in labour by reason of not having the 
plates, &c., to mark off, take to the shop, and put 
back in place again. The experience gained by the 
use of these drills on board large armour-clads built on 
the cellular system goes to prove that 25 per cent. 
more holes can be drilled by them in the same time 
than can be done when the work has to be done in 
stationary machines in the shops, and that this class 
of work is done by them at seven times the speed 
obtainable by handwork. For some time previous 
to M. Berrier- Fontaine reading the paper above 








referred to, Mr. Tweddell, of Westminster, had 
supplied some of his drilling machines to the Els- 
wick firm for use on Her Majesty’s ironclad Vic- 
toria. They were very successful. One of these 
machines was used for drilling in the first place a 
1 in. hole through two thicknesses of steel, 14 in, and 
2 in., or 2} in. in all; the 1 in. hole having been put 
through, the drill was withdrawn and a hole knifed 
out to 34 in. indiameter. These operations were com- 
pleted in 124 minutes, the time previously required by 
hand being fully three hours. A second machine was 
used for enlarging the holes from the inside to 5} in. in 
diameter through 2} in. thickness of steel. The 
machine had to be fixed in a most cram position 
in the wings, and it being quite dark, all work had 
to be done by aid of the electric light. This ma- 
chine did its work in one hour as against nine hours 
by hand, 

There is, indeed, a considerable field for the use of 
these drilling engines in workshops ; in one boiler shop 
in the North of England the cost of drilling a large 


number of holes in boilers was at once reduced to 4d. | ¢), 


per dozen instead of 1s, 4d., the cost by hand. 

The type of engine used is the ‘‘ Brotherhood 
three-cylinder, with which our readers are suffi- 
ciently familiar. The probable extension of the use 
of hydraulic pressure fur rotary engines was favourably 
discussed in connection with a letter addressed to this 
journal by the same engineer some time before on this 
subject. 

It is not too much to say that from time to time in 
many branches of work ‘‘hydraulic machine tools” 
prove themselves to possess unexpected economical 
advantages, while their introduction by Mr. Tweddell 
has at the same.time done much to relieve workmen of 
much unnecessary labour. 





WOOL-WASHING MACHINERY. 

WE illustrate on page 298 an improved patent wool- 
washing machine which is shown at the Manchester 
Exhibition by the patentees, Messrs, J. and W. 
McNaught, of St. George’s Foundry, Rochdale. The 
machine consists of a shallow cast-iron trough about 
14 ft. long and 3 ft. wide partially filled with hot water 
for washing the wool. The wool inits dirty condition is 
placed on a feeding board at the right-hand end of the 
machine, and is provided with an endless traversing 
band for feeding the wool into the trough ; it is then 
slowly carried along through the water by curved forks 
or rakes attached to a light reciprocating frame sus- 
pended by chains from above; on the return stroke 
of the frame the forks are lifted out of the water and 
return quickly to again enter the water and propel the 
wool onwards. The forks in the improved machines 
are made of sheet brass, stamped to a concave form by 
special machinery. When the wool is very dirty an 
agitator is used for shaking the wool on its passage 
through the machine. The wool on arriving at the end 
of the trough is carried up an inclined plane by small 
rakes and delivered to revolving rollers, which are 
pressed together by heavily weighted levers and 
springs. This pressure can be immediately released 
when the machine is not at work. The upper roller is 
covered with lapping or wool, while the lower one is of 
plain polished brass. The object of passing the wool 
through this squeezing process is to get it as dry as 
possible, The appearance of the wool on leaving 
these rollers is a marked contrast from what it 
was when it entered the machine, when it was 
of a dark brown colour and matted together, the 
process ‘having brought it to a white fleecy appear- 
ance. When the wool is exceptionally dirty it is found 
necessary to pass it on to a second machine of exactly 
similar design, but using much cleaner water ; when 
this water gets very impure by constant use it is trans- 
ferred by means of a steam jet to the first machine 
and clean water supplied to itself. Each trough is 
provided with a false bottom made of perforated sheet 
copper which allows the sand and sediment to fall 
through into the space below. In the old system of 
wool-cleaning machines, this sediment was removed by 
hand, which was a very tedious and unpleasant opera- 
tion besides involving the removal of the false bottom. 
In order to facilitate this operation Messrs. McNaught 
have adopted the devise of making their machines with 
long narrow orifices at each end of the trough from 
which flat jets of steam issue along the bottom and 
thoroughly cleanse it by stirring up the sediment and 
mixing it with the dirty water as it flows away through 
a well at the bottom. This operation occupies but a 
few moments and is only necessary when the water 
becomes too foul for use. 

The alkaline liquor used in this washing process is 
a speciality of the firm; it is kept at a temperature of 
about 100 deg. Fahr. by a steam jet in a separate 
vessel, and when heated it is fed into the trough by 
means of buckets attached to an endless belt. A jet 
of steam blowing direct into the trough amongst the 
wool acts very injuriously upon it by making it stringy, 
but by adopting such a system as the above, the washed 
wool retains its original staple and fleecy character, 
the fibres are not mixed up or crossed in the least, but 








remain in their natural form and are perfectly free, 
thus giving the best possible results in carding and 
also in combing. 

One of these machines is capable of washing 500 lb. 
of wool per hour. 








RAWLINSON’S GRINDSTONE. 

THE improved grindstone (Rawlinson’s patent), which 
we illustrate on page 298, is shown at the Manchester 
Exhibition by Messrs. Kendall and Gent, of Victoria 
Works, Salford, Manchester. 

For some years past engineers have recognised the 
manifold advantages arising from the arrangement of 
having a slide rest attached to a grindstone for holding 
the tools while grinding. By this means the correct 
cutting angle for the tool can be easily obtained with- 
out exercising the skill and labour necessary for hand 

inding. In workshops where numerous machine 

ands are employed, a great deal of their valuable time 
is frequently lost at the grindstone as well as keeping 
e machines standing still while their tools are 
being ground. This improvement in grindstones 
has been made ery | to overcome this evil, by 
one one intelligent labourer to grind all the tools 
required by @ large number of lathes and other ma- 
chines. In the past a serious objection to the use of 
slide rests on grindstones has prevented their more 
general adoption, the drawback being that the sliding 
surfaces get very rapidly destroyed by the grinding 
action of the grit and water which lodges on them 
from the stone. This difficulty has been successfully 
overcome in this improved apparatus by entirely dis- 

nsing with the usual slide, and attaching the tool- 
older and rest to the end of two long radius links 
which oscillate about a spindle placed underneath the 
trough, where it is well protected from grit. The 
necessary pressure is brought to bear on the tool by 
means of worms gearing into toothed quadrants on the 
radius links. Both of these worms are driven by bevel 
wheels from one handle placed in a convenient position 
for the grinder. The tool-holder is of the usual type 
of revolving holders used on small lathes ; it is mounted 
on a rectangular transverse bar, which is capable of 
being turned round. This arrangement allows of the 
tool being ground to the proper angle to suit the 
special work for which it is required. An index is 
rovided for facilitating the correct setting of the tool. 
When set it can be locked in any desired position by 
tightening up a T-headed bolt fitting in an annular 
bolt groove. 

The trough of the grindstone consists of a very sub- 
stantial casting, which also serves the purpose of a 
frame for supporting the stone. 

One of the great advantages arising from the system 
of rigidly holding the tools while grinding is that the 
stone always remains circular, and therefore does not 
require the frequent turning and trueing that stones 
do with hand-grinding. In that case the softest part 
of the stone wears first, and consequently produces 
flats and hollows ; this irregularity makes the opera- 
tion of grinding both difficult and dangerous to the 
workman. Many have even lost fingers, and in some 
cases their hands, through the tools being drawn in 
between the stone and the hand rest on account of the 
tool catching in a soft place or hollow in the stone. 
Such an accident is quite impossible with this improved 
arrangement. These grindstones are made in all sizes 
up to 5 ft. in diameter, all of which are fitted with 
water-can and hood, also a three-speeded cone pulley 
with overhead gear. 

We do not know of any workshop grindstones which 
are better finished and more conveniently arranged for 
rapidly doing first-class work at a trifling cost, than 
those which we have just described. 





MORTISING AND BORING MACHINE. 

WE illustrate on page 298 a combined mortising and 
boring machine specially adapted for joiners’ and other 
small work. It is capable of executing work very 
rapidly with a small expenditure of power. The 
makers, Messrs. Thomas Robinson and Son, Limited, 
of Rochdale, exhibit it at the Manchester Exhibition. 
The mortising chisel runs at a high speed, and is fitted 
with an automatic reversing motion, which is a very 
great convenience, and effects a considerable saving in 
time over the former process of reversing by hand. 
The device by which it is effected is patton ingenious 
and simple. It consists of a small gut band driven by 
a grooved pulley on the main shaft. The band passes 
over guides to another pulley attached either direct 
or by gearing to the chisel spindle. This pulley is 
provided with two notches—one on each side—to re- 
ceive a spring catch with the object of preventing the 
chisel from continuously revolving. The timber under 
operation is bolted down to a rising and falling table 
actuated by a foot lever. Every time the table is 
lowered the catch is released, when the pulley and 
chisel are carried round half a revolution, and again 
held by the catch springing into the other notch. A 
very small amount of power is required to effect this 
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HARTLEY’S VARIABLE 


reversal. 
allow it to slip on the pulley while the chisel is at work. | 

The boring machine is arranged on the side of the | 
standard, where it is conveniently placed for boring | 
the timber in order to facilitate the mortising of oe | 
wood. ‘The stroke of the mortising machine is 44 in., 


to in, in timber of any size up to 8 in, by din. 





COMPRESSED AIR RIVETTER. 


| piston of about 24 tons. 
and it is adapted for cutting mortises of any width up | 
forming a toggle joint; by this means a pressure of | necessary instead 
| about 50 tons is obtained on the rivet at the end of the | for the high pressures used in hydraulic rivetters, and 
| stroke, which is quite sufficient for rivets up to 1 in. | the exhaust air being simply discharged into the atmo- 


|in diameter. At the first part of the stroke the motion | sphere without requiring a second pipe, and that the 


EXPANSION 


(For Description, see opposite Page.) 


by a hand lever. The air is supplied to the valve 
chest at a pressure of about 70 lb, per square inch by 
means of a flexible india-rubber tube about 1 in. bore ; 
thus it will be seen that there is a total pressure on the 
The necessary pressure for 
closing the rivets is obtained by differential levers 


GEAR FOR OSCILLATING ENGINES. 


Hence the band is comparatively loose to | lated by an ordinary PD slide valve, which is actuated | lengths of rivets by means of a hand screw. The 


| weight of the machine is reduced as far as possible by 
| poming it almost entirely of steel, and as it is sus- 
| pended from its centre of gravity, it is easily turned 
| about to suit its work. Among the advantages claimed 
for this system of rivetting are, that on account of the 
|low pressures used, only one light flexible pipe is 
| of two of a much stronger make 


Messrs. Dr Bercve anp Co., Limited, of Strange- | of the piston is almost the same as that of the heading | amount of work absorbed per rivet by this machine is 


ways Iron Works, Manchester, exhibit Allen’s patent 
compressed air rivetting machine, which we illustrate 
on page 299, The use of compressed air for rivetting 
is but little known in the United Kingdom, but is 
largely used in America by the leading bridge and 
girder makers, where this form of machine is well | 
known. It consists of a strong steel horseshoe frame | 
upon which an air cylinder is mounted, the diameter of 
which is 10 in. and is fitted with an ordinary piston | 
having a large tubular rod to form a guide for it and 
also to allow of the connecting-rod being attached 
directly to the piston head; air is admitted to the 





cylinder by ports at each end, the supply being regu- | 


ram, while at the end of the stroke its motion increases 
very rapidly relatively to that of the ram, consequently 
the leverage is enormously increased. This action is 
very clearly shown in the diagram on page 299, where 
the movement of the heading ram is shown for each 
successive inch of travel of the piston. The pressure 
in the cylinder can be regulated at will to suit different 
sizes of rivets, by giving more or less expansion to the 
air in the cylinder. 

The heading ram works in a cylindrical guide which 
insures that it shall always approach the rivet in the 
direct line of its axis, and has astroke of 34in. The 
heading die can be easily adjusted to suit various 


considerably less than in a hydraulic machine, for the 
maximum pressure in the former is only exerted 
| through a very small distance, while in the latter the 
full accumulator pressure is exerted throughout the 
stroke ofthe ram. The rate at which these machines 
will work is stated to be from 200 to 400 rivets per 
‘hour according to the nature of the work. The air 
| compressor used is of a simple character ; that used at 
| the makers’ works, where the rivetter may be seen in 
operation, has the steam and air cylinders of equal 
diameter and stroke, and is supplied with steam from 
the works boiler. One peculiarity about the com- 
pressor is an arrangement by which a drop of water 
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is caused to fall at short intervals into the inlet 
passage, moistening the air as it passes through, 
and so reducing the temperature attained during com- 
pression. 








FROST’S WATER METER. 

WE illustrate on page 299 one of Frost’s water 
meters, several sizes of which are shown at the Man- 
chester Exhibition by the Manchester Water Meter 
Company, Limited, of Ardwick, Manchester. The 
original form of this meter has been used for over 
twenty-five years by many water companies at home 
and abroad; it is well known in the circle of water 
works engineers, but is not so familiar to the general 
engineer as it deserves to be. 

This instrument is termed a positive meter to 
distinguish it from the various forms of inferen- 
tial meters. A positive meter being one in which 
the water is measured by automatically filling and 
emptying a vessel of known capacity, each filling 
being registered by a continuous counter, the read- 
ings of which give the quantity of water which has 
passed through the machine. Whereas an inferential 
meter isone in which the water passes continuously 
through a passage in which a small fan wheel or tur- 
bine is placed ; the flow of water causes it to revolve, 
the revolutions being recorded by a counter ; this gives 
a means of finding the quantity of water which has 
passed through the passage. The former or positive 
instruments are claimed to be more accurate under 
varying pressures and in registering small quantities 
of water. The Frost patent meter is a very ingenious 
contrivance of the positive type arranged in a remark- 
ably small space. Its measurements, we believe, are 
very accurate, giving results within about one per 
cent. of error under the ordinary conditions of work- 
ing. It is inclosed in a strong cast-iron casing con- 
sisting of three parts, viz., the base or cylinder, in 
which the water is measured, the central chamber, 
containing the valves and registering mechanism, and 
the top cover. The whole of the valves and movin 
parts are made of hard brass. The cylinder in whic 
the main piston works is lined with gun-metal to pre- 
vent corrosion. The piston is kept water-tight by 
means of L. leathers, water being alternately admitted 
above and below it by an ingenious arrangement of 
valves. The top cover and central chamber are 
always kept full of water by means of the inlet 
pipe. The water then passes by the valve B through 
a port to the underside of the piston and forces 
it up, expelling the fluid from the top of the 
cylinder to the outlet pipe. When the piston F has 
nearly completed its stroke, the lower collar on the 
piston-rod comes in contact with a valve tappet, and 
moves the reversing slide, so that water is admitted to 
the space D and forces out the piston E; this motion 
brings the main slide valve B into anew position, thus 
allowing the water to a to the upper part of the 
main cylinder, and expelling the water from the lower 
end. hen the piston arrives at nearly the bottom of 
its stroke, the upper collar on the piston-rod brings 
the reversing slide down again, and admits water to 
the cylinder C, and restores B to its original position ; 
thus the whole cycle of operations is completed. 

























At each stroke of the main piston a small ratchet 
lever is moved up and down by the collars on the 
piston-rod, and carries the ratchet wheel round one 
tooth; this motion is transmitted by a worm and 
wheel to the recording index, which shows the quantity 
of water that has passed through the meter. 

It will be seen that the action of this meter is 
entirely dependent upon the pressure of the water 
itself, without relying upon any springs or weights, 
hence the liability to error is reduced to a minimum. 
A very small pressure of water of about 1 Ib. per 
square inch is sufficient to work this meter, but when 
required they will act perfectly under a head of 500 ft. 
The index dial is arranged at an angle, so that it can 
be easily read, whether the meter be fixed above or 
below ground, 

The high degree of perfection to which these meters 
have arrived, is the result of nearly thirty years’ ex- 
perience in their manufacture, during which time 
upwards of 32,000 have been made. 

The internal arrangements, as well as the external 
casing of these meters, are well and accurately made 
and will work satisfactorily for several years without 
care or attention; for compactness, efficiency, and 
economy in working, we certainly think they will com- 
pare very favourably with any rival meters under all 
conditions of working. 





FENBY’S MARINE ENGINE. 

WE illustrate above diagrammatically a new type of 
marine engine invented and patented by Mr. Wp. 
Fenby, of the Manor House, Farnley, near Leeds. 

As our engraving shows, each cylinder of this engine 
is made exceptionally long, and contains two pistons, 
which work in opposite directions, alternately ap- 
—_ and receding from each other. The rod 

longing to the upper piston passes through the lower 
— which is made hollow for this purpose, and 

y means of a connecting-rod operates a crank in the 
ordinary way, the throw of this crank being approxi- 
mately one-fourth the length of the cylinder. The 
lower piston works two cranks, making an angle of 
180 deg. with the one previously mentioned, and are 
situated one on each side of it, so that each cylinder 
operates three cranks. No valve gear is shown in the 
engraving, as this is a mere matter of detail and can 
be arranged in various ways. 

It will be evident from the above description that all 
the loads due to the steam pressure are perfectly 
balanced inter se, permitting the use of an extremely 
light bedplate and standards, and reducing the load, 
and consequently the friction on the crankshaft bear- 
ings to that due to the weight of the shaft alone. In 
addition to these advantages it may be pointed out 
that there will be a considerable saving of space fore 
and aft as compared with ordinary marine engines of 
equal power, and a saving in vertical height as com- 
pared with tandem engines. On the other hand, the 
crankshaft for this class of motor will probably be 
more expensive than for a simple engine, a remark 
which will also apply to the connecting-rods, as three 
of these are required for each cylinder; moreover, 
the use of the double a for the lower 
piston seems open to objection from another point of 








view, as the brasses of these will have to be very accu- 


sanely adjusted, if each is to take a fair share of the 





VALVE GEAR FOR OSCILLATING ENGINES. 

WE illustrate below and on the opposite page 
a novel and ingenious valve gear for oscillating 
engines devised by Mr. John William Hartley, 
of California Works, Stoke-on-Trent. This gear 
does away with the necessity for the use of eccen- 
trics and permits of the expansion being varied at 
will up to the latest: point of cut-off for which the 
engine is designed. e give two engravings, one 
showing the gear in perspective — to an engine 
with the crankshaft above the cylinder, and the other 
illustrating an engine of the inverted type. The 
arrangements are practically identical, but some of the 
parts are more clearly shown in one view and some in 
the other. The same letters of reference appear in 
both engravings. The cylinder A rocks on trunnions 
B; on its upper cover it carries a bracket E which 
serves as a y= sate for a lever F. In this lever there 
is a boss through which there passes a pin G forming 
a portion of a double-armed lever H H, which at one 
end is connected to the valve spindle, and at the other 
toa otapee block K sliding on a curved bar or link L. 
This link is pivotted to the framing at its centre by a 
stud M which is ona line drawn through the centre 
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of the crankshaft and the centre of the trunnion. It 


can moved and set to various positions about 
this stud by a reversing lever and quadrant not 
shown in the engravings. The curvature of the 
link is struck from the centre of the trunnion, 
and when the link is in mid position the slipper 
moves backwards and forwards on it without any 
vertical motion, and consequently there is no move- 
ment of the valve. If the link be tilted either way the 
lever F is made to oscillate on its fulcrum G as the 
cylinder rocks, and the valve is moved to and fro, 
admitting steam to drive the engine backwards or for- 
wards according to the position of the link. The 
motion of the valve is reversed when the cylinder 
attains its maximum swing in either direction, and 
hence it follows that the mechanism we have already de- 
scribed, and which by itself is not novel, is not able to 
give either lap or lead. To enable the steam to be 
used expansively a second motion is imparted to the 
valve from the piston-rod. The outer end of the lever 
F is connected by a link O to a lever P carried by a 
bracket R attached to the cylinder. The further end 
of the lever P is coupled by a link U to the crosshead 
of the piston-rod, and follows its motion. When the 
piston descends the lever F rises, carrying up with it 
the pin G, and forcing the lever H H to oscillate about 
the centre of the slipper K, and to raise the valve. The 
levers P, F, and H are so proportioned as to give the 
slide valve an amount of travel at each stroke of the 
engine equal to the sum of the lap and lead, and this 
is a constant quantity egy ms of the position of 
the curved bar or link L. By varying the position of 
the curved bar the total travel of the valve can be 
changed asdesired. The slot in the end of the lever P 
=. of the slack caused by the wear of pins being 
en up. 
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ALL-ROUND TITAN CRANE. 

On page 310 we illustrate an all-round Titan crane 
constructed by Messrs. Ransomes and Rapier, Water- 
side Works, Ipswich, and designed to lift a test load 
of 33 tons at a radius of 67 ft., the maximum radius 
which can be obtained with it in ordinary work being 
nearly 80 ft. The machine is self-propelling, being 
borne on a carriage which is mounted with thirty-two 
springs on sixteen wheels, and has a gauge of 21 ft., 
and sufficient height to allow a railway train to pass 
under it. The various motions of lifting the load, 
travelling, altering the radius, and turning, are all 
performed by steam power. 





THE BLAIR CROSSING BRIDGE. 
(Continued from page 251.) 

Tue place selected to begin the protection of the east 
shore was at the upper one of the old transfer landings, 
the pilesdriven for this landing serving as a base to begin 
work upon. This will be seen on the map Fig. 1 (see 
ante page 250). At the time the work was begun, the full 
force of the current impinged against the bank at this 
point. An arbitrary line was selected, and it was 
determined to stop the cutting of the bank when the 
river reached this line. The protection was made by 
dumping in stone and brush, the brush being laid in a 
cradle with small stone on the inside, and the whole 
wired together, and dumped by tipping the cradle. The 
work was carried on during the summer of 1882 with 
bundles of this kind, and the mass of bundles then put 
in was subsequently topped out with a large quantity 
of heavy riprap stone. As the protection work settled 
it was reinforced from above until it became practically 
stable. The whole length of the bank protected here 
is now 1000 ft. For the last two or three years the cur- 
rent has seldom been along this protection; but when- 
ever it again strikes the eastern part of it with full force, 
the protection must be extended farther eastward, and 
may require some additional strengthening elsewhere. 

The river subsequently cut into the bank somewhat 
below this protection and near the second transfer 
landing, which is about half a mile below the one used 
as the base of the upper protection. This cutting has 
at no time been very violent, and has been checked by 
the use of bundles. There have been used in the east 
shore protection 6033 cords of brush and 36,122 tons of 
stone. The initial point of the dyke was fixed 600 ft. 
above the bridge line, and on the line of Pier I. From 
this the dyke extended eastward, making an angle of 
5 deg. with the bridge line. It was built approximately 
at right angles to the stream, so that in general the 
current thew only strike the end of the dyke, but was 
inclined slightly, so that a current striking it would be 
deflected towards the end of the dyke rather than in the 
opposite direction. The westerly rtion of the 
dyke for a distance of 500 ft. from the initial point 
was made in the form of a willow mattress loaded 
with stone ; it was turned around the initial point, and 
given a return down stream, The total width of the 
mattress was 150 ft., of which 50 ft. were below and 
inside the centre line of the dyke, and 100 ft. above 
and outside. The brushwork was built by laying 
strands of brush on the bar 5 ft. apart, these strands 
consisting of brush laid lengthwise, and strengthened 
by having a line of twisted wire in the centre. Stakes 
were then driven at regular intervals of 5 ft. on the 
cdge of the strands, these stakes carrying wires which 
were secured around the strands, Four courses of brush 
were then laid over the strands, and a second set of 
strands laid on at right angles to the first. The wires 
attached to the stakes were then bound to the upper 
strands and the stakes withdrawn. The brush was 
then covered with sand to give weight and protection 
from fire, and loaded with rock. ‘The same process 
was then repeated to form a narrower mattress on the 
top, until the work was brought to the desired level. 
This method of construction is one which is not recom- 
mended for work of this class. To prevent the water 
racing along the side of the dyke, five spurs 300 ft. 
long and 50 ft. wide were built along the north side, 
their construction being similar to that of the dyke 
itself. The portion of the dyke east of the mattress- 
work was built in the form of an earth embankment, 
the slopes of which were protected with brush and 
stone. ‘The chief trouble experienced was in the 
crossing of an old slough chanel (about 2000 ft. east 
of the east end of the bridge); a pile bridge was 
built across this slough, and tais bridge was subse- 
quently filled with brush and stone, and covered with 
earth, The dyke as originally built was finished 
above any ordinary high-water level, and a track was 
laid the whole length of it. In the spring of 1884, the 
ice went out with an abnormally high river, and, pass- 
ing over the top of the dyke, struck the trestle below 
and knocked it down, while the earthen portion of the 
dyke was nearly obliterated. Two weeks later, this 
flood was followed by another flood of about the same 
height, which also swept over the sand-bar and the 
damaged dyke. When the water receded it was found 
that the rectification works had been perfectly success- 
ful so far as they had been adequate; the slough 
channel, which had given trouble Leretofore, had en- 


tirely disappeared, and a smooth unbroken sand-bar 
extended to the east end of the bridge. It was deter- 
mined, however, to repair the dyke in a much more 
substantial manner than it had originally been built. 
A woven mattress, 100 ft. wide, 90 ft. on the outside of 
the centre line of the dyke, and 10 ft. on the inside, 
was built, extending from the high sand-bar on the 
east along the course of the dyke, curving southward 
with a radius of 300 ft. to connect with a north and 
south line, and thence following this north and 
south line across the bridge line immediately east of 
Pier I. This woven mat was made entirely of 
willow, without wire, excepting the selvage edge, the 
willow being woven together in a manner similar to 
that used by the United States Government in its pro- 
tection works. This mat finished was about a foot 
thick ; a gang of men would weave nearly 100 ft. 
in aday ; for efficiency and economy of construction 
it is believed to be the best method of construction 
yet devised for mattress revetment work. The woven 
mat was covered with stone, and the track laid on a 
stone embankment, which embankment was gradually 
raised to a level above that of the great flood of 1881. 
Since its completion in this manner, the current has 
struck the dyke at several points, and caused some settle- 
ment, the mattress on the up-stream side having settled 
until it isnow generally under water or buried in sand. 
Some slight repairs have been required, but the work 
is standing very well. There have been used in the 
dyke 9300 cords of brush and 47,947 tons of stone. 

The west shore protection was really begun in the 
spring of 1883, though a little work had been done 
there previously. As the course of the current through 
the bridge would depend largely on the form of this 
shore, a line was selected on which the caving shore 
should be held. A trench was then ‘excavated along 
the outside of this adopted shore line, this trench 
being 32 ft. wide on top, the sides — a slope 
of 14 horizontal to 1 vertical next to the shore, and 
} horizontal to 1 vertical next to the river, and the ex- 
cavation carried as deep as the stage of high water 
would permit; it was then filled with heavy ripra 
stone. When the river cut into the line of this trench, 
the stones dumped themselves into the water and 
formed a base for additional protection. The protection 
was then reinforced by putting in additional stone, and 
by brush bundles similar to those used on the east side. 

The west bottom land is what is known as a gumbo 
bottom, there being a layer of gumbo 20 ft. or more in 
thickness above the friable sands, which are readily 
washed by the water. This character of bottom land, 
not unusual on the Missouri, does not wear away uni- 
formly, but the gumbo holds up until a large area of 
sand has been washed from below, when a piece of 
land perhaps 50 ft. wide and 200 ft. or 300 ft. long will 
settle down at once. This occurred on several occa- 
sions as the protection work proceeded, there being a 
very large settlement about 1000 ft. above the bridge ; 
after the first settlement, however, comparatively little 
change took place at this large sink, and the shore line 
has been maintained without difficulty. The west pro- 
tection required constant watching during the seasons of 
1882 and 1883; during 1884 it required less attention, 
and in 1885 comparatively little. Repairs have generally 
been made with brush bundles and stone, but at the 
upper and lower ends considerable stretches of woven 
mat have also been used. The lower mat has slid into 
the river, and its operation is not wholly satisfactory. 
The upper mat was built in advance of the cutting of 
the river, and much of it lost its strength before it was 
submerged, so that it became useless. This west pro- 
tection will require a little attention for some years, 
but until the river strikes the upper portion of it, 
which is desirable for various reasons, the repairs will 
be comparatively light. Whenever the river does 
strike the upper portion of this protection with full 
force, a considerable settlement will undoubtedly 
occur, which will have to be repaired in the same way 
as other repairs have hitherto been made. There have 
been used in the west protection 14,221 cords of brush 
and 79,350 tons of stone. 

The cost of the protection works at the Blair Cross- 
ing Bridge has been exceptionally high. This has 
been due in part to the great cost of stone, there being 
no stone anywhere in the neighbourhood of the bridge. 
A portion of the stone used was brought from the 
quarries on the Platte River, near Louisville ; a small 
portion was brought from the quarries at Sioux Falls, 
Dakota, but the largest amount came from the 
Le Grand Quarries in eastern Iowa. 

Another element which made the protection work 
expensive was the fact that it was felt that it must be 
done in the most thorough manner, and that mattress 
protection, such as may be used safely where the onl 
object is to regulate the course of the river, but whic 
is liable to injury and temporary destruction, was not 
sufficiently permanent in its character to trust to hold 
the bank of a river where the preservation of a bridge 
depended on holding this bank in exactly the right 
place. The experience acquired on this work was very 
valuable, and undoubtedly it could be done again fora 
somewhat less sum. 





(To be continued). 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—Scotch warrant iron changed 
hands last Thursday at 42s. 2)d. down to 42s. 14d. per 
ton cash, and 34s, cash was paid for Cleveland war- 
rants at the afternoon market; but no business was done 
in hematite iron. The settlement prices at the close were 
—Scotch, 42s. 14d. per ton; Cleveland, 34s. ; hematite 
iron, 43s. 9d. On the forenoon of the following day 
prices fell away still] further, as low as 41s. 1ld. cash 
being accepted for Scotch warrants, 33s. 104d. for Cleve- 
land iron and 43s. 64d. and 433. 6d. seventeen days for 
hematite iron. In the afternoon, however, prices became 
a little firmer, Scotch iron being wanted by buyers at 
42s. cash per ton. The firmness was continued on Mon- 
day, but the close was scarcely at the best. There were 
transactions in the forenoon at 41s. 114d. per ton cash for 
Scotch iron, and up to 42s. 24d. cash was paid in the 
afternoon. The settlement prices at the close were— 
Scotch warrants, 42s. 14d. ; Cleveland, 33s. 104d. ; 
hematite warrants, 43s. 9d. per ton. Tuesday’s market 
was also somewhat stronger, the top price in the forenoon 
for Scotch iron being 42s. 3d. and in the afternoon 42s, 34d. 
per ton cash. Cleveland iron was done in the forenoon at 
34s., but no sales were made in the afternoon, and that 
price was not sustained. Hematite iron realised 43s. 104d. in 
the afternoon. The market was depressed this forenoon, 
and the ‘price of warrants all round was lower. Business 
was done in the afternoon at 42s. 1d. to 42s. 2d. cash for 
Scotch iron, the close being buyers at 42s, cash. Cleve- 
land iron declined to 33s. 9d. cash, and as low as 43s, 53d. 
was accepted for hematite iron. It will be seen that 
there are fluctuations in price from day to day, but there 
is no material improvement to put on record. The recent 
downward movement in prices is said to have been in part 
due to the absence of fresh inquiries of any importance 
from the United States and partly to the tightness of the 
money market. There have been some fairly good trans- 
actions in hematite iron, and a satisfactory foreign busi- 
ness is being done in Scotch makers’ iron, chiefly for Italy, 
and the price remains firm. The home consumption 
is reported to be rather brisker. There are now 84 
blast furnaces in actual operation throughout Scot- 
land, one having been damped out at Langloan 
Tron Works. At this time last year there were 82 fur- 


P| naces blowing, 89 in 1885, 94 in 1884, and 115 at the 


same time in 1883, Last week’s shipments of pig iron 
from all Scotch ports amounted to 10,184 tons, against 
8543 tons in the preceding week, and 7928 tons in the 
corresponding week of last year. The year’s shipments 
from Christmas, 1886, are between 3000 and 4000 tons 
under those for the same period of 1885-86. The week’s 
shipments included 1671 tons for the United States, 900 
tons for Canada, 178 tons for South America, 108 tons for 
Australia, &c,, 3660 tons for Italy, 685 tons for Germany, 
405 tons for Holland, smaller quantities for other countries, 
and 1745 tons coastwise. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 917,693 tons, as compared with 916,695 tons 
corer week, thus showing for the week an increase of 
tons. 


The Scotch Oil Trade.—There does not seem to be any 
immediate prospect of the strike in the Scotch oil trade 
coming to an end unless the shale miners give way un- 
conditionally, and accept the employers’ terms. Mr, 
Haldane, M.P., for Haddingtonshire, has interested him- 
self most zealously to bring about a compromise, but the 
directors of the various oil companies seem to be fully 
resolved not to go back in any sense upon the conditions 
on which the men expressed their willingness, to return to 
their work ; and the miners, especially those at Broxburn, 
who have now been on strike for fully nine weeks, appear 
to be equally firm, The dispute is very much to be re- 
gretted, as it is entailing serious loss on all concerned. 


The Basic Steel Manufacture.—In addressing the annual 
meeting of the Steel Company of Scotland last week, the 
chairman—Sir Charles eer Bart.—made some re- 
marks upon the manufacture and prospective use of basic 
steel. That material had been, he said, brought pretty 
prominently before the public by representatives of the 
Admiralty and of Lloyd’s, at the recent meeting of the 
Institution of Naval Architects. He had no desire to say 
one word as to the relative merits of basic steel made by 
the Bessemer process and Siemens steel. Should the use 
of basic steel extend, the result would be an increased 
demand for basic pig iron and a lessened demand for 
hematite pig iron, with a tendency for the former to 
advance and the latter to fall in price. The probability 
would be that the two classes of pig iron would approxi- 
mate more closely in price than at present. Besides, the 
Siemens process was quite suitable for the manufacture 
of basic steel. There were many authorities who thought 
that it could be manufactured by that process, and the 
direciors of the Steel Company were quite willing to goin 
for the manufacture of basic steel if they thought it might 
be advisable to do so, as the change did not necessitate 
any material change in the existing plant. 


Vessels Built on the Clyde under Lloyd’s Supervision.—A 
statement has just been prepared in which are given the 
statistics referring to the vessels built on the Clyde under 
Lloyd’s supervision during the seven months, January to 
July, both inclusive, for the present year and last year. 
Those built this year amounted to forty-two, of an agere- 
gate of 64,004 tons, as compared with sixty-eight vessels 
of a total of 84,655 tons in the corresponding period last 
year. The returns for the Tyne and other north-eastern 
ports of England show very much better. 


New Steamer for the ‘* Loch” Line.—The directors of 
the Dundee Loch Line Steam Shipping Company have 
just contracted with Palmer’s Shipbuil ing Company, of 
Jarrow-on-Tyne, for the building of a new steel steamer 
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for their fleet. She is to measure 312 ft. by 40 ft. by 
27 ft. 54 in., and to carry about 4150 tons dead weight on 
a mean draught of about 20 ft. The price is said to be 
slightly under 28,000/., or equal to about 6/. 15s. per 
ton of dead weight capacity. The building of thissteamer 
was authorised at a special meeting of the shareholders 
of the company held last week, but the fact of sending 
the order away from Dundee seems to have excited a 
considerable amount of local ill-feeling. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Collieries and the Hull Coal Trade.—The 
official return of coal brought to Hull from each colliery, 
and the quantity exported during the month of August, 
shows a total of 164,968 tons, against 128,448 for the 
corresponding month of 1886. For the eight months, 
January to August, 1887, there were 1,167,672 tons, 
against 873,112 during the same period of last year. The 
exports last month were 71,804 tons as compared with 
81,067 in the corresponding month of 1886. The follow- 
ing are amongst the leading collieries which during August 
have forwarded a tonnage of coal to Hull. Denaby Main, 
18,504 tons against 10,776 in August of last year; Manvers 
Main, 8576 tons against 7656 in August last year; Allerton 
Main, 8064 tons against 8160 in August last year ; Hough- 
ton Main, 7600 tons against 6836 in August last year. The 
remaining collieries show a decreased tonnage for export 
purposes, 

Opening of a New Seam of Coal.—At the Wharncliffe 
Woodmoor Colliery, Carlton, another bed of coal has been 
reached. It is anticipated that work will now be brisker 
than it has been of late. 

Alfreton Water Works.—The Alfreton Local Board has 
considered the tenders which have been received for the 
construction of an additional reservoir at Lindway, for 
supplying the district of Alfreton with water, The pre- 
sent reservoir has for a considerable time been inadequate 
to meet the public requirements, and it was therefore 
decided to continue the water supply by constructing an 
additional reservoir. Nine tenders were received, the 
highest quotation being 9458/., by Messrs. Scott Brothers, 
Masborough ; and the lowest, 3790/., by Messrs, Shaw and 
Son, of Longton. The tender of Messrs. Meats Brothers, 
of Nottingham, was, however, accepted, their estimate 
being 3893/. 5s. 7d. 

Engineering.—On inquiry at Leeds, we find that the 
engineering houses are again exceedingly busy, mostly 
on parts intended for marine engine purposes, to be de- 
livered both on the Clyde and in the neighbourhood of 
Hull. Few of the engineering firms are now keeping 
their hands on short time in the district, and the improve- 
ment in trade is daily becoming more visible. Out of 
4000 hands who were partially employed at the com- 
mencement of the quarter, only 345 union hands are now 
in that predicament. 


Improvement in the Cast Steel Trade.—For at least a 
month past there has been a decided improvement in the 
demand for best classes of cast steel. This has been 
mainly occasioned by large demands on the part of 
Government, who are now obtaining increased supplies of 
ordnance and armour plates. Swedish irons are therefore 
cleared from the market, and hematite irons are realising 
more money. Buyers are now insisting on best cast steel 
in the place of the common descriptions which for a couple 
of years past have been forced on the market to face the 
competition. Prices are now as follows: Best cast for 
cutlery, 35/. to 461. per ton. These are the going lines. 
Extra for tool purposes, 527. per ton. These are also the 
going qualities. Bessemer qualities are neglected 4/. 10s. 
to 5l, 5s., being the market value, with a slow demand. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on ’Change, but very little busi- 
ness was transacted. The telegrams from Glasgow showed 
that prices there were weaker, and this had the effect of 
depressing prices here. No. 3 Cleveland pig iron was 
quoted 34s. 8d. per ton for prompt delivery, but keen 
buyers were able to satisfy their requirements at 14d. 
and even 3d. less than per ton than the figure asked by 
sellers. In spite of the lower prices, however, there was a 
feeling of steadiness and a belief that quotations cannot 
recede much in the face of good shipments and decreasing 
stocks. Messrs. Connal and Co., the warrant store- 
keepers, had in stock at Middlesbrough on Monday night 
330,902 tons of pig iron. This is a decrease of 1005 tons 
on the previous week. In Glasgow Messrs. Connal hold 
a stock of 917,299 tons. There is still a good demand for 
hematite pig iron, and prices continue firm. In the manu- 
factured iron trade there is rather more inquiry, but there 
is still comparatively little doing in this important branch 
of the staple industry. 


Engineering and Shipbuilding.—In engineering there 
is a g deal of activity, bridge builders and marine 
engine builders being pressed for deliveries. Shipbuild. 
ing is fairly well occupied, but some of the firms are 
getting rapidly through their orders. A good contract or 
two has recently been received by a Teessidefirm. Since 
our last notice the fine steel steamer Ville de Calais, built 
by Sir W. G. Armstrong, Mitchell, and Co, for the car- 
riage of crude petroleum in bulk has been launched, This 
vessel, which is capable of carrying 2400 tons dead weight 
on less than 18 ft. draught, is subdivided by longitudinal 
and athwartship bulkheads into numerous cells or com- 
partments, each of which has its own expansion chamber, 
which latter also forms a receptacle for the gases which 
are evolved from the cargo. There is a very complete 
installation of pumps on the Worthington system both for 











discharging the cargo and equalising at will the amount 
contained in the various compartments. ‘The machinery 
is on the triple-expansion system by the Wallsend Slipway 
and Engineering Company, and on the trial trip worked 
with perfect smoothness, the speed being 10 knots. 


The Steel Trade.—There is a continued demand for 
steel. All the works are full of orders for months to 
come, and new inquiries are strengthening prices. Messrs. 
Bolckow, Vaughan, and Co., of Middlesbrough, who 
produce about 5000 tons of steel per week, are making 
arrangements to manufacture basic steel from Cleveland 

ig iron in the Siemens-Martin furnaces. The Cast Steel 

‘oundry Company recently formed at Middlesbrough are 
now successfully turning out castings, and are likely to be 
kept busy for some time to come. 

The Salt Industry on Teesside.—In connection with 
Messrs. Bolckow, Vaughan, and Co., the great iron and 
steelmakers of Middlesbrough, the Cleveland Salt Com- 
pany, Limited, is being formed with a capital of 75,000/. 
in 7500 shares of 10/. each, to take over and work the 
lease of the very extensive bed of salt which Bolckow, 
Vaughan, and Co. some years ago secured from the Com- 
missioners of Woods and Forests. The present salt works 
comprise a borehole on Bolckow, Vaughan, and Co.’s 
freehold property at Middlesbrough, with six steel pans 
and a borehole at Eston, where they have three pans. 
These works are in full operation, and are making 450 tons 
of salt per week. It has recently been ascertained that a 
shaft to the salt could be sunk at Eston with little or no 
difficulty from the eruption of water, and it is probable 
that the new company will undertake that work at an 
early date. Asis well known, salt is at present obtained 
in the Middlesbrough district by pumping brine and 
evaporating it. To sink a shaft would revolutionise the 
method of winning salt on Teesside. ,At Greatham, 
near West Hartlepool, the new salt works are making 
rapid progress, Atadepth of 947 ft. the company have 
discovered a bed nearly 100 ft. thick. The brine raised 
has increased in strength till it has been found on testing 
to contain 28 per cent. of sodium chloride. Teesside is 
rapidly becoming as well known for its production of salt 
and chemicals as it has long been celebrated for its iron 
and steelmaking. 

The Cleveland Miners and the Sliding Scale-—On Mon- 
day at a joint meeting of representatives of Cleveland 
mineowners and miners held at Middlesbrough, a sliding 
scale for the regulation of wages was signed. Thescale, 
which is practically a renewal of the old arrangement 
which has just terminated, will bein operation till June, 
1889. 








NOTES FROM THE SOUTH-WEST. 

Pembroke Dockyard.--Lord G. Hamilton, First Lord of 
the Admiralty, received on Tuesday a deputation from 
Pembroke to protest against discharges of workmen from 
Pembroke Dockyard. The noble lord said there were 
on the books of the various dockyards on July 1st of 
last year 22,800 workmen, and this was 1000 in excess of 
the estimated number required. The Government were 
gradually reducing the various establishments to their 
previous normal condition. During the last five years the 
increase of men in the Pembroke Dockyard had been 
double that of the increase in any other dockyard. Pem- 
broke was specially developed for the purpose of building 
large ironclads, and it was not likely that Parliament 
would increase the number of ironclads now building. 
Pembroke, too, was a building yard, and could not be 
used for fitting or completing ships. 

The Dowlais Works.—After stopping for nearly four 
months on account of drought, the Upper Works at 
Dowlais have been restarted. During their stoppage, 
coke was stocked in very considerable quantities, and all 
the mills and forges were also repaired. 


Cardiff.—Shipments of steam coal have been rather de- 
clining, last week’s exports showing a falling off of several 
thousand tons. Prices have experienced little change. 
Small steam coal has been plentiful, and prices have 
ruled low. Recent rains have improved the position of 
the iron and steel works, which are expected shortly to 
be in full operation. 

The ** Amara.”—The steamship Amara, of Liverpool, 
put back to Cardiff on Saturday, after sustaining some- 
what serious damage to her bows, &c.,during a recent 

ale outside Lundy. The vessel was placed in the new 
Roath Dock on Saturday night, and work was commenced 
on Monday morning. Several large plates, frames, stan- 
chions, &c., had to be replaced, stores replenished, &c. The 
whole was completed in three working days, and the 
vessel sailed on Thursday morning with 4500 tons of coal 
and general cargo, for Perim. 


New Works at Cardiff.—Messrs. Williams and Sons, 
who have for some time carried on an extensive bolt and 
nut trade, have just erected new works and laid down 
some valuable plant, A large foreign order has induced 
the firm to take this step. 


Importation of Live Stock into Bristol.—At a meeting of 
the Bristol Docks Committee on Monday the docks engi- 
neer presented some estimates as to the cost of construct- 
ing a refrigerator and cooling houses at Avonmouth. The 
question was considered at some length, and was ultimately 
referred back to the engineer. 


Taff Vale Railway.—On Monday the Taff Vale Railway 
Company formally opened a new station at (Jueen-street, 
Cardiff. The station has cost upwards of 20,000/. Itisa 
building 155 ft. long and 40 ft. high, and was designed by 
Mr. Wallace, of Westminster. The roofing and ironwork 
was supplied by Messrs. Handyside, of Derby. Messrs. 
Mackenzie and Holland, of Worcester, furnished the sig- 
nalling apparatus. The style adopted for the station by 
the architect is mixed Gothic. 





LAUNCHES AND TRIAL TRIPS. 

THE steel screw steamer Maranhao, recently built and 
engined by Messrs, James and George Thomson, Clyde- 
bank, to the order of the Brazilian Steam Navigation 
Company, of Rio de Janeiro, went down the Clyde on her 
trial cruise on Thursday, September 1. She is a vessel of 
about 1800 tons, and measures 276 ft. by 38ft. by 22 ft. 34in. 
In the main and lower decks abaft the engine room there is 
accommodation for about 100 first-class passengers, and in 
the forward part of the vessel accommodation has been 
provided for 400 steerage passengers. The engines are of 
the triple-expansion type, and are intended to indicate 
2500 horse-power. Steam is supplied by two large steel 
boilers. The vessel was tried with all her load draught, 
and with al] her weights on board, and the measured mile 
was run at the rate of 13} knots per hour. After the 
speed trial, a coal consumption trial of six hours was 
carried out, when it was shown that with a mean speed of 
13.6 knots per hour, and with an indicated horse-power 
of upwards of 2300, the fuel consumption was 1.39 lb. per 
indicated horse-power per hour, the equivalent in Welsh 
coal being about 1.2lb. The vessel is intended for pas- 
senger service between Rio de Janeiro and the ports on 
the River Amazon. 


On Saturday, the 3rd inst., the Barrow Shipbuilding 
Company launched from their yard a fine sailing ship 
named the Haivant, for Messrs. F. Speth and Co., of 
Antwerp. She is full ship-rigged, and her dimensions are 
240 ft. in length by 39 ft. beam by 23 ft. 84 in. depth 
moulded. She is built entirely of steel, manufactured 
by the Barrow Hematite Steel Company. She has been 
built under the superintendence of Mr. A. G. Schaffer, of 
Newcastle-upon-Tyne, and the Bureau Veritas surveyors, 
Liverpool, and will receive the highest class inthe Bureau 
Veritas Register of Shipping. Her tonnage is 1750 tons 
gross, and will be capable of carrying 2500 tons; she 
is the first sailing ship built for carrying petroleum in 
bulk. The hold in which the petroleum is carried is 
divided into ten separate compartments, and the ship 
has altogether fifteen water-tight compartments. The 
vessel is provided with three powerful pumps, two 
of them for loading and discharging petroleum and one 
for ballast purposes. Each pumping engine has two 
cylinders 7} in. in diameter, and two! pumps 7 in. in dia- 
meter, the stroke being 10 in., and each engine capable 
of discharging 16,800 gallons per minute. 





The Abercorn Shipbuilding Company, on the 5th inst., 
from their yard on the Cart, at Paisley, launched the 
Argus, a screw tug steamer, measuring 80 ft. by 18 ft. 6 in. 
by 9 ft. 6in. Her engines, which are of the compound 
surface-condensing type and of 250 horse-power indicated, 
are being supplied by Messrs. Hanna, Donald, and 
Wilson, Paisley. She is intended for towing ships over 
the bar at Rio Grande do Sul. 


On Wednesday, the 17th inst., Messrs. Aitken and 
Mansel, Whiteinch, Glasgow, launched a fine steel screw 
steamer of about 2800 tons gross register, named the Mogul, 
which has been built to the order of Messrs. Gellatly, 
Hankey, Sewell, and Co., of London, for their line of 
steamers trading between London and the East. She has 
been constructed to the requirements of Lloyd’s highest 
class, as also to meet Admiralty requirements; she has 
partial double bottom for water ballast, and all the modern 
improvements to facilitate the rapid working of cargo. 
Her propelling machinery, which is of the triple-expansion 
type, and of 400 horse-power nominal, is being supplied 
by Messrs. John and James Thomson, Finnieston Engine 

orks, Glasgow. 

On Monday, the new steel screw steamer Ethelburga, 
launched about four weeks ago, and built by Messrs. John 
Readhead and Co., West Docks, South Shields, to the 
order of Messrs. Dillon, Harrowing, and Co., London, 
was taken to sea on her trial trip. er dimensions are : 
290 ft. in length, 384 ft. breadth, and 19 ft. 11 in. depth. 
The engines, also built by Messrs. J. Readhead and Co., 
are of the triple-expansion type, on the three-crank prin- 
ciple with cylinders having diameters 23 in., 374 in., and 
614 in. and 39 in. stroke and 160 1b. pressure. The ma- 
chinery worked continuously during the trial, the power 
developed by the engines being 1347 indicated horse-power. 

he speed on the measured mile after a series of runs was 
ascertained to be 114 knots per hour. 

On Tuesday, September 6, the Fairfield Shipbuilding 
and Engineering Company (Limited), Govan, launched a 
magnificent steel screw steamer, named the Lhan, which 
has been built to the orderof the Norddentscher Lloyd 
Company, of Bremen. A vessel of about 5500 tons gross 
register, and intended for the company’s Bremen and 
New York line, she measures 465 ft. by 49 ft. by 
36 ft,6 in. She has been constructed in accordance with 
the newest regulations of the Germanischer Lloyd, and 
will be classed in the highest grades of the society. The 
upper and main decks are of teak, and all the deckhouses, 
&c., are of steel and teak. When completed, the vessel 
will have accommodation for 224 first-class, 106 second- 
class, and about 700 third-class passengers, besides ample 
accommodation for the ship’s officers and crew, 170in 
number. The Lahn will be fitted with the largest triple- 
expansion engines that have yet been constructed. They 
will have five inverted cylinders, with three cranks, two 
high-pressure cylinders, each 324 in. in diameter; one 
intermediate pressure, 68 in. in diameter; and two low- 
pressure, each 85 in. in diameter; and all adapted fora 
piston stroke of 6 ft. 

On Wednesday, the 7th inst., Messrs. Robert Duncan 
and Co., Port-Glasgow, launched the Oceana, a large four- 
masted steel sailing ship, measuring 270 ft. by 40 ft. by 
24 ft., and of 1900 tons ister. The vessel is built 














to the order of Mr. R. R. Paterson, Glasgow. 
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press very properly cuts short the utterances of 
those who speak only to obstruct or abuse ; and the 
violent tirade of low invective, which makes stran- 
gers to the House hold their breath with surprise 
and indignation, is only represented in the next 
morning’s paper by a short paragraph intimating 
that ‘‘ Mr. —— desired to support (or oppose) the 
motion.” Naval matters have, as we have said, 
suffered from this exhibition of party warfare car- 
ried to extremes, but not so much as many other 
public interests, for they had not so much to lose. 
The reason of this is that the House of Commons 
has, in recent days, always shown itself shamefully 
indifferent to the state of the Navy, if we except 
the memorable occasion when public interest was 
worked up to some point of adequate interest by 
the exertions of a daily newspaper. There has 
never been a surer means of emptying the benches 
than by the House going into Committee of 
Supply on the navalvotes. We have often com- 
mented on this discreditable feature, and now 
it has become more pronounced than ever; the 
only difference being that members have really 
an excuse for almost any negligence in the pro- 
tracted date of the session and the impossibility of 
conducting affairs in a business-like or even com- 
monly decent manner. 

The Naval Estimates have been taken this year in 
a very piecemeal form. They first. appeared last 
March, and a Select Committee, comprising eighteen 
members, has been sitting on the Army and Navy 
Estimates, on and off, since the 14th of June, 
having taken about 7 lb. weight of printed evidence 
and appendices in the meantime. The military 
branch of Her Majesty’s services has occupied a 
vast amount of the attention on the part of this 
tremendous committee ; one witness alone, Mr. 
Ralph Henry Knox, C.B., Accountant-General of 
the War Office, being under examination for seven 
sittings, and having two good sized blue-books all 
to himself. This part of the business we have 
nothing to do with at present. Major-General 
Brackenbury, the chief of the Army Intelligence 
Department, was also under examination for two 
days, and gave some very interesting evidence, 
but this again is beyond the scope of our pre- 
sent subject. The same remarks apply to the 
evidence of Major-General Sir George Byng Har- 
man, Military Secretary to the Army ; Sir Thomas 
Crawford, Director-General of the Army Medical 
Department ; Mr. J. C. O'Dowd, Deputy Judge 
Advocate General; Lieutenant-General Fraser, 
and a host of other military witnesses. Having 
worked so far through the eight separate blue-books 
issued by the Committee, we come suddenly to an 
end without a word being said about the Navy at 
all. We find, however, under the cover of the 
fifth report presented by the Committee, the follow- 
ing passage: ‘‘ The Navy Estimates have not been 
inquired into at all..... Your Committee are, 
therefore, unable to make any report which shall 
set forth any definite conclusions of their own as 
to the nature and amount of that branch of public 
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THE NAVY ESTIMATES. 

Ir was hardly to be expected that the Naval 
Estimates would escape that foul blight which has 
fallen on all things Parliamentary, and such mis- 
givings have been fully borne out by facts. Those 
who get their ‘‘ Parliamentary intelligence” only 
through the medium of the newspapers can have 
little idea of the depths of degradation to which 
Parliamentary discussion has been dragged. The 
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having finished with the army question—and doubt- 
less they-will go to work with renewed vigour and 


4|issue another library of blue-books to the ultimate 
5 | joy of the waste paper industry. 


Our — for Select Committee literature being 

ed, we must perforce turn to the regula- 
tion fare of Parliamentary debate. On Wednesday 
in last week the business opened with the vote for 
naval stores 1,377,000/. As soon as this was before 
the Committee of the House, Mr. Shaw-Lefevre, 
who opened the debate on the victualling vote in 
March, moved to reduce the vote by 5000/., in 
order to discuss the advisability of a Committee to 
inquire into the designs of vessels, a step he took 
‘fin no spirit of hostility to the present Board of 
Admiralty.” We must do the honourable member 
the credit of saying that his speech was characterised 
by the utmost fairness, and he showed a good 
example in keeping clear of all party and partisan 
spirit. We know it is not at present the intention 
of the existing Board of Admiralty to lay down 
any large armour-clad ships, but this, Mr. Shaw- 
Lefevre says, is no reason why a Committee of 
the kind he proposed should not be formed. If 
we are not laying down heavy ironclads just 





now it is because we have, in the opinion of 
the Admiralty, quite enough of these vessels, 
built or building, to keep us sufficiently ahead of 
our competitors, although this is far from being the 
opinion of many of our most able authorities on the 
subject, and is a position certainly not strengthened 
by the recent naval manceuvres in the Channel. If, 
however, France starts again on heavy armoured 
ships, weshall have to do the same. So says Lord 
George Hamilton, and to this Mr. Shaw-Lefevre 
pertinently adds, ‘‘in that case it would be well to 
know what kind of ships to build.” This latter, of 
course, is the vexed question. The Director of 
Naval Construction has, no doubt, certain definite 
views on the subject, and if one may “read between 
the lines” of his public utterances, which, in this 
matter, are of course given with reserve becoming a 
high public functionary, his leaning is towards the 
‘protected vitals” type, which has its extreme 
existing embodiment in the powerfully armed, fast- 
steaming, and high coal endurance ships of the 
Italian Navy. Whatever Mr. White’s theory may 
be, however, it is certainly not on all fours with 
that of his predecessor, the present member for 
Cardiff. Sir Edward Reed would lay the armour 
on thin and even, covering as much surface as 
possible. But Mr. White says if you do this 
you cannot keep out the heavy projectiles at all, 
and it is better to concentrate defence over vital 
parts, making them safe, rather than grasp at too 
much and secure nothing. These, we think, may 
be broadly stated as the canons of the rival creeds, 
and it is evident that a vast field of debatable 
ground must lie between the side boundaries thus 
defined. The subject of quick-firing gun and 
machine gun attack is a mountain of controversy in 
itself. The utterly different sets of problems in- 
volved in smooth water as against rough water 
fighting would alter the whole aspect of the case, 
whilst the relative importance, under different con- 
ditions, of the antagonistic elements of speed, 
manceuvring, armament, coal endurance, &c., 
would give disputants such cover for retreat and 
attack as would render the question of what is the 
best kind of heavy armour-clad ship quite beyond 
the scope of the most analytical and unprejudiced 
minds. One thing only would be perfectly certain 
as the result of the inquiry proposed, namely, that 
those who hold strong opinions on the subject 
now would not have them one whit shaken by any 
possible conclusion arrived at, even in the almost 
impossible event of the Committee being perfectly 
unanimous. 

We suspect the designing of ironclads is a good 
deal a born gift, almost to some extent an instinct, 
in spite of all the modern refinements of science. 
As an artist judges of the beauty of a landscape 
without taking in every detail, or as a shrewd ob- 
server will estimate another's character without 
being aware of each particular moral characteristic, 
so will the naval constructor decide on his type of 
ship by a masterly generalisation, founded on a 
broad knowledge of details not necessarily all pre- 
sent in his mind. 

But although no definite and final result could 
be arrived at by any disoussion of types, we are 
sorry Mr. Shaw-Lefevre did not get his Committee ; 
which, neither he, nor any one else, ever expected 
he would get. There are certain fundamental 
principles in warship construction that it would be 
possible even for the general public to grasp, and 
what we want more especially in these times is a 
greater public interest in such matters. This can 
only come with higher knowledge. At present the 
Navy Estimates are looked on by the country at 
large as something too dry to be worth attention. 
But how different are the facts? What could be 
more interesting, if we only had material on which 
to construct a theory, than the relative advantages 
of ‘‘armoured vitals” and ‘‘continuous belts?” We 
say this in all seriousness, for we are sure English- 
men would take a deep interest in all matters re- 
lating to our first line of defence were they able 
to follow them intelligibly. The eagerness with 
which the newspaper reports of the recent naval 
manceuvres were followed by general readers was 
proof enough of this. We would all like still to be 
proud and fond of our fleet, but without more inti- 
mate knowledge it is hopeless to expect such pride 
and affection to be engendered. And without 
popular support it is impossible for any great 
national institution to flourish in the present day. 

Sir Edward Reed followed Mr. eva i 
and made a far more moderate speech than he now 
often gives utterance to. The sometime Chief Con- 
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structor is the very Pistol of debate when naval 
matters are to the fore. Compared to some of his 
recent excursions, his speech of last Wednesday 
week was mildness itself ; although it may be that 
the very full-flavoured rhetoric of Sir Edward’s col- 
leagues below the gangway, has dulled our senses in 
such matters. It was in bad taste for him to refer to 
so eminent and respected a man of science as the late 
Mr. Froude as a member of a ‘‘ whitewashing com- 
mission,” who was paid 1500I. a year for conducting 
Admiralty experiments in his own private garden. 
Again, what are we to think of a serious critic of 
shipbuilding policy who says ‘‘I maintain that the 
moment a British man-of-war leaves port with that 
on board which the Admiralty think necessary, 
she ought then to be capable of going alongside of 
any enemy she might meet ; and that a protected 
ship with a full coal supply is not capable of doing.” 
Sir Edward Reed in saying this is only ‘‘ speaking to 
the gallery,” to borrow a metaphor from the theatre, 
and he knows as well as possible that he is talking 
nonsense. Again, when he says, ‘‘ the only chance 
this country has of holding its own against the 
sudden contingencies which might arise, is by 
taking care that it has some vessels which no gun 
or any number of the enemy’s torpedoes which 
might be brought against it, could sink,” he is on 
much the same platform. Later on, he intimates 
that any one might have foreseen the introduction 
of machine and quick-firing guns; which is again 
unreasonable, as the development of these weapons 
has been as complex a phase of invention as the 
Whitehead torpedo itself. We like Sir Edward 
better when he says he does not mind ‘‘ how 
many so-called protected ships we have, because 
in the Navy of this country there is use for 
every kind of fighting ship.” In speaking of 
armoured decks he says: ‘The armoured deck, 
it is true, protects the machinery, but the moment 
those ships are seriously wounded between wind 
and water they are lost and gone.” This, how- 
ever, is not necessarily the case, and it must be 
remembered that the water-line of a ship is nota 
fixed quantity, or rather a fixed position, more 
pea when the vessel is rolling in a beam sea. 
The question after all is this. Can Sir Edward 
Reed design a ship of moderate size and cost that 
will keep out shot and shell from between wind and 
water under all probable conditions, without un- 
duly sacrificing other important qualities? If so 
let us have Sir Edward’s ships ; but who is to 
decide? We should also like what Sir Edward says 
about fixing responsibility for blunders in ship 
design on some one, had he not selected the here-to- 
day and gone to-morrow first Lord of the Admiralty. 
Why, there may be as many as half a dozen first 
lords during the building of oneironclad, and it would 
hardly be fair to hang them all. We would prefer 
to gibbet the Director of Naval Construction, but 
in that case we would give him a free hand in de- 
sign. We do not quite follow Sir Edward in his 
demand for more engineers on a man-of-war. We 
are afraid that the engineer officer who said ‘‘ he was 
going to carry himself,” in answer to Sir Edward’s 
question ‘‘ How many engineers are you going to 
carry ?’’ was returning what is called at sea ‘‘ an 
evasive answer ;” in other words was being rude to 
the member for Cardiff. Sir Edward asks for three 
engineers. We do not know whether he would have 
three chief engineers on each ship. In such case 
perhaps he would like to have three captains also. 

Lord George Hamilton had not much to say in 
answer to his critics. We already know that in 
future, weights in design are to be laid down at first 
and not aitered except by the Board in solemn con- 
clave assembled ; and we are glad to hear that a 
margin of 4 per cent. is to be allowed for possible 
errors on contingencies. The best part of the First 
Lord’s speech was an intimation that the naval 
manoeuvres of this year are to be continued, and 
we sincerely trust they will prove an annual stand- 
ing dish of naval fare. It was also good to hear 
that the example of France was 0 be followed by 
sending naval constructors and engineers to sea 
during these evolutions in order to give them ex- 
perience ; although why this should have called 
forth the amusement of some honourable members 
we fail to see. 

Mr. Shaw-Lefevre asked to withdraw his motion, 
and after this the Committee got into a small dis- 
cussion, in which Lord George Hamilton stated 
incidentally that ‘‘ we are five ironclads short of 
what we ought to have.” The practice of selling 
stores, the unfairness (to England) of the bargain 
made with the Australian colonies, and the ever- 





lasting question of Haulbowline Dockyard were 
also discussed at some length, but into these burn- 
ing questions we cannot now follow the disputants. 
Captain Colomb also objected strongly to the pro- 
posal to apply 10,000/. for the right of pre-emption 
on hire of merchant vessels as hired cruisers or 
transports, and moved without success the reduc- 
of the machinery vote by that amount ; whilst Mr. 
Forwood explained at some length the advantages 
of the proposal. After this the discussion got into 
the hands of those who, to putit mildly, do not 
take a broad imperial view of the naval question, 
and it was six o’clock in the morning before the 
House resumed. 








FOREIGN PATENTS. 

In a short Note we lately announced the acces- 
sion of the United States to the Union for the Pro- 
tection of Industrial Property in Patents. The 
Union is quite a recent affair, the negotiations 
having only been completed on the 6th of June, 
1884, but it is of very great importance to inventors 
and patentees, and promises to exercise very con- 
siderable influence on the value of their rights. 
Briefly stated, its provisions are that if an inhabi- 
tant of any country of the Union apply for a patent 
he shall have the opportunity, subject in some 
cases to certain formalities, for a space of six 
months, of applying for a similar patent in every 
other country of the Union, and that every such 
patent, when granted, shall bear the same date as 
his original patent. For countries beyond the seas 
the time is extended to seven months. Nothing 
that he may do in the interval in the way of publi- 
cation will bar his right to obtain his patent, and 
nothing done by other persons, after the date of his 
original patent, will enable them to take precedence 
of him. Originally the Union consisted of Belgium, 
Brazil, Spain, France, Guatemala, Italy, Holland, 
Portugal, Salvador, Servia, and Switzerland. After- 
wards there were added to it Great Britain, Tunis, 
the Dominican Republic, Norway and Sweden, and 
now the United States. Salvador has announced 
its intention of leaving the Union and ceased to be 
a member of it on August 17 of the present year. 

The result of this combination among the leading 
powers will be to untie the hands of patentees, and 
allow them to turn the first year of their grant to 
better effect than heretofore, by bringing their in- 
ventions before the world and seeking purchasers 
for them. It not unfrequently happens that when 
an illustration and a description of a new machine 
have been prepared for publication in our columns 
the inventor requests to have them kept back for a 
time, because the information thus given would 
constitute a ‘‘ prior publication” in many foreign 
countries, and would debar him from obtaining a 
patent there. Now this is at an end, as far as the 
countries of the Union are concerned, and the wider 
the publication the better for the patentee who de- 
sires to sell his foreign rights. He may now even go so 
far as to dispose of them before he has attained them, 
and having obtained a patent in his own country he 
may offer his invention abroad without going to the 
expense of procuring protection for it. If he dis- 
covers an opening for it he can then apply for the 
patent, and if he finds that there is no chance of 
success in any particular district, he can let the 
matter drop as far as that country is concerned. 
These advantages cannot, however, be gained with- 
out running some slight risk. Let us suppose that 
two men, an Englishman and an Italian, apply each 
for a patent in his own country, for what is sub- 
stantially the same invention, the Italian, however, 
being the first by a few days. The probability is 
that the latter will not contemplate seeking a 
market for his invention abroad, and the fact that 
his Government is a member of the Union, will be 
of no interest to him. But if he should learn that 
an Englishman is travelling the Continent, and has 
reached Italy, for the purpose of selling the patent 
of a similar invention, the whole question of the 
Union will wear quite a different aspect to him the 
moment he ascertains that his patent bears the 
earlier date. It will be quite a pleasure to him to 
meet his rival and hear him discourse on the value 
of his invention, and of the reception it has met 
with in France, Belgium, and elsewhere. Should 
the accounts he listens to be slightly exaggerated, 
the demands of the seller being confounded with 
the offers of the buyer, and negotiations scarcely 
commenced being spoken of as completed, he will 
be none the less pleased, since such laudation will 
serve the better to lead up to his own inquiry, 








‘* What will you give me for the English, French, 
Belgian, Italian, and all the other patents of this 
valuable invention?” The Englishman will then 
find himself in the condition of one who went forth 
to shear and came back shorn, and will seriously 
revolve the question whether it would not have 
been better policy to have risked the cost of the 
foreign patents and have possessed his soul in 
patience fora few months, instead of making trouble 
for himself by his eagerness. Of course sucha coin- 
cidence is not very likely to occur, and every one 
must decide for himself, with such assistance as he 
can gain from the lists of patents applied for in 
foreign countries, whether it will be the better 
policy to wait or not. The accession of the United 
States to the Union brings no advantage to the 
Englishman. The law there allows the first in- 
ventor two years to perfect his invention before 
applying for a patent, and hence there is no diffi- 
culty in obtaining a grant long after the English 
blue-book has been published. Even then, there 
is always the chance that some American may 
lodge a claim to have made the invention some 
months previously, although he had not patented 
it, and he may thus obtain priority in spite of the 
Union. The foreigner cannot go behind the date 
of his patent obtained in his own country, but the 
American citizen may produce evidence going back 
any period within two years to fix the date at which 
he produced his invention. It would therefore 
seein as if the American would reap a considerable 
advantage over the rest of the world by the new 
arrangement. The experiments necessary to per- 
fect an invention generally extend over such a 
period that the American inventor can rely on pro- 
ducing evidence which shall give him priority over 
any patents from abroad which have the privilege, 
under the Union, of being dated back seven months, 
and thus the citizen of the United States stands in 
no worse position than ever he did. On the other 
hand, when the question of obtaining foreign 
patents is under his consideration, he gains as much 
advantage from the Union as any one, while the 
experience gained in the ‘‘ interferences” he has 
conducted against his foreign rivals, will be of ad- 
vantage in pointing out to him the most likely 
countries to furnish him with a market. 








THE IRON AND STEEL INSTITUTE. 

THE autumn meeting of the Iron and Steel Insti- 
tute commenced on Wednesday last at Manchester, 
in the buildings of Owens College, Mr. Daniel 
Adamson, the President, being in the chair. The 
meeting is to occupy four days, the concluding pro- 
ceedings being to-morrow. 

The usual meeting of the Council having been 
held, the members assembled for business, when 
addresses of welcome were delivered by the Mayor 
of Manchester and the Bishop of Manchester. 
Alderman Thompson, as representing the adminis- 
tration of Owens College, also addressed the meet- 
ing, and in the course of his speech referred to the 
fact that, although Manchester was to some extent 
losing its exclusive characteristic as the centre of 
the cotton-spinning industry, it was yet the great 
cotton warehouse of the trade. It was a gratifying 
feature, however, that the city was becoming more 
and more the seat of a great engineering industry, 
and the members of the Iron and Steel Institute 
would find much that could not fail to be of interest 
to them in the many works thrown open to their 
inspection. Mr. Platt, the chairman of the Recep- 
tion Committee, having also addressed the meeting, 
and suitable acknowledgments having been returned 
by Mr. Adamson, as representing the Institute, the 
minutes of the last meeting were read and confirmed. 

The next business was the presentation of the 
Bessemer medal, Mr. James Riley, the able manager 
of the works of the Steel Company of Scotland, being 
the recipient of the distinction this year. The 
President in presenting the medal referred to the 
great services of Mr. Riley in developing the 
Siemens steel process in a practical manufacturing 
direction. He would call attention more especially to 
the good work done in inducing the tin-plate makers 
to substitute steel, for charcoal iron, by which the 
quality of the plates was immensely improved. At 
the present time, the President said, about 400,000 
tons of steel were made in England for tin-plate 
making, either for home consumption or export. 
Mr. Riley, who was enthusiastically received, re- 
turned thanks for the honour conferred on him in 
an excellent speech, delivered with his well-known 
energy and vigour. He said that he had occa- 
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sionally thought in times past, and those who were 
engaged in a similar manner to himself had some- 
times thought, that the Iron and Steel Institute 
might have given more support to the Siemens 
process. He had been connected with the practical 
development of that process, and at one period of 
his career he had very much regretted that he had 
not connected his fortunes with the more siriking 
Bessemer process. He had, however, kept in 
the same track, and it was to that fact that he 
owed the honour of receiving that coveted distinc- 
tion which had just been conferred on him, for had 
he thrown in his lot with Bessemer steel he would 
have been unnoticed amongst the number of able 
men who had been connected with that process of 
manufacture. 

Two papers were read at the Wednesday’s sitting. 
The first of these was by Mr. Thomas Ashbury, 
and was entitled ‘‘ Metallurgical and Mechanical 
Progress, as illustrated by the Exhibits in the 
gsoyal Jubilee Exhibition, Manchester, 1887.” 
After the very full manner in which we have 
already dealt with the Manchester Exhibition it is 
evidently unnecessary for us to reproduce this 
paper, which was not subjected to any discussion. 
Sir Lowthian Bell next read a paper on ‘‘ The Re- 
duction of Ores of Iron in the Blast Furnace.” 
This we shall print in full next week, and as the 
discussion was adjourned after a couple of speakers 
had been heard, we will reserve our report of that 
also until we give the paper itself. 

The following are the remaining papers set down 
for reading : ‘‘ On the Basic Open-Hearth Process,” 
by Mr. J. W. Wailes, of Wednesbury. ‘‘On the 
Mechanical Apparatus for Continuous Moulding at 
the Works of M. Godin Guise,” by Mr. James 
Johnson, Manchester. ‘On Electric Light Instal- 
lations for Works and Factories,” by Dr. J. A. 
Fleming, London. ‘On the Manufacture of 
Ordnance at the Royal Arsenal of Trubia, Spain,” 
by Captain Leandro Cubillo, Trubia. ‘‘On Water 
Gas, as used for Metallurgical Purposes,” by Mr. 
A. Wilson, Stafford. ‘‘On the Mutual Action of 
Sulphur and Silicon on Iron at High Temperatures,” 
by Mr. Thomas Turner, of Mason College, Birming- 
ham. ‘* AnImperfection in Mild Steel Plates con- 
sidered Chemically,” by Mr. Herbert Eccles, F.C.S., 
Leeds. ‘‘On the Effect of Arsenic on Mild Steel,” 
by Mr. F. W. Harbord and Mr. Alexander E. 
Tucker. 

The programme also contains a long list of works 
open to inspection, and especial excursions were 
organised to some of these. A conversazione was 
held by the Mayor at the Exhibition on Wednesday 
evening. The annual dinner at the Town Hall was 
set down for yesterday, and the members are to be 
received in the Fine Art Galleries of the Exhibi- 
tion to-night. To-morrow an excursion will be 
made to Chatsworth, Haddon, and Buxton. In our 
next issue we shall deal at greater length with the 
more prominent features of the meeting. 





THE BRITISH ASSOCIATION. 

In our last issue we gave some particulars of the 
late meeting of the British Association at Man- 
chester. Since our report the session has been 
brought to a conclusion, and on the whole the pro- 
ceedings may be said to have been of a satisfactory 
nature. But whatever success may have been 
achieved was in spite of the weather, which, if we 
except the second Thursday, was as bad as it well 
could be ; ‘‘ Manchesterian” is perhaps the strongest 
and most appropriate adjective by which it can be 
described. In one important particular the meet- 
ing was undoubtedly a great success, and that was 
in respect of numbers. It was confidently hoped 
by ‘‘ the officials” in the early part of the meeting 
that a grand total of 4000 members and associates 
would be reached. Whether this number was 
ultimately made up we do not know; but the 
influx of visitors was quite enough to swamp all 
the best class of hotel accommodation in the city, 
and those who had not engaged beds a week or so 
beforehand were put to great inconvenience. Why 
the dabblers in science and the fine arts who form 
so large a part of the British Association gatherings 
should be thus powerfully attracted to the meetings 
held in the large manufacturing cities and towns, is 
perhaps a difficult problem to solve. That Man- 





chester is certainly not beautiful in itself can hardly 
be disputed ; indeed, during the progress of the 
meeting the columns of one of the leading local 
journals were largely taken u 
dence on “ the unloveliness of 


with a correspon- 
nchester.” There 








is, however, one point in which the large towns offer 
decided advantages for visitors, and that is in the 
hotel accommodation. Those who remembered the 
Aberdeen meeting and its exorbitant charges and 
great discomforts, were quite willing to forego some 
of the cold delights of the Granite City in return 
for the better accommodation at the unromantic 
metropolis of cotton. We have been led into this 
train of thought by remembering that next year 
the Association meets in Bath, and a very large 
number of visitors is anticipated. Bath is a place 
of no great size, and an influx of 3000 guests or 
so, would be an enormous addition to its floating 
population. Should the Bath hotel proprietors 
form a union, after the manner of the cannie Scots 
at Aberdeen, the results would be unfortunate to 
those votaries of science whose pockets are more 
limited than their intellects. It would of course 
be easy for the executive to put a stop to the evil 
by refusing to visit any town unless the chief hotels 
agreed to charge all members and associates no 
more than the regulation tariff. 


MECHANICAL SCIENCE, 


Continuing our report from our last issue of the 
proceedings in Section G, we have now to deal 
with a paper contributed by Messrs. E. A. Cowper 
and W. Anderson, 


‘6On THE MECHANICAL EQUIVALENT OF HEat.” 


The authors of this paper had made experiments 
to determine on a large scale the mechanical equiva- 
lent of heat, and had constructed an apparatus for 
the purpose. This consisted substantially of a 
Froude dynamometer which absorbed about 5 
horse-power, and raised a gallon of water through 
20 deg. Fahr. every minute. Any loss of heat in 
the surrounding air was avoided by letting the hot 
water run into a small tank that inclosed the 
dynamometer, and so surround the machine with 
water of its own temperature. This hot water then 
ran into another larger tank outside the first, and 
surrounded it with hot water, and its temperature 
was kept the same as that of the hot water issuing 
from the machine, by a small steam pipe. The 
outer tank was of thick wood, and had three coats 
of hair felt outside. The results obtained ona three 
hours’ trial were 769 as the mechanical equivalent 
of heat. This is three less than Joule’s last and most 
important experiments gave. Mr. Cowper thought 
that he saw one reason for advancing his figures by 
one unit, as there was possibly a slight chance of 
a small quantity of heat passing off from one part 
of the apparatus. The authors were going to carry 
the experiments further, but they only put them 
forward as an engineering confirmation of the 
results arrived at by the laboratory experiments of 
Joule. It may be pointed out that the investiga- 
tions of Messrs. Cowper and Anderson are on a 
scale 150 times as large as the most extensive ex- 
periments of Joule. 

Mr. Cowper read the paper, and at the conclusion 
Mr. Anderson added a few words. He wished it to 
be understood that the merit of originating these 
experiments and plotting out the method of their 
execution, were entirely due to Mr. Cowper. The 
speaker might have added, but he did not, that on 
Mr. Cowper suggesting the interest of such experi- 
ments, he, Mr. Anderson, at once offered the re- 
sources of his establishment in order that so in- 
teresting an investigation might be carried out. 
The speaker referred to the importance of details 
in work of this kind, for instance, variations in 
speed of engine running produced a very sensible 
difference. They were, however, going to train 
the driver so as to get regular stoking such as in 
the case of portable engine trials at the agricultural 
show competitions They would also use a very 
heavy flywheel, and had in view a governor espe- 
cially suited for the purpose. 

The President, Mr. Osborne Reynolds, spoke of 
the difficulties in connection with the use of a 
dynamometer in such experiments as these. He 
had found at first, with the Froude dynamometer, 
much difficulty on account of air getting in when 
running at high speed. This, however, he had 
overcome. He would, in reference to the experi- 
ments then before the meeting, suggest that some 
disturbance might be caused by the difference of 
centrifugal force in the hotter and colder water, the 
latter perhaps would be forced against the casing, 
and if this were brass it might effect the results by 
the conduction of heat. At this point Mr. Cowper 
sketched a Froude dynamometer on the black-board 
and explained its action, as there were several 





members present who apparently were unacquainted 
with its construction. Ultimately the discussion 
degenerated into a conversation between some of 
the audience and the author, many of the points 
raised being mooted apparently in consequence of 
the speakers failing to grasp the method of the 
experiments. 

A paper entitled, ‘‘ What is Drought?” contributed 
by Mr. G. F. Symons, brought Friday’s business in 
Section G to a close. 

The proceedings of Saturday in Section G com- 
menced with Mr. Biggart’s paper on 


Tae Forte Brince Works. 


We have dealt so very fully with the vast struc- 
ture that is being erected over the Forth that it 
would be to a great extent but a repetition of what 
has already appeared in these columns, were we to 
go over the ground covered by the author in his 
paper. We may, however, add a word or two on 
the subject of the many papers that have been read 
by Mr. B. Baker and those who work under him on 
this gigantic and unprecedented engineering struc- 
ture. Sir John Fowler and Mr. Baker have not 
only designed a bridge larger than anything of the 
kind attempted before, but they have initiated a 
new departure in the science of bridge construction. 
This being the case, it would not have been sur- 
prising had they kept the details of their scheme, 
as far as possible, to themselves ; and, indeed, they 
would have been quite justified in doing so, for it 
is only by the expenditure of very much pains and 
money that a scheme such as this can be perfected. 
So far from following this course, however, the 
designers of the bridge appear to have spared no 
pains in giving the whole world the results of their 
labours. Visitors are always welcomed at the works, 
and, so far as our knowledge goes, there is no ques- 
tion that can be asked which does not meet with a 
full and willing reply. By means of papers read 
before the various scientific societies, the public is 
kept informed of the progress of this great national 
undertaking and the means whereby the difticulties 
to be encountered are overcome. The country will 
be proud of this great monument of engineering 
skill and enterprise, and may certainly be so of the 
generous and enlightened policy which has given so 
much knowledge to the world at large. 

The discussion on this paper hung fire somewhat 
at first, the subject perhaps being too large to be 
lightly approached. A member at last opened the 
ball by asking how the level part in the centre of 
the span between the cantilevers was to be erected, 
to which Mr. Biggart answered, ‘‘ Much the same 
as the other part.” Major Cunningham asked what 
pressures would be used in the hydraulic machinery, 
the answer to which was, for rivetting generally, 
1000 1b. to the square inch, but in the skewbacks 
and other parts where it was necessary to get in 
small machines, the pressure would be three tons to 
the square inch. For the lifting machinery the 
pressure was 1000lb. Sir Frederick Bramwell 
asked at what level this pressure was recorded, to 
which the author replied at the level of the bottom. 
At first Mr. Biggart explained there had been 
trouble in getting sufficient pressure at considerable 
heights, but this had been overcome. 

Mr. B. Baker, in response to the invitation of 
the President, rose to make a few general remarks. 
He had been asxed if there was much tremor at 
the considerable heights of the cantilever when a 
gale of wind was blowing. To this he replied that 
surprisingly little movement was noticed even with 
the strongest winds. When the work was designed 
they had not settled the mode of erection by means 
of a large platform, on which were sheds and ap- 
pliances for construction, to be lifted by hydraulic 
power as the work proceeded. They were gaining 
experience as they went on, and had they known 
how little trouble there would be in working at a 
great height in a gale of wind, they would have 
used the top <i of the cantilever as a plat- 
form, raising this as the work went on, and so 
finally lift it in position. The weight of material 
used, worked out more than that estimated for in 
the original drawings. This, however, was a posi- 
tion they had deliberately taken up. They were 
not careful to spare material for this reason. Steel 
had become so cheap that its cost was unimportant 
compared to the money spent in consequence of 
additional trouble in erection ; that is to say, they 
would not hesitate to use a sovereign’s worth of 
steel to save two sovereigns in labour. A good 
deal had been said about the effects of expansion 
and contraction due to changes of temperature. 
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This was an important question, and a large amount 
of consideration had been given to it, and a great 
many observations had been taken on the subject. 
Pockets were formed in the structure, and these 
were made to contain water in which thermometers 
were placed. It was really surprising how great an 
effect the different conditions had in this respect. 
That the two sides of the large 12 ft. tubes should 
be materially affected when one was in the sun and 
the other shaded was to be anticipated, but one 
would hardly expect that one tube would shelter 
another 120 ft. distant, so as to materially affect it, 
but such was the case. A most gratifying feature 
in the construction of the bridge was the improve- 
ment that had taken place in the manufacture of 
steel. At first they had supposed there were only 
two sources of supply they could go to, namely, 
Landore and the Steel Company of Scotland, but 
now they found many other firms that would supply 
most excellent material. 

Professor Barr asked some questions about the 
supposed difficulty experienced by the men when 
working at so great an elevation as the top of the 
structure, and this led to a good deal of nonsense 
being talked about the ‘‘ human factor ;” as to men 
falling asleep at their work, &c. This was oppor- 
tunely stopped by Mr. Glaisher stating that up to 
three miles in height he found no difference in 
working, but at five miles there was considerable 
inconvenience. At such altitudes, where the heart 
is heard to beat with a loud noise, it would be im- 
possible to carry on the work required in building 
the bridge, but at such altitudes as were actually 
reached in the work, there could be no difference 
from the surface level. Mr. Shoolbred suggested 
that as the work on the cantilevers spread out the 
weights would be too great for the increased lever- 
age, and lighter machines would then have to be 
adopted. This he thought wou'd lead to the sub- 
stitution of electrical rivetting machines; a pro- 
position Sir Frederick Bramwell by no means 
supported. 

The President, Professor Reynolds, pointed out 





that in nature as size of structures increased so also 

did proportions increase. This law was borne out | 
by the Forth Bridge. Referring to the general | 
drawing of the bridge on the wall, he pointed out how | 
nearly the length of the cantilever approached the | 
height, and he argued from this that we had under 
present conditions approached the limit of dimen- 
sions in such structures, for were the spans double 





their present length the bridge would have to be 
rather higher than it was long. It must be under- 
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stood, however, that his remarks only applied to 
the present materials in use. An increase in the 
strength or decrease in the weight of material would 
put a different aspect on the matter. 

Mr. Beaumont, in speaking on the question of 
wind pressure, pointed out that at great heights the 
force of the wind was often less than at the surface 
of the earth. 

In answer to other speakers Mr. Biggart said 
they were not stopped many days on account of the 
weather. For instance, last winter they were 
stopped two or three days, but since the spring 
they had only been stopped two or three days in 
twice as many months. The working was by day 
and night, electric and the lucigen light both being 
used. They had no trouble in keeping sufi- 
cient hydraulic pressure at any height, and had 
certainly no time to try experiments with electric 
rivetting. The men preferred to work at the full 
height rather than on the lower platforms, as there 
was no fear of things falling on them. Covered 
ways were provided for the safety of the men but 
it was difficult to get them to use them. 


THe City or Lonpon anp SourHwaRK SvuBWway. 

The next paper was contributed by Mr. J. H. 
Greathead, the engineer of the City of London and 
Southwark Subway, who read ashort paper giving an 
account of this undertaking, but as we have already 
described this work very fully in our issues of 
April 1 and 15 of the present year, it will be un- 
necessary for us to do more than recapitulate some 
of the leading features. The object of this under- 
taking is to give an additional means of communi- 
cation between the City and certain districts on 
the south side of the river, for which purpose the 
line will commence at a station in King William- 
street, and proceed underneath the river to the 
Elephant and Castle, Newington, and Stockwell, 
the total length to be constructed being rather over 
thiee miles. The up and down lines are carried in 
separate tunnels, each 10 ft. in diameter, and con- 
structed of cast-iron segments 1ft. 7in. long and 
1 in. thick, united by flanges, and made all water- 
tight by tarred rope and cement; in addition to 
which each tube is surrounded by a grout of blue 
lias lime, forced, under a pressure of 30 Ib. per 
square inch, into a narrow annular space purposely 
left between the tube and the soil. The tunnels, 
which follow the line of existing roadways, are 
placed at such a depth as to avoid interference with 
sewers and other underground structures, and will 
moreover, in no case encroach on private property, 
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a condition which, however, has rendered it neces- 
sary to locate the down tunnel underneath the up 
tunnel in passing through Swan-lane. The cars, 
which will be of the tramcar type, will be drawn by 
cable traction, for which system of working, the 
subway is said to offer peculiar advantages. The 
estimated cost of the works when finished is put 
down at 200,000/. per mile, an amount which is 
but a small fraction of the cost of the underground 
railways in London. 

Mr. Lupton asked if the company had escaped 
all claims to compensation from the local authorities 
controlling the roads, to which the author was able 
to give a satisfactory reply. General Webber 
pointed that a freeholder has rights from the sur- 
face right down, but the public bodies having control 
of the roads have only rights of user. 

Mr. B. Baker said that in connection with the 
making of the Underground Railway, Lord Portman 
made a claim for gravel excavated, but it was not 
substantiated, whereas the Metropolitan Board of 
Works made good a claim of a similar nature. It 
would be interesting to note that the tunnel went 
below the piles on which the foundations of 
London Bridge rested. 

Sir Frederick Bramwell referred to the con- 
struction of the Thames Tunnel, and said it was a 
curious fact that in this was seen one of the earliest 
applications of rope traction, the earth trucks 
being drawn in thisway. The speaker also referred 
to the Tower Subway, which was only 6 ft. 6 in. 
in diameter. Another speaker pointed out the 
advantages to Manchester of this species of railway 
communication. 

Mr. Lupton said that cast-iron lining for tunnels 
may be put in as cheaply as brick, taking into con- 
sideration the less excavation entailed and the fact 
that it does completely keep out water. He asked 
what would be the limit of speed at which the rope 
could be driven and cars attached without danger. 

Mr. Beaumont asked whether the end door 
system of carriage was considered the best for allow- 
ing passengers to board the train and alight quickly. 
He wished to know how the way would be laid, as 
there was no ballast, and what thickness the strips 
of pine used for joints would be. He pointed out 
asamatter of interest that the diameter of these 
tunnels was 2 ft. less than that of the circular 
members of the Forth Bridge. 

Mr. Kapp thought that electricity as a source of 
motive power would be better than the rope trac- 
tion system employed. 

In reply the author said that in regard to the 
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comparative cost of iron and brick lining, the former 
was absolutely the cheaper cf the two, even in dry 
earth ; but in water-bearing soil it was immensely 
cheaper, taking excavation into consideration. The 
speed of 10 miles an hour was adopted, as being 
that of the Metropolitan Railway, but probably 
this would be largely exceeded when the scheme 
had been in practical work. As to the longitudinal 
carriage, that was believed to be the best for 
changing passengers, and had been found to answer 
admirably on the Elevated Railway in New York. 
There would be no distinction of class. The longi- 
tudinal joints were of in. white pine. The possi- 
bility of using electricity for motive power had been 
fully gone into, but it had not been considered 
advantageous to adopt it. 

Pressure on our space compels us to reserve the 
remaining papers in this section for our next issue. 


Tae MATHEMATICAL AND PHySICAL SECTION. 


In the Mathematical and Physical Section, Sir 
Robert Ball’s popular name attracted a crowd to 
the large room in the High School for Girls, in 
which Section A met to listen to his presidential 
address. Not a few of his audience must have been 
surprised when he announced the ‘‘Theory of 
Screws” as the subject he had chosen. Sir Henry 
Roscoe had given a Jubilee review of the progress 
of chemical science during the last fifty years, and 
Dr. Schunck, as president of the Chemical Sec- 
tion B, was to follow him on the same ground. But 
the field is wide enough to avoid the danger of un- 
desirable repetitions. Every one had expected to 
listen to a lucid astronomical address ; but Pro- 
fessor Ball’s fame as a brilliant and entertaining 
lecturer is sufficiently established among the re- 
gular attendants of the British Association meetings, 
and it was the mathematician, not the astronomer, 
who spoke on this occasion. The humorous gar- 
ment with which he had invested his theory was a 
popular concession which secured general applause 
to his ‘* Dynamical Parable.” The speculations 
themselves Sir Henry Roscoe—in proposing the 
vote of thanks—did not hesitate to declare were a 
little beyond his comprehension. 

The theory of screws, not new in itself, was here 
represented in a general form, and under a novel 
aspect, as an account of the proceedings of a Com- 
mittee not yet appointed and of experiments not 
yet made. Hence the title ‘‘ Dynamical Parable.” 
To secure generality of treatment and to meet the 
various objections, Sir Robert introduced as 
members of the Committee, Mr. Anharmonic, on 
behalf of geometry, with his friends, Mr. One-to- 
One, in charge of the homographic department, and 
Mr. Helix, an excellent experimenter. Further, 
the respectable, if rather old-fashioned, member, 


a rigid body, and finally Mr. Commonsense as 
ex-officio member. 

The Committee was to make an experimental and 
rational inquiry into the dynamics of a rigid body, 
a huge amorphous mass without uniformity in its 
texture, and in contact with cords, links, moving 
axes, &c., that is, hampered by constraints of a 
perfectly general type. We have Jong pondered 
and hesitated how to deal with this inquiry, which 
proceeds on the broadest mathematical basis and 
leans on the authority of “‘Thomson and Tait,” 
of ‘‘Cailley,” of Pluecker’s ‘‘Neue Geometrie des 
Raumes” and Grassmann’s ‘‘ Aus dehnungslehre.” 
The paper is a little too long and of too generally 
mathematical a character to be printed in full, and 
an abstract would please no one. But we hope 
shortly to present to our readers an acceptable 
analysis of this ‘‘ Dynamical Parable.” One of the 
final results of the inquiry was the conversion of 
Mr. Querulous. The conversion of the Querulous 
and Cartesians, among his fellow professors, was 
perhaps the aim of Sir Robert. Every engineer 
knows now that he must learn mathematics. Not 
so very many years ago a youth thought he knew 
mathematics when he could manage his Euclid and 
solve a quadratic equation. The same youth now 
differentiates and integrates, and yet the professor 
is not satisfied. A thorough reform of our school 
system only can help over these difficulties. 

Robert Ball’s eminent colleague of Princeton, 
U.S., Professor Asa Young, in seconding the vote 
of thanks, agreed with Sir Henry Roscoe that the 
address required a patient study. 


ELECTROLYSIS. 


On Saturday the Physical and Chemical Sections 
held their joint sitting in the Chemical Theatre 
(section room B) for the discussion of reports and 
papers on electrolysis, under the chairmanship of 
Sir William Thomson. At 10.20 the section room 
was crowded, but the audience thinned soon, parti- 
cularly when the starting hour for the various 
afternoon excursions had arrived, and only a small 
number held out till after 3 o’clock. Professor 
Oliver Lodge, whose exertions brought about the 
first joint sitting at the Montreal meeting, and who 
has since had charge of these discussions, opened 
the debate by reading the report of the Committee. 
It was a masterly résumé of our present know- 
ledge of electrolysis, and the experiments pro- 
mising further elucidation, mainly written in the 
first person as expressing Professor Lodge’s own 
views. Paper No. 2 on the programme—a dis- 
cussion of this report—was wisely omitted, as the 
thirteen papers to follow would offer ample occasion 
for the discussion of particular points, provided 
that time should permit any discussion at all. Sir 





Mr. Cartesian, not the representative of the philo- 
sophy of Descartes, but the pedantic mathema- 
tician of the old school, to whom the X, Y, Z axes 
are ne plus ultra. Mr. Querulous, who objected at 
first to serve as we knew all about the dynamics of 





William, therefore, after eulogising the philoso- 
phical treatment of the problem, called upon Pro- 
fessor G. Wiedemann, the great physicist, of 
Leipzig, to read his paper ‘‘On Some Points in 
Electrolysis and Electrical Conduction.” If we 





define electrolytes as salts, he remarked, as binary 
compounds to be decomposed into two different 
elements or groups, we are at once faced by difficul- 
ties. Hittorf suggests a definition on the basis of 
exchanges, but we cannot electrolyse certain salts 
because they are non-conductors, and the exchange 
products of certain salt decompositions are not their 
electrolytes. If we have a salt in aqueous solution 
it still remains an open question whether the salt 
or the water is electro] ; we assume with Kohl- 
rausch, however, that the water plays only a secon- 
. When we come to the electrolysis 
itself, we frequently hear Kohlrausch misquoted ; 
he spoke of the friction of the elements of electro- 
lysis being analogous to viscosity, but not equal to 
it. We have three kinds of friction, that of the 
ions, that of the salt on the liquid, that of the 
whole liquid in the vessel ; the last may be avoided. 
The friction of the ions themselves Kohlrausch 
and Hittorf found constant in very dilute solutions; 
it must then depend on the water mainly. As soon 
as we have mixtures of salts the problems become 
greatly complicated by reciprocal decompositions, 
and practically we have always mixtures, that 
is, impure salts to deal with. Then come the 
problems studied by Arrhenius, Armstrong, and 
others, whether and how the salts dissolved, com- 
bine with the water. Temperature and concentra- 
tion have influences; Professor Wiedemann’s son 
has established that copper chloride remains com- 
bined with the water up to 60 deg. Cent., and then 
the two separate. Ostwald has tried to arrange the 
acids, as to their conductivity, in groups as mono- 
basic, dibasic, and tribasic acids, their conductivities 
being represented by the figures 100, 50, 33}. 
This attempt has been ridiculed, as for instance, 
the conductivity of isobutylic acid, 12.65 is not near 
100, and that of sulphuric acid, 113, not near 50, 
but certain points of view seem to justify the 
attempt. Resistance and chemical affinity is some- 
times talked of as parallel properties ; but affinity 
is measured by electromotive force, and not by 
resistance. Sir William Thomson’s law, that the 
heat of combination is measured by electromotive 
force, has been opposed by Braun and others ; it 
holds, however, good for primary chemical pro- 
cesses. Yet it is always very difficult to distinguish 
between primary and secondary decompositions, 
as Professor Quincke remarked, who is convinced 
that Professor Lodge attacks the real problem by 
his investigations into the migration of the ions. 
The next paper of Professor Fitzgerald and Mr. 
Trouton, ‘‘On the Accuracy of Ohm’s Law in 
Electrolytes,” deals with the continuation of their 
experiments, an abstract of which we gave last year 
in our reports on the Birmingham meeting. Ex- 
perimenting with rapidly alternating currents (160 
alternations per second have been used, and 
from 400 to 500 will be employed in future 
experiments), a difficulty arises in settling the 
average temperature ; with wires, the tempera- 
ture curves are like the straight teeth of a saw; 
where the current passes through a hole of 
.0027 millimetre in a mica plate, the teeth have 
curved edges. Yet the accuracy is wonderful, 
the law corrects the liquids within 575 per cent. 
Referring further to the case when two plates of 
the same metal are immersed in a salt of this 
metal, Professor Fitzgerald asserted that as no work 
was done in decomposition and recomposition, no 
finite electromotive force would be required, and 
that there was no reason for adopting Clausius’ 
theory that we had, in hydrochloric acid for in- 
stance, always dissociated molecules of hydrogen 
and chlorine, on whose atoms the current exerted 
its directive force. If we have such dissociated 
atoms, he asked, why does the hydrogen never 
escape into the air? He found, however, no 
support forhis views. Professor Mallet, of Virginia 
University, declares that the hydrogen could only 
escape as a molecular component, the hydrogen 
atoms would prefer to unite with the chlorine 
atoms for which they have a strong affinity ; and 
Professor Lodge reminded the audience that the 
atoms must first give up their atomic charges. 
Professor Silvanus Thompson then read his trans- 
lation of a paper communicated by Professor Von 
Helmholtz, ‘‘ Further Researches concerning the 
Electrolysis of Water.” To investigate the influ- 
ence of pressure, Helmholtz electrolyses in two 
glass bulbs joined by their necks, the upper one 
being joined to a barometer tube from which a finer 
tube branches off; the whole corresponds some- 
what to a Sprengel tube, and is designed to remove 





every day the gas evolved. Parallel with this 
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apparatus another cell under atmospheric pressure 
was set up for comparison. Three cells work- 
ing through 3000 ohms were employed. After 
six weeks, only the electromotive force of polarisa- 
tion became constant. If all pressure is removed, 
the evolution of gas proceeds much quicker than 
ordinarily ; the lowest limit of electromotive force 
is 1.64 volts. Helmholtz adds a formula for the 
relation between pressure and electromotive force ; 
under the highest pressures, recombination of the 
gases separated takes place, as previously observed 
by Werner Siemens, and then we have convection. 

Professor Roberts-Austen answers the question, 
‘* Can gases conduct electrolytically ?” in the nega- 
tive, so far at least as the lead-silver, and lead-gold 
alloys examined are concerned. These alloys were 
perhaps not the most suitable ; but we know them 
well, they do not separate into layers, and behave 
as to their resistances like one metal in modification 
of the other, that is, the resistance of the alloy 
is a continuous curve joining the resistances of 
silver and lead, whilst the resistance curve of 
copper-tin shows a break. Tubular holes, joined 
by a connecting channel, were made in firebrick, 
filled with the alloy, and iron electrodes inserted ; 
the current had a strength of 300 amptres. To 
avoid the possibility of convection, the connecting 
channel was reduced to a very narrow cut; or two 
ordinary tobacco clay pipes, having their stems 
broken off short, filled with the alloys, were first 
placed near one another and then pressed against 
one another. The results remained negative; they 
do not permit any conclusions, however, as to the 
behaviour of bismuth and other alloys which show 
breaks in their resistance curves. Dr. Gladstone 
and Professor Wiedemann mentioned the similar 
results of other experimenters. 

Professor Lodge then gave an account of the pro- 
gress of his ‘‘ Experiments on the Speeds of Ions.” 
As they were described last year and are not yet 
completed, we will satisfy ourselves with a few 
remarks. Two vessels are employed, joined by a 
narrow tube containing a detecting substance which 
indicates how far the reaction has proceeded. We 
have, for instance, sulphate of copper in one vessel, 
hydrochloric acid in the other, and salt solution 
slightly alkaline, together with the detector in the 
tube. The chlorine generated travels against the 
current at the rate of .000613 centimetre per second, 
or reduced to 1 volt per centimetre .000365. If 
the current is reversed, hydrogen travels with the 
current, about ten times as quick as the chlorine. 
From a great number of observations, the extreme 
difficulty of which may easily be imagined, it ap- 
peared that metals, potassium, sodium, calcium, 
&c., travel at the same rate; and this speed is 
Kohlrausch’s figure for hydrogen, .0030. What is 
really observed in all these cases is therefore 
perhaps the rate at which hydrogen leaves the 
acid. The more one works in this field, Dr. Lodge 
concluded, the more one becomes impressed with 
the lucidness and comprehensiveness of Kohlrausch’s 
theory. 

Professor Rowland followed with a paper ‘‘ On 
Chemical Action in the Magnetic Field.” If a thin 
ferrotype plate placed on the poles of an electro- 
magnet is acted on by sulphate of copper solution, 
the copper deposits in the equipotential curves, 
and a clear space is left around the edges of each 
age as if the iron were there actually held in place 

y the magnetism. A cylinder placed radially be- 
tween the poles is eaten away, except on the faces 
turned towards the poles. Rowland then placed 
between two large curved pole-shoes two pieces of 
iron, one cylindrical, the other of boat form, and 
covered them with wax, leaving just one edge of 
the cylinder and the point of the boat free; a 
current was observed to flow between these two un- 
covered parts, whose direction was not reversed 
when the poles were reversed. When the whole 
was placed in an acid or in a metal-depositing salt 
solution, the point was not atiacked, nitric acid 
giving the best results. Professor Fitzgerald 
thought the phenomena allied to phenomena ob- 
served by Maxwell in the ordinary cell ; when the 
zine is above the copper, the electromotive force is 
. influenced by gravity, not in the same way as when 
the copper is in the higher position. Professor Sil- 
vanus Thompson questioned Rowland’s assumption 
of an actual attraction ; but Sir William Thomson 
agreed with Rowland. Mr. Bell, who has worked 
with Rowland, added the results of experiments 
with nickel and cobalt. 

Dr. Gladstone, ‘‘ On the Action of an Electric 
Current in Hastening the Formation of Lagging 





Compounds,” found that the reciprocal decom- 
positions or precipitates which result whenever two 
salts in solution are mixed, are hastened under the 
influence of a current of six Grove cells ; for instance, 
in the case of tartaric acid and nitrate of potassium, 
oxalate of potassium, and sulphate of magnesium ; 
electricity further prevents the formation of the 
black precipitate obtained by boiling nickel salts 
with cyanide of potassium. ny of these experi- 
ments show very beautiful results. 

Professor Silvanus Thompson contributed two 
papers. The first, ‘‘On the Electro-Deposition of 
Alloys,” regretted the ignorance which still pre- 
vails in this very important branch of manufacture. 
In electrolysis of mixed solutions generally, the 
least positive metal, which requires least electro- 
motive force for separation, is first deposited. We 
can however deposit alloys like German silver and 
brass as such, and it seemed probable that the 
respective metals in their solutions adapted for 
electro-deposition, as cyanides, do not occupy their 
ordinary positions in the electro-chemical series. 
His experiments proved the correctness of this 
view. The curves for the electromotive force re- 
quired to deposit copper and zinc cross at a certain 
temperature, and here they deposit together. The 
brassing solution is prepared by dissolving the 
brass in nitric acid, precipitating with carbonate of 
soda, and re-dissolving in cyanide of potassium with 
addition of ammonia. Thestudy of the phenomena 
shows the influences of concentration and tempera- 
ture, which were to a certain extent known to the 
electro-metallurgist. 

His second paper, ‘‘On the Industrial Electro- 
Deposition of Platinum,” dealt with the improve- 
ment which Mr. Toms has introduced into this 
branch of electro-metallurgy. Professor Thompson 
has worked out the details of the method. In the 
old way, platinum chloride was boiled with the 
phosphates of sodium and ammonium. The plati- 
num deposit so obtained, blackened soon. If, how- 
ever, the bath is boiled for many hours, up to 
twelve, with salt previous to the immersion of the 
brass to be platinised, the platinum deposit of 
from ;; to $ millimetre in thickness remains bright. 
Some fine specimens were shown. Such platinum 
vessels will, however, not withstand strong acid nor 
bear strong heat. The pressure of time did not 
permit Professor Thompson to give further details 
about these important subjects. 

Mr. Shaw gave the chief features of a long paper 
by Mr. Fitzpatrick, ‘‘ On the Action of the Solvent 
in Electrolytic Conduction.” It deals with solu- 
tions of many salts in water, ethyl alcohol, and 
methyl alcohol. In diluted solutions, the con- 
ductivity of the water solution is always greatest, 
although alcohol alone is a better conductor. The 
tabulated results showed satisfactory regularity, but 
Professor Armstrong said that it was almost impos- 
sible to obtain pure alcohols, and he might perhaps 
have said that the same remark applied, though in 
a less degree, to the salts and the great quantities 
of water used for dilution. 

A long joint paper by Messrs. Haldane Gee, 
Holder, and Lees, ‘‘On Electrolysis and Electro- 
lytic Polarisation,” read partly by Mr. Gee and 
partly by Mr. Holden, had preceded the last- 
mentioned papers. The experiments still in pro- 
gress in the Owens College laboratory fall under 
four heads: 1. Electrolysis under pressure. Pres- 
sure up to 250 atmospheres diminishes the resistance 
of the sulphuric acid electrolysed between platinum 
wire electrodes, and diminishes also the polarisa- 
tion. When platinum plates served as electrodes, 
or when two voltameters were connected so as to 
form one vessel, no change was observed. As the 
glass tubes could not bear the higher pressures, 
gun-metal apparatus were constructed; but in 
two instances even those exploded in consequence 
of recombination of the oxygen and hydrogen 
evolved, although the gases were not in contact 
with the platinum. 2. Time rate of fall of pola- 
risation. 3. Irreciprocal conduction. It was found 
in electrolysing strong sulphuric acid that when 
the current density at the anode exceeded a certain 
value, decomposition apparently ceased. This 
was not caused by any opposing electromotive 
force, but by a sudden increase of from 500 to 
50,000 ohms in the resistance of the voltameter, 
which increase appears to be due to a sheath of 
oxygen bubbles adhering firmly to the anode when 
this insulating condition is reached. If the cathode 
is replaced in these cases, the stoppage of the 
current persists ; if the anode however is replaced 
by a clean plate the current is again conducted. 4, 





During electrolysis of various liquids between palla- 
dium electrodes, a dense-looking liquid streams 
from one of the electrodes after reversal of the 
current. This liquid, presumably hydroxyl, issues 
from the anode in the case of dilute sulphuric acid, 
and from the cathode in sodic hydrate. Sir William 
Thomson explained this curious stoppage of the 
current by referring to a conical water pipe having 
a ball inserted into it. Under ordinary circum- 
stances the current will flow; but too strong a 
current would wedge the ball into the tube and 
interrupt the flow. 
THE ToRSION BALANCE. 

Doctor Alfred Springer read a paper on his ‘‘ Tor- 
sion Balance.” Somme time since (see page 367 
of our last volume) we published a detailed descrip- 
tion of this very beautiful weighing apparatus now 
being manufactured on a large scale by the United 
States Torsion Balance Company, of New York, 
both for commercial purposes, and the more deli- 
cate requirements of the laboratory. The original 
idea of this form of balance is due we believe to 
Professor Roeder, of Cincinnati, assisted by Dr. 
Alfred Springer of the same city. After Professor 
Roeder’s death, Doctor Springer continued his 
experiments and investigations, until he had de- 
veloped the torsion balance to its present perfect 
condition. We reprint from our previous notice 
an illustration (see page 311) of a standard chemist 
scale,* as it will serve to render Doctor Springer’s 
paper, of which the following is an abstract, more 
intelligible. 

The idea of using torsion strips instead of knife 
edges is to eliminate the errors of the latter, such 
as friction, deformation, change of leverage, dis- 
tances, and others too numerous to mention. 

In the torsion scales, bands or wires are strongly 
tensioned over cross-pieces or trusses and the beams 
firmly attached thereto. No two parts or surfaces 
rubbing over each other, the scales are devoid of 
friction ; but there is another factor opposed to 
sensitiveness, namely, torsional resistance increased 
by the tensile resistance at which these bands are 
held. But this compound resistance differs ma- 
terially from that of friction in so far that itisa 
constant, i.e., not materially changed by load, and 
not at all affected by particles of dust creeping into 
the fulcra. The initial torsional resistance is neu- 
tralised by placing the centre of gravity over the 
centre of rotation. The tendency of this high centre 
of gravity to fall increasing with the sine of the angle 
of deflection neutralises the torsional resistance of 
the bands, which increase with the arc of oscillation. 

Although it is not absolutely necessary that the 
bands should have equal tension this is accomplished 
as nearly as possible by means of pitch, i.e., the 
bands are tensioned to produce the same note for 
respective scales. The tension of the bands has for 
its object an elimination of a perceptible sag by 
means of great loads. In order to counteract the 
effect of even a slight sag, as well as the increase of 
tensile resistance, by means of maximum loads the 
end pivots are placed a little higher than the centre 
one, whereby the vertical resultant of the component 
load naturally acts as poise increasing with the load. 
By this means balances can be constructed, in which 
equal sensitiveness is attained throughout the whole 
range. 

The centre of gravity being higher than the centre 
of rotation, any want of alignment tends to turn the 
beam towards the depressed side for the following 
reason : The torsional resistance is nil at a point 
where the beams are parallel to the foundation of 
the scales, but the centre of gravity ceases to be 
over the centre of rotation. To remedy this a 
secondary beam is added with an opposite arc of 
oscillation, but of equal moment, so that the ten- 
dencies of the poises to fall have opposite though 
equal effects, consequently the beams remain 
stationary not only where there is a want of align- 
ment, but also when placed where there is considera- 
able jarring or motion. Such scales can be used on 
steamers or movable trains. On the finer class 
of analytical and assay balances there is used an 
elliptical mirror so placed that index lies between 
the focus and opening of the mirror, whereby the 
image shows a great multiplication. By this means 
any of the scales can be made much more sensitive 
or with the initial sensitiveness caused to vibrate 
much more quickly. 

THE SorrEEs. 

Before concluding our notice of the British Asso- 
ciation proceedings for this week, we may state that 
~ * By a mistake this was alluded to as Kent’s torsion 
balance in our previous notice. 
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two soirées were held in the course of the meet- 
ing. The first was given by the Executive Com- 
mittee of the Manchester Exhibition, and was well 
attended ; 6000 to 7000 guests making their way 
to the Exhibition buildings through the pouring 
rain. An address was read and duly replied to by 
the President. There were also other kinds of 
entertainment, such as glee-singing, the Blue 
Hungarian Band, and light refreshments. 

The second soirée was given by the Mayor of 
Manchester, and was well attended. Indeed, the 
enormous building of the Town Hall was crowded 
to excess, about 4000 guests braving the pouring 
rain that fell during the evening. 








NOTES. 
THE Coorinc of THE EARTH. 

M. Faye, the well-known French astronomer, has 
drawn attention at a recent meeting of the French 
Academy of Sciences to the apparent geological 
law that the cooling of the terrestrial crust goes 
on more rapidly under the sea than with a land 
surface. Hence he argues that the crust must 
thicken under oceans at a more rapid rate and so 
give rise to a swelling up and distortion of the 
thinner portions of the crust, in other words to 
the formation of mountain chains. 


An Om FILTER. 

The Electric Filter Company of Chicago have 
brought out a magnetic filter for cleaning oil, which 
has already been used for lubricating machinery, 
and enabling it to be used over again. The filter 
removes the iron particles by means of magnetism. 
It consists of a vessel contracted in the middle and 
surrounded at that point by a coil of wire through 
which an electric current is caused to circulate. 
This portion of the cylinder contains iron filings 
which are magnetised by the current and thus 
attract the iron particles and other metallic particles 
of magnetic tendency. The oil is further clarified 
by passing through other filters, such as felt cloths 
and sawdust ; and it is received in a purified condi- 
tion in the lower receptacle. 


Tue Recent Eciipse. 

The results of the solar eclipse observations on 
August 19 last, are coming to hand, and are very 
meagre so far, owing to the unfavourable condi- 
tions of the atmosphere. The eclipse was visible 
in its totality in Eastern Europe and Asia, especially 
along a zone extending from Jobolsk to Irkutsk. 
Here the sun was elevated, the totality attained its 
maximum, and the sky was likely to be good, but 
the difficulty of the journey has kept back travellers. 
In Eastern Prussia and European Russia, the ob- 
servers chiefly collected. Unfortunately, however, 
their observations were hindered by bad weather. 
A French envoy sent to the Russian station of 
Petrowsk has, however, taken some photographs 
and made afew observations. The Rev. S. Perry, 
who went from England to Moscow, does not ap- 
pear to have been more successful. 


TraFFIc ON Russtan Ratiways. 

General Possiet, Minister of Ways of Communi- 
cation in Russia, has just issued hisjreport on the 
traffic on Russian railways for the first six months 
of the present year. The total length of Russian 
lines is now about 18,000 miles, of which 13,500 
are worked by public companies, most of them 
subsidised, and all more or less under Government 
control, and the remainder worked by the State 
itself. The number of passengers carried from 
January to July was 15,265,264 by the non-official 
lines, 1,177,896 by the State lines, and 860,000 by 
those of the Grand Duchy of Finland. This showed 
an increase of 11 per cent. over the passenger traffic 
of the corresponding period of 1886. The total 
number of soldiers and military officials carried by 
all the lines was 710,000, which would make nearly 
a million and a half for the year, a fact shedding a 
curious light on the extent to which the military 
element pervades Russia. The gocds traffic 
amounted to 21,000,000 tons on the lines not 
worked by the State and 2,000,000 tons on the 
State lines. This was a slight decrease on the traftic 
in 1886. 

Coat In New CaLeEponta. 

The elation which the French feel at the dis- 
covery of coal in New Caledonia does not appear to 
have provoked the attention in this country the 
subject deserves. Up to now the French squadron 
in the South Pacific has been dependent upon the 
supply of coal from New South Wales. The dis- 


covery of a native article in New Caledonia, which 








a French Government Commission has just re- 
ported to be of good quality, emitting little smoke, 
and well adapted for use on men-of-war, renders 
the island a self-sustaining coaling station of the 
first category. As might be expected, ardent ad- 
vocates of a Franco-Russian alliance see in the 
discovery a means of perpetrating infinite mis- 
chief against an enemy’s commerce in time of 
war. Russia has Saghalien, with its extensive 
coal beds, in the North Pacific, close to the China 
seas; while France has now a corresponding 
supply off Australia in the south. From both 
islands it will be possible to despatch cruisers with 
well-filled bunkers against hostile steamers and 
ports in time of war. Of course there is another 
side to the picture, which appears to have been left 
out of account. 


Borer Expiosion at Hype. 

On the afternoon of Wednesday, the 7th inst., a 
destructive boiler explosion occurred at the Ape- 
thorn Mills, near Hyde, belonging to Mr. Benjamin 
Ashton. The boiler was of the ordinary two-flued 
Lancashire type, measuring about 30 ft. in length 
by 7 ft. in diameter in the shell, and 2 ft. 9in. in the 
furnace tubes ; the original thickness of the plates 
in the shell and furnace tubes being yz in., and in 
the flat ends$in. It was equipped with the usual 
complement of fittings, including a pressure gauge, 
two glass water gauges, and an open lever safety 
valve. The boiler, which was stated to be worked 
at a pressure of 601b. on the inch, appears to have 
failed in the first instance in a longitudinal direc- 
tion at the bottom of the external shell, while in 
contact with the brickwork seating. From this 
rupture a number of others started which branched 
off in various directions and ultimately ripped the 
boiler into about a dozen fragments. The largest 
of these, consisting of the front end and the first 
two belts of plating of the shell, was blown into an 
adjoining canal along with the front wall of the 
boiler-house, completely blocking the traflic. One 
of the furnace tubes, weighing about four tons, 
was flung bodily across the canal, and fell in front of 
a cottage on the opposite bank. An empty boiler 
lying alongside the one which burst was staved in 
from end to end by the blow consequent on the 
explosion. The boiler-house, it need hardly be 
stated, was completely demolished, while the gable 
end of the mill alongside was also knocked down. 
Bricks and other débris were scattered around in 
all directions, the windows of another mill about 
fifty yards off presenting the appearance of having 
been bombarded. Fortunately the fireman was the 
only person in the neighbourhood at the time, and 
he escaped death in a most miraculous manner. The 
cause of the explosion was extremely simple. The 
bottom of the shell where it rested on the brickwork 
seatings had been allowed to waste away by external 
corrosion for a considerable portion of its length, 
especially at the left-hand side and towards the 
back end. The plates in several places at this part 
were reduced to } in. in thickness. In addition to 
this the plates themselves appeared to be of very 
poor quality. The corrosion seems to have been 
due to moisture draining into the brickwork seatings 
from the surface of the surrounding ground, which 
at the back end was on a higher level. The boiler, 
which was upwards of twenty years old, was only 
worked intermittently, and appears to have been 
very much neglected. It is perhaps needless to add 
that the boiler was not inspected or insured. 





CHAPELHALL RAILWAY. 
To THE EpiTor or ENGINEERING. 

Srr,—We notice in your last issue, under ‘‘ Notes from 
the North,” a paragraph on the opening of the new railway 
to Chapelhall, in which the credit of the new viaduct is 
given to A. H. Boyle. 

We beg to state that Mr. Boyle was contractor for 
formation of new line only, but we executed the steel via- 
duct and other bridges as a separate contract, and carried 
out the whole work of erection ourselves. 

Kindly note and correct, and oblige yours truly, 

JAMES GOODWIN AND Co, 

Motherwell Foundry and Bridge Works, Motherwell, 

September 12, 1887. 





CONCRETE IN SEA WATER. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your admirable article of the 19th ult., in 
which you so cogently deal with the Aberdeen scare re- 
specting the behaviour of Portland cement concrete in 
sea water, you stated, among other points, “‘Is this not 
simply a case of high tensile strength at a short date, 
high specific gravity, and coarse grinding, offering a 
distinct inducement to over-liming.” 

Mr. Middleton’s letter in your issue of the 9th inst. 
giving the specification for the Portland cement at Aber- 





deen graving dock, entirely confirms your surmise. It 
almost demanded an over-limed cement, coarsely ground 
and heavy in weight; the required degree of fineness 
being most deficient, the weight excessive, and, there- 
fore, wasteful and air-slaking, and the test for “ flying” 
or “blowing” being apparently disregarded and no 
mention made of the sand test or the adhesive strength of 
the Portland cement to the aggregates ; and it further 
appears to have been drafted under a misconception of 
what constitutes a reliable Portland cement, although 
evidently with the best intention of procuring good 
material, and in accordance with ideas frequently ac- 
cepted in the early days of the use of Portland cement in 
this country, 

With respect to a remedy for the defects at Aberdeen 
of the face peeling, which has also appeared in a few other 
works, it seems absolutely necessary that the face of the 
concrete in such situations should be made practically air 
and water sealed, and not only at the face, but also at the 
top and the base, if possible. Using the ordinary precau- 
tions to obtain a perfect joint with the set concrete in a 
sound state, the unsound being removed ; a thick face 
coating of neat Portland cement, supplied to a correct 
specification ; or a 1 to 1 mixture could be put upon the 
work already constructed, and by this means the whole 
structure might preserved and rendered stable; but 
careful watch would have to be kept to immediately fill 
all cracks and to maintain an impervious face both under 
and above water. 

Concrete and mortars are almost the only materials 
largely used in public works which may be said to be 
manufactured on the site, as it were, under the direction 
of the engineer, for steel, iron, timber, stone, bricks, are 
received in a comparatively finished state; hence the per- 
manent importance of some recommendations being 
drafted, from which in time may spring standard specifi- 
cations, by a council formed, let us presume, at the insti- 
am and under the authority of the Institution of Civil 

ngineers, and consisting of those who have had great 
practical experience with Portland cement and concrete of 
various proportions. Otherwise we may see arise, in these 
days of combinations, an anti-Portland cement and con- 
crete league, which might be welcome to the owners of 
quarries and brickfields, and another British industry 
seriously affected through too munch free trade in specifica- 
tions, resulting in a material being condemned which is 
most valuable from its power of firmly uniting many other 
substances, its cohesiveness, durability, and adaptability 
to be moulded into any form with a rapidity of execution 
not to be attained with brickwork or masonry, and yet at 
one-third or one-half the cost of any other building mate- 
rial. Why do not the Portland cement manufacturers 
urge upon the authorities the necesssity of some standard 
recommendations ? 

As a commencement the Council might simply give 
their opinion as to a safe specification for Portland cement 
to be used under the following circumstancee : 

1. Specification for quick-setting Portland cement for 
works on land. 

2. Specification for moderately slow-setting Portland 
cement for works on land. (Both also for submerged 
works.) 

3. Specification for quick-setting Portand cement for 
concrete set on land and afterwards submerged. 

4. Specification for moderately slow-setting Portland 
cement for concrete set on land and afterwards sub- 
merged. 

This would be something gained, and in time would 
lead to other recommendations for Portland cement re- 
quired to be used for exceptional works, and might pos- 
sibly end in standard rules being mede which, however, 
would doubtless have to be revised. 

The following points are important, and should not be 
neglected in specifications of Portland cement ; 

1. Uniform very fine grinding and a very small residue 
left on the sieve. 

2. Moderate weight, as the heaviest cement is the 
coarsest. 

3. The aération, or air slaking of the cement for the 
usual period. 

4. The usual tests to ascertain the cohesiveness of the 
Portland cement, and also with three of sand, and its ad- 
hesiveness to the aggregates both sand and stone and 
gravel. Allthe strength should increase with age and 
be maintained. 

5. The usual test of the time it takes to set in air and 
in water. 

6. The test to ascertain whether the cement ‘‘ blows” 
or cracks. 

In addition the correct amount of water, the propor- 
tioning, method of mixing, mode of deposition, the cha- 
racter, coarseness, form, and size of the aggregates, &c., 
should be carefully considered, and can all be properly 
effected without increasing the cost of the Portland eement 
or the concrete. 

With apologies for the length of this letter, 

Iam, yours, &c., 
JOHN NEWMAN, 


September 12, 1887. Assoc. M. Inst. C.E. 





ELECTRICITY FROM HEAT. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—In your issue of September 9th you give some par- 
ticulars of a new method of generating electricity direct 
from heat by Mr. Edison, of America. On reading it I 
was rather astonished to find that it was almost identical 
with experiments I made some years back, and but for the 
heavy cost of a British patent, which is about 160/. for 
fourteen years, I would have some six years since patented 
the first practical method of generating electricity on this 
plan, and thus have at all events shown that it originated 
in Britain ; but,it is evident our American cousin, Mr. 
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Edison, has gained the honour of first publication for 
America, it being a cheap affair in America to cover such 
a subject with five or six patents for about 50/. for seven- 
teen years, whereas in Britain six patents mean nearly 
1000/., and an invention of this kind requires a series of 
patents, but we unfortunate Britishers have to wait until 
we can cram the six patents into one on account of the 
expense, and then we have waited too long. 
developed both an electric producer and a power pro- 
ducer by the alternate heating and cooling of the armature 
itself, as Edison does, and also by a series of very thin iron 
late connectors between the field magnet and the coil 
iron core ; the plates being very thin like paper, are 
capable of exchanging heat from 600 to 1000 times per 
minute, and by using the ‘‘transheating” principle the 
heat is transferred from the hot connector to the cool one, 
thereby saving a large amount of heat, the field magnet 
being either a permanent one, or an induced one from the 
electricity produced in the coils. I had also a continuous 
rotating one. 

But now we come to that vital point, the commercial 
efficiency, and on that point the gas shareholders need not 
feel shaky in their shoes as they did some years since with 
the clectric light scare ; it may come, but not yet awhile. 
Perhaps the following roughly run-out efficiency may 
prove of interest to many not versed in electrical micro- 
scopical measurements : If we take for our data Joule’s 
value of magnetic force of 200 lb. per square inch, and 
take the weight of iron to be heated in the connectors as 

lb. of iron to be heated through a range of 300 deg. 

‘abr. and 1000 times per minute, we can compare it wit 
the weight of water used per hour in a steam engine. 
Taking this 200 lb. per inch acting through 4 in. and 
1000 times per minute, it gives us foot-pounds, or say 
one-sixteenth of a horse, soa }lb. of iron x 16=4 lb. x 1000 
times per minute=4000 lb. x 60= 240,000 lb. of iron heated 


through 300 deg. Fahr. per hour, and take the specific heat 
of iron as one-tenth, and the “‘ transheating ” carried out to 


one-tenth, we get ae == 2400 lb. of water to have 


300 deg. added toit per hour, this would equal one-fourth of 
its weight boiled into steam, or would require heat 
sufficient to boil 600 lb. of water into steam per hour to 

roduce either mechanical or electrical energy of one 

orse-power. Whereas a fairly efficient steam engine will 
give one horse with 20 lb. of water boiled per hour. 
Edison’s will likely be much more wasteful than mine, as 
he heats his entire armature core. 

The above principle does not hold out any pest pro- 
mise of producing either electricity or power from heat 
economically, but there is another principle I am busy 
with which will eventually open out a road for a com- 
mercial electrical producer from heat direct, which will 
bid fair at any rate to equal the economy of a fairly good 
high-pressure steam engine and dynamo. 

Yours truly, 
JAMES Rosson, 

Queenshead-lane, Handsworth, Sept. 13, 1887, 
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STUFFING-BOXES FOR TANDEM ENGINES, 
To THE Epiror OF ENGINEERING. 

Srr,—In your edition of June 10th, you illustrate a set 
of engines by Messrs. Rankine and Blackmore, fitted with 
what is stated to be a “‘new arrangement of stuffing-box 
and gland” for tandem cylinders. Will you permit me to 
state that this arrangement was devised by me in the year 
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1884 and fitted to the engines of the Lyttleton Water 
Works, New Zealand? The engines were manufactured 
by Messrs. Fawcett, Preston, and Co., of Liverpool, with 
whom I was engaged at the time. The arrangements 
were absolutely identical in every respect. As I did not 
patent the arrangement it is the common property of the 
public. I inclose a tracing of the original drawing. 
am, yours, &o., 
‘V. Pernericx, M.I.M.E. 
Australian Chambers, Brisbane, July 25, 1887, 








ADJUSTING SHAFT BEARINGS. 
To THE Epitor OF ENGINEERING, 

Sir,— Your correspondent, Mr. Drewry, says I seem to 
think my plan of acinene bearings new. That is far 
from being the case. The idea, so far as I am concerned, 
is sixteen or seventeen years old, and is an adaptation of 
one of Sir J. Whitworth’s many ingenious devices, but is 
even older than that. I have never seen it applied as I 


suggest except at my own instigation, or by my own 





orders, and believing it worth more general use, I asked 
your permission to make it public. 

Surely Mr. Drewry cannot have read my letter, or, at 
least, cannot have understood the illustrations properly. 
or he would not say his plan is the same as that proposed 
by me. May I ask Mr. Drewry how any circumference 
(which must be 3.1416 in., or a multiple or sub-multiple of 
that dimension) can be divided into inches and eighths? 
Does Mr. Drewry mean to say that the use of either his 
plan or mine is to insure bearings running without water 
or without getting hot ? 

I fancy the credit of the s.s. Nepaul running so well is 
due to the builders more than to Mr. Drewry, and I hope 
he does not think the s.s. prepare in any degree singular 
as to her performance. I also hope that any one who 
adopts either Mr. Drewry’s plan or mine will not alto- 

corny dispense with the ‘‘ tedious operation of taking 
eads. 

I had intended to offer a further suggestion on the 
matter of bearings adjustment, but with your permission 
will postpone it to another mail, as time and work are 
pressing now, Yours faithfully, 


A Carer ENGINEER, 
Yokohama, August 4, 1887, 





MISCELLANEA. 
THE parcels post will be extended on October 1st to 
France, Algeria, Corsica, Tunis, and Italy, vid France, 


A prize of 500 roubles is offered by the Russian 
Minister of War, for a compact and efficient form of 
primary battery, suitable for incandescent lighting. 


Diamond drills have, it is said, been used with great 
success in prospecting for gold in Victoria, the overlying 
rocks being in this case too hard to render the use of steel 
bits economical. 


The Admiralty have issued a memorandum, placing 
the whole of the torpedo tubes and expelling apparatus 
in charge of the naval engineers; previous to this order 
the torpedo lieutenants were responsible for all the gear 
above the water line. 


The number of letters which passed through the post 
offices of the world in 1886 is estimated at 5849 millions, 
and if post-cards, newspapers, and similar matter are 
added, this number will be increased to a grand total of 
11,640 millions, 


A method of comparing the magnetic properties of 
bodies on a somewhat similar plan to the Wheatstone 
bridge used in electrical work, has lately been devised by 
Edison, and is expected to prove useful in selecting iron 
for the construction of dynamos. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ending September 4, 
amounted, on 15,4514 miles, to 1,351,150/., and for the 
corresponding period of 1886, on 15,350} miles, to 
1,362,654/., an increase,of 1002'miles, or 0.6 per cent., and 
a decrease of 11,504/., or 0.8 per cent. 


An experiment with steam heating appliances is to be 
made during the winter by the Pennsylvania Railroad 
Company, who intend to adopt this system on several of 
their important passenger trains, and for this purpose live 
serena taken direct from the boiler of the locomotive will 

used, 


It is proposed to drive a tunnel about 44 miles in length 
under the Rocky Mountains, the point selected being 
Trays Peak, a spur “situated about 60 miles due west of 
Denver and 14,440 ft. high. By the proposed tunnel the 
line of direct -communication between San Francisco and 
— Southern States would be shortened by about 300 
miles, 


Further experiments are, it is said, to be made on the 
Resistance, which will be repaired for that purpose, One 
result of the last series seems to be the necessity for the 
employment of some more powerful explosive in the heads 
of the Whitehead torpedo, as an increased charge cannot 
very well be made use of without either increasing the 
dimensions of the torpedo or injuring its steering qualities. 


Notices have been served on several] of the railway com- 
panies whose lines s through Chicago, instructing 
them to abate the nuisances arising from the smoke of 
their locomotives, The officials of the lines involved assert 
that great expense will be incurred if the prohibition is en- 
forced, as anthracite coal cannot be obtained in this city 
at a reasonable rate, and no satisfactory apparatus has 
yet been devised for consuming the smoke produced when 
ordinary coal is used. 


The old scheme for a ship ‘canal between the Bay of 
Biscay and the Mediterranean has lately attracted much 
attention in France, though the objects to be gained by 
its construction seem to be rather strategical than com- 
mercial, Bordeaux is proposed as one of its termini, but 
the selection of that on the Mediterranean has given 
rise to much difference of opinion, and the claims of two 
or three different towns for this position are under con- 
sideration. 


Negotiations on the matter of improved railway com- 
munication, and on the establishment of a customs union, 
are taking place between the Government of Cape Colony 
and that +f the Orange Free State. The Cape authori- 
ties have offered to extend the Cape Town, Algoa Bay, 
and East London lines, through the Free State up to that 
part of the Transvaal nearest the goldfields, and to bear 
the whole cost, 2,800,000/., of the extension, provided that 
the Free State abandons its claim to participate in the 
duties collected at the colonial ports. 

In a communication to the Engineers’ Club, Phila- 
delphia, Mr. Wilfred Lewis gives an account of some 
experiments on the suitability of phosphor-bronze wire for 





the manufacture of helical springs, to be used in situations 
where steel would be liable to rust. The general outcome 
of the experiments was that a phosphor-bronze epring will 
only carry half the load that will be safely sca a steel 
spring of equal gauge, and the practice of the author, 
founded on these experiments, has been to allow the same 
working deflection in springs of the two materials. 


A very simple voltaic cell has been devised by Dr. 
Massey, of Philadelphia. This element, which is said to 
maintain a nearly constant electromotive force of one 
volt, is constructed of a rod of carbon and zinc bound 
together by india-rubber straps ; small blocks of the same 
material are BS between the rods and prevent short- 
circuiting. The terminals are attached to the upper ex- 
tremities of the carbon and the zinc, the former being 
treated with melted paraffin in the usual way. The 
exciting fluid consists of a solution of ammonium chloride 
and ee por ys bichromate in water, and the price of the 
finished cell is said to be only 6d. 


The French Minister of Public Works has commissioned 

. Angle-Beaumanoir, a Parisian civil engineer, to con- 
duct a series of experiments at Havre on the production 
of electricity for lighthouse purposes by wind power, an 
arrangement which has recently been patented by M. le 
Duc de Feltre. For this purpose a windmill 39 ft. in 
diameter has been constructed in America, and will be 
employed in driving a dynamo which charges a set of 
accumulators, from which the actual supply for the light- 
house is taken. The dynamo, which is shunt wound, is 
designed to run at a variable speed, whilst maintaining 
throughout the whole variation a constant difference of 
potential at its terminals, this condition being fulfilled by 
altering the resistances in the main and shunt circuits as 
the speed changes.. Should the experiments prove suc- 
cessful, the system may come ‘into extended use, as the 
expense of maintenance would be reduced to a minimum, 
but on the other hand the first cost of an installation 
would probably be increased, and accumulators are still 
too ‘‘kittle cattle” for much freliance to be placed on 
their good behaviour in such trying situations. 


The Times would probably find it to its advantage to 
employ as correspondents, gentlemen possessing either 
less gullible dispositions, or more capable of restraining 
their imaginative powers. The uncontrolled use of this 
latter faculty, though doubtless gratifying to readers having 
a taste for the marvellous, is nevertheless hardly advisable 
in a paragraph, such as that which appeared in last Wed- 
nesday’s issue purporting to be a sober record of facts. In 
this instance the gentleman who conducts their St, Peters- 
burg correspondence has evidently given himself a free 
hand, whilst pretending to describe a new explosive recently 
tried in Russia, and named. “‘sleetover.” According to 
the account referred to, this substance is as powerful as 
pyroxyline, but possesses the peculiarity, or as he most 
justly terms it, great superiority of acting only in a for- 
ward direction, so that ball cartridges can be fired out of 
cardboard barrels without in the least injuring the latter. 
This property, it will be observed, opens up a grand 
field to inventors in general, and papermakers in par- 
ticular, the latter of whom may shortly be poston dh to 
open factories for the production of long range rifles of 
exceptional lightness. Other advantages will be—but at 
this point an appalling idea strikes us, what if the cart- 
ridge maker, were at any time to make a mistake as to 
which was the forward end of sleetover, and so insert it 
wrong way up in the cartridge; the intellect shrinks 
aghast at the contemplation of such a dire contingency. 


A very good example of well laid out locomotive works 
is furnished by Messrs. Peckett and Sons at the Atlas 
Works, Bristol. In this factory, which passed into 
Messrs, Peckett’s hands in 1880, great attention has been 
paid to detail, every department being arranged in a 
thoroughly systematic and methodical way ; in support of 
this statement it may mentioned that the drawings are 
stored in a fireproof building, and that the index to these 
is made out in duplicate, the two copies being kept in 
separate safes, so that in the event of a fire one of 
these at least is likely to be preserved. No drawings 
are allowed to go into the shops, where tracings only are 
employed, an arrangement which possesses many a4- 
vantages. The works are so designed as to be capable of 
turning out a locomotive complete from the raw material, 
and thus includes both an iron and a brass foundry. In 
these nothing but new material is allowed to be used, a 
system which though slightly more expensive than the 
common plan, renders it possible to preserve both the cast 
iron and gun-metal of a definite composition, which con- 
stitutes a very material advantage in the economical pro- 
duction of good work. The pattern-shop, which is a 
large building 70 ft. long by 40 ft. wide, serves at the same 
time as a storehouse for the old patterns, these latter 
being arranged and classified in the most systematic way. 
In the smiths’ shop, which is also on a large scale, a very 
extensive use is made of dies, most of the important 
forgings being thus produced, a practice which conduces 
both to economy and soundness of work. The other de- 
partments are fitted up in a very complete manner, the 
show-room in particular being noticeable for its size and 
the excellence of its lighting arrangements. No piece- 
work is allowed in the factory, as Mr. Peckett considera 
that system likely to lead to scamped work ; the output 
does not, however, appear to have suffered in consequence, 
as the average production for several years past has been 
49 locomotives per annum, 








BELGIAN Coat Mininc.—The production of coal in Bel- 
gium in the first half of this year amounted to 8,835,178 
tons, as compared with 8,442,467 tons in the correspond- 
ing period of 1886, showing an increase of 392,711 tons 
this year. The number of collieries in operation in Bel- 
gium at the close of June, 1887, was 137. 
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FAST SPEED TELEGRAPHY.* 
By Mr. W. H. Prexce, F.R.S. 

In this Jubilee year of telegraphy many papers have 
been read, articles written, and speeches delivered on the 
progress made during the past fifty years, scientifically, 
practically, and commercially, but with very few excep- 
tions has any justice been done to the advance made in 
England in the scientific direction. nf © 

I want to describe the evolution of our system since it 
left the hands of Wheatsone and Mr. Stroh. 

The following Table illustrates the progress made : 


Words per Speed to 


Year. Minute. Ireland. 
1870 80 50.3 
1875 100 70 
1880 200 150 
1885 350 250 
Now 600 462 


These results have been the consequences of — 

1. Greater perfection of apparatus. 

2. The elimination of electro-magnetic inertia. 

3. The improvement of circuits. 

4, Introduction of high-speed repeaters. 

Two reasons exist why these great advances have not 
received notice ; they were not patented, and they ema- 
nated from Government service. A patent has certainly 
one great use, it fixes a date and it defines an invention ; 
but it also attracts attention to novelties and improve- 
ments, and if the patent be lucrative it incites immoral 
persons to try and do the same thing in another way, and 
therefore, often results in still further improvements. 
There is a very ridiculous conception abroad and widely 
circulated, that commercial enterprise alone is competent 
to excite inventive skill. I have more than once con- 
tested this proposition, but with very little effect, for 
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from the floor of the House of Commons, and from the 
columns of the press, there is the same cold indifference 
to the work done, and the same cry as tersely put by 
Nature, ‘The feeling is ‘What good can come out of 
Nazareth?’” 

A complete set of automatic instruments consists of 

1. The perforator, which punches a ae of paper with 
holes on the principle of the Jacquard loom, so as to 
regulate the number, order, and rate at which alternate 
currents of electricity are sent along the wire by 

2. The transmitter, which is the automatic part of the 
apparatus, sending along the line those currents which at 
the distant end are recorded as words in the form of dots 
and dashes, replacing the slow and uncertain manipula- 
tion of the hand. 

3. The receiver, which is an ink-writer of extreme de- 
licacy and great rapidity, recording the words in the 
Morse character. 

1. The perforator has not been much modified since it 
left the hands of that accomplished mechanician, Mr. 
Stroh. Experience has brought out several mechanically 
weak points, which have been much simplified and 
strengthened. They have been made to astandard gauge, 
both as regards the number of perforations per foot,t the 
strength of springs, and the uniformity of parts, so that 
interchangeability is possible throughout the whole service. 
The fact that air pressure for working pneumatic tubes 
exists in many large post offices besides London, has led 
to its application to punching, which is rather a severe 
mechanical labour, and it has rendered it possible by 
constructing double-banked perforators to punch eight 
slips at one time, an invaluable reduction of labour in 
the transmission of news which has grown to such 
is cage proportions that frequently over 1,000,000 words 

ave been sent in one evening from the Central Office in 
London. 

2. The transmitter is an instrument designed to send as 
many reversals of current per second through the line as 
the retardation and the electro-magnetic inertia of the 
circuit will allow. ese reversals are rapid alterations 
of pect and negative currents, the former making dots 
and called the marking currents, the latter making spaces 
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* Abstract of paper read before the British Association 
meeting, Manchester, September, 1887. 

+ The standard is 120 centre perforations per foot, or, 
counting the first and last perforation, 121 centre perfora- 
tions per foot. 








and called the spacing currents. When the transmitter 
runs free without an y paper to guideit, these currents flow 
through the line with a regular frequency which is con- 
trolled by a beautiful eccentric governor invented by Mr. 
Stroh. This frequeney in the present transmitter can be 
regulated from 14 up to 240 reversals per second, which 
means 600 words per minute. 

When unpunched paper is inserted a permanent current 
goes to line, the motion of the electrical contact that 
reverses the current is checked or hindered; when the 
paper is punched then a dot means a complete reversal, a 
| dash means three complete reversals, but the middle one 
checked by the paper; a space means three complete 
| reversals all checked by the paper. In the earlier form 
| of transmitter the reversal was effected by a commutating 
| arrangement which involved time, and which could not 

exceed a frequency of 48 per second or 120 words per 
| minute. It was a very rapid double current key using 
| one battery. In 1883 this plan was revised, a double or 
| divided battery was used, earth being in the centre, the 
| contacts being simple butt contacts. 
| ‘The mechanism was thus very much simplified, and the 
| possible speed of working increased to a frequency of 120, 
|or 300 words per minute. Subsequently, in 1886, the 
| divided battery was rendered unnecessary by a new form 
of contact of the same character, but requiring only one 
battery, and the possible frequency was increased to 240, 
or a working speed of 600 words per minute (Figs. land 2). 

It is evident that with such rapid working the accuracy 
and perfection of the workmanship must be chronometric 
in its character. 

One source of trouble has been sparking at the points of 
contact, which dirties them by disintegrating the metal. 
Small condensers of ;4 microfarad capacity have been ap- 
plied (Fig. 5), which considerably modified the evil ; but 
it has been still further reduced by switching out the 
| galvanometer while the transmitter is at work, for spark- 
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ing is principally due to the presence of electro-magnetic 
, inertia in the apparatus. 
8. The receiver has been entirely remodelled both 
| mechanically and electrically. The principal mechanical 
| improvement has been replacing a spring as a motor by a 
weight, in order to secure a more rapid and more uniform 
rate of running at high speeds, and as a receiver may at 
one moment have to record at 400 words per minute and 
the next at 25 when working by hand, it is clear that 

| unless some governor be used the waste of paper would be 
excessive. 

Improved flies have been applied to Stroh’s eccentric 
| governor so as to make it act with equal efficiency at the 
| present high speeds. Thus, the length of the signals 
| made and the length of paper used per twelve words is 
| practically the same at high and low speeds. 
| It was thought at one time that the speed of working 

was limited by the retardation of the line circuit, but a 
|careful inquiry into the phenomena of electro-magnetic 
| inertia (Journal of the Society of Telegraph Engineers, 
| 1877, vol. v., page 27) led me to the conclusion that the 
| principal source of slowness was in the electro-magnet. It 
| is not possible, owing to this electro-magnetic inertia, to 
| establish instantaneously through a circuit containing an 
| electro-magnet a current of the strength due to the 
| electromotive force producing and to the resistance regu- 
|lating it. The current strength can ke brought up only 
| gradually to its proper value. 
| Every electro-magnet in a telegraph wire becomes an 
| obstruction to the flow of currents, especially when these 

currents are rapidly intermittent or ia wed reversed. In 
| telegraphs they lower the speed of wor ing, in telephones 
they blurr the clearness of articulation. It is as though 
the passage for the flow of electricity were restricted, as 
| the clear way of a water pipe would be choked by the 
| presence of a large stone in the pipe, or the efficiency of a 
gas pipe would be reduced by its being crushed in by a 
blow froma hammer. But the peculiarity of the electro- 
magnet is that the currents themselves cause their own 
| hindrance, and the more frequent they are, the greater the 
| throttling or choking action. The action is not dissimilar 
| to that of the throttle valve of a steam engine actuated 
| by a centrifugal governor. Hence, Lord Rayleigh has 
lately pro to apply the term “throttling” to this 
scm effect of electro-magnetic inertia. Every electro- 
| magnet has thus a time constant which determines the 
rate beyond which it cannot work. This time constant 
can be obtained only by experiment, for it depends on the 





quality and quantity of iron used, on the form of the core, 
on the resistance and quality of insulated copper wire, on 
the number of turns, and on the way they are wound. 
The battle with self-induction has been a severe one. 
Years of labour were devoted to determine the proper 
conditions to reduce these disturbing elements to their 
minimum point of hindrance combined with efficiency, 
until, fortunately, a means was discovered to entirely 
eliminate their influence. 

Every electro-magnet wound to a resistance R has its 
own coefficient of self-induction L, which determines the 
rate at which a current rises or falls, and the time con- 


stant is expressed by the ratio L : 


If the two plates of a condenser of capacity K be shunted 
by a wire of resistance Rj), then when a current flows the 
condenser will be charged and the current will conse- 
quently gradually rise to its full value, and if the current 
stops the condenser will discharge and the current will in 
the same way gradually fall to zero, The time constant 
of such a condenser is K R;. This is exactly the same 
kind of action that takes place in an electro-magnet, and 
by properly regulating the size of the condenser and the 
amount of resistance the one can be made to exactly re- 
produce the former. 

Now, if we connect up an electro-magnet and a con 
denser in the way shown in the diagram, then, when- 
ever the main current ceases there is an electromotive 
force in the magnet due to L, tending to prolong the cur- 
rent in the direction /, while there is an electromotive 
force in the condenser K due to the charge tending to do 
the same thing, but in the opposite direction &. ence, 
these two effects oppose and neutralise one another when 
the resistancess R and R;, the coefficient L, and the capa- 
= are properly adjusted (Fig. 4). 

axwell has shown that when an electro-magnet and a 
condenser are balanced in a Wheatstone bridge, L = 
RR, K, but in the shunted arrangement (as shown in 
appendix), 

L=R,/* K. 


The introduction of the shunted condenser has had the 
most marvellous effect on the speed of working. It has 
entirely eliminated any hindrance caused by the electro- 
magnet, and now the only cause of slow working is the 
mechanical efficiency of the apparatus and the condition 
of the circuit. I have pointed out in another paper how 
copper wire has removed electro-magnetic inertia from 
the wire, and there remains only the retardation (KR) of 
the circuit to check s of working. 

Four hundred and fifty words a minute is now obtained 
with ease on circuits of 200 miles in length, and we have 
on some circuits reached 600 words per minute; but 450 
is more than we can practically cope with, and, therefore, 
at present the apparatus exceeds in efficiency the capacity 
of the staff ; but this speed rapidly falls off as the retar- 
dation of the cireuit increases, and while we can work at 
the highest speed between London and Leeds, we can 
only get one-fourth of this speed to Glasgow. If, how- 
ever, we place at Leeds a repeater, which will respond to 
and relay on these frequent currents, we ought to get the 
maximum speed to Glasgow, and thisis done by the high- 
speed repeater. The high-speed repeater contains on one 
board all the electrical functions of two transmitters and 
two receivers. All causes of hindrance are removed from 
it, and it works at the highest possible speed. Electrically 
it is an exceedingly rege rycen piece of machinery. 1t 
owes its efficiency to the perfection of the Post Office 
standard relay—a relay which has practically no time 
constant, which responds to eneseilininy delicate currents, 
and which makes perfect electrical contacts—and to the 
use of condensers. 

These repeaters are very extensively used. There are 
special relay offices at Haverfordwest, Nevin, and Angle- 
sey, to provide full speed to Ireland. The speed to 
Treland in 1870 was 50 words per minute. It is now 462 
words—a ninefold advance. Leeds, Manchester, Bristol, 
and Preston, have also special relay rooms. There are 
101 repeaters in use. Some circuits, such as those to 
Aberdeen, have two repeaters in circuit, one at Leeds and 
the other at Edinburgh. In fact, these high-speed re- 
peaters enable the highest possible speed of working to be 
obtained to every part of the United Kingdom. They 
are arran so as to be at will either for automatic 
or for ordinary key apparatus, and either for simple or 
for duplex working under each class of working. 

The introduction of high-speed repeaters and the use of 
shunted condensers have marked epochs in the evolution 
of telegraphy as eventful as the introduction of duplex 
working or of the oe The various stages of im- 
provement which have been narrated in this paper would 
each form the subject matter of a patent were it the habit 
in the Government service to patent. Had the telegraph 
service been conducted under the severe competition of 
private enterprise, each form of transmitter and of re- 
ceiver, the relay, the high-speed repeater, the shunted 
condenser, and every other improvement would have been 
patented, and would have been found worthy of sub- 
stantial reward. 

I may add that in bringing about these improvements I 
have been most ably assisted in the mechanical depart- 
ment by Mr. J. W. Willmot, now the head of our work- 
shops, and in the electrical department by Mr. J. B. 
Chapman and Mr. A. Eden, both accomplished practical 
electricians. 

APPENDIX. 

Tf E be the electromotive force at any moment taken 
between A and C, e that between A and B, and ¢ that 
between B and C, also let a be the resistance between A 
and B, b that between B and UC, then. 

E:¢q,::a+b:a 
E:@:::a+b:6 
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GOLD AND SILVER. 


Gold and Silver; their Geological Distribution and their 
Probable Future Production.* 


By Wr1am Top ey, F.G.S., Assoc. Inst. C.E., 
Geological Survey of England and Wales. 


Amonst the numerous causes to which the recent de- 
pression of trade has been attributed that of variations in 
the production of the precious metals is on all hands 
allowed to be of importance. Economists differ as to the 
extent to which this variation influences prices, but all 
will allow that it has some influence ; many believe that 
it is entitled to the first consideration. 

Questions of this wide character, however, cannot 
adequately be treated in a short paper. All that I can 
hope to do is to treat the matter in general terms; and to 
show where, and to some extent why, the supplies of the 
precious metals have varied in amount, and to indicate, if 
possible, where our future supplies may be looked for. 

In place of long tables of figures, giving the yield of 
different countries, I have constructed diagrams. These 
have the advantage of presenting the general results at a 
glance, and of enabling us readily to compare one country, 
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or one set of figures, with another. It may be objected 
that these diagrams do not give exact data; that the pro- 
duce cannot be read off to within a few hundred thousand 
pounds. To this objection it is sufficient to reply that the 
pretended accuracy of figures given in published tabular 
statements has but slender foundation. For our Austra- 
lian colonies and for Nova Scotia the yield of gold is fairly 
well known. Probably also the gold of the United States, 
of Russia, and that from metallurgical processes are known 
with sufficient exactness. But all other figures are simply 
estimates, often from very loose and insufficient data, 

The fullest statistics available are of those of Dr. Ad. 
Soetbeer, a second edition of whose book appeared last 
year. There are also the statistics prepared S the Mint 
authorities of the United States, wot the general statistics 
collected by Jacob, Del Mar, and others. 

Dr. Soetbeer’s figures are those generally quoted ; but 
those of Sir Hector Hay are evidently nsec Ms with great 
care, and should be compared with the former. 

Mr. Stewart Pixley submitted a set of figures to the 
Gold and Silver Commission differing widely from all 
others. I have placed them on the following Table, but 
have not elsewhere made use of them. : 

As indicating the uncertainty which hangs over this 
question, I give here these various estimates of the world’s 
gold production for recent years : 





Sir H. Hay 
(1887). 


acre Dr. Soetbeer Mr. S. Pixley 
(1886). (1887). 





£ 
22,200,000 
25,033,000 
25,926,000 
23,340,000 
22,812,000 
22,162,000 
20,212,000 
20,164,000 
20,383,000 


Bay 
SE5e 


— 


ms 


19,600,000 
19,100,000 


sun: 
32238838 


_ 


| 
£ 
23,151,000 
| 


With variations such as these, it is evidently idle to 
trouble about fractions of a million in estimating the 
world’s production ; and for a similar reason, in consider- 
ing the future supply, we need pay but little heed toa 





* Abstract of paper read before the British Association 
at Manchester. 


country where the production is below a quarter of a 
million, unleas it may happen that several increasing 
countries may ther amount to a sum which would 
have an appreciable effect upon the world’s supply. 

It is important to bear in mind that the conditions 
under which gold has been obtained have varied much in 
different periods. In the early ages of the world gold 
was chiefly obtained by forced labour. African slavery 
was firat employed by the Carthagenians in working the 
gold and silver mines of Spain; and centuries later the 
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gravels, &c., but this can only be employed where large 
quantities of water are available at considerable pressure, 
and where the débris can be disposed of without injury to 
rivers and cultivated lands. 

Mode of Occurrence of Gold.—Gold may be roughly 
classed under two heads, descriptive of its mode of occur- 
rence: 1, In quartz veins, cutting through the rocks, 
though occasionally almost coinciding with the bedding. 
2. In detrital beds, derived from’ the denudation of rocks 
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containing veins of auriferous quartz. 
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Spaniards revived this in working the gold and silver | _ Veins of auriferous quartz rarely occur except in asso- 
mines of the New World. Moreover, the influx of the | ciation with eruptive rocks; in the older rocks often with 
precious metals which followed the discovery of Mexico! granites, and generally in association with dykes of 


| and South America was due to gold already raised, and 
| which was stolen from the natives, and not at first to 
actual mining by the invaders. The hands of English- 
men have not always been clean in dealing with native 
races, especially where gold has been concerned ; but our 
record is honour itself when compared with that of those 
who preceded us in the New World. 

Again, the gree influxes of gold have come from the 
discovery and rapid development of alluvial deposits, 
| which, in time, became exhausted ; and a steady supply 
| for the future must, for the most part, be sought for in 
| ordinary mining, and in the metallurgical treatment of 
| ores containing small quantities of gold and silver. 
|. Another important point in regard to future supply is 
| the improvement in mining, milling, and metallurgical 
| processes. 

In the ordinary methods of alluvial working there are 
considerable losses, and one source of future supply will 





| be the rewashing of the waste workings of former years, | auriferous quartz 
| The Californian method of hydraulicking is the most com- | South America being of secon 


plete plan for extracting a high percentage of gold from 


iabase or diorite. Socloseis this association that we are 
led to believe that the eruptive rocks are the means by 
which the gold has been brought up towards the earth’s 
surface, and from thence concentrated by slow aqueous 
action in the quartz veins. 

The greater part of the more productive auriferous 
veins are contained within Cambrian or Silurian rocks, 
generally in argillaceous strata or in alternations of slates 
and thin sandstones. But some veins are in Archean 
rocks (South America, west of Lake Superior, and India) ; 
some in altered rocks, which are supposed to be of Triassic, 
Jurassic, or cretaceous age. These newer rocks occur 
| along mountain chains, where the beds have been greatly 
| disturbed, folded, contorted, and faulted, and where rocks 
| of very different ages occur close together. There are, 

therefore, frequently difficulties in deciding the exact age 
| of gold-bearing rocks ; but at present the evidence appears 
rn, in favour of a great part of the rocks with veins of 
ong the western side of North and 
age. 
(To be continued.) 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of i and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 

ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL MACHINERY. 


F. J. Burrell, Thetford, Norfolk, and F. 
London, Improvements in Combined 
Traction Engines and Digging Machines. [lld. 7 
Figs.| July 12, 1886.—The hornplates of the firebox of a traction 
and driving engine of the ordinary type are prolonged backwards 
and made to form a frame for carrying the crank axis of the dig- 
ging mechanism. (Accepted July 9, 1887). 


11,705. J. Hornsby, T. Trolley, and W. Grice, 
Grantham, coln. Improvements in Ploughs. 
(6d. 3 Figs.) September 15, 1886.—One lever is made the medium 
for effecting two motions, one motion to move the front furrow 
wheel a greater or less distance from the side of the furrow, the 
other motion to alter the line of travel of the wheel, for the pur- 
pose of enabling the ploughman, without stopping his team, to 
steer the plough so as to straighten the furrow. (Accepted July 
30, 1887 

12,314. H. de Mornay, London. Improvements in 
Digging Machines. [1ls.3d. 15 Figs.] September 28, 1886. 
—The improved digging mechanism consists of forks or tools fixed 
to a series of axes ranged at equal distances apart around the cir- 
cumference of parallel discs revolving round an axis. Each set of 
forks hasa lever attached to it controlled in its movement partly 
by stops and partly by a roller at its end which is guided by a cam 
so formed that, whilst the centres of the forks describe a cycloid, 
the forks enter and descend to their lowest position in a straight 
line. (Accepted July 27, 1887). 


GUNS. 


11,107. J. Y. Johnson, London. (La_ Com ie 
Anonyme des Forges de Chatillon et Commentry, Paris.) - 
provements in Depressing or Retiring Gun Car- 
riages and in Means tor Protecting the same from 
Projectiles, [lld. 4 Figs.) August 31, 1886.—The gun is 
situated in a pit, the edge of which is lined by an inwardly pro- 
jecting metal ring A within which revolves an armoured cover B 
protecting the interior of the pit and provided with an opening 
of sufficient size to admit of the gun being elevated for firing or 
being lowered within the pit for charging. This opening is 
capable of being closed, when the gun is lowered, by means of 
three movable armour plates or sliding shutters 4, 4 travelling on 
rollers under the cover B, and worked by handles operating 
pinions engaging with racks attached to the shutters. The car- 
riage or support for the gun is arranged centrally within the pit 
ont rotates upon a solid steel socket or bedplate D firmly embedded 
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in the concrete foundation. The carriage is constructed with a cir- 
2ular base E which supports a strong horizontal axis F on which two 
cheeks or levers G carrying the gun are capable of oscillating. The 
upper extremities of the levers G carry the trunnions of the gun, 
aud the lower extremities carry counterweights H. These levers 
are connected by links I to the cylinder of a hydraulic brake K 
which limits and regulates the motion during the elevating and 
lowering. The cylinder of the brake K is provided with a stationary 
piston fixed at the middle of a rod attached to the base E. The 
angular adjustment of the gun in a vertical direction is effected 
by operating a screw 2 on which works a nut connected by links 

with the rear part of the gun. The two parts of the roof frame 

Pp by the opening are ted together by thick iron 
straps or plates Y, of sufficient strength to stop projectiles which 
po * reach the gunner through the opening. (Accepted July 2, 


11,690. H. H. Lake, London. (H. Gruson, Buckau- 
Magdeburg, Germany.) Improvements in Gun Carriages 
and Apparatus for Use in Connection therewith. (8d. 
1 Fig.) ptember 14, 1886.—This invention relates to an appa- 
ratus for bop parier and working a gun in connection with an 
embrasure of minimum size, and for raising the gun for firing, and 
lowering the same to protect it from the fire of the enemy. A is 
an armour-plated casing surrounding the gun, and B a circular 
lid or cover adapted to nt into the seat C in the upper part of the 
casing A. The gun D is mounted between two side plates E, 
which are rigidly connected with the cover B, and the whole ig 





supported upon a pivot F at the upper end of the eolumnG. This 

is maintained in a vertical position by guides G!, G2, and 
is carried by means of two lugs H by the lever I, the latter being 
provided with a weight K which approximately balances the gun, 
gun carriage, and cover B. To bring the gun into action, the 
lever I is depressed, thereby lifting the gun carriage together with 
the cover, into the position illustrated. The training of the gun 
in the horizontal plane is effected by turning the _—- 
upon the pivot F by means of a lever placed in a suitable position. 
The vertical adjustment of the gun is effected by rotating the 























4 0 li 

YW : \S UY, 
Y Yj 
UN SY 
: Y 0 A Yj 
Y G Uy, 
WY wy YY, 
N Uy 
Yj 
| YY 
i YY 

Yy 

I wif 
“uy 





Gy Y 
WMS. Vy Yet 
G YLT 
L 


handwheel O, the motion of which is transmitted by pinions P to 
racks L sliding in guides arranged on the side plates E, and 
attached at their upper ends to the trunnions cf the gun (which 
are carried in bearings in the ring B') and at their lower ends to a 
chain which passes over a pulley N', and is fixed to a weight N that 
slides upon the column G, and approximately balances the gun. 
The recoil of the gun is partially counteracted by the weight of 
the cover B. The remainder of the recoil is received by the edge 
of the casing A, Lng which the flange B of the cover bears im- 


mediately after firing. (Accepted July 16, 1887). 
12,379. A. Gybbon-Spilsbury, Sevenoaks, Kent. 
An Improvement in Machine Guns. [lld. 10 Figs.] 


September 29, 1886.—An odd number of barrels are mounted side 
by side on a wheeled frame A. The middle barrel B! is fixed rigidly 
to the frame, and by this barre) the weapon is sighted and aimed. 
The other barrels are jointed at the breech in such a manner as to 
be able to diverge more or less from the middle barrel. Each 








=, 
= 
5 as 





























— 2 


eS 

















4, 








12379 





adjacent pair of barrels is connected by links d to a trian 
frame which can be moved to and fro by a screw E. vel 
pinions ¢, and crankshaft F (Fig. 4). The muzzles of the barrels 
are forced outward or inward according as the frame D is ad- 
vanced or retracted. The frame is connected with the sighting 
apparatus, so that the barrels are made to diverge less or more 
according as the range for which the weapon is sighted is greater 
or less, Figs. 2 and 3 show respectively the position of the parts 
of the breech mechanism, whilst the cartridge is being transferred 
from the magazine into the barrel, and when the gun is ready to 
be fired. (Accepted July 30, 1887). 


12,792. T. Nordenfelt, London. Improvements in 
Machine Guns and in Mountings therefor. (3s. 10d. 
73 Figs.) October 7, 1886.—This invention relates especially to 
machine guns in which the — is automatically performed. 
The barrel of the gun is surrounded by a coiled spring, which is 
compressed by the recoil of the gun. An incline is formed on the 
rear end of the barrel, serving, when the barrel recoils, to displace 
laterally a cartridge held in readiness immediately in rear of the 
barrel, and bring the cartridge into position to enter the bore. 
(Accepted August 13, 1887). 


EXPLOSIVES AND PROJECTILES, 


11,197. T. Nordenfelt, London. Improvements in 
Fuzes for Projectiles. (8d. 10 Figs.] September 2, 1886.— 
Inventor claims: A fuze in which the pellet has to be set free by 
the — of the powder gases in the bore of the gun, and is 
unable to fly forwards and fire or ignite the fuze until the shell 
has left the muzzle of the gun. Also: A fuze with the pellet re- 
tained by a bolt which works in a cavity formed longitudinally in 
the body, and with a cupor gas check in the mouth of this 
cavity to prevent the powder gases from passing the bolt. (Sealed 
September 6, 1887). 


ar 


12,561. H. S. Maxim, London. Improvements in 
the Manufacture of Cartridges and losive Pro- 
jectiles. (8d. 1 Fig.) October 2, 1886.—Inventor claims the 
method ef providing for the safe use of explosive projectiles by the 
removal of the air from the chamber containing the bursting 

arge, Also a cartridge is so constructed that, when it is ex- 
ploded in the barrel of a gun, the body or main portion of its case 
will be discharged from the gun with the projectile, so that only 
a very small portion of the case is left to be extracted by the 
br mechanism. (Accepted August 3, 1887). 


16,943. C. T. ley and R. 8. Courtman, London, 
Improvements aA relating to the Manufacture 
of jectiles or Shells and other Forged Metal 


Articles. [ls. 1d. 23 Fizs.) December 24, 1886.— According to 
this invention, a hollow projectile or shell, or similar forged metal 
article, is manufactured from a solid block or piece by driving 








while it is confined in a die or mould fitting around itso as to 
prevent enlarg it of its di ter, and thereby cause the dis- 
placed metal to flow or expand endwise, and subsequently closing 
= end of the hollow block thus produced. (Accepted July 13, 





TRANSMITTING POWER. 


10,646. F. Fleming, Halifax, Yorks. Improvements 
in Belting for Transmitting Power. (6d. 2 Figs.) 
August 20, 1886.—The improvements consist in forming holes i 
leather belts by punching, in woven belts by weaving, for the 
pu of displacing the layer of air between the belt and the 
pulley, which is the main cause of “slipping.” These holes do 
not practically detract from the tensile breaking strain of the belt 
and also serve as lace holes for joining the ends of the belt. 
(Sealed August 19, 1887). 


10,966. J. A. A. Buchholz, Twickenham, Middlesex, 
Improved Mechanism for Throwing Belt- Driven 
Machinery into and out of Action. (8d. 3 Figs.) August 27, 
1886.—The improvement consists in putting the belts out of action 
by lifting them out of contact with their driving pulleys, instead of, 
as heretofore, shifting them on to loose pulleys, and allowing them 
to continue running when out of action. Referring to the res, 
A' is the belt driven by the pulley A keyed to the driving shaft B 
carried by the plummer-block C. The improved belt shifter consists 
of a shroud D overlying somewhat more than one-third of the cir- 
cumference of the pulley A, and carried bya ent-shaped plate 
to which is bolted an arm D*, which serves as a handle for working 





























the belt shifter. Fitted to the boss of the belt shifter is an arm 
DI, which carries at its outer end a tension pulley D*?. When the 
shroud D is out of action (Fig. 1) the belt will be tightened on to 
the pulley A bythe pressure of the pulley D? ; the belt shifter 
being retained in this position by means of a catch bar C' pivotted 
to the plummer-block, and taking on to a pin projecting from the 
side of the belt shifter. When the shroud is moved into position 
for lifting the belt clear of its pulley (Fig. 3), the tension of the 
belt will be slackened by the reti t of the pulley D* from 
contact therewith, thus facilitating the transference of the belt 
from its driving pulley A on to the shroud. (Accepted June 29, 
1887). 








6 Figs.) October 25, 1886.—The ends of the belt are connected by 
means of hooks and eyes. (Accepted July 27, 1887). 


15,377. B. Binks, Leeds, Yorks. Improvements in 
Leather and other Driving Belting. (8d. 5 Figs.) No- 
vember 25, 1886.—The improvement consists in fixing crosswise 
strips of leather or other suitable material at suitable distances 
apart on the non-driving side of driving belts, with the object of 
increasing the strength and preventing the stretching of the belte. 
(Accepted August 13, 1887). 

106. A. H. Reed, London. 

U.S.A.) Improvements in Revereing Belt Gear. (8d. 
4 Figs.) January 4, 1887.—This invention relates to an improved 
belt shifter consisting of a combination of cams, loose pulleys, and 


(A. E. Smith, New York, 


toothed wheels. (Sealed June 10, 1887). 

2352. A.J. Boult, London. (W.S. Sharpnecks, Denver, 
Colorado, U.S.A.) Improvements in Anti- ion 
Jo Boxes. (6d. 2 Figs.) February 15, 1887.—Accord- 


ing to this invention toothed gearing is employed to keep the 
rollers in their proper relative position with respect to each other 
around the main shaft. Upon the main shaft A is fixed a collar 
B of the shape of two truncated cones with their bases touching 
each other, and with teeth b formed around the middle of each 
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cone. The collar Bis supported by two sets of rollers C each 
formed in the shape of truncated cones with their bases bevelled, 
and each provided with a ring of teeth c! that mesh with the 
teeth upon the roller B, and also mesh with a ring of teeth 
formed upon the inside of the casing. The casing is constructed 
in two parts which are secured together by bolts. The wear 
may be taken up by screwing up the nuts tighter on the bolts. 


(Sealed May 27, 1887). 
6004. R. Heywood and D. Bridge, Salford, Lan- 
caster. An Improved Friction Clutch. (6d. 2 Figs.) 





April 25, 1887.— A wheel d of a slightly smaller diameter than that 





punches or mandrels successively into one end of the said block 





of the internal periphery of the pulley n (shown in dotted lines in 
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Fig. 2), to which power is to be transmitted from the shaft a, is 
divided diametrically at the rim in e, ¢, without destroying the unity 
of the wheel d with its boss b, which is keyed on the shaft a. 
Sockets g are formed on each side of the cuts ¢ in the rim d, in 
which screw the right and left-hand screw-threaded ends of a stud 
Jf. The studs f are squared at its middle, and on the squared por- 
tions are fitted levers / pivotted to levers 1) that are connected to a 
grooved sliding piece mon the shaft a. To transmit the rotation 
of the shaft a to the pulley n, the grooved piece m is moved by 
means of a fork nearer to the friction wheel d, the studs f are 
rotated by means of the levers J, l', and the rim d is caused to 
expand or increase in diameter so as to bind equally on the whoie 
internal circumference of the puiley n and thus cause it to rotate 
with equal speed. (Sealed August 2, 1887). 


APPLIANCES FOR USE IN MINES. 


10,438. G. Runge, and A. Stude, Bremen, Germany. 
Improved Apparatus for Enabling Persons to 
Breathe Pure Air in a Vitiated or Poisonous Atmo- 
sphere, [ls. 1d. 7 Figs.) August 14, 1886.—This invention 
re'ates to a safety helmet provided with an air space in combina- 
tion with pipes communicating with an air pump or other means 
for forcing air into the air space in the helmet. (Sealed August 
30, 1887). 


10,485. O. P. H. A, Straube, Spandau, Germany. 
An PRereves Method of Ignitin ing Cartridges 
and Discharging Firearms. (8d. 5 Figs.) August 16, 
1886.—The object described in the title is effected by means of a 
pneumatic conductor which acts upon the pin, trigger, or the like. 
(Sealed August 16, 1887). 


1769. P. Nicholls, Barrow-in-Furness, Lancaster. 
Improvements in Cages of Mines, Hoists, and the 
like, and in Apparatus Connected therewith to 
Prevent Accident from the Overwinding or Break- 
ing of the Winding Rope. [lld. 11 Figs.) February 4, 
1887.—-The improved apparatus for preventing overwinding is 
shown in Fig.1, in the position immediately before the cage 
has been wound too high. On the cage, which is attached 
to the link E, being raised any higher, the projecting in- 
clined or fish-tailed ends d! of the hooks B come in contact 
with the slides or catches H, and are forced inwards, moving the 
hooks on their central pivot c and causing them to open at the 
top or other end. When the bottom edge of B has reached the level 
of the bottom of the stationary containing box G, the hooks B 
have opened and released the shackle A so that the cage cannot 
be drawn up any further. At the same time the catches D have 
been drawn in beneath the shoulders a of the hooks B, and prevent 
the descent ot the cage when released from the rope. To release 
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the cage, the catches H are drawn back by means of the screws I. 
Fig. 2 shows the improved apparatus for arresting the movement 
of and preventing the descent of the cage in case of breakage of 
the rope. The side L of the cage is guided by wood conductors u 
or wire rope conductors u!, shown respectively on the left and 
right hand of the figure. The weight of the cage on the levers P 
tends to keep their upper arms in the position shown, whether the 
cage be ascending or descending, Should the rope break and the 
weight of the cage cease to act upon the levers P, their lower 
arms are drawn towards each other by the springs W, the upper 
arms being at the same time moved in the reverse direction, and 
with them the slides or catches S, until the latter come in contact 
with the conductors u, u'. The weight of the cage acting on the 
pins Q forces the levers to assume the position shown in dotted 
lines, whereby the catches S are held tightly against the con- 
ductors. In the case of wire rope conductors, the rope will be 
made to assume a position similar to that shown at U'. (Accepted 
July 16, 1887). 


6487. R. L. Short, J. Short, and J. B. Short, West 
Hartlepool, Durham. A Safety Lamp for Use of 
Miners and others. [6d. 3 INos.] May 3, 1887.—The body of the 
lamp proper is inclosed by a thick glasscylinder A. The oil reser- 
voir Cis kept coo) by — placed in the centre of a water tank B 
formed in the base of the lamp. The upper portion of the tank B 
is provided with small apertures M to allow of the admission of 
air to support combustion. At E is a warm-water receptacle 
devised with a view to absorb a large portion of the heat of the 
ascending currents. The steam thus generated tends to cause an 
induced upward current of air which enters as aforesaid at the 
hase of the lamp, and passes out through the fine wire gauze G. 
At the top of the lamp is a cold-water cap F for taking up the 





residual heat of the lamp flame. It is covered at the top with 
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gauze to allow of the escape of the steam which may be generated. 
(Sealed August 9, 1887). 


MOTORS. 


11,430. A. Norman and G. L. Pearson, London. 
Improvements in Water Motors. (8d. 2 Figs.) Sep- 
tember 3, 1886.—The improved water motor has its cylinder con- 
tinually open to the water pressure while working, a valve being 
used to relieve the pressure so as to obtain a reciprocating action 
of the piston. (Accepted July 16, 1887). 


7363. C. Tellier, Paris. An Improved Apparatus 
for Utilising Atmospheric or Solar Heat for 
Water other poses, [ls. ld. 6 Figs.) 20, 
1887.—Inventor claims the employment of a cylinder and of a 
piston receiving directly the action of vapours from ‘‘ calorific 
plates,” in combination with an apparatus effecting a continuous 
condensation for the purpose of producing motive power. Also, 
the combination of flat ‘‘calorificsurfaces” formed of two sheet- 
iron plates connected by rivets and held apart at a distance of 
several millimetres, the sheet-iron plates being either corrugated 
before being rivetted, or formed with swellings and depressions 
after being rivetted by means of an injector from a hydraulic 
— in order to obtain interior spaces for the circulation of the 
iquid employed, (Sealed August 26, 1887). 


INJECTORS. 


6525. W. McElroy, Brooklyn, and H. Connett, 
New York, U.S.A. Improvements in Automatic 
L Injectors for Feeding Water to Steam Gene- 
rators and for like ses. (Sd. 6 Figs.) May 4, 1887. 
—This invention relates to the class of lifting injectors in which 
the injector at starting first produces a vacuum and raises the 
water, and then when the proper velocity is attained, forces the 
water into the boiler. The operation is as follows: When steam 
is admitted to the injector by the pipe E, it passes through the 
lifting cone G, into the casing K, and acting on the flared inner 
face of the coned-shaped valve L, raises the same, and blows out 


WAS 
iD 


through the ports c, c, and the overflow branch C. A vacuum 
being thus established, water rises through the inlet B, lifts the 
check valve D and passes through the lifting cone G and portsc, c, 
and overflows at branch C. As soon as a current with the proper 
velocity is established in the injector, the valve L will drop and 
close, and the water that may have collected in the casing K will 
be drawn into the discharging cone I. The valve L prevents the 
entry of air from branch C to the casing K. Should the vacuum 
break for the moment, the check valve D will instantly close, and 
prevent the sudden overflow of the water from chamber a, and the 
water will thus be held in that chamber until the vacuum is again 
established. (Sealed August 12, 1887). 


MISCELLANEOUS, 


8619. W. M. Glenister, Hastings, Sussex, and J. 
C. Merryweathor, London. Improvements in Fire- 
Bavageishing Apparatus. [6d. 3 Figs.) July 1, 1886.— 
This invention relates to the construction of light fire-extinguish- 
ing apparatus in combination with a tricycle, and is inten to 
be used for arriving rapidly at a fire with less fatigue to the fire- 
man than when running with the ordinary hose reel or truck. 
(Sealed July 22, 1887). 

10,475. J. P. Tournier, Enfield, Middlesex. Im- 

rovements Machines for M Screws and 

uts, (8d. 4 Figs.) August 16, 1886.—This invention refers to 
the making of two or more screws or nuts or shaped pieces in metal 
all similar to each other simultaneously by one single action of the 
machine. (Accepted August 10, 1887). 


10,670. E. Edwards, London. (C. F. F. Stendtner, 
Zittau, Germany.) Improvements in Iron Girders for 
B (8d. 5 %.) August 20, 1886.—The novelty of 
this invention consists in a method of making iron girders with T 
fianges in such a manner that boards can be nailed directly upon 
them. In the improved girder one side flange is arranged lower 
than the other sufficient to allow of a supplementary flange being 





bolted or rivetted to the upper surface of this lower flange, leavin& 
a narrow s between the supplementary flange and the web of 
the girder. Thesupplementary flange is grooved longitudinally on 
its under side, so that when the boards are placed upon the girder 
flange and the nails are driven through the boards into the narrow 
ae above described, the points of the nails are bent round by 

e lower flange of the girder, and up into the groove of the sup- 
plementary flange. (Sealed June 10, 1887). 


11,287. A. Paget, peueiinenets, Leicester. Im- 
provements in the Man ture of what are known 
as “Mantles” Used in whatis called Incandescent 
Gaslighting. [6d.] September 4, 1886.—The improvements 
consist in tems orarily strengthening the ‘‘ mantles” for transport 
by impregnating and coating them by immersion in a melted 
substance, such as beeswax or tallow, which can afterwards be 
burned off. A further improvement consists in fixing the wire 
handle of the mantle to its supporting hook by applying a solu- 
tion of glass to the point of contact which is afterwards vitrified 
by heat. (Accepted July 6, 1887). 


472. H. Lancaster and R. F. C. Tonge, Manchester. 
Improvements in Packirg S s for Pistons and 
Plungers, (|8d. 2 Figs.) January 12, 1887.—Inventors claim 
the employment, in prime motor facorond tend buckets, and the 
like, of coiled packing springs of semicircular or ED form in section. 
(Accepted April 6, 1887). 


857. A. C. Ranyard, London, 
Paving Roads and other Ways. [6d. 3 Figs.) January 
19, 1887.—Inventor claims a pavement consisting of alternately 
hard or wear-resisting and soft or more rapidly wearing layers or 
masses laid down so that the edges or sections of the layers or 
masses will form a wearing surface which will always be rough. 
(Accepted August 3, 1887). 


4314. R. Haddan, London. (W. H. Campbell, Cleveland, 
Ohio, U.S.A.) A New or Improved Tilting Valve for 
Regulating or Dividing the Flow of Granular Ma- 
terials or Liquids. [6d. 2 igs.) March 22, 1887.—The im- 

roved tilting valve has a divided ridge and sloping wing in com- 

ination with a depending arm or poise for balancing the valve. 
(Sealed August 16, 1887). 


6730. M. Himly, F. Leiser, and J. Bardtholdt, 
Vienna. The Manufacture of Objects in such a 
Manner that they Change their Colour when Sub- 
jected to Certa: Influences. [4d.) May 7, 1887.—The 
objects are painted with a solution of platina magnesium cyanide. 
Objects thus prepared may be of a white or other colour, and will 
change to a fine red when breathed upon. The red tint will last 
until warmth is applied, whereupon the objects will resume their 
original colour. (Accepted July 6, 1887). 


7168. H. Swindall, Nottingham. Improvements 
in Life-Saving Equipments. [6d. 3 Figs.] May 17, 1887. 
—According to this invention each person of the crew of a lifeboat 
is provided with a belt which is attached bya line to the boat. 
A spring-stoppered bottle filled with stimulating liquid is attached 
to the belt by an elastic cord, so that on the person being 
washed out of the boat he can recover strength by imbibing some 
of the liquor, and is also enabled to regain the lifeboat by hauling 
upon the line. (Accepted August 8, 1887). 


8627. T. W. Vaughan and J. Brown, London. Im- 
— Water Joint Apparatus for Controlling the 
upply of Gas to Distributing Pi (6d. 2 Figs.) 
June 15, 1887,—This invention relates to an improvement on the 
water joint apparatus at present used in the lighting of theatrical 
scenery. The coupling pipe is connected with the gas supply cock 
in such a manner that the raising and lowering of the ry se 
pipe will actuate the gas supply cock, thereby insuring the turn- 
ng off of the gas by the act of disengaging the coupling pipe from. 
(Accepted July 9, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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Tue Unitep States Navy.—Of a first series of cruisers,. 
the Dolphin, of 1485 tons displacement, and the Atlanta, 
of 3000 tons, have been finished, while the Boston of the 
same size, and the Chicago, of 4500 tons, are approaching: 
completion. There are to be three new gunboats with 
1700 tons displacement, and 16 knots speed, and one 
smaller vessel. The cruiser Charleston, now building, 
will have a displacement of 3730 tons and a speed of 18: 
knots per hour ; and the cruiser Baltimore, of 4413 tons, 
also under way, is to attain a maximum of 19 knots per 
hour. The Newark, which ranks in speed with the 
Charleston, is to have 4084 tons displacement. To these 
must be added two cruisers, Nos. 4 and 5, for which con- 
tracts have been let, which will be a little over 4000 tons: 
each, and which are to develop a speed of 19 knots per 
hour. The Navy Department is also completing the 
monitors Miantanomoh, Amphitrite, Monadnock, and 
Terror, each of 3887 tons displacement, carrying 7-in. 
armour, and the Puritan, of 6000 tons, with 12-in. armour 
on her sides, and an anticipated speed of 13} knots per: 

our. 


Locomotives In New South Wa.Es.—A deputation of a. 
combined committee of the iron trades was introduced 
recently to the New South Wales Minister for Works 
with the object of urging upon the Colonial Government. 
the advisability of making without delay a choice between 
the English and the American pattern of locomotive, upon 
the model of which fifty engines are to be constructed 
in the colony. The deputation pointed out that there 
was-great distress amongst the members of their trade, 
and that if the manufacture of the engines were under- 
taken at once, a large number of men would be able to 
obtain work. The minister’s attention was also drawn to 
the fact that a great many engines were disabled, and 
that if tenders for their repair were invited, another 
avenue of employment would be opened out. Mr. 
Sutherland, in en | ing, said that the matter would re- 
ceive his best consideration, but he could not take upon 
himself to make any definite statement as to the accept- 
ance of tenders. ‘There were some reports yet to be sub- 
mitted, and the whole question would require further 
consideration. 
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THE IRON AND STEEL INSTITUTE. 


IN our last issue we announced that the Iron and | little used because they have been found much more | 
Steel Institute autumn meeting—which extended | variable in composition and strength, but the Presi- | 


(For Description, see Page 326.) 


purposes. The stronger steels, however, have been 


from the 14th to the 17th inst.—had been com-| dentcalled attention to the small risk in the manu- 


menced at Manchester, and gave particulars of the | facture of mild steel where the alloying compounds | 
The presentation of the | amount to only } per cent., the largest alloy being 


opening proceedings. 


Bessemer medal to Mr. James Riley—a matter manganese. The difficulties of the steel manufacture 
with which we dealt last week—was followed by|in the higher alloyed metal are owing to the 


the delivery of a short address by the President. 


THE PREsIDENT’s ADDRESS, 

Mr. Adamson commenced his address by con- 
gratulating the members of the Institute on the 
progress made in the metallurgy of iron and steel, 
and in the quantity of pig iron produced by fur- 
naces ; notwithstanding which we fall short of the 
highest figures reached in America, where 2000 tons 
a week from a single furnace have been often re- 


corded, The President next referred to the in-| 


| 
| 








alloying compounds differing in specific gravity, 
melting point, and specific heat. In favour of the 
steel manufacturer is the fact that not more than 
0.1 per cent. of the combined elements of sulphur, 
phosphorus, and silicon is admissible in soft steel, 
and if mild steel is to be more largely used for weld- 
ing purposes the sulphur must not exceed 0.02. 
The President next referred to a table he had 
prepared of the specific gravity, specific heat, 
and melting point of iron and steel, and the alloys 
referred to, and commented at some length on the 


|by allowing neither sulphur, 
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|}ereased application of mild steel for structural ; facts therein stated as bearing out his previous 


statements. The variableness of the quality of the 
carbon and phosphorus over the ingot was also re- 
ferred to. The safest way it seemed to prevent 


| very light alloys from rising to the top of the ingot 


on the centre, by dissociation while cooling, is 
phosphorus, nor 
silicon to exist except in very small propor- 
tions. The paper went on to refer to the neces- 
sity of carbon and manganese for strong steel, 
and was of opinion that manganese may be in- 
creased without risk of irregularity, its fusibility 
and specific gravity not differing greatly from iron 
or mild steel; a.fact not true of carbon. The 
necessity for annealing was referred to. Aluminium 
has a low specific gravity and melting point, and 
the same might be said of chromium in a less degree, 
and these therefore required consideration in their 
application. The President was of opinion that 
irregularities from the causes aboye referred to 
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would be lessened by the use of the Whitworth 
system of hydraulic compression. The hydraulic 
press, as opposed to the steam hammer, he looked 
on as a necessity in the treatment of steel. He 
instanced the exhibits of Sir Joseph Whitworth and 
Co. in the Manchester Exhibition in support of this; 
and further referred to the illustrations given by 
heavy gunmaking practice as to the necessity 
of uniformity. The address then went on to refer 
to the state of the iron and steel trade, which 
although somewhat improved was far from satisfac- 
tory. Hethought that the construction of railways 
in India, Burmah, and China, might lead to further 
demands, and then went on to discuss at some 
length the political aspect of the iron and steel in- 
dustry as affected by importations from abroad and 
foreign competition. The ‘‘smoke nuisance” and 
the use of basic slag for agricultural purposes also 
occupied his attention. 

We will now, without further preface, proceed 
to deal with the papers read at the different 
sittings and the discussions to which they gave 
rise. These discussions were of so full a nature 
that out of the eleven papers on the programme 
only four were read. A little more punctuality 
might, however, have been observed in commenc- 
ing the sittings. On the last day, especially, 
when so much work had to be crowded into so 
short a space of time, it was nearly half an hour 
after the appointed time before proceedings actually 
commenced. There were during the meeting three 
sittings for the reading and discussion of papers, 
and these, which were held at Owens College, 
were to have been of about three hours each. Nine 
hours is certainly not too much time in which to 
read and discuss nearly a dozen papers and read 
the President’s address, to say nothing of addresses 
of welcome and other formal proceedings. 

We have, in our last issue, already referred to 
the long and most useful paper prepared by Mr. 
Thomas Ashbury—one of the honorary local secre- 
taries—on the metallurgical and mechanical ex- 
hibits at the Exhibition. It was a compilation 
most admirably suited for the purpose it was in- 
tended to fill; namely, to form a guide to members 
visiting the Exhibition, but as it was, of course, 
not open to discussion, it might well have been 
‘*taken as read” at the meeting. Reading it in 
abstract occupied much valuable time and served 
no useful purpose, 


Tue Repvuction or Iron Orgs. 


The second paper dealt with at the meeting of 
the 14th inst. was contributed by Sir Lowthian 
Bell, and was on ‘‘The Reduction of Iron Ores in 
the Blast Furnace.” This paper we print in full 
on another page, and we may therefore at once 
proceed to the discussion to which it gave rise. 

Mr. E. Windsor Richards, who was the first 
speaker, remarked that the paper which had just 
been read was founded on a question he asked the 
author during a discussion at a previous meeting 
on Mr. Potter's paper on ‘‘The Performance of 
the Chicago Blast Furnaces.” The speaker com- 
menced by pointing out that there was a certain 
proper speed for driving a blast furnace, but 
what that speed should be was in many cases 
an unknown quantity, and this might account for 
the considerable difference in the production of fur- 
naces working on Cleveland pig. He wished to put 
to the author of the paper a definite question. 
Supposing a Cleveland furnace arranged to take 
16,000 cubic feet of air per minute at a pressure 
varying from 7 lb. to 8lb., and at a temperature of 
from 1400 deg. Fahr. to 1500deg. Fahr. If the 
output from that furnace were doubled, would the 
quat.tity of coke consumed per ton of iron produced 
be reduced by an poner quantity, the quality 
of the iron being kept always the same? The speaker 
wished to refer tosome correspondence that had taken 
place since the reading of Mr. otter’s paper, and 
which was printed in the Transactions of the Institute. 
Mr. Potter stated that the present practice of high 
production from the blast furnace in the United 
States was not due to heavy demand and large 
profits, as Mr, Richards had stated in his speech 
during the discussion in question. The speaker did 
not for a moment wish to call in question Mr. Pot- 
ter’s own experience, but he (Mr. Richards) formed 
his opinion upon what he saw in America, and the 
fact remained that the demand for pig iron in the 
United States has been and continues enormous and 
the production really amazing. But the interesting 
aspect of the question to the meeting, as represent- 
ing a scientific institution, was the economy of fuel 








that was obtained when the product of the furnaces 
exceeded a given quantity, say 1200 tons weekly. 
Such an event was quite at variance with what was 
previously supposed to be the condition of affairs, 
and the heavy driving could not therefore have 
been the result of a wish to economise fuel ; besides 
which, coke was exceedingly cheap at the time, 
being only about 7s. a ton at Pittsburg at the 
furnace mouth. Therefore, the fuel economy was 
not the cause but the effect of increased pro- 
duction. What, then, was it that led to this in- 
creased productiveness of the furnaces? In past 
times he used to read in the columns of the Jron 
Age, how constantly the American furnaces gave 
out and how dynamite had to be used to remove 
scaffolds. This used to cause him astonishment at 
first, but he came to the following conclusion : The 
Americans early adopted powerful firebrick stoves, 
and the high temperature of the blast with the 
steep boshes caused scaffolding, and an increased 
rate of driving was had recourse to on it being dis- 
covered that this was a cure for scaffolding. As in 
addition to these advantages of ease in working 
and saving in fuel, it was found that the percentage 
of silicon was reduced, the blast furnace manager 
was only additionally delighted when increased 
demand forced him to work his furnaces harder. 
The cause of the saving in fuel under the higher 
conditions of production had not, however, been 
described, and that was why he had put his ques- 
tion to the author, who was perhaps the only person 
capable of giving an answer without going through 
actual experience. It might be asked of iron works 
managersin England, why they did not follow the 
same course which had been so successfully pursued 
in America? The answer to that was well known. 
Owing to the depressed state of the iron industry 
there had been no excessive demand for a very long 
time past, and indeed the iron made had not gone 
into consumption, especially in Scotland and in 
Middlesbrough. Many furnaces were out of blast, 
and the want of progress in blast furnace practice 
of England was due to the decrease in the demand 
for the products of the furnaces. 

Dr. Alder Wright spoke next. He had in former 
years co-operated with the author in accumulating 
some of the data upon which the train of reasoning, 
set forth in the paper, was based. No doubt an appa- 
rent paradox was involved in the fact that whilst 
we in England consumed more coke per ton of iron 
with increase of speed of working, in America the 
opposite results were obtained. This, however, 
was to be explained by what the speaker referred 
to as ‘‘the variables” of working. He would refer 
to four: The quantity of coke per ton of iron run. 
The height and capacity of the furnace. The rate 
of driving, not only absolute but relative. The 
variability of ores, not only as regarded their 
chemical character (i.e., the proportions and cha- 
racteristics of the intermixed gangue), but also the 
physical nature of the oxide of iron as affecting its 
reducibility. The last circumstance was the most 
important, but they all acted and reacted on each 
other in such a manner that their effects were 
hardly separable. Taking, for instance, a Cleve- 
land ore there would be a particular ratio between 
the dimensions of the furnace and the rate of 
driving, at which point the consumption of coke per 
ton of ore became the minimum. That was to say, 
if the rate of driving were increased, or if the di- 
mensions were decreased or increased, an alteration 
in the proportions of the materials was brought 
about. It did not follow that the relations between 
the dimensions of furnace and the rate of driving 
should be the same for all kinds of ores, and the 
reason the increased rate of driving did not give the 
same advantage with the Cleveland ores as it did 
with those of Lake Superior was, that with the ordi- 
nary working of the former the point of working the 
furnaces with the minimum consumption of coke 
had already been reached, whereas in American 
practice that minimum limit had not been reached, 
and there had been room for improvement. 

In answer to the President the author said that 
in speaking of the height of a furnace as 80 ft. he 
meant the total height, About 10 ft. of this would 
be occupied by the bell and cone. 

At this gow the meeting adjourned until the 
morning of Thursday the 15th inst., when the 
discussion on Sir Lowthian Bell’s paper was re- 
sumed by Mr. Watson Smith, F.C.S., the lecturer 
in chemical technology at Owens College The 
speaker referred to what the author had said about 
the chemical changes which took place in the blast 
furnace when was used, and said that these 


resulted in certain bye-products, of which it might 
interest the meeting to learn something. He re- 
ferred toa paper read by Mr. William Jones on the 
recovery of bye-products at the autumn meeting of 
1885. He now proposed giving a few particulars of 
what he had done since 1883 in investigating the 
chemical constituents composing the blast furnace 
tar of the Gartsherrie blast furnaces. That tar is 
slightly lighter than water, having a specific gravity 
of 0.954. All coal tars valued by the tar distiller 
for those products useful for the colour and dye 
manufacturer are slightly heavier than water, and 
those lighter than this are looked on with suspicion, 
since the decrease in specific gravity is always found 
to correspond with an increased constituent of the 
paraffin series, not only extremely difficult to sepa- 
rate economically, but which very much modify 
the action of the armatic bodies of certain chemical 
agents necessary for their transformation into 
other useful products. It was found, however, 
that blast furnace tar is very rich in phenols 
and phenoloid substances, and the speaker had 
extracted as much as 24 per cent. by volume of 
such bodies from the higher burning oils. This 
was evidently a transition tar, i.e., transition from 
the tars of the paraffinoid to those of the benzenoid 
or ordinary gas-tar varieties. The phenols, the 
speaker, with his pupils Messrs. Coutts and 
Brothers, found in the crude phenols examined 
were carbolic acid, cresols (chiefly metacresol), 
xylenols (chiefly metaxylenol 1:3:4), pseudo- 
cumenol, and the naphthols. He found amongst 
11 per cent. of crude nitrogen bases extracted with 
sulphuric acid that aniline is present along with 
members of the pyridine and quinoline series. As 
to the aromatic or benzenoid hydro-carbons present 
along with abundance of paraffin hydro-carbons in 
the light naphthas of this tar, he had detected and 
proved the presence of toluene, xylene (containing 
70 per cent. of metaxylene), pseudo-cumene, and 
mesilylene, naphthalene in small quantities, and no 
doubt anthracene. There is present about 1 per 
cent. of solid paraffin wax against 9 per cent. sepa- 
rated from the crude Scotch shale oils. That 
metaxylene is present among the xylenes, the 
speaker could prove easily in a popular manner. 
Of the three xylenes present in coal tars, only the 
meta-isomer is capable of yielding the bright xyli- 
dine scarlet, an azo-dyestuff. The speaker had 
obtained such a dyestuff, a sample of which he 
exhibited, and also a piece of flannel dyed scarlet 
with that colour, which had been obtained from the 
products else escaping from the blast furnace. The 
speaker further pointed out that the hydro-carbon 
toluene—a sample of which, extracted from the 
blast furnace tar at Gartsherrie, was shown— 
could be obtained. It is the root substance from 
which both artificial indigo and that wonderfully 
sweet substance saccharin are prepared. Specimens 
of these were also shown: It is thus, contiuued 
the speaker, a somewhat wonderful thing to think 
that from the fumes of a coal-fed blast furnace it is 
possible to cbtain ammonia to serve as a manure or 
in the manufacture of alkali, disinfectants in the 
form of the creosote constituents, scarlet dye rival- 
ling Turkey red, indigo, and saccharin, a substitute 
for sugar. The speaker exhibited samples of these 
substances, and caused a good deal of amusement 
by producing a bottle of ‘saccharin champagne,” 
a beverage prepared for persons afflicted with 
diabetes, and those who could not consume ordi- 
nary sugar. 

Such were the products of blast furnace smoke, 
but it is well to go on to point out that although it 
is possible to obtain these things, Mr. Watson Smith 
by no means intended to state that it will pay to ex- 
tract and prepare them all. In point of fact the 
benzene hydro-carbons and anthracene cannot be 
extracted profitably, firstly because there is so little 
of them, but chiefly because along with them are 
such very considerable quantities of paraffins from 
which it is too difficult and costly to extricate them. 
Of naphthalene the quantity is only minute. In 
short, Mr. Watson Smith we know holds the view 
that blast furnace tar can only compete with gas tar 
in the following directions: As disinfectants in 
the form of creosote (not carbolic acid), pitch, and 
naphtha for solvent purposes only toa slight extent. 
The extent of this competition is, moreover, further 
limited by the fact that coal-fed blast furnaces are 
only used in certain parts of Scotland, and then 
only by compulsion of circumstances. Of course 
certain competition is offered in sulphate of am- 
monia. These latter products it will pay to obtain. 





Mr. A. H. Allen, of Sheffield, said that there was 
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one conspicuous omission in Mr, Watson Smith’s 
speech, for Mr. Smith had failed to point out that 
nearly all that was known on the subject was due to 
his own researches in the adjoining laboratory, and 
it was owing to his labours that we knew so much 
about the chemistry of blast furnace tar. It was 
interesting to know that so many substances could 
be got from blast furnace tar, and the last speaker 
had worked on tar obtained on an enormous scale at 
the Gartsherrie works of Messrs. Baird and Co. 
The speaker went on to point out that the tars of 
blast furnaces and coke ovens were obtained by the 
distillation of coal at a very low temperature, and 
were therefore very different from gas tar. But 
such tars had some advantages, for certain products 
were obtained which were, at any rate, only pre- 
sent in unimportant quantities in ordinary gas 
works tar. He had assisted in working out the 
phenol and phenoloid constituents, which he found 
amounted to between 20 and 35 per cent. That 
was a large proportion, These bodies were repre- 
sented by carbolic acid in coal tar and amounted 
to only Bor 10 per cent. The Eglinton Iron Works 
were prepared to produce these phenoloid bodies in 
a state of comparative purity ; and were introducing 
them as antiseptic and disinfectant preparations. 
It was the creosote of wood tar which first caused 
the carbolic acid of coal tar to come into use, and 
for many years it was supposed that the principles 
of the two substances were identical. The similar 
bodies obtained from the blast furnace tar were, 
the speaker considered, intermediate between the 
two, for they had many of the characters of the 
wood creosote, and had antiseptic and preservative 
powers equal to those of the wood creosote and the 
carbolic acid. He thought the application of these 
waste products of the blast furnace would havea 
wider application as time went on. 

Mr. Thomas Turner, of Mason College, Birming- 
ham, said that he had been much impressed by the 
subject of the paper being brought under his notice 
by Professor Richards, of Boston, Massachusetts, 
who had visited this country a short time ago. This 
gentleman had devoted much consideration to the 
descent of the materials in the blast furnace, having 
paid particular attention to the No. 3 furnace at 
the Edgar-Thomson works, which had before been 
brought under the notice of the members of the 
Institute. A scale model was made of this furnace, 
and fitted with a glass front. The materials used 
were sifted so as to be as nearly as possible of a 
size corresponding to the scale of the model. The 
furnace was modified in various ways ; for instance, 
the sides would be made steeper or otherwise, the 
size of the charging cone was altered, the size of 
materials was varied, and in fact a whole series of 
experiments were made. Under such varying con- 
ditions the model furnace was worked, charges 
being added at the top and the materials withdrawn 
from the bottom, and after a time the materials 
assumed a definite form, and when this became 
fixed a photograph was taken. He looked on the 
results of these experiments as a revelation, for by 
their aid he was able to understand much that had 
before been obscure in the descent of materials in 
the blast furnace. By the aid of this model could 
be seen the reason of the formation of scaffolds 
consequent on bad filling, and the experiments 
illustrated also how they could be removed. Pro- 
fessor Richards had been much struck by the 
smaller hearth and more inclined boshes of one 
of Messrs. Bell Brothers’ Clarence furnaces, com- 
pared to those of the model, and it was the opinion 
of Professor Richards that the Clarence furnace 
might be altered to more resemble the Edgar- 
Thomson furnace with advantage. The speaker 
wished to ask this question of those present conver- 
sant with the subject: If the lines of this No. 3 
Edgar-Thomson furnace were copied in England, 
and it were used with English ores, would an in- 
creased production follow? On the other hand, if 
an English furnace were built in America and used 
with American materials, would the production fall 
short of that now got in America? In conclusion, 
the speaker said he could only recommend English 
blast furnace managers to do as he intended doing, 
namely, to get Professor Richards’ paper as soon 
as it was published in England and study it care- 
fully, to see whether an improvement in produc- 
tion could not be-obtained by some modification in 
form of furnaces. 

Mr. J. E. Stead, of Middlesbrough, bore testi- 
mony to the value of the author’s researches, but 
wished to criticise a want of logic at the end of the 
paper. The author had endeavoured at Clarence to 








reduce the consumption of coke by slower driving, 

but it was found that the temperature of the escap- 

ing gases actually increased. The reason assigned 

for this was that the materials which were entering 

the furnace took up more heat from the escaping 
gases, and thus gave more heat to the escaping 
gases, and made them hotter. The following was 
the passage he referred to: ‘‘ A very large source of 
waste of heat in the smaller furnaces arose from the 
high temperature of the escaping gases. This was 
remedied by raising the height of the structure so 
that the heated products of combustion were afforded 
more time to impart their heat to the cold materials 
charged at the top. This effect could not be 
imitated by slow driving in the smaller furnaces, 
because the imparting of more heat to the ma- 
terials meant rising the temperature of the latter, 
and, indeed, as a matter of observation the slower 
they drove the hotter were the escaping gases.” 
The speaker understood the author to mean by this 
that the gases ascending from the lower part of the 
furnace parted with their heat to the cold materials, 
but these materials not only parted with that heat 
to the gases but more besides. In other words, if 
100 units of heat passed up from the lower parts of 
the furnace, and passed out without being absorbed, 
then on slower driving a certain proportion of heat 
would be absorbed by the materials, which must 
necessarily follow because they got hotter; and 
after getting hotter they again gave out more 
heat to the escaping gases. He could not under- 
stand how the materials could make the gases 
hotter by taking up heat from the gases. Sir 
Lowthian Bell asked what then would be the reason 
of the saving? Mr. Stead said that if by driving a 
furnace with Lake Superior ore more rapidly they 
got a larger output and a saving of coke, the differ- 
ence must be on account of the escaping gases. 
The speaker had calculated approximately the dif- 
ference between fast and slow driving, and it 
seemed that the whole difference in fuel must be 
represented by a difference in the temperature 
of the eseaping gases, for there would not be 
a greater escape of carbonic oxide in the slower 
than in the quicker driving. He would not ques- 
tion that the temperature actually did rise, but he 
thought this was not due so much to the gases com- 
municating heat to the material, but to the heat 
being communicated by conduction through the 
whole mass. If the driving were too slow the con- 
duction of heat from the hot material to the cold 
material would be at a quicker rate than the descent 
of the material. This was the fact to which was to 
be attributed the greater heat of the escaping gases 
with slower driving. 

Mr. William Whitwell said that what was espe- 
cially wanted to be known by practical men was the 
most suitable dimensions of furnace for given 
materials to be worked. The paper repeated and’gave 
proof of the correctness of opinions the author had 
beforeexpressed, and with those opinions the speaker 
concurred. He remembered that Sir Lowthian Bell 
had in formeryears expressed an opinion that with pro- 
perly constructed furnaces, properly charged, the ex- 
cessive heat of the hot blast would not be required. 
He was glad to see, however, in the present paper 
an admission that benefit might be derived from 
additional heat, for it was stated that the additional 
heat given in at the tuyeres was equivalent to a 
certain amount of coke. As regarded American 
furnaces, of which he had an intimate knowledge, 
he was glad to add to what Mr. Turner had said 
was the practical issue. But it was not a question 
of the shape of furnace only. In this country fur- 
naces were constructed on similar lines to those in 
America. The speaker thought it was simply a 

uestion of materials. The last few lines in Sir 
wthian Bell’s paper very truly stated the facts. 
The author said: ‘‘As was most probable, the rich 
ores treated at Chicago were much easier of reduc- 
tion than those of Cleveland, and at one time the 
furnaces engaged in smelting the former had been 
to a greater or less extent incurring the loss which 
was encountered in slow driving when smelting the 
lias ironstone of North Yorkshire. This defect Mr. 
Potter appears to have remedied by an increase in 
the rate of driving.” Mr. Potter told them in his 
paper that the ore they had was over 60 per cent. 
In England we had nothing like this, but had we 
such a material the speaker felt sure we would get 
as high a duty from our furnaces. Mr. Windsor 
Richards had correctly stated the case in saying 
that until we have as good material we cannot hope 
to get as good results as were obtained in America, 
As it was, if we attempted to reach that output we 


should be losing fuel in obtaining the last two hun- 
dred tons per week. Whether we should eventually 
obtain a mixture that would enable the furnaces to be 
driven harder without sacrificing fuel, was a matter 
of interest to practical men. He had been speak- 
ing of Cleveland and hematite ores in connection 
with furnaces, but did not think it was well that 
these should monopolise the attention of inquirers. 
The question of fuel consumption in different fur- 
naces should not be forgotten. If the coal was of 
a very soft character a special kind of furnace was 

uired ; in some districts the coke was inferior, 
and that again had to be considered. But the great 
thing was to know the material, to mix it regularly, 
determining it by analyses carefully made and re- 
corded, and then to construct the furnaces on lines 
most suitable to the materials at command. Then 
all the heat that could profitably be used might be 
safely applied to the blast. The best practice was 
one to be determined for each individual case, 
shaping means to ends rather than taking broad 
generalisations. 

Mr. Henry Phipps, Jun., of Pittsburg, in reply 
to an invitation of the President, said that he would 
prefer not to join in the discussion. Mr. Lauder, 
who was engaged in the producing department at 
the Edgar-Thomson Works (of which establishment 
the speaker was managing director), was, however, 
present, and no doubt would speak on the subject. 
The fact was that he, the speaker, found his time 
so fully occupied with the more general business of 
the company that he could not follow up the details 
of practice in manufacture, and he really believed 
that either Mr. E. Windsor Richards or Sir Lowthian 
Bell knew more of what went on, in this respect, 
at the Edgar-Thomson Works than the speaker 
himself. 

Mr. Lauder said that he feared he could add but 
little information on the subject under discussion, 
as the blast furnaces were not in his department, 
and added to this, unfortunately he had not heard 
the paper read. There was, however, one point 
upon which he would like to make a remark. A 
great deal had been said about the mixture of ores, 
but in America they did not lay much stress on 
this. It was true that certain minerals would 
run faster than others ; but not to the extent ima- 
gined in England. The Spanish ore, so much used 
in England, was one of the easiest they had to 
do with, but the rich Lake Superior ores were 
the best. The soft hematite ore of Lake Superior 
ran up to about 60 per cent., and this was much 
easier to deal with than a hard but richer ore 
from another district which ran to 67 per cent. 
The lean ores often gave good results. One of the 
ores from Pennsylvania of 42 to 45 per cent. and 
20 to 30 per cent. of silica, had yielded 25 tons a 
day with about 3000 lb. of coke burnt per ton of 
iron made. The slag was from 14 to 1} tons to the 
ton of iron. In another large iron works he believed 
that 1 ton of slag to a ton of iron was considered 
the best proportion. In answer to the President, 
the speaker added that the pressure of blast used at 
the Edgar-Thomson works was 9 Ib. to 10 lb. per 
square inch, and they ran the temperature as high as 
they could. In further reply to another question, 
the speaker said that he attributed the good results 
with the leaner ores to the pressure of blast ; the 
more blast the more iron, and of course the more 
fuel burnt. The speaker, in his turn, wished to 
put a question to the meeting. Was the tempera- 
ture of the furnace opposite the tuyeres greater, 
the higher the pressure of blast employed? He 
instanced the case of a charcoal furnace where, with 
a low-pressure blast, and small fuel consumption, 
iron was produced with less carbon from the same 
ores. He would be glad to know the reason of this, 
for it was a point that he thought had never been 
fully discussed. Was it because of higher tempera- 
ture? Turning again to coke-burning furnaces, there 
was another question. Would increased pressure 
of blast cause increased temperature in the hearth 
of the furnace? Might not this account for a reduc- 
tion in fuel consumption? In any case, however, 
American practice showed that the faster the fur- 
an was driven the less fuel required for a given 
yield. 

Mr. Kirk, of Workington, said he had only had 
about six years’ experience in the subject more 
especially under consideration. It was his opinion 
that practice and theory should go hand in hand, 
but in ironmaking that did not always occur. The 
practical men neglected theory, and the scientific 





experts were apt to lose sight of the small practical 
details that had to be considered in real work. 
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zone where the temperature was not high enough 
to permit the resulting carbonic acid to attack 
solid carbon. At the time of the coutemplated 
change of the Clarence furnaces, it occurred to the 
author to try whether this defective mode of action 
might not be avoided by driving the furnaces more 
slowly ; for, so far as length of time afforded for 
reduction was concerned, it was obviously im- 
material whether a furnace for the same quantity of 
iron was doubled in its capacity or the same furnace 
was retained in its original dimensions, and so 
driven as to make half the quantity of iron. On 
making a trial with the object just named in view, 
it was ascertained, not only that no advantage was 
to be hoped for by making a less quantity of iron 
in one of the smaller furnaces, but the cause of 
the want of success was soon discovered. A very 
large waste of heat in the small furnaces arose 
from the high temperature of the escaping gases. 
This was remedied by raising the height of the 
structure so that the heated products of combustion 
were afforded more time to impart their heat to the 
cold materials charged at the top. This effect 
could not be imitated by slow driving in smaller 
furnaces, because the imparting of more heat to the 
materials meant raising the temperature of the 
latter, and, indeed, as a matter of observation, the 
slower they drove the hotter were the escaping 
gases. This being so the reaction between carbonic 
acid and carbon, already mentioned, became in- 
tensified. We might therefore infer, having regard 
to the cooling effect of a given quantity of coke, 
ore, and limestone on a given volume of heated 
gases, there was a proper speed for a furnace to be 
driven when smelting a particular quality of ore. 
If this speed were exceeded or reduced a loss 
ensued, either by the gases escaping at too high a 
temperature, or by the carbonic oxide carrying off 
carbon, or by these two causes combined.” The 
author was, however, not prepared to say in view 
of Mr. Stead’s remarks that this explanation was 
not capable of modification on account of the 
influence conduction of heat might have. Indeed, it 
was likely that a portion of the elevation of tempe- 
rature might be due to conduction; but the main fact 
remained as he put it ; that the temperature of the 
gases sensibly increased the slower they drove. 
With regard to what had been said about the pres- 
sure of blast, to which one of the gentlemen from 
Pittsburg had referred, in the speaker’s opinion 
there was no advantage, rather the reverse, in 
having a high pressure of blast. He had, in 
America, seen blast of 14 lb. pressure, and he need 
hardly say that that was attended with loss, for 
a given volume of air could not be compressed to 
that extent at the same cost that it could, say, to 
3 1b, Why was air used at pressure at all? Simply 
to overcome the obstruction offered to its passage 
by the materials. In America anthracite coal was 
used, and the description of’the fuel was such (and 
to this was added the nature of the ore) that high 
pressure was a necessity to overcome mechanical 
obstruction. If, on the other hand, there wasa 
furnace using ore admitting of speedy and econo- 
mical reduction by coke, then high-pressure blast 
might be used, but it would be for another reason. 
The structure was originally intended for 500, 800, 
or it might be a 1000 tons a week, but the ore might 
be found so reducible than even 2000 tons a 
week could be made, and to get the necessary air 
through the furnace harder blowing must be 
had recourse to. Mr. Lauder had put a question 
worthy of attention. Referring to charcoal fur- 
naces, he had asked whether there was an ad- 
vantage in having blast at high pressure, because 
charcoal furnaces worked more economically in con- 
sumption of carbon than did coke furnaces. He 
could not say what particular furnace Mr. Lauder 
had referred to, but generally there was an absolute 
loss of heat in using blast at higa pressure, and for 
well-known reasons. If air were compressed in a 
cylinder a quantity of heat was given off, and this 
might be enough to ignite bodies. On expansion 
the contrary effect was produced, and heat was 
absorbed.* It was well known that blast cylinders 
became hot, this was partly due to friction and 
partly to the cause named. When the air reached 
the furnace it abstracted a certain quantity of heat 
equal to that which it had given off whilst being 





* {It was shown in ENGINEERING more than seventeen 
years ago (vide vol. ix., p. 359) that the absorption of heat 
due to the expansion of the blast in an ordinary Cleve- 
land furnace equalled that due to the consumption of 
about a a hundredweight of coke per ton of iron made. 
— Ep. E. 





compressed in the cylinder. Of course this was 
modified by the fact of heat being imparted to the 
air in the hot-blast stoves. Mr. Watson Smith’s 
remarks had, of course, reference only to a furnace 
using raw coal. He (the speaker) had treated only 
of coke, and for this reason it did not matter whether 
coke or coal were fed into the furnace, it was never 
raw coal that did the work. Coal had first to -be 
coked in the furnace, and to mix up the results of a 
blast furnace and coke oven would make the expla- 
nation of the phenomenon of the blast furnace far 
more difficult. Sir Lowthian, for his own part, 
would be very glad if he could get champagne from 
his blast furnaces, or do anything to pay the loss 
on working, and perhaps have a little over for 
the unfortunate ironmaster. Turning to Mr. 
Whitwell’s remarks, Sir Lowthian observed that 
it was no doubt an unfortunate thing for a man 
to write a book which ‘could be quoted from, 
but at any rate those who quoted ought to be 
careful in the quotations. The speaker was willing 
to admit that in former times he had dissented 
from inferences drawn as to the effect of heating 
the blast. What he contended was that the 
fuel could not be reduced so as to alter the com- 
position of the gases beyond the point men- 
tioned in the paper. With one part of carbon as 
carbonic acid, there must be to restrain oxidising 
influences on the ore two parts of carbon as car- 
bonic oxide. To the same principle he still ad- 
hered, for it was not arrived at without much 
study and consideration. In the paper he had said 
that a certain amount of carbon would give a 
certain equivalent in heat units. If the blast were 
heated care must be taken never to reduce the 
carbonic oxide, otherwise an oxidising atmosphere 
was obtained quite unfit for reducing iron. His 
experience was that in the ordinary ba 500 or 600 
heat units in the blast was sufficient. e had often 
been pressed to name the quantity of heat required 
to produce a ton of iron. That differed with the 
ores and the quantity of slag to melt. However, 
with Cleveland iron he had arrived at the con- 
clusion that something under 20 cwt. might be 
reached. He would like to ask Mr. Whitwell 
whether he had brought the consumption of coke 
below that. Mr. Lauder had spoken of the good 
results obtained with lean ores. In the speaker’s 
opinion facility of reduction did not depend on 
richness of ore. An ore of 50 per cent. might be 
more easily reducible than one of 60 per cent., and 
the rate of reduction must govern the rate of driving, 
and therefore the production of iron. He would 
not say that even with 2000 tonsa week they had 
in America arrived at their limit. The question of 
burning charcoal had given him trouble for some 
time. Professor Tunner, of Leoben, had said 
that iron was made with about 14 cwt. to 15 cwt. 
of charcoal. The heat produced by burning a 
given amount of carbon as coke or charcoal 
was practically the same; and it was difficult 
to account for the enormous difference between 
the results of the Styrian and other charcoal- burning 
districts and the Cleveland practice. The explana- 
tion was, however, that the former furnaces were 
making nothing but white iron, and the quantity of 
slag was so small as to take up an insignificant 
amount of heat. On this subject he had read a 
paper at the Vienna meeting of the Institute. 
When he had subsequently visited the United 
States he found charcoal-burning and coke-burning 
furnaces working side by side ; and he found the two 
fuels had precisely the same value, if allowance 
were made for differences of detail, such as a larger 
percentage of ash, &c. Mr. Turner had spoken of 
experiments with a model blast furnace, partly made 
of glass. He, the speaker, had made just that ex- 
periment 25 years before. He got a good deal of 
information in this way, but the difficulty always 
remained that he could not control the form 
of the materials but had to take them as nature 
sent them. What was.wanted was a furnace of 
such a shape as to give the best results with the 
ordinary run of materials ; but he was of opinion 
that too much was made of the shape of the fur- 
nace. He thought that when the blast was put 
into the furnace it’ formed its own shape in spite of 
all efforts to alter it. . He had a dozen furnaces in 
his works of all shapes, and he found they got 
pretty much the same result from one as from 
another. The blast furnace had a wonderful re- 
cuperative power, and it was always a wonder to him 
that it should last so long. He lately blew out a 
furnace that had been in blast thirteen years, and 
he believed would have lasted thirteen years again 





had they had work for it todo. This was astonish- 
ing, for if they took a piece of the lining of sucha 
furnace and dipped it in molten slag it would melt 
almost like a piece of sugar in water. The reason 
was to be found in the protection afforded by de- 
posited carbon. It formed a kind of concrete com- 
posed of the slag itself, and the extremely finely 
divided carbon, and this concrete constituted a 
protective coating formed during the work of the 
furnace itself. 

A vote of thanks for the paper was proposed by 
the chairman, and passed with acclamation. We 
have given so much space to the discussion on 
this paper that we must refer our account of the 
two remaining papers until next week. 








COMPOUND GOODS LOCOMOTIVE. 

Asout three months ago (vide our number for 
June 17th last) we bsakibieked a two-page engraving of 
the compound passenger locomotive constructed from 
the designs of Mr. T. W. Worsdell for the North- 
Eastern Railway, and now being shown at the New- 
castle Exhibition, and this week we give a two-page 
plate of another of Mr. Worsdell’s compounds con- 
structed for working goods traffic on the above-named 
line. As will be seen from our two-page engraving 
and the other views on page 323, the engine is of the 
six-coupled type, with wheels 5 ft. 1} in. in diameter 
(with new tyres) and inside cylinders respectively 
18 in. and 26 in. in diameter, the stroke being in both 
cases 24in. The engine, which is fitted with Joy’s 
valve gear, is of plain substantial design with large 
bearing surfaces throughout the working gear, and its 
constructive details are so clearly shown by our illus- 
trations that it will be unnecessary to enter into any 
lengthy verbal description. We may, however, point 
out that the crank-axle has the crank webs of disc 
form, so that they can be entirely finished in the lathe 
—a point in Mr. Worsdell’s practice to which we called 
attention when describing his passenger engine—while 
the firebox roof stays and the wheels are steel castings. 

As we explained when describing the passenger 
locomotive above referred to, the special feature in 
Mr. Worsdell’s system of compounding is the adoption 
of a simple arrangement of valve by the aid of which 
the engine can be worked non-compound for facility 
of starting, changing automatically to compound as 
soon as the start is made. This arrangement was illus- 
trated in detail on page 564 of our last volume, when 
a full description was also given of it. 

Of the performance of Mr. Worsdell’s compounds on 
the North-Eastern Railway we hope before long to be 
able to speak more fully than is at present possible, 
but in the mean time we may say that the results so 
far obtained have been of a most satisfactory kind, 
the goods engine now illustrated, for instance, having, 
we are informed, taken 15 per cent. heavier load with 
18 per cent. less fuel, than the best non-compound 
in thesame service. The series of indicator diagrams 
taken at speeds of from 5 to 33 miles per hour, which 
we reproduce on page 323, show that the valve gear is 
so arranged as to give a very equable distribution of 
pewer between the two cylinders throughout a very 
considerable range of cut-off. 

We append a list of the chief dimensions of the 
engine under notice : 


Principal Dimensions of Compound Goods Engine. 
Cylinder, High-Pressure : ft. in, 
Diameter of cylinder 1 6 
Stroke of piston 20 
Length of ports... 
Width of steam ports 
x exhaust port... aa is 
Distance, centre line of cylinder to valve 
ace... a se len ~ ins 
Lap of slide valve ... a 
Maximum travel of valve... 
Lead of slide valve = nt ben 
Distance apart of cylinders, centre to 
centre Wes 
Distance apart of 
to centre ... 
Cylinder, Low-Pressure : 
Diameter of cylinder 
Stroke of piston 
Length of ports... 
Width of steam port 
Bie exhaust port ... se 
Centre line of cylinder to valve face 
Lap of slide valve ... =, 
Maximum travel of valve 
Lead of slide valve... a 
Inside clearance of valve ... 
Motion, Joy’s System : 
Diameter of piston-rods ... 
Length of slide block Lh Oe ee 
Lengthof connecting-rod between centres 
Wheels (Cast Steel) : 
Diameter on tread... ce kg fis 
Throw of crank-pins for coupling-rods... 
Diameter of soon -hes for coupling-rods 
(driving wheels) ... ~_ os im 
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Diameter of crank-pins for coupling-rods 

(leading and trailing) = a 
Length of crank-pins for coupling-rods 
Thickness of tyres on tread (steel) 
Width ” ” ” 


Crank-Axle (Steel) : 


cooos 
~ 
be 
of 


Diameter at wheel seat 84 
pa », bearings 7 
ae », centre 6? 


Distance between centres 
Length of wheel seat 
bearing ... 


of bearings is 


woecocowoosd 
x 
ie 


Diameter of crank bearings 7t 
Length “ 9 see 45 
Distance between centres of cranks 0 


Leading and Trailing Axles (Steel) : 
Diameter at wheel seat ... Pas 
i bearings 
ae centre 
Length of wheel seat 
és bearing ... sss ie as 
Distance between centres of bearings 
Frames (Steel) : 
From centre of leading wheels to front 
buffer beam Zs as a aa 
From centre of leading wheels to centre 
of driving wheels os Ap ea 
From centre of driving to centre of trail- 
ing wheels is “aa a vas 
From centre of trailing wheels to back 
end of frame za ie = 
Distance apart of frames... 
Thickness of frame 
Boiler (Steel) : 
Height of centre from rails 
Length of barrel we 
Diameter of barrel outside 
Thickness of plates ae te 
ae », smokebox tubeplate 
Pitch of rivets as ses ss 
Diameter of rivets ... 
Firebox Shell (Steel) : 
Length outside... a 
Breadth outside at bottom i 
Depth below centre line of boiler 
Thickness of throat plate Ae 
is »y Sides and top plate... 
‘ yy back plate ee 
Pitch of copper stays ‘ ake 
Diameter of copper stays... ES 
Roof stays, cast steel girder section. 
Inside Firebox (Copper) : 


i 
orwe @O2 MO Co wooooceo 

NAS 

Dds 


cooocoron 
Oo 
=) 


ooooorens 
o 
oe 


Length at bottom inside... 5 38 

Breadth ,, ‘s <a 3 3 

Top of box to inside of shell 1 3 

Depth of box inside : 5 9 
Tubes (Brass) : 


Number of tubes ... 203 


Length between tubeplates 10 114 
Diameter outside ... a ve as 0 1} 
Thickness, No. 11 and No. 13 B. W.G. 

Height of chimney from rail... <a, 

Heating Surface : sq. ft. 

f tubes 1026.12 
», firebox 110.0 
Total ... 1136.12 
Grate area .. & 17.23 
Working pressure ... 160 Ib. 

Weight of Engine Empty : tns. cwt. qr. 
eading wheels __... 11 2 
riving ” 15 0 0 

Trailing ,, 13 6 #O 
Total 39 6 2 

ht of Engine Full: tns. cwt. qr. 
eading wheels... oe “ mam $2 
Driving i vas is Pe 15 10 O 
Trailing re a ae 122 3 0 
Total 41 16 2 


‘We may state in conclusion that the tender of Mr. 
Worsdell’s compound goods engine is identical with 
that of his passenger locomotive already described. 








MARINONI PRINTING PRESS. 
WE illustrate on page 322 a new stop-cylinder 
Marinoni printing machine, constructed especially for 
the English market by Mr. A. Sauvée, of 22, Parlia- 
ment-street, S.W. It is of the class known as single- 
cylinder machines, and is designed for the finest 
quality of book, wood-cut, and colour work. It pro- 
duces work of the highest delicacy and brilliancy of 
impression, and it keeps a better register than any 
other machine. The cylinder is mounted on to a 
steel shaft, and is provided with an improved stop 
mechanism, which is easily controlled by the layer-on, 
and the cylinder can be stopped regardless of the 
position of the bed. This allows the inking rollers to 
pass over the forme two or three times, as may be 
desired. 
. Special attention has been given to obtain perfection 
in the distribution of the ink. The forme rollers are 
fitted with steel journals ; they are not driven by gear- 
ing or friction rolls, but by the contact of the distri- 








buting rollers above them, the surfaces of which always 
travel at the same speed as the type. Besides the 
inking table, the machine is also fitted with an 
oscillating intermediate inking cylinder, perfectly 
turned and polished. The distributing rollers can be 
set either straight or at any angle required. The roller 
bearings can be adjusted to a nicety, being fitted with 
set screws to allow of lowering, raising, or shifting 
sideways. 

The machine is solidly constructed throughout, and 
the cams and working parts are all in steel, and 
hardened. The bed is driven by a crank, and is free 
from any jar in stopping or starting. The bed bearers 
are in steel, and also the runners or rollers. The 
cylinder is driven by the bed. For this purpose wheels 
are fitted at the end of the cylinder, gearing directly 
with the rack on the table, thus insuring perfect 
accuracy in register. The sheets are fed to the grippers 
of the printing cylinder, which remains stationary 
whilst the grippers are taking the sheets. After print- 
ing they are conveyed to a flyer, which deposits them 
on the delivery table. 








MISCELLANEA. 
Tuk tenth congress of the Sanitary Institute of Great 
Britain was commenced at Bolton on Tuesday. 


The railroad extensions to Constantinople and Salonica 
will, it is expected, be shortly completed, as the differ- 
ences between the Porte and the railway syndicate have, 
at length, been adjusted. 


The Bolton strike still continues, as the men will not 
agree to accept arbitration ; their employers have therefore 
decided to fill their works with men from other districts, 
but will refrain from asking the Iron Trades Associaton 
to order a general lockout. 


The Government of New South Wales has for some 
time past, been using the telephone as a means of com- 
munication with outlying districts, where the amount of 
business transacted is insufficient to justify the establish- 
ment of a skilled telegraph clerk. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ending September 11, 
amounted, on 15,457 miles, to 1,314,355/., and for the 
corresponding period of 1886, on 15,336} miles, to 
1,305,694/., an increase of 120? miles, or 0.7 per cent., and 
an increase of 8661/., or 0.6 per cent. 


A disastrous explosion of a main steam pipe, resulting 
in the death of nine persons, occurred on Monday after- 
noon, on board the Royal Mail Company's steamship 
Elbe, whilst that vessel was making her trial trip in 
Stokes Bay; her engines having recently been converted 
to the triple-expansion type. 

The central electric lighting station at Hamburg sup- 
plies about 4000 16-candle lamps in the various offices of 
that town, and about fifty arc lamps in addition for light- 
ing the bridges, quays, and custom-house. The power 
required is obtained from three steam engines of from 140 
to 220 horse-power each, 


The Moniteur des Intéréts Matériels gives some interest- 
ing particulars of the wages paid in Germany. From 
these it appears that the annual wages of workmen em- 
ployed in the textile industries of Silesia do not exceed 
201., whilst in Saxony the wages paid to mechanics are 
only 262. per annum. In the north of Germany and West- 
phalia the wages are slightly higher, being about 28/, per 
annum. 


Detailed estimates for a bridge over the Channel have 
recently been laid before the French Minister for Public 
Works by Vice-Admiral Cloue, of the French Navy, in 
the hope of obtaining a Government subvention for the 
project. It is expected by the sanguine promoters that 
this scheme will meet with less opposition from English 
military men than the tunnel project, as the former would 
always be accessible from the sea. The cost of the bridge 
is estimated at 44,000,000/., on which a net profit of 
4,000,0007. per annum is expected. 


We have received the prospectus of the United Society 
of London Firemen, an association formed with the 
object of supplying competent firemen to public buildings, 
theatres, warehouses, &c. To secure the selection of capable 
men, it is arule of the association, that all candidates 
for admission to the Society must have served at least 
twelve months with the Metropolitan Fire Brigade, and 
possess a certificate as to good character and efficiency 
from the chief officer of that body. The offices of the 
association are at The Piazza, Covent Garden, W.C. 


From experiments made in Portsmouth Dockyard on 
the variation in the resistance of metals with an increase 
in temperature, it appears that the strength of iron in- 
creases uniformly up to 500 deg. Fahr., but the ductility 
diminishes up to about 300 deg. Fahr., after which it 
increases again till a somewhat higher temperature is 
reached, and thence remains nearly constant up to a 
temperature of 500 deg. Fahr. Steel tested in a similar 
way showed no deterioration in strength up to the highest 
temperature named, but at this point its ductility was 
diminished one-half. 


The officers of the Excellent have just completed a 
series of experiments on the new Elswick 30-pounder 
quick-firing gun with, it is said, very satisfactory results, 
ten aiming rounds having been fired in fifty seconds. The 
gun, which weighs 34 cwt., fires a charge of 9 Jb. of 
powder, the muzzle velocity being 1900 ft. per second. 
giving a penetration of nearly 7 in. of iron, The mount- 





ing 1s pecuhar, trunnions being dispensed with, and the 
piece supported on rings. Hydraulic gear is fitted to the 
carriage, which returns the gun to the firing position after 
discharge. A 60-pounder gun on very similar lines will 
shortly be tried. 


From some experiments on the strength of iron and 
steel, conducted by Mr. J. Platt, and Mr. R. Hayward, and 
communicated by them to the Institution of Civil Engi- 
neers, it would appear that the ratio of the shearing to 
the tensile strength of materials is not nearly so constant 
a quantity as is generally assumed. For wrought iron 
this ratio may be taken as 85 per cent., for mild steel 
81 per cent., and for hard steel it ranges from 64 to 70 per 
cent., whilst for cast iron it has the extremely low value of 
40 per cent. Another important point brought out in these 
experiments was that the torsional modulus of elasticity 
is about 46 per cent. of the modulus in tension, a ratio 
which is nearly constant for all classes of material sub- 
stances. 


The Carron Company, Carron, Stirlingshire, have just 
delivered to the order of Messrs. Grant, Kitchie, and Co., 
engineers, Kilmarnock, a casting forming the top frame 
of what we understand will be the heaviest set of slab 
shears at present at work in this country. The casting 
weighs some 27 tons, is held down to the sole-plate with 
four 10 in. in diameter Siemens steel bolts, and has to with- 
stand a strain of 1500 tons. The machine will be capable 
of shearing a slab of steel 30 in. wide by 10 in. thick, and 
the power will be supplied by a pair of horizontal engines, 
26 in. cylinders, and 24 in. stroke, working with a boiler 
pressure of 100 lb. per square inch. One peculiarity of 
this machine is that the ram cuts from below in place of 
from above as is the case in the usual type. 


A primary battery in which carbon is consumed in place 
of zinc, has been invented by a Mr. W. E. Case, of Auburn, 
N.Y. In this arrangement the positive element consists 
of powdered carbon tightly packed in a porous cell around 
a rod of hard gas coke, which is, however, intended to act 
simply as a collector or conductor. An outer cell of dark- 
coloured glass contains both the negative electrode, for 
which a strip of platinum is used, and the exciting fluid, 
the basis of which is sulphuric acid. Thislatter substance 
has, however, by itself no action on either electrode, but 
on gradually adding potassium chlorate, ClO, is formed, 
an agent of great oxidising powers, which gradually re- 
duces the carbon with evolution of CO, The electro- 
motive force of the cell is said to be 1.25 volts, but the 
present arrangement is very subject to polarisation. 


At the meeting of the American Association for the 
Advancement of Science, Professor Blake, of the Rose 
Polytechnic Institute, described a method of establishing 
telephonic communication between ships at sea, which he 
had recently devised. His system consists in providing 
each ship with an apparatus for producing sound under 
water, and also with a suitable receiver. The sound pro- 
ducer may be of almost any description, but the receiver 
consists of a short pipe passing through the keel of the 
vessel, open at the lower end for the admission of water, 
and closed at the upper extremity. Inside the pipe is 
placed a microphone receiver, the wires from which are 
connected to a telephone, situated in any convenient 
part of the ship. 





Tue YORKSHIRE COLLEGE.—We have received the pro- 
spectus of the department of Civil and Mechanical Engi- 
neers at the Yorkshire College, Leeds. The work in this 
department, the head of which is Professor Archibald Barr, 
is under the direction of a committee of the leading engi- 
neers of Leeds, an arrangement which guarantees that it 
shall be of a thoroughly useful and practical character. 
The complete course in these subjects, which is not in- 
tended in any way to supersede the usual apprenticeship 
or pupilage, extends over three years, and is designed to 
suit the requirements of students intending to be civil, 
mechanical, or electrical engineers. With this object in 
view, the College is provided with a workshop, furnished 
with an extensive variety of modern machine tools, and 
with a mechanical Jaboratory very completely fitted with 
the appliances required in the experimental study of the 
properties of materials. Amongst these a 100 testing 
machine of the Wicksteed type is particularly worthy of 
notice, as it is capable of dealing with specimens up to 
10 ft. in length, most a unusual property in a vertical ma- 
chine. It will therefore be possible with this machine to 
test columns, struts, and similar objects of sizes approach- 
ing those which occur in actual practice, whilst the vertical 
arrangement eliminates any error that may arise from 
the cagging of the specimen due to its weight, a 
source of error that must to a certain extent affect the 
accuracy of the results obtained in testing such pieces in 
horizontal machines. The steam engine, which drives 
the workshop machinery, has been specially designed for 
experimental purpose, being provided with a complete set 
of measuring tanks and other apparatus required in test- 
ing the efficiency of this type of motor. The boiler, which 
supplies the steam to this engine, is designed for a work- 
ing pressure of 200 lb. per square inch, permitting the 
carrying out of tests under exceptionally high pressures. In 
addition to the actual work carried out in the College, Pro- 
fessor Barr will, by the kind permission of the proprietors, 
be enabled to visit with his classes many of the most 
important and interesting workshops in the neighbour- 
hood of Leeds; the students will thus have an oppor- 
tunity to study engineering operations at their very centre. 
Another great advantage, which the students of this in- 
stitution will possess, consists in the fact that several of 
the most eminent engineering firms of Leeds have con- 
sented to take into special consideration the admission 
into their works, a3 apprentices, of students who shall 





have distinguished themselves during the College course. 
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PRAGUE with its suburbs, is supplied with water by 
about a dozen water works, driven partly by steam | 
power, and partly by water wheels drawing their 
supply from the river. In the centre of the town 
proper—the ‘‘old town” or ‘‘city”’—the first water | 
works with hydraulic power were erected at the end | 
of the fifteenth century. These water works stood on | 
the same spot as those we are describing in the pre- 
sent article, and which are illustrated on the present and 
opposite pages, and on the two-page plate in our issue of 
September 9th. In the same and the following century 
three other similar works were built on both sides of 
the river, to supply the remaining quarters of the 
town. After this scarcely any change occurred, until 
in the present century auxiliary steam engines were 
erected to aid the water-driven pumping stations in 
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times of floods and of excessive drought. In the mean | being too costly. It was resolved to reconstruct the old | Originally all the water works drew their water directly 
time a number of large suburbs had grown up, which, | water works and to erect only an auxiliary pumping | from the river, which is highly polluted, as all the 
being independent communities, erected water works | station at a suitable place without the precincts of the | sewers discharge their contents into its channel, and 
for themselves, these water works being all driven by | town. This plan was carried out and is now nearly |as the flow of the water is, moreover, impeded by 


steam power. | fin 
About ten years ago the municipality of the inner | wi 


tion of large central water works with steam power and 


* In this question also Mr. Haw 


ished. 


Besides this supply of river water the town | numerous weirs. 


To improve this state of things 


ll be furnished with water for drinking and cooking | large wells were sunk in the bottom of the river, and 
town resolved to improve their water supply. The erec- | purposes, but a suitable source has not yet been found.* | were so designed that the water could enter them only 


filter beds out of the town was proposed, but rejected as | expert. 


iksley has acted as an | through a thick layer of gravel which forms the river 


‘bed. Some of these wells are also provided with lateral 
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PUMPING MACHINERY FOR THE WATER WORKS OF PRAGUE. 
CONSTRUCTED BY THE BOHEMIAN AND MORAVIAN ENGINEERING COMPANY, VYSOCAN, NEAR PRAGUE. 
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horizontal iron tubes with slotted walls to increase the 
filtering surface. This ‘‘ natural filtration” is, of 
course, not very efficient. From a sanitary point of 
view it is scarcely worth anything, and even the fine 
suspended clay, which gives to the water a brown 
colour in times of floods, is not entirely removed by 
these filters. 

The pumps of the old water works originally raised 
the water to reservoirs placed on ‘‘ water towers,” 
which having been built in the fifteenth and sixteenth 
century, are still in existence. There are four of 
these towers, but even before the last reconstruction 
of the water works, the reservoirs in the towers had 
been replaced by a covered masonry reservoir built at 
an elevated point of the town. In connection with 
the present reconstruction all water mains in the town 
have been relaid and a second large reservoir has been 
erected besides the first, into which now all pumping 
stations raise their water. The water level in these 
reservoirs is situated 187 ft. above the level of the 
river. 

Those parts of the inner town, which are situated 
above the level of the reservoirs, will be supplied by 
two pumping stations drawing their supply from the 
reservoirs. One of these pumping stations was erected 
two years ago; the other will be built within the 
next year. 

We shall now proceed to the description of the re- 
constructed City Water Works. These water works 
are driven by two equal waterwheels, one of them 
being shown in our sees (see issue of September 
19). The wheels are entirely of iron, only the floats 
being of wooden boards. The chief dimensions are the 
following : ; 


Diameter of the wheel overall ... 24 ft. 7} in. 
breadth of floats... ” i 8 ,, 6% ,, 
Number ,, 1 aie “i 45 
Mean quantity of driving water 

per second ... w eis ... 140 cubic feet 
Mean height of fall ... bal de 2 ft. 74 in. 
Mean number of revolutions per 

minute ae ” ‘nd iv 3 


The fall and quantity of water is, however, very 
variable, and so is also the speed of the wheels. Be- 
sides these two wheels there are, at present, three other 
wheels of the same construction working at the other 
water works, and they give every satisfaction. Their 
construction is due to Mr. A. Salaba, professor at the 
Bohemian Technical High School at Prague, who de- 
signed the first of these wheels about eight years ago. 

The shaft of each of the waterwheels at the City 
Water Works, carries a large toothed wheel 13 ft, 
7 in. in diameter, with 140 teeth, which gears into a 
pinion of 5 ft. 32 in., with 54 teeth. The shaft of this 
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pinion carries on each end the crank of a double- 
acting horizontal pump, as shown in the engravings 
on the preceding pages. 


The dimensions of the pumps are these : 
Diameter of piston ... ie % = 
Stroke... be sa job a ‘ie 
Number of revolutions per minute, about 
Mean piston speed per second ie 
Each pair of pumps (belonging to one waterwheel) 
delivers in twenty-four hours about 482,000 gallons. * 
The axis of the pumps is about 23 ft. above the 
lowest level of the water in the wells; the diameter 
of the delivery main is 153 in., its length 8200 ft, or 
about 14 miles. From a series of trials it appears that 
about 57 per cent. of the water power is actually 
utilised on the pistons of the pumps. The rest, or 43 
per cent,, represents the hydraulic losses in the water 
wheels and all frictional resistances in the moving parts 
of the wheels and pumps. 
As to the construction of the details there is nothing 
to add, as all may be learned from our engravings. 
The wheels and pumps of these and the other water- 
works of Prague have been built by the Bohemian and 
Moravian Engineering Company, at Vysocan, near 
Prague, from the designs of Mr. Pravda, late chief 
constructor of these works, now professor at the 
tohemian Technical High School, the system of the 
wheels being, as has been already mentioned, due to 
Mr, Salaba. 








THE YELLOWSTONE PARK. 

On page 330 we publish the first of a series of 
illustrations of probably the most wonderful geological 
formation in the world, comprised within the limits of 
the great National Park of the United States in the 
Yellowstone district, We shall publish further views 
in subsequent numbers, with notes of an excursion 
made through the park by our New York Correspon- 
dent, 








H.M.S. ‘*‘ TRAFALGAR.” 

Tue Trafalgar was launched at Portsmouth on Tues- 
day, and is the last great armour-clad which it is proposed 
to build. She is the largest and the most formidable 
battle-ship which has ever been constructed in_ this 
country, and is larger than either the Admiral Baudin or 
the Formidable, of France, though inferior in displace- 
ment to some of the armour-clads of Italy. In short, she 
may be said to represent the most perfect protection by 
means of armour against the power of a gun at a time 
when it is seriously contemplated to abandon armour. 
Designed in 1885 4 Messrs. Barnes and Morgan ata 
period when the crusade that was waged against the 
alleged defective protection and stability of the ‘‘ Ad- 
mirals” had reached its height, she embodies the ideas of 
those who clamoured for complete defence against the 
penetration of shell fire. She cannot, however, be re- 
pa as a completely belted ship, seeing that 115 ft. of 

er sides are armourless, or about 65 ft. less than the un- 
armoured portions of the ‘‘ Admirals.” She differs from 
the ‘* Admirals” in carrying her main armament in mov- 
able turrets instead of in fixed towers with open tops ; and 
from the Edinburgh and Colossus in having her turrets 
built upon the middle line of the ship at the end of a long 
citadel. She also differs from both classes in having the 
vertical armour of the citadel continued along the sides in 
the shape of a belt. 

The following Table illustrates in a compact form the 
nature of the differences between the Trafalgar and her 
prototype the Dreadnought : 





| “Trafalgar.” ‘‘ Dreadnought.” 








820 ft. 
63 ft, 10 in. 
26 ” 9 ” 
10,890 tons 
14 in. (iron) 


14 in, (iron) 
12 ft. 


Length 
Breadth 
Mean draught i 
Displacement oe ve . 12,000 tons 
Thickness of armour at water- {| 14in. and 20in. ) 

line ss ob mie (steel faced) 5 
Thickness of armour on turrets _—_18 in. (ditto) 
Height of armour above water.. 11 ft. 
Engine power 10,500 
Speed ; is 16} knots 14 knots 
Bunker capacity .. ° 900 tons 1200 tons 
Principal armament .. 4 67-ton B. L. R. 4 38-ton M. L, R. 
Weight of projectile ; 1250 Ib. 800 Ib, 

a charge.. ia 630 ,, 

Cost of hull and machinery 800, 0002. 


8200 


160 ,, 
558,000. 


It will thus be seen that in order to enable the Trafalgar 
to carry the same number of guns as the Dreadnought, 
but 29 tons heavier, and provide for other improvements, 
it has been necessary to add 25 ft. to her length, 9 ft. 2 in. 
to her beam, and 1110 tons to her displacement. 

In laying the Admiralty shipbuilding programme be- 
fore Parliament, Mr. Hibbert stated that the cost of the 
Trafalgar would not be less than 919,134/., which closely 
approached a million of money. The work of construc- 
tion has, however, been very economically carried out in 
the yard. From a statement presented to the Lords of 
the Admiralty, it appears that 5171 tons were worked into 
the hull in eighty-six weeks, at a cost of 14.47. per ton; 
whereas in the case of the Camperdown the same weight 
absorbed 146 weeks and cost 22.4/, a ton, and in that of 


“ The total — of river water delivered by all the 
) 


the auxiliary 


he population 


water works of the inner town (includin 
pum ing station) is 4,620,000 gallons, 
supplied is about 192,000, 





the Colossus the time consumed was 1834 weeks and the 
cost 33.5/. a ton. The revised charges are 686,000/. for 
bull, fittings, and equipment, 94,000/. for propelling ma- 
chinery, 46,2787. for gun mountings, 31001. for torpedo 
gear, and 56,340. for guns chargeable to Army votes, 
making a grand total of 884,318/. for ship and armament 
complete. 

The hull is built up on the customary longitudinal 
principle, the double bottom, which is 3 ft. 4 in. in height, 
being divided into cellular sections and water-tight com- 
partments. The structure is divided into twenty-seven 
separate portions by as many entire bulkheads, while 
these are subdivided almost indefinitely by the decks 
which cross them. The water line is protected by an 
armour belt which extends 230ft. along the sides amid- 
ships, leaving about 57 ft. of the ends of the hull devoid 
of vertical protection. Should the unprotected forward 
end be entirely filled with water the additional — 
would only amount to 34in., as compared with the 
15in. of the Admirals under similar circumstances. 
The side armour varies in thickness on the belt from 20 in. 
to 14in., tapering at the lower edge from 8 in. to 6 in. 
At the ends it encounters and combines with athwart 
bulkheads formed of 16-in. armour forward and 14-in. aft, 
thus forming with them a lower citadel, the top of which 
is decked with 3-in. steel plates as far as the upper or main 
citadel. Theends of the vessel are protected beneath the 
water line by a steel deck, 3 in. in thickness, extending 
from the 16-in. bulkhead before mentioned to the ram at 
one extremity, and from the 14-in. bulkhead to the stern- 
post at the other. Thus the vitals of the ship, including 
the steering gear and the machinery which actuates it, 
are completely protected by armour-plates from end to 
end, The plates which form the walls of the lower citadel 
are continued upwards to form the sides of the main 
citadel, which is 193 ft. in length, the thickness of the 
armour being reduced to 18 in. and 16in. The ends are 
blocked by parabolic bulkheads constructed of armour 
18 in. thick as a protection against raking. The plates of 
both the sides and the bulkheads are backed with from 
4in. to 10in. of teak, and behind this is a strong 
inner steel skin 2} in. thick at the sides and 1# in. 
thick at the ends, so that it is estimated that the 
maximum protection of the citadel represents practically 
an armoured defence of about 22 in. against the gun. 
The armour plates on the sides taper or are bevelled off 
beneath the water to an edge of only 8 in., the backing 
being dressed on the surface so as to fit the plates. The 
two turrets, which are built of armour 18 in, thick, are 
placed at each end of the upper citadel, 120 ft. apart, and 
just within the parabolic bulkheads. Each will mount a 
couple of 67-ton breechloaders which are being manufac- 
tured at Woolwich. The gun has an extreme length of 
36 ft. 1 in., while its extreme diameter at the breech is 
57 in., tapering to 23.4 in. at the muzzle. The penetration 
is 28 in. at a range of 1000 yards. The fore turret will 
have a range of 45 deg. abaft the beam, and the after 
turret a similar range before the beam, thus giving to each 
gun a training arc of 270 deg., which is equal to that of 
any ship of the Admiral class. The muzzles of the gun 
are at a height of 15 ft. above the water. 

So much for the principal armament. An auxiliary 
armament of eight 5-in, breechloading rifled broadside 
guns is contained in an octagonal box battery, 110 ft. 
long, built upon the 3 in. steel deck forming the top of the 
citadel. The sides are of light plating, and consequently 
easily penetrated by all machine and quick-firing guns, the 
only protection afforded the guns and gunners being 
screens at the ends formed of 5 in. armour as a precaution 
against enfilading. Above and covering the battery is the 
spar deck for the stowage of boats, &c., which also carries 
a battery of eight 6-pounder and eleven 3-pounder Hotch- 
kiss quick-firing guns, besides a complement of machine 
guns. The torpedo equipment will be unusually large, as 
no fewer than eight stations have been appropriated for 
discharging Whiteheads. There will be a tube in the 
bows, one astern, and two fitted diagonally on the broad- 
side, while four others will be arranged to discharge below 
the water-line. 

he magazine and shell rooms are disposed at the 
middle line of the ship between the fore and aft bulk- 
heads on each side of the boiler and engine-rooms, where 
they are far less exposed to the risk of hostile fire than if 
placed near the sides or towards the extremities. 

Hydraulic power will be used for working the heavy 
guns ; and for steering the vessel and working the boat 
and ash-hoisting machinery. This will dispense with the 
necessity of separate engines for the several purposes. 
To supply water under pressure to all the hydraulic ma- 
chines, two compound steam pumping engines will be 
used, each capable of working up to 550 horse-power, and 
delivering the water at a pressure of 1000 lb. per square 
inch. 

The Trafalgar’s propelling machinery consists of vertical 
triple-expansion engines of 12,000 indicated horse-power 
by Messrs. Humphrys, Tennant, and Co. Each set of 
engines has cylinders of 43 in., 62 in., and 96 in., witha 
stroke of 4 ft. 3in. The whole of the condensing appa- 
ratus is made of gun-metal, while the crankshafts and pro- 

ller shafting are constructed of hollow forged steel. 
vocal will be supplied by six very large boilers of the 
usual Admiralty pattern, formed entirely of steel, and 
disposed in two separate stokeholds, divided by longi- 
tudinal and athwartship bulkheads. The coal allowance 
is 900 tons, but this amount can be augmented to 1200 tons 
if desired. The ordinary bunker capacity is considered 
sufficient to provide for steaming 5500 knots at 10 knots or 
about 1050 knots at the designed speed of 164 knots. We 
are indebted for some of the above particulars to the Times. 








MEDITERRANEAN RAILwAy.—The council of administra- 
tion proposes to expend 360,000/. in the current financial 
year for additional rails and plant, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The price of Scotch pig iron 
remained tolerably steady last Thursday, there being very 
little fluctuation, either forenoon or afternoon, only 1d. 
per ton between the highest and the lowest rates at which 
business was done. No business was done in Cleveland 
iron at either meeting of the ‘‘iron ring.” The settlement 
prices at the close in the afternoon were : Scotch warrants, 
42s.; Cleveland, 33s. 74d. ; hematite iron, 43s. 6d. per 
ton. The market was again quiet on the following day, 
and the prices of warrants were lower. Some surprise was 
excited on ’Change by a report that another well-known 
firm of iron merchants in New York had failed, but the 
market was not materially affected by the report. Busi- 
ness was done in Scotch warrants in the forenoon down to 
41s. 104d. cash, and in the afternoon down to 41s. 9d. cash. 
Cleveland realised 33s. 7d. per ton cash in the afternoon, and 
43s. 6d. was paid for hematite warrants, and the settle 
ment prices were, respectively, 41s. 9d., 33s, 6d., and 43s. 44d, 
Monday’s market opened with an inclination to improve, 
but the prices speedily gave way and went below those of 
Friday. Down to 41s. 7d. cash was accepted for Scotch 
iron both forenoon and afternoon, but an improvement to 
41s. 10}d. per ton cash took place. Cleveland iron met 
with no buyers, and in the afternoon business was done in 
hematite warrants at from 43s. to 43s. 3d. per ton cash. 
The closing settlement prices were: Scotch, 41s. 10}d, 

er ton; Cleveland, 33s. 6d. ; hematite iron, 43s. 14d. 

esterday’s warrant market was quiet, although prices 
were a little better in the forenoon than on Monday, 
The market opened at 41s. 10d. per ton cash for Scotch 
warrants, and 41s. 104d. was reached, and 41s. 9d. was 
accepted before the close of the forenoon market, but in 
the afternoon business was done down to 41s. 74d. No 
material change was reported in respect of the price of 
either Cleveland or hematite iron, and the closing settle- 
ment prices were: Scotch, 41s. 74d. ; Cleveland, 33s. 6d. ; 
and hematite iron, 41s. 14d. per ton. Scotch warrants 
were flat again this afternoon, business being done 
down to 41s. 6d, per ton cash, and even ld. per 
ton lower was accepted in the afternoon, but the 
close was slightly better. Cleveland warrants realised 
33s. 3d. cash in the forenoon, but in the afternoon 
buyers were offering 14d. per ton lower. Hematite de 
clined in the afternoon to from 42s. 6d. to 42s. 9d. cash 
buyers, with sellers at 14 per ton higher. Much of the 
depression now existing in the Glasgow pig-iron market 
is said to be due to certain unfavourable reports coming 
to hand from the United States, to flatness on the Stock 
Exchange, and to tightness of money. The speculative 
selling has been on an enormous scale during the last few 
weeks, and it is affirmed that the bear now out must be 
of unusually large proportions. There seems to be a lull 
in the buying on the part of the States at the present 
time. Very little business has been done during the 
week in Cleveland or in hematite iron. Various brands 
of makers’ iron have been in good demand, and the quota- 
tions of last week are in most cases maintained, but Gart- 
sherrie No. 1 has declined in price this week 1s. per ton. 
The number of blast furnaces in actual operation is reduced 
to 83, one having been damped out at Coltness Tron 
Works. At this time last year there were 78 furnaccs 
blowing. Last week’s shipments of pig iron from all 
Scotch ports amounted to 7136 tons, as compared with 
10,184 tons in the preceding week, and 9396 tons in the 
corresponding week of last year. They included 1673 tons 
for the United States, 1010 tons for Canada, 315 tons for 
India, 235 tons for Australia, &c., 250 tons for Russia, 
125 tons for Holland, 600 tons for Belgium, smaller quan- 
tities for other countries, and 1170 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 918,306 tons, 
against 917,693 tons yesterday week, showing an increase 
for the week of 613 tons. 1t will thus be seen that a 
much smaller quantity of iron is going into store than was 
the case a few months ago. 


The Scotch Coal Trade.—Business in the Scotch coal 
trade has been quiet during the past week, the shipments 
still being under a fair average when the Fife ports are 
taken into account. At Burntisland the falling off is con- 
siderable, last week’s shipments amounting only to 
12,695 tons, as against 25,957 tons in the same week of last 
year. Collieries on the north side of the Forth are only kept 
at work by further stocking at the hill bings. The trade 
on the Clyde has been fairly good, as also at Ayr Harbour, 
but orders are held back til the last, with the view of 
taking the best out of the inactivity felt at most of the 
collieries. Prices, nevertheless, are steady for both main 
and ell coals, and rather firm for splint. The slight im- 
provement noticed in the steam coal trade has gradually 
worn off again, and this department has now drifted into 
almost as unsatisfactory a phase as ever the trade has 
experienced before. There has been no attempt made to 
reduce prices, as it would be hopeless of doing any good, 
and so quotations are allowed in the mean time to stand 
unaltered. The household trade is barely so good; mer- 
chants, being now satisfied with the stocks laid down, are 
buying less freely, and so a slight lull has taken the place 
of the late activity. Furnace qualities, triping, and dross 
still experience a ready sale; the public works, generally 
being well employed, continue free consumers, par a 
prices keep low and profit margin necessarily small to the 
coalmaster. 


The Mineral Oil Companies.—The mineral oil companies 
of Scotland, which have in recent years played such an 
important part in the industrial position of Linlithgow- 
shire, Midlothian, and one or two other counties, con 
tinue to be in a most unhealthy financial condition. 
Their affairs for a number of weeks have occupied an 
enormous amount of space in the daily papers, more 
especially those of this city; and the talk from day to 
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day regarding the position and prospects of the various 
concerns, is almost endless. It is urged on many hands 
that nearly all the companies are financially unsound, 
The current incomes of the various companies have 
been materially diminished during the past two or 
three months in consequence of the strike entered 
into by the shale miners, retort men, &c., against a reduc- 
tion of wages all round announced by the companies. 
That, however, seems now to be wearing itself out by the 
men here and there giving way and acceding to the em- 
ployers’ terms. 


The Proposed Seafield Dock, Kirkcaldy.—The scheme for 
the construction of a dock at Seafield, Kirkcaldy, for 
which Parliamentary powers were obtained some two or 
three years since, seems now likely to go on, as the pro- 
moters of that very important’ undertaking have success- 
fully arranged the financial part of the scheme. A con- 
siderable length of railway will be required in connection 
with the dock, and a direct railway from Kirkcaldy to 


Glasgow, vid Alloa, is even talked of. A large coal depot | ¢ 


is to be formed at the west end of the ‘‘ Lang Toun,” and 
it is expected that a line of rails will be laid along the whole 
length of the Sands-road, with an eastern terminus at the 
present harbour of Kirkcaldy. The carrying out of the 
scheme is looked forward to by business men with con- 


siderable interest, as it is thought that it will be largely | W 


helpful to the general trade of the district. 


Shipment of Stones for the Forth Bridge.—As some indi- 
cation of the magnitude of the undertaking which is to 
result in the spanning of the Forth by one of the greatest 
bridges in the world, it will be interesting to note that no 
less a quantity than 37,884 tons of stone have been shipped 
from Arbroath for use at the bridge. The stone has been 
got from the famous Carmyllie quarries, and has been 
carried in 380 shiploads—364 cargoes have been conveyed 
by steamer, and 16 by sailing vessels. The first cargo was 
shipped on February 10, 1884, when the Alpha s.s., of 
Arbroath, left the harbour with about 30 tons, and the 
transportation of the stone has proceeded almost un- 
interruptedly since, two cargoes — cor average week] 
shipment. The last cargo left last Friday by the Inc 
Murrin, one of the contractors’ boats, and a considerable 
number of working men who have been employed at the 
operation will now be thrown idle in consequence of the 
termination of the contract. 


Progress of the Forth Bridge Works.—Up till within the 
past few weeks, the season has proved to be the most 
favourable for pushing forward the outside departments 
at the Forth Bridge works’ since the undertaking was 
commenced. The top members on the cantilever erections 
on the north and south sides of the river were fixed some 
time ago, and on Inch Garvie the great structure is ready 
for the topmember. This indicates progress greater tHan 
was anticipated even by the most sanguine. 


Incorporation of Hammermen.—The members of the 
Hammermen’s Incorporation of the Trades House of this 
city have just elected as their deacon for the ensuing year 
Mr, Hugh Muir, of the well-known firm of Muir and 
Caldwell, engineers. This incorporation has long been 
most intimately identified with several of the leading in- 
dustries of the Glasgow district. 


Deepening and Widening the River Cart.—The opera- 
tions in connection with the scheme for deepening and 
widening the River Cart from Paisley to the Clyde are 
proceeding rapidly, and the dredging stage has now been 
reached. The dredger employed has been supplied 4 
Messrs. Priestman Brothers, Holderness Foundry, Hull, 
and has been designed specially for the purpose. This is 
of their well-known grab type, and consists of an iron 
barge, upon which are fixed two large cranes, each capable 
of lifting about 800 tons of mud in a working day of ten 
hours, and requiring only one man to work it. It is 
calculated that about one-fifth of the whole work of the 
deepening scheme has now been executed, and this has 
been accomplished within the requisite time. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIPDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on ’Change, but the market was 

uict, and there was not much business doing. No, 3 

leveland pig iron, for delivery over the next month, was 
quoted 34s. per ton, but odd lots for prompt shipment were 
obtained at a trifle less, Shipments continue satisfactory, 
and although the American demand is rather easier, there 
is a brisk inquiry from the Midlands. Messrs. Connal 
and Co., the warrant storekeepers, have in stock at 
Middlesbrough 331,092 tons of pig iron. This is an in- 
crease of 190 tons on last week. Hematite pig iron continues 
in request, and quotationsare firm. There is a little more 
activity in the manufactured iron trade, platemakers 
being busier. 


Engineering and Shipbuilding.—All branches of engi- 
neering are active, marine engine makers and bridge 
builders keing very busy. Ironfounders are fairly well 
employed. fn shipbuilding there is a better outlook, 
and goad orders for fine steamers have been booked re- 
cently. 


Hawthorn, Leslie, and Co.—The annual general meeting 
of R. and W, Hawthorn, Leslie, and Co., Limited, was held 
at St. Peter’s Works on the Tyne on Monday, Sir Ben- 
jamin C. Brown in the chair. The accounts showed an 
available balance, after writing off all remaining prelimi- 
nary and formation expenses, depreciation, &c., of 
20,152. 2s. 5d., out of which it was resolved on the 








motion of the chairman, to pay a dividend of 5 per cent. 
for the year, and carry 1652/, 2s. 5d. forward. 


Armstrong, Mitchell, and Co.—A meeting of the directors 
of this company was held at their offices, Newcastle, on 
Monday, prefatory to the annual meeting of shareholders 
which will be held at the end of this month. Lord Arm- 
strong presided. The directors considered and agreed 
upon their report, which will be presented at the annual 
meeting. It was decided to declare a dividend for the 
past year of 10} per cent. per annum. 


The Northumberland Coal Miners and Parliamentary 
Representation.—The Northumberland coal miners are 
voting on the question of continuing to support their 
Parliamentary representatives. So far as the returns 
which have come to hand show, there is a large majority 
against continuing the support. It remains to seen 
what course will be adopted before the next general elec- 
tion. 

The Coal and Coke Trades.—Coal is steady, and coke is 
rmer, 





NOTES FROM THE SOUTH-WEST. 

London and South-Western Railway.—F or several months 
the construction of the Plymouth, Devonport, and South- 
estern Junction Railway has m making active pro- 
gress, The contractors, Messrs. Relf and Pethick, have 
now upwards of 1000 men engaged on the line at various 
points. Thecontract amounts to 785,000/. Thenew rail- 
way, when completed, will give the London and South- 
Western Railway wey ere Oo independent route through- 
out its whole course from Waterloo to Plymouth, instead 
of having to run over a portion of the Great Western 
system, from Lidford downwards. The whole receipts 
for local traffic on the new line will pass into the hands 
of the London and South-Western Railway Company, 
while at present 85 per cent. of all the receipts from pas- 
sengers who travel in South-Western carriages between 
need and Plymouth, has to be paid to the Great 

estern. 


Pembroke Dockyard.—Orders have been received at this 
dockyard directing that preparations are to be made for 
laying down three gunboats of the Pheasant class, so as 
to provide employment for a number of men after the 
Aurora leaves for Devonport. The Nile, after being 
launched, will be sent round to Portsmouth, where her 
turrets will be built. 


New Dry Dock at Newport.—A new graving dock and 
wharf, which for the last 30 months have been in course 
of construction for the Newport Slipway, Dry Dock, and 
Engineering Company, on the east side of the Usk, were 
formally opened for public use on Wednesday. The cere- 
mony of opening the works consisted, in the first place, 
in the laying of the last coping stone of the dock by Mrs. 
Heard (wife of the chairman of the directors), and the 
admission of the first ship on the blocks. rs. Heard 
was presented with a handsomely engraved silver trowel 
by the engineer (Mr. T. Rees), and with a splendid mallet 
by the contractor (Mr. Godfrey). The first steamer to 
enter the dock was the Thomas Coates, belonging to 
Messrs. Beynon. The vessel, which is 220 ft. long, was 
light, drawing 7 ft. 3in. of water forward and 11 ft. aft. 
She was admitted over the sill at 2.30 p.m., it being high 
water, according to the time tables, at 4.2 p.m. The new 
graving dock is of the following dimensions: Width of 
entrance, 55 ft, ; depth of water on sill on lowest neap 
tides in the year, 15 ft. ; depth of water on sill on highest 
spring tides in the year, 29 ft. ; width of dock at bottom, 
55 ft.; width of dock at top, 77 ft.; length of dock, 
350 ft.; depth of doek, 32 ft. The walls are built 
of blocks of Chepstow bluestone, backed with lime 
concrete. The side walls are 14 ft. thick at the base 
and 5 ft. at the top. The foundations have been car- 
ried down to a depth of 40 ft,, and rest on the marl 
rock, the floor of the dock being 9 ft. thick, con- 
structed of cement concrete. The entrance is closed by a 
rolling caisson. The entrance to the dock is bell-mouthed, 
the first portion being made of stone walls, 16 ft. thick, on 
to the ends of which have been constructed two fine 
timber piers, extending into the river 170 ft., the width 
between them at their heads being 220 ft. An Act of 
Parliament has been recently obtained for the construc- 
tion of a railway from the Great Western Railway at 
Maindee to the mouth of the Usk; the new line will pass 
immediately alongside the company’s property. The new 
dock was constructed by Mr. G. B. Godfrey, contractor, 
of Westminster, from the designs of Mr. O. Reichenbach, 
of Westminster, and Mr. T. Rees, of Newport. 


Cardiff.—The demand for steam coal is not so good, and 
although last week’s shipments were large, prices have 
shown a downward tendency. Notwithstanding the ad- 
vance of the season, house coal has not shown more 
activity at present. Jron ore has been firm at an advance 
of 6d. per ton ; stocks at the works are reported to be 
low. The iron trade has been brisk with rather firmer 
prices. 

Gas at Bristol.—The half-yearly meeting of the Bristol 
United Gas Light Company was held on Wednesday. 
There was a very large attendance of shareholders, r. 
W. Spark presided, and in moving the adoption of the 
report and accounts, said the company’s affairs were in a 
satisfactory condition, notwithstanding that it had had 
a worse half year than the former one. The reserve fund, 
after payment of the dividend which the directors recom- 
mended, would amount to 39,406/. There was every 
prospect that the company had passed through the worst 
of its troubles through the reduction in the price of 
residual products. A dividend at the rate of 10 per cent. 
per annum was declared. 


The Theatre Question,—The directors of the Bath 


Theatre have decided to abolish certain steps leading to 
the pit, and to have an inclined plane substituted. They 
will also provide an extra outlet from the gallery into 
Beauford-square by means of an entirely new staircase. 
Other minor alterations are to be made so as to enable the 
building to be emptied with as little crush as possible. 


The Telephone in the West.—The Western Telephone 
Company, Limited, has extended its business to Wey- 
mouth and Dorchester, and in the former town many 
wires have been erected. The Weymouth Town Council 
has called on the company to enter into an agreement 
for the erection of wires upon the same terms as those 
agreed to with the Bristol Town Council. 


Tramways and Cabs at Bristol—On Monday, at the 
half-yearly meeting of the Bristol Tramways Company 
(Limited), a dividend at the rate of 5 per cent. per annum 
was declared for the past half-year. At a special meeting 
which followed for the purpose of considering a scheme of 
amalgamation between the company and the Bristol Cab 
Company (Limited), the chief argument used in favour 
of the amalgamation was that the two companies could 
be worked more economically together. One or two of 
the shareholders demurred to the amalgamation, but ulti- 
mately the scheme was adopted by a large majority. The 
first annual meeting of the Bristol Cab Company (Limited) 
was subsequently held, and the payment of a dividend at 
the rate of 6 per cent. per annum was agreed to. ' Subse- 
quently a special meeting was convened for the purpose 
of considering the proposed amalgamation witk the Bristol 
Tramways Company (Limited), and after some slight 
opposition, the proposal was carried by a large majority. 


Gas at Swansea.—The property committee of the Swan- 
sea Town Council has instructed the town clerk to reply 
to a communication from the secretary to the local gas 
company, stating that it is not now the intention of the 
council to purchase the company’s works. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheepbridge Coal and Iron Company, Limited.—The 
twenty-third annual report of the directors has just been 
issued. The directors state: “The figures, when com- 
pared with the corresponding items of the preceding year, 
all show an improvement, and those setting forth an in- 
crease of gross profits and consequent large diminution of 
loss are, in the opinion of your directors, particularly 
encouraging. There is a reduction in the valuation of pro- 
perties and plant of 64327. 18s. 2d., showing that the 
amount written off for depreciation has considerably 
exceeded the expenditure on capital account. Overpaid 
royalties have been reduced by 27671. 28, 3d., and stocks 
by 5684/. 16s. 3d. On the other hand, those items which 
rise with an increased business and expanding volume of 
trade, such as trade debtors, liability on acceptances, and 
for wages, are all higher. These better results are due to 
some extent to the economies referred to in last year’s 
report, and also to the slight improvement in the 
demand for pig iron and its selling price which oc- 
curred at the beginning of the present year, esta- 
blishing conclusively the statements which were made 
to the shareholders at the last annual meeting, viz., 
that a small permanent improvement in the prices 
of coal and iron would at once place the company in a 
very satisfactory position. During the past year an 
additional blast furnace has been lighted, and your 
directors hope to be able to sanction the blowing in of 
another at an early date. Every department of the com- 
pany’s large and varied properties is in excellent order, 
and analie of an immediate large expansion of output, 
and eo of at once taking advantage of a revival in the coal 
and iron trades should such arise. Large sums which 
were lent to the company: on debentures and other 
securities have fallen due and been repaid during the past 
year, leaving the ordinary debenture debt at a total sum 
of 41,7907. only. Other loans mature at early dates, and 
in case it should be found impossible to replace them, the 
directors will consult the shareholders as to the best way 
of replacing the sums so taken from the business.” 


Yorkshire Miners’ Union.—A meeting of the Council of 
the Yorkshire Miners’ Association was held at Barnsley 
on Monday afternoon, to consider the question of inter- 
national arbitration, together with the restriction of the 
output of coal and:the desirability of curtailing the 
miners’ working hours. It was resolved that permission 
be given to Mr. Pickard, M.P., to accompany the depu- 
tation to America for the purpose of presenting an 
address to the President and the Congress of the 
United States congratulating them on proposals being 
made urging the Government to take steps for concluding 
with Great Britain a treaty stipulating that disputes 
arising between the two governments, which cannot be 
adjusted by diplomatic agency, should be referred to arbi- 
tration. It was also decided to send two representatives 
to the Miners’ Conference at Edinburgh to support sug- 
gestions for the best means of limiting the output of coal, 
the advisability of all men being idle for a certain time 
each fortnight, and to secure an Act of Parliament limit- 
ing the time for miners working underground to eight 
hours per day. 


Improved Trade.—The iron and steel trades in this 
district show a slow but steady improvement, as to the 
weight of work which is being turned out, but there is no rise 
in prices. There is no probability at present of a decline, 
and it is probable that the opening of the new quarter 
will be marked by the — of some heavy orders, 
which are being held back till after settling day. The 
coal trade is steady at: Barnsley softs, 8s. 6d.; hards, 
7s. 6d. ; and Silkstone from 8s, 6d. to 10s, 6d, per ton at 
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THE HEXTHORPE CATASTROPHE. 

Tue Manchester, Sheffield, and Lincolnshire 
Railway Company, having a length of only 287 
miles, holds a probably unique position, since it 
must be debited within a little more that three 
years with two of the most disastrous calamities re- 
corded on any railway in this country. The Peni- 
stone accident, which occurred on July 16, 1884, 
resulted in the death of twenty-four people and the 
injury of sixty-four others, and that at Hexthorpe 
on the 16th inst. caused the same number of deaths, 
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while even more are said to have been injured than 
at Penistone. The circumstances at Hexthorpe 
were exceedingly simple. It was not a case of a 
broken axle or derailment, of snow or fog; it 
occurred in the middle of the day under very ordi- 
nary conditions of working traffic, and appears to 
have been entirely preventable. A special Mid- 
land train from Sheffield, consisting of twelve car- 
riages laden with excursionists to Doncaster races, 
when standing at Hexthorpe to collect tickets at a 
few minutes past noon, was run into from behind at 
considerable speed by the Manchester, Sheffield, 
and Lincolnshire ordinary train from Liverpool to 
Hull. The four rear vehicles of the standing train 
appear to have been smashed to pieces, and how 
any one in them escaped at all is a marvel; no 
one in the Liverpool train sustained any worse 
injury than a moderate shaking. From the evi- 
dence taken before Major Marindin and the 
coroner, it appears that Hexthorpe is about 
1} miles from Doncaster ; there is no station there 
nor any fixed signals, but simply a ticket platform, 
which is only used on the Wednesdays and the 
Fridays in the Doncaster race week. The nearest 
fixed signals to the west are 1200 yards away at 
Hexthorpe Junction, while 1066 yards to the east is 
the Cherry Tree signal-box. In order to facilitate 
the extra traffic, the ordinary block signal working 
was suspended between these two cabins, as well as 
between Cherry Tree and South Yorkshire Junction, 
where the Great Northern Railway meets the Man- 
chester, Sheffield, and Lincolnshire, and in its place 
was substituted a system of flag signalmen, No. 1 
being placed 506 yards from the point of collision, 
while No. 2 was 310 yards nearer Hexthorpe Junc- 
tion, which again was 390 yards further west. The 
line is on a curve approaching the ticket platform 
between the points where the two flagmen were 
placed, and then runs straight for 216 yards to near 
the end of the platform on a gradient of 1 in 112, 
falling towards Doncaster. An overhead bridge 
crosses the line before entering the straight. 
The proper notices of the altered working were 
issued, and instructions given to all concerned, 
but notwithstanding all these precautions, the one 
train ran into the other in broad daylight, creating 
fearful havoc. This collision, in fact, bears a 
great resemblance to the sort of accidents which 
used to occur before the introduction of the block 
system and continuous brakes. The Liverpool 
train consisted cf an engine and tender and eleven 
vehicles, all fitted with the non-automatic vacuum 
brake, but why this apparatus failed to prevent 
the collision has not yet transpired. From the 
statement volunteered by the driver of the Liver- 
pool train at the inquiry, it seems he had not paid 
attention to the notice he had received respecting 
the special traffic arrangements, and did not think 
he would have to stop at Hexthorpe ticket platform, 
but expected to run through to Doncaster. On 
approaching the junction both the distant and home 
signals were on, and when about midway between 
the two the home signal was lowered, and he ran 
through the junction with steam shut off at the rate 
of about 12 miles an hour. Seeing the advance 


, | starting signal also off he put on steam again, and 


then shut it off for the gradient ; on coming into 


7} the straight at about 35 miles an hour he caught 


sight of the Midland train and applied the vacuum 
brake, which, according totheindicator onthe engine 
(which showed 15 in. of vacuum), appeared to work, 


39 | but notwithstanding all he could do, and that the 


engine was reversed, sand applied, and although he 
had fully 200 yards in which to stop, his engine 
struck the standing train at a speed stated to be 
about 10 miles an hour, although from the extent 
of the damage done, it was probably greater. 
The flagmen appear to have done their utmost, but 
the driver states that he was not on the look-out for 
such signals, and never observed them. So far as 
we can see, the collision appears to have been 
brought about by the carelessness of the driver, 
aggravated by an incomplete system of signalling 
and the want of a powerful, quickly acting, and 
reliable continuous brake. We do not say that the 
block system should never be suspended ; excep- 
tional circumstances need exceptional treatment, 
and every railway man knows the importance from 
a safety point of view of keeping the traffic in 
motion, and getting it out of the way as soon as 
possible. But it is perfectly clear that any such 
suspension can only be justified by substituting some 
carefully organised system which will insure at 
least as great a degree of safety as the system it 
replaces. It was, at all events, incumbent to make 





all the use possible of such fixed signals as existed 
at Hexthorpe, and all trains might have been 
momentarily brought to a stand at the junction 
cabin, and then verbally cautioned forward. We 
shall certainly be much surprised if at the next 
Doncaster races, the arrangements employed are 
similar to those in force last week. 

But after all, the state of things at Hexthorpe 
was just one of those emergencies to meet which 
continuous brakes have been introduced, so that the 
consequences of carelessness or faulty arrangements 
might be prevented. Fixed signals do not always 
speak the truth, and, indeed, the circumstances 
were very much the same as have many times 
been brought about by the breakdown of the block 
system. It will be well if, when such an event 
occurs, there is always a space of 200 yards in which 
to stop, and if the speed does not exceed 35 miles 
an hour. The fireman, in giving evidence, says 
the vacuum brake did not work as well as 
it might have done; that the rails were greasy, 
and that they could have stopped in another two 
coach lengths. In other words, had this brake 
been capable of quicker application, say only 
two seconds, twenty-four people who are now 
dead would be alive! Further, it was stated by a 
railway official who rode in the front van, which was 
the third vehicle in the train, that on passing the 
second flagman (who, as we have shown, was 
stationed some 500 yards from the point of collision) 
he shouted to the guard to put on his hand-brake, 
and then on passing through the bridge caught 
sight of the Midland train. Of course the non- 
automatic vacuum brake cannot be applied by 
the guards, but it is perfectly clear from the 
foregoing that had the train been fitted with a 
reliable automatic brake, the collision would have 
been averted by the action of the guard independent 
of the driver. The same official also states that he 
never felt nor heard the application of the brake, but 
it is not only most improbable that the driver failed 
to apply it, but is entirely opposed to the evidence 
of several witnesses besides that of the driver and 
fireman. The flag signalman nearest the platform 
states that he ‘‘ heard the vacuum brake applied 
when nearly the whole train had passed him ;”’ and 
another man who was assisting close by, said, ‘‘ the 
vacuum brake was put on as soon as the tail of the 
train had passed me ;” the ticket-collector on the 
platform also speaks of having heard the brake being 
applied. As we have already said, the reason why 
the brake failed to stop the train within the space 
available is not yet explained, but it will no doubt 
be fully dealt with in Major Marindin’s report to 
the Board of Trade. Meanwhile it is to be noted 
that Major Marindin was asked by a juror whether : 
‘¢ Provided all things were in proper order and the 
‘* engine had been reversed, and the brake applied, 
‘* could the train have been stopped after the Mid- 
‘* land train was first sighted?” To this the major 
replied : ‘‘ Yes; the train might have been stopped 
‘* altogether if everything was working right.” 

We have frequently commented on one of the most 
striking defects inherent in the principle of this 
system of brake and painfully exemplified at Peni- 
stone and numerous other places, viz., that even 
when the brake has been applied it must at once 
come entirely off when the apparatus is damaged 
on any part of the train. A collision of any vio- 
lence can hardly occur without injury to the main 
pipe, especially when, as in the case in question, 
this is carried to the front end of the engine, and 
the effect is that after the blow has been struck the 
brakes release, and there is a lunge forward, which 
serves to augment the damage done in the first in- 
stance, and in fact immensely aggravates it. This 
fact will explain the statements of the drivers of 
both the Liverpool and Midland trains. The 
former says, ‘‘ We seemed to do more damage even 
after we had stopped, with the train pushing us 
on,” and the latter, who was also on his engine, 
says, ‘“‘I did not feel the first shock. When I 
heard the first crash it didn’t move my engine at all. 
The second shock of the collision drove my engine 
twenty yards further on.” 

We can call to mind no case of a rear-end 
collision such as that at Hexthorpe resulting 
in death and injury to some ninety people or 
to anything approaching such a number; no 
vehicles left the rails and everything seems 
to confirm the fact that the great loss of life was 
caused by the second blow at the carriages already 
injured by the first shock cf thecollision. On page 
233 of our issue of March 11 last we reviewed 
several Board of Trade inspectors’ reports in 
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which this same grave defect was illustrated. 
In reporting on the accident at Spa-road on the 
South-Eastern Railway on December 21 last, in 
which eight people were injured, General Hut- 
‘ chinson pointed out that “This collision, like 
that which occurred on December 8 between 
Farringdon-road and King’s Cross, again demon- 
strates the superiority of an automatic over a 
non-automatic brake ; in both cases, the vacuum 
pipes being broken on collision, the brakes became 
inoperative and the progress of the trains ceased to 
be arrested. With an automatic brake the fracture of 
a pipe would have been of no consequence.” A good 
contrast is afforded in the same article by the collision 
at Shott’s Iron Works on the Caledonian Railway on 
January 4. Some wagons having been thrown foul 
of the main line in a thick fog, the driver of an 
express from Edinburgh had only just time to 
apply the Westinghouse brake when his engine 
struck the empty wagons at high speed. The engine 
kept the rails, and slight cuts from broken glass 
were the only injuries recorded. The inspector 
remarks that though the Westinghouse brake had 
‘*no time to avert the collision, being automatic, 
it remained on, although the leading brake pipe on 
the engine was broken by the collision, and pro- 
bably by its action on the carriages, had some effect 
in keeping them upon the rails and lessening the 
shock of the collision.” Can it be doubted 
that if a thoroughly efficient automatic brake 
had been in use at Hexthorpe the terrible sacri- 
fice of life would have been prevented? In the 
first place, it could have been applied by the 
guard 400 or 500 yards from the point of collision, 
as shown by the evidence of the travelling inspector. 
Secondly, if the guard had omitted to do so, the 
driver could have also applied the brake instan- 
taneously with full power, even nearer than the 
point he names, and with the certainty of being in 
time. Thirdly, even had the train been struck, the 
brake, by remaining on automatically—instead of 
coming off automatically—would have prevented that 
second and most fatal shove forward. We shall 
have more to say on the matter when Major Marin- 
din’s report is published. 





THE KEELY MOTOR SECRET. 

Most people who trouble themselves to think 
about the matter at all, imagine that the famous 
Keely motor craze which agitated the minds and 
the pockets of many Americans a few years since, 
has been worn out; that the delusion is dead 
and buried without hope of resurrection. So far 
from this being the case, it appears only too pro- 
bable that ere long we are to have another and 
more serious attack upon credulity, in which Mr. 
Keely will not limit his operations to his confiding 
countrymen. We judge so because a recent num- 
ber of Lippincott’s Magazine contains a so-called 
compilation bearing the same title as this article, 
cleverly conceived to attract attention by reason of 
the numerous quotations it contains from philoso- 
phers of the first rank, and by being full of hard 
words that strike the eye, but fall blankly on the 
sense of those readers who are ever seeking 
after a new thing, and set no limits to their belief 
in the marvellous, Perhaps the most alarming 
feature in connection with this ‘‘new departure” of 
Mr. Keely is that we are threatened with a fresh 
philosophy. He has already written ‘‘some thou- 
sands of pages” of a work on ‘‘ Etheric Philosophy,” 
on the appearance of which the great black cloud of 
ignorance that now envelopes a benighted world, 
is to be swept away, and we shall see—no more as in 
a glass darkly, but face to face—the great universal 
law by which all things have been ordered from the 
beginning, and shall be so ordered through eter- 
nity. In other words, Mr. Keely ‘‘has scaled the 
rocks which barricade earth from heaven, and he 
knows that the fire which he has brought down with 
him is divine.” Thus, this modern Prometheus is 
taking a flight, compared to which the labours of the 
world’s greatest intellects are but as the flutterings 
of the feeblest insects ; it may, however, be whole- 
some for him to remember the fate of his prototype, 
which, mutatis mutandis, may possibly be his. It 
may be thought a waste of time and labour to criti- 
cise the pages full of high-sounding foolishness, that 
herald the approach of this ‘‘philosopher” and of his 
‘* perfect vibratory. engine,” that ‘‘may be worked 
backwards and forwards.” But no boundary can 
be set upon credulity ; there is no doctrine, however 
fantastic, absurd, blasphemous even, that will not 
boast its crowds of blind followers, provided such 





doctrine be preached eloquently, and in words some- 
what above the comprehension of the groundlings, 
and therefore deliciously tickling to their ears. 
This is a fact that Mr. Keely knows well, for did he 
not have a long and varied experience when he 
limited himself to a mechanical demonstration of 
the practicability of perpetual motion, before he 
dreamed of asserting that he had scaled the heights 
of heaven and rent the veil asunder that covers up 
the ultimate secret of nature? It is just such 
audacity which is so often crowned with success, as 
has been seen in numberless cases on a smaller 
scale, and we take it that this Yankee Messiah pro- 
poses to play his rdle with true American enterprise. 
This is how the way is being made straight for him 
in the pages of that eminently respectable publica- 
tion Lippincott. ‘* And during these twenty years 
of ‘ dead work,’ the discoverer of etheric force has 
pursued the even tenor of his way under circum- 
stances which show him to be a giant in intellectual 
greatness, insensible to paltry, hostile criticism, 
patient under opposition, dead to all temptations of 
self interest, calmly superior to the misjudgments 
of the short-sighted and ignoble,” &. What we 
are to have, when this ‘‘ dead work” is completed— 
‘*God only can answer as to the hour and the 
day” —it is difficult to specify from the pages of 
the panegyric we are criticising. There are to be 
issued some thousands of pages on ‘‘ Etheric Phi- 
losophy,” of which the ‘‘ hypotheses are as antithetic 
to existing hypotheses in chemistry as the Newtonian 
system at its first publication was antithetic to the 
vortices of Descartes,” and the laws of which are 
‘*rythmical harmony,” ‘‘assimilation,” ‘‘sympa- 
thetic association,” and so forth. It is to usher in 
the spiritual age foretold by the prophets of the 
Old Testament, and the Apostles of the New.” It 
is ‘‘a revelation which will change the statical ‘I 
am’ into the dynamical ‘I will,’” whatever that 
might mean; and so the changes are rung from folly 
into blasphemy. A sample of the new gospel which 
is to bring conviction to the minds of all, is quoted: 
‘¢ The system of arranging introductory etheric im- 
pulses by compound chords set by differential har- 
monies is one that the world of science has never 
recognised, simply because the struggles of physicists 
combating with the solution of the conditions go- 
verning the fourth order of matter have been in a 
direction thoroughly antagonistic to the right one. 
It is true that luminosity has been induced by 
chemical antagonism ; and to my mind this ought 
to have been a stepping-stone towards a more perfect 
condition than was accepted by them ; but indepen- 
dent of what might or might not be an aid towards 
its analysis, the bare truth remains that the con- 
ditions were isolated, robbed of their most vital 
essentials, by not having the medium of etheric 
vibration associated with them.” One point, the 
point apparently of Keely’s great secret or ‘‘ dis- 
covery,” is that all molecules are perfect organisms, 
and freely endowed with intelligence. Thus, the 
molecules making up the nourishment that maintains 
our bodies, know enough to go to the right place, 
and do their duty in that state of life to which they 
have been called. The misdeeds of recalcitrant and 
evil-minded molecules would natually suggest a new 
theory as to the causes of disease, and open up quite 
a rich field for speculation and inquiry. Seriously, 
it is droll to see a classic fantasy pressed into service 
in the present day, but it will do as well as another, 
and will not fail to meet with approval from many. 
How the multitudes ‘‘of thoughts in different bodies 
called atmospheres, fluids, matters, animal, vegetable, 
and mineral forms,” are to be converted into that 
useful form of energy which in its most elementary 
type would be perpetual motion, we are not told. 
We are expected to believe, however, that the com- 
bined intelligence of the ‘‘ group of sympathetic mole- 
cules” which go to make up Mr. Keely is sufficient to 
teach us how to ‘‘crib, cabin, andconfine” these 
‘* multitudes of thoughts” and enslave them, for 
the purpose of producing the new form of energy, 
in which action shall not know the hindrance of re- 
action. The thought of Mr. Keely capturing and 
harnessing his ‘‘ intelligent molecules,” suggests 
too forcibly to the irreverent mind, the exhibitor of 
the puces travailleuses at a French fair. ‘‘ The re- 
quirement of every demonstration is that it shall 
give sufficient proof of the truth it asserts, This 
Mr. Keely is prepared to give — mechanical de- 
monstration.” That is to say, having failed in 
the past to convince his fellow-countrymen that 
perpetual motion is no fallacy, he now comes 
forward once more, this time wrapped in clouds 


of mystery, claiming to have scaled the heights! 





of heaven, and to have snatched the divine 
secret of creation from the hands of the Creator. 
And to prove this he will give a “ mechanical de- 
monstration,” a repetition of the old, old story. 
That he will meet with a certain measure of success 
in making proselytes is more than probable, for 
those who love the marvellous and believe only the 
impossible, are very numerous, and their passion for 
being deluded is unquenchable. But we hope that 
in this country, at all events, Mr. Keely’s approach- 


ing campaign, for which we are being prepared by 
the article we have criticised, and by numerous 
others of less importance, will be barren of success. 








THE BRITISH ASSOCIATION. 
MECHANICAL SCIENCE. 


Continuineé from our last issue the report of the 
proceedings in Section G, we have next to notice a 
paper read on the Saturday’s sitting of the meeting 
(8rd inst.) by Mr. A. Rigg, on 


A Revotvine ENGINE. 

This is the same engine about which Mr. Rigg read a 
paper at the Birmingham meeting last year, when 
a wooden explanatory model was also shown. A 
similar model was shown this year, and in addition 
a working model, which was in fact a small hydraulic 
motor of the type described. Unfortunately this 
could not be worked, as the pressure in the com- 
pany’s mains was insufficient. Mr. Rigg pointed 
out that an engine of a similar type was introduced 
early in the present century, but failed to achieve 
any success. He had, however, removed the de- 
fects which existed in the original design, the 
chief advantage claimed by him being the doing 
away with the reciprocations of the piston, &c. It 
will be remembered that in this engine the cylinders 
revolve on one centre, and the pistons an another, 
the distance apart of these centres giving the stroke. 
By altering the distance between the centres, the 
length of stroke is naturally altered too, and in this 
way, the power is altered also. As the centres are 
easily adjusted even when the motor is at work, a 
ready means is given for using a proper proportion 
of water in accordance to the work to be done, and 
it will be easily understood how advantageous this 
feature is in hydraulic motors required for variable 
work. A motor of this class is now driving a 
dynamo and 100 incandescent lights, and a great 
feature about the installation is the steadiness of the 
lights. Another point of advantage claimed by the 
author is the ease with which this hydraulic engine 
can be governed, the distance between the two 
centres being changed by an independent hydraulic 
engine connected with the governor. Another 
engine of this type has been in use for driving a 
hydraulic capstan. As asteam engine, the author 
is of opinion that, amongst other applications, it 
will be largely used for propelling vessels, as it is 
entirely inclosed in a case, and there is no smell 
from oil. It can also work under water. 

The discussion on this paper was opened by Mr. 
Jeremiah Head, who said that 300 revolutions—-a 
speed at which the engine was said by the author 
to have worked—was not high, although this was 
one of the advantages claimed for it. He asked if 
the expansion valve was balanced, and did not agree 
with the author that the engine was really perfectly 
balanced. Professor Barr agreed with Mr. Head 
on the last point. He asked if this engine was not 
like one invented some time ago by Mr. Parsons. 
As to moving the centres for reducing or increasing 
work, Mr. Hastie, of Greenock, had introduced an 
engine in which the crank-pin was brought nearer 
the centre of the shaft by means of aspring, so as to 
give less throw with less work and prevent waste of 
water. Mr. Hershell referred to an American ma- 
chine of precisely the same character. Professor 
Hele Shaw did not think the author was justified 
in claiming, as he did, this engine as quite a new 
departure. He (the speaker) knew of half a dozen 
designs which had been published which worked 
on the same theoretical principle. No engine, the 
speaker said, can work without reciprocation, 
although in this type it is reduced to its lowest 
limits. The part that appeared to him to be new 
was the application of the method of adjustment. 

Mr. Francis, the well-known engineer of Lowell, 
Massachusetts, said that an American engine of 
similar design did not contain the principle of re- 
ducing the quantity of water with the reduction of 
work. 

In reply, the author said that he had only driven 
the engine at 300 revolutions because he had had 
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only a low pressure, and high piston speed is no 
good with low pressure. As to balancing, if he had 
to speak mathematically, no doubt it was not per- 
fectly balanced, but from an engineering point of 
view the balancing was very perfect. The governor 
valve, he said, was balanced ; and Parsons’ engine 
was entirely different. The Hastie engine also was 
different. The first engine of the type described 
was invented in South Carolina in 1815. 


Rattway SLEEPERS. 


The next paper read was by Mr. H. White, of 
Newport, Mon., and was on ‘‘ An Improved Steel, 
Railway Sleeper with Chairs pressed out of the 
Solid.” This was a trough section sleeper to suit any 
ordinary type of rail, and the chairs being stamped 
on it there were no bolts or rivets required. Hy- 
draulic presses with suitable dies are used. The 
trough steel is first cut to the required length, 
heated, and inserted between the open dies of a 
press, or, if both chairs are made at once of a 
pair of presses. These roughly form two corruga- 
tions at each end corresponding with the jaws of 
the chairs. The metal for this is gathered up end- 
wise, thus shortening the original length of the 
piece of steel operated on. Another heat being 
taken the partly made sleeper is placed between 
the dies of the finishing press, and the jaws are given 
their final form. The lower dies in this case have 
two hinged pieces which project upwards, and when 
the upper jaws descend they close inwards, causing 
one of each pair of jaws to assume the undercut 
form necessary to fit the rail and hold it firmly in 
its place. A loose piece, resembling the lower part 
of the rail, is inserted between the jointed pieces, 
to form a resistance block for them to close against. 
It was claimed that sleepers so formed give a larger 
base to the rail, hold it more firmly, and are stiffer 
than any others hitherto used. 

The discussion on this paper was taken together 
with the next contribution, which was from Mr. 
Jeremiah Head, and was on 


SPECIMENS OF STEEL PRODUCED BY SKIDDING 
Rattway WHEELS. 


Several specimens of steel were shown, picked up 
on a part of the North-Eastern Railway where the 
gradient is very steep. The author gives several 
analyses of these specimens. The prevalent opinion 
was that they were from the tyres of the wheels, 
although it had been believed by others that they 
were from the rails. The author inclined to the 
former opinion, and thought they were produced at 
a red heat, as they were covered with magnetic 
oxide. The practical lesson is that it would be well 
to brake more wheels and avoid skidding. 

Mr. Nasmyth, referring to Mr. White’s paper, 
asked how dispersion of ballast would be avoided, 
as the trough form of the sleeper was not closed at 
the end. He would be glad to hear how these 
sleepers compared for cost. He referred to another 
form of metal sleeper of somewhat different design. 
Mr. Marshall asked how identity of gauge would be 
secured. Mr. Head, replying for Mr. White, said 
that the great point in metal sleepers was to get 
rid of bolts and rivets, as they were always working 
loose. Mr. Wood had introduced a sleeper without 
bolts, but it had a large hole in it and broke there. 
Mr. Webb had made a sleeper with a soleplate 
attached, while others tried to stamp the jaws of the 
chair on the metal of the sleeper. Of this class the 
device described formed au instance. Special pre- 
cautions had been taken to get over the difficulty in 
preventing variation of gauge. 


PuHyYsIcAL AND CHEMICAL SECTIONS. 


It was to be anticipated that the names of the 
many eminent scientists from the Continent and 
from the other side of the Atlantic would be found 
in the journals of the sectional proceedings, as 
contributors of papers. The number of papers read 
before Sections A and B swelled this year to 145; 
and both sections were compelled to leave papers 
of strictly mathematical, and chemical character 
to their sub-sections. The discussions did not 
profit much from the presence of the foreign 
members, whom everybody was anxious to hear. 
Some of them did not trust their English, and had 
also doubts about the advisability of discours- 
ing in Russian, French, or German. The chief 
impediment, however, arose from the number and 
the weight of the papers. More than once every 
day the sad duty devolved upon the sectional 
presidents, of reminding members of the advanced 
hour, and the number of papers still on the list. 





This was not very encouraging, but it had the 
beneficial effect desired, though much discussion, 
as valuable as the paper itself, is lost under such 
circumstances. The necessity of limiting the time 
to be granted to each speaker, after the fashion of 
the American and German associations, becomes 
more and more acknowledged. If a speaker does 
not succeed in, say, fifteen minutes, in giving a clear 
account of the novel points and chief features of 
his researches, the section room may in general be 
considered not to be the proper place for his com- 
munication. The paper may be an excellent one, 
and fully worthy of being printed in extenso in the 
Proceedings, where it can be studied carefully. If 
once such a rule were adopted, the presidents and 
secretaries would be relieved of onerous responsi- 
bilities, and the discussions would gain in every 
respect, 

The section rooms were, as usual, connected by 
telephones, so that one ought to have known at any 
moment which paper was being read in any other 
section; the service, however, did not receive 
proper attention, and the sub-sections had no tele- 
phones. 

Tue CHEMICAL SECTION. 

Retrospective and speculative was the address 
of Dr. Schunck, F.R.S., to the Chemical Section ; 
but fortunately it did not take so high a flight 
as that of Sir Robert Ball. Poetical quotations 
seemed to be in favour this year, especially from 
foreign poets, perhaps to convince the many great 
men from the Continent and from across the 
Atlantic, who honoured the Manchester meeting, 
that abstract study and concrete money-making 
co-exist with nobler sentiments. Sir Henry Roscoe 
had quoted, Sir Robert Ball had quoted, and 
Dr. Schunck quoted, but less enthusiastically and 
less hopefully about the future. Evil times will 
come, he concluded ; our industries now at their 
meridian, are doomed to decline ; one would not 
have wondered if he had quoted Schopenhauser, or 
some other popular pessimist. In their restrospect 
of the past half century, both Sir Henry Roscoe 
and Dr. Schunck went pretty far back, Sir Henry 
to Lavoisier, whom the Terrorists did not allow to 
see the commencement of our century, and Dr. 
Schunck to the alchemists. This was done to 
accentuate the value of quantitative research. 
When Berzelius established the law that every 
well-defined substance has a definite chemical com- 
position, the conception of quantitative relations 
were sadly confused. One alchemist professed to 
have converted 5400 parts by weight of copper, into 
6552 parts of silver by the action of one part of the 
philosopher’s stone. On the other side, one can 
agree with Dr. Schunck that it may be doubted 
whether the universal prevalence of quantitative 
methods has been an unmixed good ; although one 
may not see how a refined sense of taste uncor- 
rupted by the luxurious indulgence which civilisa- 
tion has introduced, can replace the present method 
of water analysis, even if it offer little more than 
pages of figures. All differences within the sphere 
of our experience are quantitative. This is the 
basis of Darwinism (Dr. Schunck added, ‘‘ if I am 
not mistaken”) ; and Professor Crookes had in his 
address last year at Birmingham called to his aid the 
doctrine of evolution, maintaining that the elements, 
like the speciesof plants and animals, were gradually 
evolved by some process of condensation from a pri- 
mordial matter which he named protyle. Doubtless 
very safe ground, remarked Dr. Schunck ; for if the 
process of evolution was the same in the inorganic 
as it was supposed to have been in the organic world, 
the process can never be repeated, and we shall 
never be in a position to illustrate it experimentally. 
He continued that metaphysical speculation such as 
the ‘‘ Naturphilosophie” of the Germans has, gene- 
rally speaking, been utterly barren in natural 
science. Dr. Schunck, we think, was here in his 
pessimistic vein. As long as metaphysical specula- 
tion remains the domain of a few privileged—in the 
positive or negative sense—scientists, and is not 
forced on the student who has fully enough to do 
to master facts, the little good that results from 
such speculation may be gratefully accepted. There 
is little danger at present that the erroneous con- 
ceptions of some philosopher could imprison the 
minds of the multitudes now engaged in scientific 
research. What we have actually acquired since 
1837 will scarcely be lost again. Chemists and 
physicists, who then had no common interest, now 
work in perfect harmony. The joint conference of 
the chemical and physical sections on Saturday for 
the discussion of the problems of electrolysis was, 








for these two sections, the main feature of the meet- 
ing. The thermometer, spectroscope, microscope, 
polariscope, the galvanometer, and many other in- 
struments hardly known then, serve both equally. 
What the chemist finds by decomposition, by 
analysis, he endeavours to confirm by reuniting the 
constituents, by synthesis. It is to be regretted 
that so little has been done with regard to the 
synthesis of minerals; organic chemistry, which 
certainly has repaid the labour bestowed upon it, 
seems sometimes to monopolise the attention of the 
chemists. Here Dr. Schunck wishes to open a 
field ; another field he considers closed for ever: 
we shall never succeed in forming any really 
organised matter as distinct from inorganic. The 
protoplasm contained in the living cell is something 
very distinct from the same matter after the death 
of the organism, but the difference between living 
and dead matter is not of a chemical nature. Dr. 
Schunck follows these questions by referring to the 
problems of plant life, in which field, as in others, 
he has himself done notable work, Since Saussure, 
we know that plants absorb carbonic acid and give 
off oxygen ; and we know now further that the plant 
requires for its subsistence, carbonic acid, water, 
nitrogen (presumably ag nitrate), certain bases, 
potash, lime, magnesia, iron oxide, and _ phos- 
phoric acid. Out of these the whole frame is 
constructed, and inorganic matter transformed 
into organic. Liebig thought that first some 
simply constituted bodies, like oxalic acid and 
formic acid, were formed, which were afterwards 
condensed into sugars, fats, &c. But the first pro- 
duct of assimilation is starch, a highly complex 
organic, we might almost say, organised body. The 
plant does not proceed as we do in the laboratory ; 
we do not fancy that nature prepares alizarin and 
purpurin in madder after the manner of Graebe 
and Liebermann, who have succeeded in building 
up these dyes synthetically, converting anthracene 
into anthraquinone, &c. We know that light and 
chlorophyll, the green colouring matter of leaves 
found wherever assimilation goes on and nowhere 
else, have an important influence. But the chloro- 
phyll of the chemist is only a colouring agent ; it 
will not act as the physiologists expect it to act 
unless inclosed within the vegetable cell. Dr. 
Schunck concludes from his researches that chloro- 
phyll without being a mixture, is a far more com- 
plex body than is usually assumed. It forms an 
unstable compound with the carbonic acid of the 
air, and gives the carbonic acid off again to the pro- 
toplasm ina more condensed state than in a watery 
solution, and moreloosely combined than when joined 
to an oxidein a carbonate. Chlorophyll would thusact 
as a carrier in the plant, just as hemoglobin serves to 
convey oxygen into the animal economy. Such car- 
riers we meet with in other processes. We are better 
acquainted with some combinations in which the 
minerals occur in the plant ; but why certain plants 
require potash and others soda; why cellulose should 
require any mineral matter at all for its formation, 
since this mineral matter does not enter into its 
composition, is a mystery. We have got over the 
contact theory of Berzelius and Mitscherlich, by 
which they thought to explain the fermentation of 
alcohol and similar processes known not to be 
possible in perfectly purified air, and yet considered 
as simple oxidations. Pasteur proved the necessity 
of the presence of insoluble organised ferments for 
such reactions. But we have also soluble ferments, 
perfectly neutral, devoid of all definite form, quite 
inert apparently—diastase for instance, a substance 
which accompanies starch in the seeds—and yet 
powerful enough to bring about decompositions as 
profound as anything that the vitality of organised 
ferments is capable of effecting. Does this not 
rather indicate the futility of any attempt to sepa- 
rate absolutely vital and other forces? We can, 
moreover, in certain cases replace ferments by strong 
acids ; if, then, the resultant products are the same, 
is the modus operandi the same? Dr. Schunck is 
inclined to think that some of the younger chemists 
may live to see the time when all the mysterious 
processes in the organisms will be found to obey 
purely physical and chemical laws. He is here 
unexpectedly optimistic, though a little too pessi- 
mistic perhaps again, when telling the young 
chemist that a life devoted to science offers no 
material reward, never secures wealth, sometimes 
not even honour or fame. ‘‘ Looked on with 
indifference or even dislike by the State, the Church, 
and the public at large.’”’ The position of a man of 
science is a little better, for the B.A. meetings 
would scarcely be so popular if State and public at 
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large were so passive. As to financial success, the 
various inventors of the telephone, and some well- 
known scientists prove that a scientist may succeed 
very tolerably in this world, though he has more 
chances to fail, and certainly always remains a 
being far inferior, substantially, to the commercial 
man. 

Dr. Schunck read the full text of his long address. 
In proposing a vote of thanks, Sir Henry Roscoe 
expressed the hope that dilettanti—Dr. Schunck 
had modestly styled himself a dilettante—like 
Schunck, once a preacher, and Joule, once a 
brewer, would never fail in England ; and he then 
called upon Professor Mendelejeff to second this 
vote, although he was not aware by what means— 
by balloon perhaps—the celebrated Russian chemist 
had arrived. Among stormy applause rose a grey- 
haired gentleman, who at first in vain raised his 
hand to calm the applause, and then uttered, ‘‘I 
am not Mendelejeff, I am Lothar Meyer ;” but the 
section evidently considered him a most worthy 
substitute. Professor Lothar Meyer, of Tuebingen, 
stands in the front rank of those who have built up 
and elucidated the theories of modern chemistry ; 
he spoke a few words, in German, complimenting 
England upon her old-established union between 
abstract and applied science. Mendelejeff was 
present, but did not wish to speak as he is not 
conversant with English. 


CONDUCTION OF GASES. 

The first paper read on Thursday, Professor Schus- 
ter’s paper on ‘‘ Conduction of Electricity through 
Yases,” was referred to in the discussion on electro- 
lysis as one of the highest importance. It has, as yet, 
been assumed that whilst any small electromotive 
force could force a current through a solid, high 
electromotive forces were required for the conduc- 
tion of electricity through gases. Professor Schuster 
divides a cylindrical glass vessel, 15 in. high and 
Gin. wide, into two electrically independent com- 
partments, by means of a metallic screen connected 
to earth; the screen does not completely separate 
the compartments, but leaves a little space at the 
sides, above and below. In the one compartment 
is placed a gold-leaf electrometer, charged from 
without; in the other, two electrodes joined to an 
induction coil or a powerful battery of up to 1800 
cells, which Professor Schuster owes to a grant from 
the Royal Society. At ordinary pressure the gold 
leaves remain uninfluenced by any discharges on 
the other side ; when the cylinder has been rarefied 
to 4.3 centimetres mercury, however, the leaves 
diverging with a small charge, slowly begin to col- 
lapse, particularly under the influence of a con- 
tinuous battery current. It thus appears that a 
continuous discharge throws the whole vessel into a 
state in which the gas will probably conduct infinitely 
small currents, which, from want of sensitiveness of 
the apparatus, have not yet been traced below an 
electromotive force of + volt. These secondary 
currents increase rapidly with the intensity of the 
main discharges, with reduction of air pressure, and 
with anything that facilitates the diffusion of gas 
from the main to the auxiliary electrodes. There 
would thus be nothing peculiar in the gaseous state 
of a body to prevent any electromotive force, how- 
ever small, from producing a current; Edlund’s 
surface resistance loses its foundations. Professor 
Schuster argues: If the two atoms of a molecule are 
charged oppositely, and held together further by 
molecular forces, a finite force is required to over- 
come the latter; but if this is overcome, and the 
atoms set free, these atoms will be able to follow 
any electromotive force. He adopts now a sugges- 
tion made by Professor Balfour Stewart several 
years ago, that the air currents in our atmosphere 
may have electrical currents circulating in them 
owing to the lines of force of terrestrial magnetism, 
and that we have here the principal cause of the 
diurnal variations in terrestrial magnetism. It was 
difficult to imagine currents strorg enough ; but as 
probably continuous electrical disturbances are 
going on in our atmosphere, as we observe in 
thunderstorms and auroras, the regions within which 
these discharges take place would act as conductors 
for any electromotive force however small, so that 
any regular motions, such as tidal motions, could 
well produce periodic effects affecting our needles. 
The influence of sun-spots would also be explained. 
The discontinuity which we must presume for the 
electrical discharges in our atmosphere modifies the 
character of these effects, and limits them to a 
definite distance depending upon the time in- 
tervening between two discharges. In answer to 





Sir William Thomson, Mr. Schuster remarked, that 
he did not regard the whole atmosphere as con- 
ductive, but only those particles through which the 
discharge actually passed. 
Vortex THEORY. 

Two papers contributed by Sir William Thomson, 
‘¢ On the Turbulent Motion between two Planes,”’ 
and ‘‘On the Vortex Theory of the Luminiferous 
Ether,” though naturally of great value, can only be 
mentioned in these columns. 


ELEcTRO-CALORIMETRY. 


“‘The Null Method in Electro-Calorimetry,” of 
Professor Stroud and Mr. Haldane Gee, is a modi- 
fication of Pfaundler’s method. The idea is to 
introduce heat into a calorimeter, for the purpose 
of measuring the specific heat of a liquid, by means 
of an electric current traversing a wire. Pfaundler 
heated two identical calorimeters, the one containing 
water, the other the liquid to be examined, by two 
wire spirals of equal resistance. Messrs. Stroud and 
Gee adjust the current strengths, i.e., the resist- 
ances, in such a way that the same rise of tempera- 
ture takes place in both calorimeters ; and hereby 
they secure the advantages of a null method, whilst 
the correction for radiation becomes a matter of 
secondary importance. They exhibited two appa- 
ratus. The one set of calorimeters contained 
stirrers rotated by clockwork and wire spirals, a 
thermopile of ten iron and German silver junctions 
serving as a differential thermometer. In the other 
set the resistance spiral itself acts as stirrer, being 
attached to a balance arm with a pendulum. In 
both cases tubes of thin copper dip into the liquid 
to receive the jets of the cooling water. A Wheat- 
stone bridge method was also explained. 

After the reading of several reports on Friday 
morning, Professor Sir William Thomson exhibited 
and explained his ‘‘ New Standard Electric 
Balances.” There were four instruments ; but we 
must defer the detailed descriptions of these beauti- 
ful instruments for the present. 


Soar SPECTRUM. 


Professor Rowland, of the Johns Hopkins Uni- 
versity at Baltimore, then described his magnificent 
‘* Maps of the Solar Spectrum.” We mentioned 
these maps in our reports on the British Association 
meeting at Montreal, 1884, where our English 
astronomers had the first opportunity of admiring 
the work of their author. Rowland had a strong 
belief in diffraction gratings as the best means 
for photographing the solar spectrum, but at 
the time he could not obtain any gratings; so 
that he had himself to learn how to make them. 
Perhaps for this very reason they have become so 
beautiful, and the professor is now so thoroughly in 
favour of diffraction gratings—traced on concave 
mirrors of 21 ft. focal length—that he regretted 
that Mr. Higgs’ photographs of the spectrum, after- 
wards exhibited by Mr. Glazebrook, were not of 
this type. Rowland’s maps can be tested by seeing 
whether the overlapping portions agree ; and they 
agree very well. That photography offers excellent 
means for analysing the solar spectrum cannot be 
doubted; specially in the ultra-violet portions where 
the lines are so dense that the pencil-point always 
covers several lines ; drawing would here be im- 
possible. But photography is not equally good for 
all groups; the D group, for instance, does not 
photograph, so that there we must rely directly 
upon the eye. One disadvantage of the grating 
photographs was pointed out by Captain Abney, 
and Professor Schuster and Sir Robert Ball con- 
curred ; their scale is arbitrary, and it is difficult to 
identify the lines. Rowland, partially seconded by 
the astronomer of Princeton, Professor Young, 
maintained that as there was an error in Angstroem’s 
generally accepted scale, he did not hesitate to use 
his own scales ; he had every reason to believe his 
results accurate to one-tenth ef a division. Pro- 
fessor Rowland is also connected with the work on 
which two other papers based, viz., ‘‘ Rotation of 
the Sun as determined by the Spectroscope,” by H. 
Crew, and ‘‘ Recent Determinations of the Absolute 
Wave-Length,” by L. Bell. Some discussion arose 
as to how the rotation of the earth could introduce 
an error into the calculation of the sun’s period of 
rotation. The possibility of this error had been 
suggested by Professor Young, who could now him- 
self explain to the section of what kind this error 
was, 

METEOROLOGY. 


Monday was devoted to meteorology and allied 
matters, Professor Young explained the objects of 





‘‘The Princeton Eclipse Expedition.” In 1870 he 
had observed that the whole spectrum became filled 
with bright lines for two or three seconds when 
the sun was covered by the moon; that is to say, 
the usual black lines appeared reversed. Lockyer 
and others questioned the existence of this revers- 
ing layer of the sun’s atmosphere close to the limit 
of the sun. Unfortunately clouds prevented good 
observations ; at the close of the totality, however, 
the light returned suddenly, so that three different 
observers obtained good results. Papers by Professor 
Weber ‘‘ On Atmospheric Electricity,” and by Pro- 
fessor Cleveland Abbé on ‘‘The General Biblio- 
graphy of Meteorology,” were followed by several 
= referring to the Ben Nevis Observatory. It 

as been proposed that the Committee on the 
Ben Nevis Meteorological Observations should co- 
operate with the Scottish Meteorological Society. 
The Committee believe that the great expectations 
as to the practical value of high-level observations 
in forecasting weather, have been morethan realised ; 
and those observations, theysuggest, should be com- 
bined with those made at the same moment to Fort 
William. In the House of Commons, it has been 
stated, however, that the results did not warrant the 
grant asked for from the Treasury. It was remarked 
in the debate that a further low-level observatory at 
the foot of the Ben Nevis would be valuable. Mr. 
Dickson has tested the applicability at high-level 
stations, such as the Ben Nevis Observatory, of 
existing tables and formule for calculating the dew 
point and humidity from the readings of the wet 
and dry bulb thermometers. The results show 
that for investigations of this kind a great range of 
humidity is necessary, the indications of the wet 
and dry bulbs being very uncertain when the 
difference between them is small. The final report 
of the Committee on the Chepstow Meteorological 
Observatory did not request their re-appointment, 
as they see no prospects of the scheme being ever 
carried out. 

According to Professor Edward Hull, ‘‘The 
Effect of Continental Lands in Altering the Level 
of adjoining Oceans,” has been much overlooked by 
British physical geographers. A slight rise in the 
surface of the ocean in proximity to the coast seems 
to be admitted, but the amount is considered 
insignificant. The German geographers, Suess and 
Fischer, have recently drawn attention to this 
problem ; they base their results on observations 
of the length of the second’s pendulum, but their 
empirical formula leads to startling figures. Pro- 
fessor Hull’s own figures, although they do not 
attain such magnitude, will be considered astound- 
ing; he calculates a rise of the ocean surface of 
780 ft. for Mexico, 1800 ft. for Bolivia, 840 ft. for 
Chile, all understood above a mean geodetic surface. 

The Hon. R. Abercromby contributed a paper on 
the ‘‘ Different Varieties of Thunderstorms and a 
Scheme for their Systematic Observation in Great 
Britain.” Mr. Abercromby distinguishes three 
kinds of thunderstorms—small cyclonic storms ; 
secondary cyclone storms, generally without wind ; 
line storms, the most violent, which move in long 
narrow belts of several hundred miles length. The 
observation question was raised last year at Bir- 
mingham, and seems to have made little progress, 
since it is not quite settled even what kinds of 
schedules should be given to the three classes of 
observers whom it is hoped to interest. 


MAGNETIC PROPERTIES OF GASES. 


Electrical papers predominated on Tuesday. 
Professor Quincke, of Heidelberg, opened the pro- 
ceedings by summarising his researches on the 
‘* Magnetic Properties of Gases.” Professor 
Quincke’s English is not very fluent, but he spoke 
with remarkable clearness. He introduces his 
gases into LU tubes, the one limb of which is 
placed between the poles of an electro-magnet, 
whilst the other limb is attached to a liquid mano- 
meter. Different gases are introduced, and thus 
comparative results obtained; the method, how- 
ever, gives no clue as to the properties of the 
vacuum. The magnetic forces employed are the 
strongest ever produced ; the strength of the field 
could be varied between 6000 and 60,000 C.G.S. 
units. These fields were obtained by means of the 
great electro-magnet of the Berlin Academy, which 
weighs 8 cwt.; pole cylinders of 8mm. diameter 
were attached to the large pole shoes and the U tube 
mentioned, was protected against the feathering 
pressure of the limbs by pieces of brass. The dif- 
ferences in level observed never exceed 4.5 mm. ; 
.001 mm, can be read off, 
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ELECTRICAL STANDARDS. 


Mr. Glazebrook, F.R.S., then read the ‘‘ Report 
of the Committee on Electrical Standards,” and 
added an account of his own investigations into the 
‘*Permanence of the B. A. Standards of Resist- 
ance.’ The report recommends the adoption 
of the units such as fixed at the Paris Congress, 
at any rate for ten years. The six original standard 
B. A. coils of the Cavendish Laboratory have been 
examined in 1864, ’67, 79, ’81, ’87. The six coils 
are known by letters: A and B are platinum- 
iridium alloys, C gold-silver, D and E platinum, 
F and G platinum-silver. At the first examination 
the temperatures were determined at which the 
resistance of all these 1-ohm coils were equal to 
one another. For the subsequent examination, 
one coil has been taken as standard, and the others 
compared to it. In all cases but one the tempera- 
tures at which the various coils are equal to one 
another had remained practically constant; we 
have, for instance, for coil A, 16 deg., 16.1 deg., 
16 deg.; for B, always 15.8 deg. The exceptional 
coil is the coil F; it appears, however, very pro- 
bable that this coil too has remained constant, but 
that its temperature coefficient has originally been 
miscalculated. Mr. Glazebrook’s analysis of the re- 
sults of researches conducted by Professor Fleming, 
not published yet, entirely supports his views. 
The next paper was of an equally theoretical and 
yet eminently practical character. Professor Row- 
land gave the ‘‘Final Value of the B. A. Unit of 
Electrical Resistance as determined by the American 
Committee.” Although the experiments were prac- 
tically finished in 1884, the report has not yet been 
printed. It must soon appear: only Professor Row- 
land is not sure whether the State Department will 
entirely satisfy his wishes regarding the publication, 
and he will therefore keep acopy of his manuscript. 
Professor Rowland worked in conjunction with 
Professor Kimball. We give their figures, together 
with the figures of other investigators :—1 B. A. 
unit of resistance equals in absolute unit (mean of 
73 experiments, method Kirchhoff), 0.98646+40 ; 
1 B. A. unit of resistance equals in absolute 
unit (mean of 43 experiments, method Lorenz), 
0.98642+18. Hence: One mercury unit would be 
equal to 0.95349 B. A. unit ; or the mercury column 
of 1 ohm resistance has a length of 106.32 centi- 
metres, against 106.25 found by Lord Rayleigh. 
The mercury units (100 centimetres) of others are: 
0.95412 


Lord Rayleigh 

Mascart ... 95374 
orenz : 95411 

Strecker ... 93334 

Hinnstedt ... 94356 

Roiti 95366 


These agree all well with the exception of Strecker 
and Hinnstedt. Mr. Glazebrook made a very in- 
teresting communication with regard to this devia- 
tion. He asked Strecker to send him copies of his 
mercury columns; and comparing these with his 
standards, Mr. Glazebrook arrived exactly at Lord 
Rayleigh’s figure, .95412. Hinnstedt’s column simi- 
larly gave .95411. Unless, therefore, the mer- 
cury columns had altered in the meanwhile, 
the agreement is a most satisfactory one. Lord 
Rayleigh remarked how surprising it was that Row- 
land and he should so well agree as to the absolute 
unit, and only approximately in their compari- 
sons of the mercury unit to the B. A. unit. 
There may be many reasons for this; ore, 
for instance, may be found in the circumstance that 
Lord Rayleigh had the 1-ohm standard at his 
disposal, whilst Rowland had only a 10-ohm coil 
sent from here. 

Professor Wiedemann regretted that several of 
the memoirs on this question, those of Lenz, 
Lenoir, &c., were not yet in our hands. 


ELECTRIC RESISTANCES AND INDUCTION. 

Mr. W. H. Preece, F.R.S., communicated three 
papers to this section : ‘‘ The Specific Resistance of 
Commercial Iron,” that is, the very soft Swedish iron 
now used for telegraph wire, is, he finds, 6.034 and 
not 6.588 as stated in text books. The specific re- 
sistances at 60 deg. Fahr. are: Silver, 1.609; copper, 
1.642 ; pure iron, 9.753; best commercial iron, 
9.886. This wire as now supplied has a conduc- 
tivity of 98.44 per cent. of pure iron; and its 
temperature coefficient is R;,.= R-1.0048 "— ; for 
copper we have the factor 1.0031. As Mr. Preece had 
explained in Section G, a new practical unit of resist- 
ance has nowcome into favourat the Post Office, that 
is the weight of wire per mile of one ohm re- 
sistance; this is for pure iron—as to what he 
calls pure iron Mr. Preece referred Professor 


Silvanus Thompson to a paper read before the 
Institute of Civil Engineers—4368 lb., approxi- 
mately two tons, as Sir Robert Ballelicited. A ton 
of iron wire of 98 per cent. conductivity was stated 
to cost between 15/. and 20/. ; a ton of 90 per cent. 
only 51. According to the second paper the ‘‘ Co- 
efficient for Self-Induction” is, for iron wire, 
L=0.00498, measured by the duplex method, and 
.0051 measured directly, given in terms of 10-° 
centimetre per mile. The mean result is .00504. 
The L of copper wire may be neglected, being less 
than .00001 x 10-° centimetre per mile. The third 
paper continues the highly interesting subject of 
‘*¢ Induction between Wire and Wire.” Mr. Preece 
has not much consolation for those whom his 
communication to the Birmingham meeting so 
seriously alarmed regarding the secrecy of any 
message entrusted to any wire. Experiments have 
been made on the banks of the Severn, where the 
buzzer, interrupting the current 250 times a second, 
was just audible over the 4$ miles across the 
river with a current of .449 ampére ; on the Port- 
land Sands of South Wales, where induction be- 
tween the two wire squares, fixed the one 15 ft. 
above the other, remained noticeable when the 
lower one was covered by the tide; on roads and 
railways in many counties ; and in the corridors of 
the General Post Office. The law has been formu- 
lated that the distance of audible induction depends 
directly upon the strength of the inducing current 
C, and on the length / of the wires opposed to each 
other ; and inversely on the square of the distance 
d separating them, and on the electrical resistance 
rv, of the disturbed wire ; thus the secondary cur- 


rent C,—M ai When these quantities are ex- 
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pressed in C.G.S. units, M equals .005. The in- 
fluence of one mile of wire carrying one ampere 
can apparently extend to a distance of 1.9 miles ; 
and the current induced by one mile of one ampére 
is 13x10-"% ampére. A Bell telephone would 
hence require .0000000001 milliampere to be au- 
dible. These majestic rows of cyphers are not very 
reassuring. In answer to Sir W. Thomson Mr. 
Preece, who gave only abstracts of his papers, added 
that the M and some of the figures were cal- 
culated from observations on squares placed in the 
corridor of the GeneralPost Officeat distancesof jin. 
Gin., 12 in. and 20 ft. and 80 ft. Onecurious result 
of these inquiries is that the disturbances are trans- 
mitted equally well through water and earth, as 
through air. Hence our cables suffer too. From 
Land’s End, for instance, start among other cables, 
the Brest cable and the Lisbon-Vigo cable; they 
are parallel at the Land’s End for a little distance 
only, yet signals transmitted through the one have 
been listened to in the other. Some good may be 
hoped for from this annoying publicity ; as com- 
munication between ship and ship, island and 
mainland, and, finally, between coal pits, appears 
possible. 








NOTES. 
Exscrric Licnt on Russian Rariways. 

Tue Russian Minister of Ways of Communication 
has appointed a special commission to select the 
best system of electric lighting for railway carriages. 
This is the result of a decision recently arrived at 
to render the adoption of the electric light com- 
pulsory upon the principal railway companies for 
all passenger trains. The experiments will be con- 
ducted on the Nicolaeff Railway, and arenot expected 
to last more than a month. The South Russian 
Railway Company, it should be noted, has already 
adopted the electric light for all fast trains running 
between Odessa and Kieff; while it has been used 
in the special Imperial trains for some time past. 


DEPRESSION IN THE Russian Coat TRADE. 

The St. Petersburg newspaper Novoe Vremya 
asserts that in spite of the recent heavy duty im- 
posed on foreign coal, the native industry still shows 
signs of depression. Last month fifteen more pits 
were closed, thereby reducing the total of 149 in 
1881 to 73. Only those pits pay having a special 
tariff arrangement with the Russian railways. These 
belong to a few families possessing powerful railway 
and court influence. Moreover, for some time past, 
in order to compete more easily with English coal, 
the Donetz proprietors have been sending to the 
Odessa market an inferior article which has given 
the native coal a very bad name. The Novoe 
Vremya says that 120 tons of this Russian coal will 
not do the work of 90 tons of Newcastle coal, so 





that although sold at a shilling or two a ton cheaper 








it is the dearer article in the long run. Out of the 
4,000,000 tons of coal consumed by Russia only 
one-third is supplied by the mines in the Donetz 
basin. 

A SURVIVAL oF THE Stone AGE. 

When Mr. Im Thurn and Mr. Perkins made 
their memorable journey to Mount Rosamia, in 
the interior of British Guiana, they found the art 
of stone implement making not yet extinct amongst 
the Macusi Indians, who inhabit the village of 
Konkarmo, in the neighbourhood of Rosamia, and 
situated near the Irenq river. These Indians 
used iron implements bought from the Portuguese 
traders on the Rio Branco and elsewhere; but they 
still kept up the art of stone shaping, the articles, 
however, being rather for ornament than anything 
else now. Stone axes, bottles, and models of 
animals were made still. According to the account 
of Mr. Perkins, the stone is a kind of purple ser- 
pentine called ‘‘ Yarowah,” and found by the river 
beds. The process consisted in selecting a stone 
bearing a rough resemblance to the object to be 
made. It is further chipped into shape by a sharp 
edged stone or a cutlass, then rubbed on a rock 
harder than itself. In this way the rough edges 
are changed into oblong facets, which are in turn 
reduced in size, and ultimately smoothed away 
altogether, by a gentler friction. It was probably 
in the same way that the flint axes of our ancestors 
were prepared. 

CorKSCREWS. 

There is scarcely any article of domestic use, 
concerning which persons will not be surprised, 
when they are informed as to the extent of 
its use. The number of corkscrews is a point 
in case, the figures of which may appear de- 
cidedly antagonistic to the total abstinence cause. 
Yet one firm in Newark, U.S., made in one 
year 150,000,000 corkscrews. Visitors at the 
American Centennial Exhibition in Philadelphia 
in 1876, will remember with interest the curious 
automatic machine at work making corkscrews, 
which was fed from acoil of wire mounted upon 
a reel, and at the other end of the machine 
discharged a finished corkscrew in about 30 seconds. 
These corkscrews, however, are made in a great 
variety of forms on purpose to meet the diffe- 
rent tastes and uses of various persons and nations ; 
one of the most peculiar of them being the left- 
handed corkscrew, of which the first one was made 
for a left-handed bar-keeper; and they are now 
kept constantly in stock. Another firm in the same 
town makes 300,000 pocket corkscrews in a year, 
giving some indication of the number of philan- 
thropists among our great republican neighbours. 


THe HyproGen-AMALGAM PROCEss. 

The amalgam process of extracting gold from 
ground ore, especially the ‘‘ tailings,” which has 
been devised by Mr. Molloy and taken up by the 
Hydrogen-Amalgam Company, is now in opera- 
tion abroad. It consists in placing the mercury 
in a flat pan, having a flat disc floating on the 
mercury ; this surrounds a porous pot containing a 
lead anode in a solution of sulphate of soda—the 
cathode is the mercury itself; and the current is 
obtained from a small dynamo. The ground ore, 
with water, is fed in between the porous pot and 
the disc, and a circular motion is given to the disc, 
so as to spread the ore under it through the 
mercury, thus bringing every particle of ore into 
contact with the mercury before urging it out at 
the rim of the disc by centrifugal force. The 
electric current develops hydrogen at the mercury, 
and thus cures its tendency to oxidise and become 
ineffective, or, in technical terms, to ‘‘sicken.” It 
is claimed that 40 per cent. more gold can be 
extracted from the ore in this way than by the 
ordinary amalgam process, and that the waste of 
mercury by oxidation is prevented. This use of 
electricity has been tried by others; but Mr. 
Molloy’s method is somewhat different from the 
others. We may add that electricity has also been 
applied by Dr. J. H. Doe to the extraction of silver 
ore at Douglass Mill, Dayton, Nevada. 


THe Wori’s STEAMERS. 

The number of steamers existing in the world 
last year was estimated at 9969, of an aggregate 
burthen of 10,531,843 tons. The corresponding 
number of steamers existing in the world in 1885 
was estimated at 9642, of an aggregate burthen of 
10,291,241 tons. The total of 9969 steamers, re- 
presenting the world’s steam shipping in 1886, was 
made up as follows: Iron steamers, 8198, of an 
aggregate burthen of 8,911,406 tons; steel steamers, 
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770, of an aggregate burthen of 1,206,962 tons ; 
composite steamers, 109, of an aggregate burthen 
of 32,820 tons; and wooden steamers, 822, of an 
aggregate burthen of 380,655 tons. Of the steamers 
afloat in 1885, 5792 were owned by the United 
Kingdom and its colonies, their aggregate burthen 
being 6,595,871 tons. The other countries of the 
world owned steamers as follows, last year: Ger- 
many, 579; France, 509; Spain, 401; the United 
States, 400; Norway, 287; Russia, 212; Denmark, 
200; Italy, 173; Holland, 152; Brazil, 141; Japan, 
105 ; Greece and Turkey, 82 each; Belgium, 68; 
Chili and the Argentine Republic, 43 each ; China 
and Portugal, 27 each; Hawaii, 21; Mexico, 15; 
and miscellaneous, 50. It will be seen that, not- 
withstanding the great depression prevailing in 
steam shipping, the number of steamers afloat last 
year increased to the extent of 327, as compared 
with 1885, 
FreNcH TELEGRAPHY. 

There are now twelve telegraph wires between 
Paris and London, besides two wires between Mar- 
seilles and London, with junctions at Paris. There 
are ten telegraph wires from Paris to Germany, 
viz., four to Berlin, two to Frankfort, one to 
Cologne, one to Hamburg, one to Strasbourg, and 
one to Mulhouse. Metz has no direct telegraphic 
communication with Paris. To Austria three wires 
have been carried from Paris, viz., two to Vienna 
and one to Bregenz. As regards Belgium, there are 
two wires from Paris to Brussels, and two from 
Paris to Antwerp. Denmark is united directly to 
Paris by a submarine cable from Frederica to 
Calais. Only one wire has been carried to Spain, 
viz., from Paris to Madrid. Two wires have been 
stretched from Paris to Amsterdam. Italy has six 
wires from Paris, viz., two to Rome, one to Florence, 
one to Turin, one to Genoa, and another to Milan. 
There are four wires between France and Switzer- 
land, viz., two to Geneva, one to Bale, and one to 
Berne. As regards the internal telegraphic system 
of France, it may be added that six wires now unite 
Paris to Marseilles ; Bordeaux and Lyons have each 
four wires; Lille, Havre, Brest, and Toulouse have 
three each ; and Amiens, Montpelier, and Nantes 
have two wires each. All the other provincial 
préfectures are united to Paris by a single wire 
with the following exceptions :—Tuille, Quimper, 
Mont-de-Marsan, Foix, Carcassonne, Privas, Gap, 
Digne, Mende, and Ajaccio. These omissions 
will shortly be made good. 


SEwaceE at Norwicu. 

Mr. Marshall, city engineer at Norwich, has 
prepared an elaborate report upon the sewerage 
works of that city. He considers that the old 
sewers are defective, and that a radical change of 
system must be enforced. He proposes certain new 
intercepting sewers, new subsidiary sewers, and 
ventilating shafts. The new intercepting sewers, 
if constructed, will take the place of the present 
low-level system, and will be carried on the same 
lines on the south side of the Wensum, but at a 
higher level. The sewage of that portion of the 
city which cannot be delivered by gravitation will 
be lifted at a sunk pumping station at the north end 
of Tombland, and will be carried forward along 
King-street to the existing pumping station. Mr. 
Marshall considers that some relieving rain-water 
sewers must be constructed, and that as ventilators 
of sewers cannot be too numerous, one to every 500 
of the population should be provided. The present 
pumping engines should, he thinks, be altered, as 
they are consuming too much fuel by at least one- 
half. A new rising main must, he considers, be 
provided sooner or later. Mr. Marshall sums up 
matters by estimating as follows the cost of the 
works which he proposes : Main intercepting sewers 
on both sides of the Wensum, 11,100I.; large and 
small subsidiary pipe drains, 31,000/.; ventilating, 
inspecting, and upcast shafts, 4000/.; relieving 
sewers, where required, 2000/.; arrangements for 
Shone’s injectors at three pumping stations, 10,0001. ; 
alterations to present pumping engines, 30001. ; new 
rising main, 10,000/.; contingencies at 10 per cent., 
7000/.; total, 78,1000. 


A Maenetic BaLance. 

Mr. Edison has brought about an ingenious 
adaptation of the Wheatstone balance for measur- 
ing the magnetic property of iron. By analogy 
with the Wheatstone balance, Mr. Edison reasoned 
that if two points are kept at a constant difference 
of magnetic potential, the fall of potential from one 
to the other through two or more paths will be 
uniform if the paths are magnetically identical. The 





magnetic bridge is a rhomb or a rectangle of four 
pure Swedish iron sides, each soft and thoroughly 
annealed. To the acute angles of the rhomb are 
connected the poles of a horseshoe magnet which 
develops a certain magnetic potential difference 
between these points. Connected to the two 
obtuse angles, and projecting inwards, are two bars 
of Swedish iron similar in section to those of the 
sides. Their inner ends are hollowed out and 
approach to within half an inch of each other. 
Between these is hung a stirrup by a silk fibre 
carrying a short needle formed of hard steel well 
magnetised. To the stirrup is attached a pointer 
moving over a graduated arc, or, better, a mirror 
by which the deflection can be read in the usual 
way. The instrument is used by removing one of 
the side bars and replacing it by a bar of the iron 
to be tested. The balance on the needle is dis- 
turbed if the new bar varies in its magnetic quality 
from the old. Great variations of this quality have 
been found in irons the same commercially ; and 
hence it is necessary to test the iron used in dynamo 
construction by such an instrument as that de- 
scribed. 


INTERNATIONAL RAILWAY CONGRESS. 

In accordance with the resolution passed at 
Brussels in 1885, the second session of the Inter- 
national Congress on Railways was commenced 
at Milan on the 17th inst., and will conclude 
to-morrow. The congress was established for the 
purpose of facilitating the interchange of ideas 
on the construction and operation of railways, ‘and 
to this end the principal Governments and railway 
administrations of the world have been invited to 
send representatives, an invitation which has been 
pretty fully responded to. The main body of the 
congress is split up into five sections, each of which 
considers a different class of questions, but when a 
subject is of interest to more than one section, 
arrangements are made for the holding of a joint 
meeting, and questions relating to the general con- 
stitution and management of the congress are 
settled by that body sitting in full court. The 
discussions are conducted in French, which lan- 
guage will also be used in the publication of 
abstracts from the papers to be read before the 
meetings; interpreters are, however, provided for 
the benefit of delegates of other nationalities. At 
the end of each session complete minutes of the 
proceedings will be published, copies of which will 
be forwarded to the various Governments and rail- 
way administrations represented. Among the more 
interesting of the subjects discussed at Milan 
may be mentioned the use of metallic sleepers, the 
lighting and heating of trains, and the employment 
of continuous brakes. The British Government 
is represented at the congress by Major-General 
Hutchinson, and several of the chief English lines 
have also nominated delegates. 


LIVERPOOL BAY AND BAR. 
To THE EDITOR OF ENGINEERING. 

Srr,—Having been present at the reading of the papers 
on the Mersey River, and heard their discussion at the 
meeting of the British Association at Manchester, I take 
the occasion of offering a few comments on the matters 
involved from a physiographical point of view. 

With respect to Liverpool bay, I am not aware if any 
borings have been taken of the banks themselves, as has 
been done over the Channel Tunnel, and at Spithead, 
but they might now be undertaken at numerous spots 
over the whole bay to demonstrate their formation and 
nature. The foundations of the great banks would be 
interesting objects of investigation, to find out if the 
were permanent structures or were shifting sands. It 
may be that under the visible yellow banks there would 
lie boulder clay of Liverpool, and under that the red 
marls of Southport, or the sandstones of New Brighton. 

The banks may further be found representative of a 
submerged portion of Lancashire in the Irish Sea, and 
may not therefore be taken to indicate thereby the 
detritus of the tides and currents of the River Mersey. 
These borings would become of interest when any serious 
essay was made for the military defence of the port of 
Liverpool. 

In consequence of the shifting nature of the channels 
between these banks, the use of monitors or turret ships 
would be risky to themselves and uncertain in ward- 
ing off invasion by an enemy’s fleet. But if substantial 
foundations could be discovered on the banks it would be 
practicable to construct circular forts on them, as is done 
at Spithead, and arm them with guns to sweep the neigh- 
bouring channels of approach for fighting vessels. 

Respecting the proposals to construct tidal walls along 
the west side of the Bootle Channel all the way out to 
Formby, similar to such as exist on the Tyne, Tees, and 
other river mouths, many objections may be mentioned 
against them. The serious one would arise from their 
tendency to choke up the western passages for vessels 
going along the coast of North Wales, to the Dee, Clywd, 











Menai Straits, and thus to injure coast trading. In a 
hydraulic sense also the walls might endanger the proper 
filling up of the lagoon inside Liverpool with tidal water 
by cutting off its ingress from the westerly direction from 
the open sea. 

The height of the rise of the tide at Liverpool and 
Birkenhead would thus be diminished, and if there was 
less water in the lagoon above, there would be less current 
out, stagnation would be started, followed by silting 
up by deposit of mud, and so the navigation would be 
ai EH 

he lagoon of the Mersey, after all, should be the real 
object of marine preservation and improvement, and not 
the channels either going in or coming out, as if there be 
a high level and large quantity of water maintained in 
the pool, it will always Nos after and keep open its own 
passages of access. 

There is scarcely any analogy in these respects with the 
Tyne, Wear, Tees, &c., as these rivers have no pool, but 
Liverpool port comes nearer to the state of nature at 
Portsmouth, Poole, Montrose, &c., where there is an 
inside lagoon, and not a large river. 

In relation to the above considerations to the new ship 
canal, it may be stated that its advantages to Manchester 
will be seriously curtailed by the continued existence of 
the Liverpool bar. It will be seen that if the exit of the 
canal had been taken to any spot outside the bar, there 
would have been a very distinct advantage of ships going 
to Manchester over those going to Liverpool. As it 
stands, ships for both cities will have to endure equally 
long delays inside or outside the bar as they are going out 
or coming in, so that the Manchester Canal is seriously 
handicapped at the very place where it ought to gain a 
score in time. 

In order to meet this difficulty a new route for the canal 
is proposed by cutting a canal through the isthmus of 
Wirral, and making the exit into the estuary of the Dee, 
and thence ships would pass out quite free from the 
Liverpool bar, by going down a channel made suitable 
for navigation. 

That there existed in former times a communication 
between the Dee and the Mersey is very probable from 
the configuration of the country between Chester and 
Ince, including the valley of the Gowy—and the land is 
level—and the lowest part of the peninsula of Wirral. As 
the ship canal is proposed to be carried along the Cheshire 
side of the Mersey pool, as far as Eastham, there would 
be little difficulty in diverting the course at Ince inwards 
and across the base of the peninsula. 

There would of course be railways and roads to cross as 
before, but these obstacles might be coaxed, as were 
similar ones on the main line of thecanal about Warring- 
ton and Boston, by suitable bridges. The channels of the 
estuary of the Dee would then require to be improved by 
suitable engineering appliances, for facilitating’navigation 
to the open sea for large ships. 

Thus an old trade route would be opened up, and re- 
stored from old Roman times, and the modern Dee be 
brought into the catagory of useful navigation, and made 
a worthy competitor and co-worker with the Mersey, 
Ribble, Wyre, and others entering the Irish Sea, in for- 
wardingthe prosperity of Lancashire. 

W. G. Brack, F.R. Met. Soc. 

Manchester, September, 1887. 





FENBY’S MARINE ENGINE. 
To THE Epitor oF ENGINEERING, 

Srr,—An engine having two pistons to each cylinder 
was patented by Mr. J. G. Bodmer as far back as 1834 
m o. 6616), a model of which may be seen in the South 

ensington Museum. 

The following is an extract from the above specifica- 
tion: . 

‘*The employment of two pistons in one cylinder mov- 
ing in opposite directions, each piston working a separate 
crank on same shaft.” 
Tam, ‘em truly, 
. H. Gat, Stud. Inst. C.E. 
September 19, 1887. 


To THE EpiTorR or ENGINEERING. 

Srr,—In your issue of the 16th inst. I recognise in the 
illustration and description of Mr. H. P. Fenby’s marine 
engine, a very old friend. It may save the patentees 
much trouble and expense to learn that—as no doubt 
many of your readers are aware—this type of engine was 
invented and patented as early as 1834 by the late Mr. J. 
G. Bodmer, subsequent patents for improvements bein 
taken in 1841, 1843, and 1844, It was known as ‘‘ Bodmer’s 
compensating system,” and many stationary and two loco- 
motive engines were made pj successfully worked on 
this plan. I have in my possession a model of a marine 
engine, with overhead cylinders, which was exhibited 
for about nineteen years in the Patent Museum at South 
Kensington, identical in construction with that illustrated 
by you, with double connecting-rod, solid and hollow 
piston-rods and two pistons in onecylinder. The station- 
ary engines referred to were at work regularly for many 

ears in several large workshops and manufactories in 
ncashire. About four years since I saw one of these 
engines still in active operation at a bleach works in 
Bolton, where it had worked for over thirty years; 
another had been altered only a few years previously 
because quite worn out. 

Asa proof that engines of this type entirely fulfil the 
purpose for which they are designed, it may be mentioned 
that one with a 14-in. cylinder was bolted to the posts of 
the workshop, where it was made, and run at over 100 
revolutions per minute with the caps removed from the 
crankshaft bearings ; there was no perceptible vibration 
in any part of the building, although a very old one. It 
is surprising that the idea has not been revived sooner, a8 
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although at the time of its invention the engine was con- 
sidered somewhat complicated by many engineers, at the 
present day with existing facilities for accurate workman- 
ship this objection would hardly apply. 
G. R. Bopmer. 
14, Delahay-street, Westminster, September 19, 1887. 





SHIP BOATS. 
To THE EpiToR oF ENGINEERING. 

Srr, —In your last issue Captain Grant draws attention 
to the boat question on passenger vessels, and describes 
a method of carrying boats one within the other, which 
is ingenious, so far as the economy of space is concerned. 
Since the Oregon disaster I have given a good deal of 
thought to this matter, and I have come to the conclusion 
that a boat which cannot be instantly used is not worth 
carrying. Boats stowed, as described by Captain Grant, 
implies that the internal fittings must be interfered with, 
and as it takes time to put them in order their usefulness 
is much depreciated. The fact that the Board of Trade 
Inquiry Committee recommend a large increase in the 
boat becaagr G independently of collapsible boats, rafts, 
&c., shows that they are alive to the great importance 
of good substantial boats being provided which will be of 
service at a moment’s notice. s order to assist as much 
as possible in the practical demonstration of such recom- 
mendations, I have devised an arrangement similar to 
the sketch herewith. By this arrangement it is possible 
to stow double the number of boats on the same deck 
space as occupied by the present arrangement of boats, 
and in addition to carry life rafts which could also be 
arranged to support the lower boat. The davits being 
placed clear of the boats, are always ready for action. 
They are worked outwards and inwards by means of a 

















worm and worm quadrant, and the power can be applied 
by hand, steam, or hydraulic. By a — arrangement 
of interlocking the davits, it is possible to lower two, 
four, or six boats at once, or singly if required, thus 
saving valuable time. The tie-rod between the davits will 
also be most useful for attaching chairs to for lowering 
the passengers into the boats, and as the davits can be 
brought inwards the passengers can step into the chair 
without trouble or danger. The plans and model of the 
arrangement have been seen by anumber of practical men, 
and the adoption of the same hinges a good deal upon the 
recommendations put forward becoming law. 

Notwithstanding the fact that so much attention has 
been paid by the Admiralty to subdivision, there are 
coveral melancholy proofs which demonstrate the impossi- 
bility of perfection in such matters. Again, the element 
of fire has to be considered, and notwithstanding the 
number of pumps with which the City of Montreal was 
credited, it was not possible to save the ship. Under 
these circumstances prevention is better than cure, and 
no ship should be without the means of escape from such 
catastrophes. Apologising for such lengthy remarks, 

I remain, yours, 
J. P. Witson, M.I.N.A. 
Springfield, Dalmuir, August 29, 1887. 





STUFFING-BOXES FOR TANDEM ENGINES. 
To THE EDITOR OF ENGINEERING. 

Srr,—We observe in your issue of the 16th inst., a 
letter from Mr. V. Petherick, M.I.M.E., of Brisbane, 
stating that he devised, in the year 1884, an arrangement 
of stuffing-box and gland “‘ absolutely identical in every 
respect” to that which we applied to the quadruple 
expansion engines of the steam yacht Myrtle, as described 
and illustrated in ENGINEERING, June 10, 1887. Now 
we are much surprised that an engineer who has had the 
ability to design so ingenious an arrangement as is shown 
by his sketch, should have committed himself to so 
sweeping an assertion. We are free to admit that Mr. 
Petherick’s device (now first brought to our notice) is 
absolutely identical in every respect (indeed it would be 
difficult for any one who had seized the idea of abolishing 





design—thought out by us this time last year—of stuffing- 
boxes for piston-rods and valve spindles, which latter, by 
the way, Mr. Petherick does not mention. We after- 
wards hit upon what we consider, with all deference to 
your correspondent’s opinion, the ‘‘ new arrangement” of 
making the stuffing-boxes in halves and bolting them to 
the cylinder covers (instead of being cast all in one as 
shown on his drawing). Well, this may seem to Mr. 
Petherick a trifling novelty unworthy of notice, but seeing 
that it permits the covers of the lower cylinders to be 
lifted, and the pistons overhauled (or even removed) 
without disturbing the upper cylinders, which is impossible 
with his plan, we fancy that the majority of marine 
engineers will agree with us in thinking that the question 
of thus overhauling tandem engines iz of fully as much 
importance as the mere abolition of stuffing-boxes, great 
as that improvement unquestionably is. 

As it might be inferred from Mr. Petherick’s remarks 
that we had patented the design referred to, we beg to 
state that, like himself, we did not consider it worth while 
to protect it, but what we do claim as our patent right is 
the arrangement of cylinders, &c., whereby one-half of the 
engine can be worked if the other half should break down 
or require to be overhauled. 

Yours faithfully, 
RANKIN AND BLACKMORE. 
Eagle Foundry, Greenock, Sept. 20, 1887. 





THE CENTENARY OF STEAM 
. NAVIGATION, 
To THE EprToR OF ENGINEERING, 
S1r,—In this age of centenaries and jubilee celebrations 
T have looked in vain for any sign of recognition that it 
is just a century since steam navigation became an esta- 
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blished fact under Miller, Symington, and Taylor, at Dal- 
swinton. : 

I sincerely hope that this hint will be taken up in the 
manner such a subject deserves, and that our Trans- 
Atlantic friends will be able to send us what documents 
and models they possess, so that the claims of Fitch, 
Rumsey, Fulton, and others may be decided once for all. 

I remain, Sir, yours faithfully, 
“ C. Purcert Taytor. 

3, Great Coram-street, Russell-square, Sept. 20, 1887. 





CONCRETE IN SEA WATER. 
To THE EDITOR oF ENGINEERING. 

Srr,—Kindly allow me to correct two typographical 
errors in my letter to you of the 12th inst., which appeared 
upon page 313 of your number of the 16th inst. Lines 34 
and 35:.‘‘ permanent” should have been ‘* paramount.” 
And line 16 from end, ‘“‘strength” should have been 
‘* strengths.” I am yours, &c. 

JOHN NEwMaN, Assoc. M. Inst C.E. 
September 16, 1887. 








MECHANICAL STOKERS. 
To tHe Epritor oF ENGINEERING. 

Srr,—I trust you will allow me the favour of a few 
lines in reply to Mr. Inglis’s letter in your issue of the 
9th inst., but I feel somewhat at a loss how to begin, as 
he does not write with a view to clear but rather to 
muddle the question. 

His letter also is almost a repetition of his previous one, 
and ignores all the most important points in my letter. 
He states that the decisions of the judges who tried the 
case are wrong, and were given on “erroneous evidence.” 
If such be the case what was Mr. Inglis doing to let this 
happen, knowing as he does ‘‘all about mnis and 
Proctor’s machines,” and also being Mr, Bennis’s prin- 
cipal witness ? 

It is a very strong statement for him to make, after the 
case has been thoroughly sifted in the Courts for thirteen 
days, when some of the best legal talent of the country 
were engaged on behalf of Bennis, and had been working 





the upper stuffing-boxes to think out a different plan con- 
sistent with accessibility for adjustment) to our first 





on the case for fifteen months. 


sliding shovel, and ignores altogether my reference to his 
not using it, after patenting it in 1875. I trust your 
readers will note this, 

As Mr. Inglis refers again to the great injustice Mr. 
Bennis has suffered, I ask him and your readers also how 
it is possible for Bennis to have suffered an injustice in 
the face of Mr. Inglis persistently contending im all his 
letters that a sliding motiun is far superior to a swinging 

























































































414A 

















SS 





SSSSSSSSSSSSSS 


Bennis 187! 





or radial motion, and when Mr. Bennis patented a sliding 
shovel in 1875 and could have used it, but instead of doing 
so he commenced to use my swinging motion in 1879, and 
continued to do so until stopped by the decisions in both 
the Law Courts? 

I think if any injustice has been done it has been 
done to myself by Mr. Bennis adopting my swinging 
shovel, which has involved me in such enormous expense 





Mr. Inglis continues to sound the praises of Bennis’s 





in defending it; therefore, Bennis cannot have suffered 
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an injustice in being prevented from using that which 
Mr. Inglis pronounced to be so much inferior to the 
sliding motion. The whole essence of the case is centred 
upon the following fact, viz., that Mr. Inglis and 
Bennis’s counsel attempted to prove that a sliding 
or reciprocating motion was practically the same as 
a swinging or radial motion, but they utterly failed in 
the attempt, and unless Mr. Inglis can accomplish this 
feat, he will not succeed in upsetting the ruling of the 
Courts. 

Mr. Inglis’s remarks about coal ower 3 upon the face of 
the flap or shovel, as I said before, hasnothing todo with the 
principle. It is true Bennis’s counsel endeavoured to make 
it appear of importance, but it is altogether absurd for 
Mr. see He to do so, when he must know that it isa mere 
matter of convenience whether the coal falls upon the 
door and then to the bottom of the box, or it falls direct 
into the bottom of the shovel box. 

Mr. Inglis says I have adopted an improved spring of 
Mr. Bennis. ‘This I flatly deny, and to say that it has 
added more to the success of my machine than anything 
else is an exaggeration that se Pte its own refutation. 

The drawings on the preceding page, which are taken 
from the specifications, will perhaps throw some light on 
the merits of the case. 

They show Bennis’s 1875 sliding or reciprocating shovel 
which was never used, also his radial shovel or motion 
adopted in his 1879 patent, which Mr. Inglis would have 
the public to believe is Bennis’s sliding shovel hung upon 
a pin, and is practically the same as his 1875 patent, and 
contends that it is no infringement of my 1875 patent, as 
shown in the sketch. The sketch of Gregson’s 1816 patent 
ought to satisfy Mr. Inglis that Mr. Bennis is not the 
inventor of the tappet and spring, for the similarity of this 
and Bennis’s 1875 will be apparent to your readers, 

Yours truly, 
Jas. Proctor. 

Hammerton-street Iron Works, Burnley, Sep. 13, 1887. 





ARMOURED SHIPS. 
To THE Epiror or ENGINEERING. 

Sir,—Your article on ‘‘The Navy Estimates” in the 
last number of ENGINEERING (for September 16) is very 
surprising to me. I learn for the first time that ‘Sir 
Edward Reed would lay the armour on thin and even, 
covering as much surface as possible ;” and I am equally 
surprised to learn that there is any controversy between 
‘‘armoured vitals” and ‘‘ continuous belts,” if by the 
latter is intended belts continued from amidships to the 
stem and to the stern-post. There may be people who 
would plate with armour the very fine ends of fast ar- 
moured ships; I certainly would not do so, and I should 
think it very foolish to do it. There is no question 
between ‘‘ armoured vitals” and ‘‘ continuous belts” in 
that sense, so far as I know; the question with which I 
have been concerned is that of armour belts long enough 
and high enough out of water to give efficient protection 
to the buoyancy and stability of the ship, and armour belts 
too short and too shallow to accomplish that object, It is 
very good of the writer to inform the engineering world 
and myself that ‘‘ the water-line of a ship is not a fixed 
quantity,” especially ina beam sea, but how that con- 
sideration makes in favour of shallow belts and against 
deeper ones, I have not the wit to discern or imagine. It 
is one of my reasons for demanding higher and deeper 
belts of armour. Then, again, the writer of the article 
appears to accept as a correct account of the ships which 
I condemn that they have their ‘“‘ vitals” armoured. But 
my contention has been, and is, and will remain, that it 
is the idlest nonsense to talk about having protected the 
‘* vitals” of a ship when you have left her buoyancy and 
stability unprotected, and when the enemy bas been left 
free to sink her or to capsize her, without even touching 
her armour, Is it not childish to regard boilers and maga- 
zines as the only vitals of aship? Is it not a ‘‘ vital” 
necessity for a ship also to keep afloat ? It is avery wise 
and clever thing, certainly, to protect a ship’s boilers and 
magazines, and at the same time to leave the ship exposed 
to being capsized and sent to the bottom very early in a 
battle, with boilers, magazines, and all other like “ vitals” 
carefully preserved from shell fire when she gets down 
there ! 

Let me assure you that no inan’s views were ever more 
misconceived and travestied than are mine when it is said 
that I desire to lay armour on “‘ thin and even covering as 
much surface as possible.” Why, it is perfectly well 
known that I entered the Admiralty twenty-four years 
ago, expressly to put a stop to such folly, as carried out in 
the Minotaur and Agincourt, and that I actually altered 
the design of the third ship of this class (the Northumber- 
land) in order to contract her armoured surface, and to 
protect her ‘‘ vitals” with armour of increased thickness. 

Sut it does not follow from that that I am to approve of 
contracting to the extent of the arniour until it is of little 
or no avail to protect the most vital of all her vitals, 
namely, the power to keep afloat, 

You seem to complain that, holding the views I do 
about recent ships, Iam in the habit of speaking very 
strongly in Parliament on the subject. My answer is a 
simple one. The momentous nature of the subject justi- 
fies and even demands strong statements. No statements 
based upon conviction, and also upon calculation and 
clear knowledge, can well be too strong for such a case. 

AsI guon with your article I begin to regret having 
answered any part of it. I really don’t know what you 
mean, or can be thinking about, when you suppose that it 
is *‘ nonsense” to say that a British man-of-war—intended 
to fight actions with an enemy mind, for I am speaking 
of these only—ought to be able to go alongside of an 
enemy, and engage him, when leaving one of our ports, 
with a full coal supply on board. France is our most pro- 
bable as she is also our most formidable foe in war time, 





and France is within 20 miles of our own coast. When 
you say our ships need not be fit to engage a French ship 
when leaving our ports, and when you deem it nonsense 
to assert this, you are either too wise or too foolish for 
me, for on my honour I have not the slightest idea of 
what you mean! My contention in this respect seems to 
me an axiom ; your question of it is a conundrum. I give 
it up. 

I am almost equally unable to understand what you 
mean by calling me ‘*‘ unreasonable” for saying that when 
we built first-class ships which little tiny guns could 
riddle and cause to capsize, the production of little guns 
for the purpose might have been foreseen. You somewhat 
misstate the case by speaking of ‘‘machine guns” and 
ares Seing guns.” IfI mentioned them in particular 
I did not, of course, mean existing guns of that type. My 
point was and is (and I cannot nase re be any engineer 
contesting it) that the introduction of little guns firing 
quickly was the certain and inevitable consequence of 
stripping so much of the armour off first-class British 
ironclads. Let any one contest that that chooses, but to 
pronounce it ‘‘ unreasonable” is, to my mind, to be unrea- 
sonable. 

I am sorry to read in ENGINEERING—a professional 
paper which, and the editors of which, I have always held 
in high respect—a doubt cast upon the practicability of 
building a ship of moderate size and cost which can do 
the work of the Navy of this country in an efficient 
manner. Of course we may differ as to ‘‘ moderate size 
and cost,” but if the size and cost of existing ships be re- 
garded as moderate, then, though you may doubt it, the 
thing can be done. But on this matter, which raises 
ane of personal skill and competence, I prefer to be 
silent. 

All the foregoing points I have answered plainly (I 
hope) and with perfect calmness, for most of ae have 
relation to myself and my opinions. But I can hardly 
reply with calmness to your remarks upon the complement 
of engineers in H.M. ships. I have no right to speculate 
upon the authorship of the article to which Tam replying, 
but cannot help thinking that the engineers who usually 
edit ENGINEERING are enjoying their vacation, for I know 
not how else anything so offensive to the engineers of the 
Royal Navy can have got into your editorial columns. In 
one of H.M. ships of 2700 indicated horse-power, and a ship 
crammed full of small machines from stem to stern, I find 
buta single ‘‘engineer” officer of any rank whatever. Conse- 

uently for two-thirds of every day—and in the event of 
the one engineer officer’s sickness, injury, or death—con- 
tinuously the entire, varied, novel, and complicated ma- 
chinery of this vessel is left in the hands of the engine- 
room ‘‘artificers.” I call attention to this scandalous 
state of things—unparalleled in our Navy, unfair and in- 
jurious to Royal Naval engineers, and full of danger to 
costly machinery belonging to the nation—and ENGINEER- 
ING, forsooth, ‘‘ does not quite follow Sir Edward Reed in 
his demand for more engineers”; wants to know if he 
wants “‘three chief engineers on each ship,” and, if so, 
whether he would like to have ‘‘ three captains” also. Is 
the writer in ENGINEERING not aware that there are engi- 
neer officers of various grades in the Royal Navy, and 
that hitherto in ships of 2700 indicated horse-power several 
engineers have been carried? Whatever your writer may 
think, I regard the state of things in the ships referred to 
as monstrous, and most insulting and oppressive to naval 
engineers. ‘Two assistants to the chief engineer are the 
least that should be carried in such a vessel, and I am 
surprised beyond measure to find myself not only un- 
supported, but even sneered at by a professional paper 
when remonstrating against a state of things which is re- 
garded by the engineers of the Royal Navy as unjust, 
unfair, and offensive to them in the highest degree. No, 
Sir, I do not want either three captains or three chief 
engineers in the ships referred to, but I want the chief 
engineer to have proper aid from trained and educated 
assistants in the performance of his large, responsible, 
and often most trying and exhausting duties. 

I am, Sir, yours obediently, 
E. J. REeEp. 

[We have no desire to misrepresent Sir Edward Reed’s 
views, and we willingly give him space to enunciate them. 
It is possible that our remark that ‘‘Sir Edward Reed 
would lay the armour on thin and even” may appear too 
general a statement taken by itself, but it was professedly 
only a broad statement of one of the rival views, and 
taken in conjunction with the context, it was not likely 
to be misunderstood. There is only one other point 
in Sir Edward’s letter on which we need comment, and 
that relates to the number of engineers to be carried 
by vessels of a certain class. Here we regret to find on 
reference to a full report of his speech that we have done 
him an injustice, and that his remarks cannot be fairly 
construed to mean that he desired more than one chief 
engineer to be carried. We agree with him, that in such 
vessels as he refers to there should be at least an engineer 
officer for each watch.— Ep. 





LAUNCHES AND TRIAL TRIPS. 

THE screw steamer Wybia, which has been ordered by 
the Tasmanian Government on behalf of the Marine 
Board of Launceston, went on her trial trip on the 8th 
inst. She is a steel vessel 106 ft. by 20 ft. by 11 ft. 
Her engines are ounpores surface-condensing, 20 in. and 
40 in. in diameter by 26 in. stroke, with large double 
furnace steel boiler, 100 1b, working pressure. The con- 
tractors are Messrs. Ross and Duncan, Whitefield Works, 
Govan, and the hull was executed for them by Messrs, 
Scott and Co., Bowling. 

On Saturday, the 10th inst., the twin-screw steamer 
Firefly, which has been built to the order of Mr. R. A 
Macfie for the Liverpool and New Ferry traffic, made her 





trial trip. The Firefly has been designed and constructed 
by Messrs. J. F. Waddington and Co., of Seacombe, 
and is classed A 1 at Lloyd’s for Channel purposes. 
Her — is 138ft., her breadth 18ft., and her depth 
9 ft. er builders guaranteed a draught, with 300 pas- 
sengers on board and 15 tons in bunker, of 5 ft. 6in., 
but on Saturday her draught was 4 in. less than this, 
She is 106 tons net register, and is expected to make 
an average speed of 12 knots an hour, making her one of 
the fastest ferry boats on the Mersey. The machinery of 
the vessel was constructed and fitted by Messrs. David 
Rollo and Sons, of Fulton Engine Works, Liverpool, 
under the superintendence of Mr. William Glover. It 
consists of two pairs of compound surface-condensing 
engines, having cylinders of 124 in. and 25in. in diameter 
respectively, and a stroke of 18 in. 


Messrs. W. H. Potter and Sons have just launched 
from their shipbuilding yard at Queen’s Dock, Liverpool, 
a handsomely modelled steel-built steamer named the 
Prospero, for the South Wales and Liverpool Steamship 
Company, of which Messrs. R. Gilchrist and Co., of Liver- 
pool and Cardiff, are the managers. The engines, which 
will be put on board by Messrs. David Rollo and Sons, 
will be on the triple-expansion principle and of 500 horse- 
power. With a full cargo the vessel will, it is expected, 
steam 10 knots per hour. Her length is 165 ft. ; breadth, 
25 ft.; and depth, 12 ft. Her net burthen is 500 tons, 
and her gross burthen is 900 tons. 


On Monday, September 19, Messrs. Edward Withy and 
Co., of West Hartlepool, launched the steel screw steamer 
Heathfield, built to the order of Mr. F. Wood, of Lon- 
don, She,is a vessel of 290 ft- in length with a large 
deadweight carrying capacity. The vessel will be fitted 
with ‘triple-expansion engines by the Central Marine 
Engineering Company, West Hartlepool. 








Coa. SHIPMENTS AT CaRDIF¥.—The exportation of coal 
from Cardiff has made astonishing progress during the 
last fifty years. In 1840 the foreign shipments were only 
3300 tons, and in 1848 they did not exceed 115,000 tons. 
In 1856, however, they exceeded 1,000,000 tons ; in 1868 
they stood at 2,097,000 tons, and-in 1876 they had 
further advanced to 3,500,000 tons. In 1885 they had 
grown to no less than 7,130,000 tons, to which we should 
add 1,088.000 tons for shipment coastwise, making an 
aggregate for the twelve months of 8,218,000tons. If we 
include bunker coal loaded for the use of steamers, we 
rp ne carry the total to about 9,500,000 tons. The area 
of docks at Cardiff, properly so-called, is about 78 acres, 
but to this we should add 26 acres for the area of the 
Penarth dock and basin, while the area of the tidal 
harbour at high water is 55 acres. A dock with an 
estimated area of 80 acres, is now in course of construction 
at Bourg Island, and will be included in the port of 
Cardiff. Cardiff has between 4C and 50 fixed staithes 
for the shipment of coal, and 36 cranes; there are also 
26 coal-shipping staithes at Penarth. 

Fatat BoILER EXPLosion aT STAMFORD.—Shortly after 
midnight on Thursday, the 8th inst., a fatal boiler explo- 
sion by which two men were killed occurred at Mr. 
a oo flour mills, Tinwell, near Stamford. 
The boiler was of the single-flued Cornish type, measuring 
about 15 ft. in length by 5 ft. 6in. in diameter in the 
shell. The furnace tube had a diameter of 3ft. at the 
front end, tapering near the middle to 2ft.5in. The 
thickness both of shell and flue was originally 2 in. 
The boiler was equipped with the usual complement of 
fittings including a glass water gauge, a pressure gauge, 
and a lever safety valve, stated to be loaded to 50 lb. on 
the inch. The explosion was due to the collapse of the 
internal flue tube which gave way nearly from end to end 
and broke in two near the middle. The back portion along 
with part of the end plate was blown out and shot to a dis- 
tance of 40 yards, the remainder of the flue along with the 
shell being blown about the same distance in the opposite 
direction. The brickwork setting of the boiler was com- 
pletely demolished and the débris scattered in all direc- 
tions, while the attendant and another man, who were 
engaged near the boiler at the time, were killed on the 
spot. At the inquest, which was held on the same day, 
a boy who worked at the mill gave evidence to the effect 


‘that on passing by the boiler shortly before the explosion, 


he noticed that an extra weight had been tied to the end 
of the safety valve lever; and on the strength of this 
evidence the jury at once returned a verdict to the effect 
that the men had met with their deaths in consequence 
of their own wilful recklesness. The, engine, it appears, 
was stopped at the time, and the men were executing 
some slight repairs, and it is conjectured that they 
put on the extra load to prevent the steam from 
the safety valve annoying them by blowing off. The 
fragments of the boiler were all blown into the 
river near the mill, and no examination of them 
appears to have been made to ascertain how far 
their appearance corroborated the view that excessive 
pressure was the cause of the explosion. From thea 
pearance of the furnace tube, however, there can be little 
doubt that it had been overheated in consequence of 
shortness of water. The tube was also reduced by corro- 
sion till its thickness was only 7; in., while it is very 
probable that it was out of shape, and structurally weak 
in consequence. The coroner’s inquiry appears to have 
been conducted with very great haste, and it is probable 
that the verdict returned as to the cause of the explosion 
was wrong. Another investigation, however, will be held 
under the Boiler or Act, and we understand Mr. 
Woodthorpe, of the Board of Trade, has been appointed 
to hold a preliminary inquiry. 
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CARSWELL’S SYSTEM OF ELECTRICALLY LIGHTING RAILWAY TRAINS. 
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LIGHTING TRAINS BY ELECTRICITY. 
On the Automatic Electrical Lighting of Trains.* 
By Mr. THomas P, CaRswELL. 

THERE are three methods of train-lighting in use, 
namely, by oil, gas, and electricity. As this paper is 
only intended to deal with the latter, the first two 
systems will be passed over. The amount of light from 
each is in favour of gas against oil, and of electricity 
against gas. Incandescent lamps only are used in train- 
lighting by electricity, the arc light not being suitable. 
In using the incandescent lamps they are placed in each 
compartment, and generally take the place of the oil or 





* Abstract of paper read before the Philosophical 
Society of Glasgow, 











roof lamp. There have been three practical applications 
of train-lighting by electricity. In the first two the roof 
lamps are replaced by incandescent lamps, while in the 
third case they have not been interfered with. The first 
two methods are those which have been more or less used, 
while the third has just been tried. 

What I propose to speak of as the third method 
(patented May 17, 1886) is that which is now being tried 
for the first time, i believe, on the Glasgow City and Dis- 
trict Railway. On the City and District Railway the 
circumstances under which the light is required are 
entirely different from almost all others, as it is specially 
required during the day and while the trains are in the 
tunnels only. These trains run in the open air the greater 
| oot of their journey, but have to pass through the tunnels 

rom three to fifteen times daily ; or, in other words, they 
are on an average somewhat over an hour in darkness. 


























The arrangement for lighting each train as it enters the 

tunnel is as follows : 
| A centre or third rail has been laid down from one end 

of the tunnel to the other, but is omitted in the open air. 
| This is shown in several of the accompanying illustra- 
| tions. Itis formed of ordinary T iron, and is inverted 
and laid on insulators or supports, so that it stands 4 in. 

or 5 in, higher than the ordinary rail, as shown in Figs. 2 
}and 6, Itisj ointed together by small angle irons with 

four bolts, there being a small strip of sheet a between 
the two, so as to heip the contact (Fig. 3). The holes in 
the rail are oval, to admit of expansion and contraction, 
and it is held in position by iron cotter pins, which pass 
through the sides of the jaws or supports. At each end of 
the tunnel, this centre rail or inverted T iron is bent down 
to the level of the ordinary rails so as to form an inclined 
plane (see Figs. 6 and 7). 

The insulators or supports which are used are made of 
| glazed fireclay, and have the central part or stem isolated 
from the base. The stem has two slots in it, one to re- 
ceive the T iron and the other for the cotter or split pin 
to pass through. A small piece of roofing felt, soaked in 
oil, is laid in the slot on which the T iron rests. Thelower * 
| part or base is made in the form of a trough, which is 
| filled with oil to help the insulation, and is fastened to 
the sleepers by means of two coach screws. 

By this method of fixing the centre rail, it is always 
kept at the same height: above the ordinary rails, and if 
the latter are raised the former is raised also as it rises 
with the sleeper. These supports are fixed about 5 ft. 
| apart, and as far as can be seen they stand very well. 

Two contact-makers or pulleys (Figs. 2, 4, and 7) are 
fixed to the framing of each carriage, at a height to corre- 
spond with that of the centre rail. Only one is actually 
required, but it is found that two give a steadier light, 
and where there are junctions to pass over, both are re- 
quired to maintain the connection. These pulleys are 
made of crucible cast steel, and are 15in. in diameter. 
They are hung on a centre so as to move in horizontal 
direction, and have a spiral spring on the top of the axle- 
box, which allows it to rise vertically 3in. or 4in. Two 
side flat springs are fixed on the hanger or jaw in which 
the ey works so as to keep it in a vertical position. 

_ The current of electricity for lighting the lamps is de- 
rived from a large Crompton compound-wound self-regu- 
lating dynamo, aving a potential at the terminals of 110 
volts, is dynamo is always kept running, the- positive 
lead being connected to the centre rail, and the negative 
lead to the ordinary rails, It is driven by the same engine 
as is used for lighting Queen-street high level station, The 
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leads are not connected directly with the centre rail, but 
to three Hedges’ safety fuzes in the engine-room, designed 
to give way in case of a short circuit (see Fig. 1). 

The tunnel is divided into three circuits, namely, 
College to Queen-street Station (low level), and Queen- 
street to Charing Cross and to Finnieston, as shown in 
the last-mentioned figure. By this means, in the event of 
there being a breakdown in either tunnel, it can 
switched off so as not to interfere with the other two. The 
lengths of the circuits are 748, 484, and 2196 lineal yards 
respectively. The area of the centre rail increases as it 
leaves the dynamo, while the resistance of each circuit is 
the same. The estimated loss or fall in potential at the 
end of each circuit, with a train in it, was 10 volts, and it 
is found that at Finnieston Station, which is 2196 yards 
away, such isthe case. It is possible to have two trains 
in two of the circuits, and four in the other, or eight in all ; 
and the cables leading to each have been arranged accord- 
ingly. Insulated cables laid in creosoted troughing and 
filled with pitch have been laid from the dynamo to the 
centre and ordinary rails. 

The wires from the contact pulleys are connected to two 
16 candle-power lamps, which have been placed in each 
compartment, fixed on either side of the ordinary roof 
lamp, so as not to interfere with it and in order that the 
latter can be used when required (see Fig. 2). These 
lamps, which are of the Swan type, are 25, 50, and 100 
volt lamps, but only one is lit at a time, the second being 
a reserve which automatically lights itself in the event of 
the first one failing. 

Each circuit is formed in the following way : The positive 
lead to the lamps is connected to the two contact pulleys, 
while the negative is connected to the spring of the carriage. 
It will thus be seen that as soon as the train enters the 
tunnel the pulleys make contact with the centre rail, the 
current flowing from the dynamo through the centre rail 
and pulleys to the lamps, and returning through the 
springs and wheels of the carriage to the ordinary rail, 
and through it back to the dynamo again. On the train 
leaving the tunnel the pulleys run down the inclined 
plane of the centre rail, breaking the connection and so 
putting the lamps out, 

As regards the power required for each train, it may be 
said to be about 2000 watts, or from two to three horse- 

wer. 

“° order to prevent the rusting of the centre rail, and to 
keep it clean so as to make good contact, a steel wire 
brush is fixed on one carriage in each train. It is found 
that the brush makes better contact and gives a steadier 
light than the pulley, but, owing to the friction, the tear 
and wear would be too great to adopt it entirely. 

It is found that the small ‘‘ cut-outs” work best either 
with the 25 or 50 volt lamps, as they take more current, 
but even regulated and connected to a single 100 volt lamp 
they act well. 

As already mentioned, the end of the centre rail at 
Finnieston Station, which is furthest away from the 
dynamo, is distant about 1} miles (2196 yards); and at 
this point, with onetrain in circuit or 36 lamps, the poten- 
tial is 100 volts, or that required to light the lamps. 

The insulation of the centre rail is not quite perfect, 
there being a slight leakage, but it cannot be traced to any 
particular part and it is Feng eee d inappreciable, being 
only about 3 amptres, This leakage may arise ef the 
steam conveying the current to “‘ earth,” as on a dull day 
the centre rail is quite wet ; and in the distance from the 
dynamo to Finnieston the area exposed is no less than 
840 square yards on one line alone, so that the leakage is 
not to be wondered at, 

It will be seen that he | this system the train, or rather 
each carriage, is lighted and extinguished on entering or 
leaving the tunnel—automatically, as it were. There are 
no connections between the carriages, so that the train can 
be broken up or shunted as usual, while the light is main- 
tained whether the train is in motion or at a stand. 

During the New Year holidays some of the trains were 
running with only one carriage fitted, while others had 
six or eight fitted and the remainder not. 

During the passage of these trains through the tunnel 
the speed of the dynamo was nearly constant, and their 

resence in the circuit could only be detected by a slight 
hissin noise at the commutator brushes, and faint spark- 
ing, if any. This system has now been in use four 
months, and two trains have been running all this time, 
only being off one day weekly to becleaned. The number 
of lamps in the two trains was on an average 60; and, in 
the four months’ lighting, three of them have had to be 
renewed, Two of the three were broken maliciously, the 
outside globes having been broken also, while in the 
other the carbon filament gave way, having burned 
100 hours. ; 

Since this paper was read, eight trains—or, in all, 74 
carriages— have been fitted and are running daily. Tak- 
ing the running of these trains for six months, the total 
number of lamp hours is 39,642, During this time it has 
been necessary to replace 44 lam, so that the average 
life of the lamps has been 900 hours each ; but as eleven 
of these lamps were broken maliciously by passengers in 
the trains, their actual life is 1210 hours. 

In this system the electric light is not used at night, the 
gas or oil lamps being still made use of, which are there 
to fall back on should a breakdown take place. In the 
other systems the electric light was used alone, and 
could be made use of any time, whereas in this it can 
only be had in the tunnels. Of course, it has the advan- 
tage of allowing the trains to be broken up (which is done 
sometimes twice a day), without having any extra coup- 
lings, and having the light only when required, without 
the control of any one, The cost of this system is less 
by a fourth than that of either of the other two, and 
fully a third less than that of gas, while the working 
—— are much the same as the first two systems, but 
a third less than gas-lighting. 





THE REDUCTION OF ORES. 
On the Reduction of Ores of Ironin the Blast Furnace.* 
By Sir Lowruian Bgtt, F.R.S. 


Upon the occasion of the discussion which followed the 
reading of Mr. Potter’s excellent paper on the _perfor- 
mance of the blast furnaces at Mr. Windsor 


hi 
be | Richards addressed a question to m self ” Inadvertently 


my epiz yee left out in the printed copy of our proceed- 
ings. is omission, and a wish to add a little to what 
Ihave previously written on the subject of smelting iron 
ores, have led me to prepare a paper in which I have 
incorporated an answer to the inquiry of my friend. 

Speaking generally, the functions of the blast furnace 
may be classed under three divisions ;: the upper, or zone 
of reduction ; an intermediate region, considered for the 
present as one of heat interception ; and the lower, or 
zone of fusion. As regards the second, the heating of the 
materials on their way to the hearth is a duty of much 
importance, but we will see hereafter that a certain 
amount of chemical action goes on within its precincts. 

In the reducing zone the ore, in the first inetance, 
suffers no change beyond that of a rise of temperature. 
As soon, however, as it is heated to something like 400 deg. 
Fahr. (204 deg. Cent.), the oxide of ‘iron commences to 
lose oxygen, which is found in the gases, together with 
the carbon and oxygen contained in the carbonic acid of 
the limestone. This carbonic acid is, however, not 
separated from the lime until it reaches the region where 
the temperature is between 1000 deg. to 1500 deg. Fahr. 
(538 deg. Cent. and 815 deg. Cent.) By the time the ore 
and limestone have descended to a point about 30 ft. to 
36 ft. below the charging plates in a furnace of 80 ft., 
there is usually very little oxygen in the gases beyond the 
quantity carried into the furnace by the blast. This is 
an indication that in these 30 ft. or 36 ft. of height, 
the ore and limestone have had their oxygen, capable of 
being there separated from their constituents, transferred 
to the gases. The materials now pass on to the hearth 
where the slag is fused ; and where the iron, when it 
melts, carries along with it that carbon, silicon, sulphur, 
and phosphorus which are always, in greater or less quan- 
tities, found associated with the metal in its form of pig. 
The carbon which reaches the tuyeres_is burnt there to 
the condition of carbonic oxide (CO), the form of carbon 
best suited for effecting the reduction of the ore in the 
uppermost zone of the furnace. 

In order properly to understand the smelting process, 
it is necessary to consider the influence of temperature at 
the various stages of the operation. 

If pure carbonic oxide (CO) is passed over the ore, 
which we will for the present consider to be that of the 
Cleveland hills, at temperatures of different intensities, of 
ay 100 of oxygen in it, the following will be the hourly 
O88 : 


400 deg. to 460 deg. Fahr. (204 deg. to 238 deg. 
t 


Per Cent. 
0.28 
1.81 


2.76 
6.21 


Cent.) .. a ai <- oe an rex 
= we to 530 deg. Fahr. (264 deg. to 277 deg. 
ent. ae $e ee es ss an os 
770 deg. Fahr, (410 deg. Cent.) 
790 ” (42 »” ee * - 
At a heat visibly red in dayligh ae ee ae 7.85 


» brightred heat .. ah oe ; 24.10 

These examples must not be taken to do more than indi- 
cate generally the increased energy of carbonic oxide as a 
reducing agent, with increases in the temperatures; for 
not only did I find that peroxide of iron, prepared in diffe- 
rent ways, was affected in different degrees when sub- 
mitted to a current of the gas at the same temperature, 
but the same ore varied in its susceptibility to reduction 
according to its molecular condition ; thus very strongly 
calcined Cleveland stone suffered deoxidation more slowly 
than did a porous, lightly burnt specimen, the other con- 
ditions being the same in each case. 

What is somewhat remarkable is the fact of carbonic 
oxide not only being unable completely to reduce iron 
oxide, but when perfectly pure iron, particularly what is 
known as spongy iron, is submitted to a current of the 
gas, itis partially oxidised. At the same time that this 
change is effected carbon is precipitated. For this pur- 
purpose we must suppose two equivalents of carbonic 
oxide to be required, in which one of the equivalents 
surrenders its oxygen to the other, thus producing car- 
bonic acid, as expressed in the formula 2CO=CO,+C. 
This same action is capable of being effected by oxide of 
iron, probably after it has lost a portion of its original 
oxygen. The alteration of composition commences to 
manifest itself at about 572 deg. Fahr. (300 deg. Cent.), 
and attains its maximum activity probably between 
800 deg. and 1000 deg. Fahr. (427 deg. and 538 deg. 
Cent.), after which it gradually subsides. I have found 
some specimens of ore to throw down, in 74 hours at a 
temperature of 779 deg. Fahr. (415 deg. Cent.), above five 
times the weight of iron they contain. Ata very bright 
red heat, after ten hours’ exposure, a mere trace of carbon 
was found in the ore. The importance of this splitting up 
of carbonic oxide into carbonic acid and carbon will 
referred to hereafter in greater detail. 

The act of reducing peroxide of iron by carbonic oxide 
raises the latter to the state of carbonic acid (Fe,0,+ 
3CO=2Ke+3CO,); or if the iron be protoxide the car- 
bon also passes into the state of acid (Fe0+CO=Fe+ 
CO,). On the other hand, at higher temperatures, begin- 
ning, say, at 800 deg. Fahr. (427 deg. Cent.), iron will rob 
carbonic acid of half its oxygen, and reduce it to the state 
of carbonic oxide (Fe+CO,=Fe0+Cv), 

An obvious inference from these opposing qualities of 
the two gaseous oxides of carbon is, that the prepon- 
derance in the two reactions will be determined by the 
temperature. Thus at lower temperatures, and in pre- 


* Read at the Manchester meeting of the Iron and Steel 
Institute. 








sence of an excess of oxide of iron, it is possible to convert 
the whole of the carbonic oxide into carbonic acid. When 
the oxide of iron is not in excess, the carbonic oxide is only 
patel acidified. On the other hand, at the more intense 

eats the action on this acid by metallic iron is, as has 
been stated, to reduce it to a state of oxide. 

The oxidation of metallic iron which has been used for 
splitting up carbonic oxide into carbon and carbonic acid 
would occupy too much time to be further examined upon 
the present occasion.* 

The only other action with which I need to trouble you 
at present isthe behaviour of the carbon in the blast 
furnace. At the tuyeres there is a partial formation of 
carbonic acid, as the blast first meets the incandescent 
fuel, but this compound, at a high temperature, instantly 
seizes an equivalent of carbon and becomes carbonic oxide. 
This dissolving of carbon by carbonic acid gradually sub- 
sides with decreasing temperatures, until it reaches about 
1500 deg. Fahr. (815 deg. Cent.), when it ceases. At about 
800 deg. Fahr. (427 deg. Cent.) carbon commences to reduce 
peroxide of iron with formation of some carbonic acid, but 
chiefly of carbonic oxide. Reduction may therefore be 
accomplished in the blast furnace either by carbon or car- 
bonic oxide, according to the temperature in which the 
action takes place. It is, however, of the utmost import- 
ance that the ore should be deoxidised before it reaches 
a zone where carbon becomes, from elevation of tempera- 
ture, the reducing agent, and where carbonic oxide is the 
chief product. This arises from the circumstance that one 
unit of carbon passing to the state of carbonic oxide only 
affords 2400 Centigrade units of heat or calories ; but when 
it passes into the condition of carbonic acid from carbonic 
oxide, 5600 calories are evolved. It must be remarked, 
however, that carbon never can be the sole agent of re- 
duction in any ordinary blast furnace, because the car- 
bonic oxide so formed will in its turn, when it reaches a 
cooler zone, commence to deoxidise other portions of the 
ore. 

Having regard to the fact that the whole of the carbon, 
as burnt by the blast, leaves the hearth of the furnace as 
carbonic oxide, there remains but the ore, the limestone 
or the dissociation of carbonic oxide in the cooler portions 
of the furnace, as a means of assisting in the generation of 
carbonic acid, the formation of which from a heat point of 
view is, as we have seen, so desirable. 

To produce one ton of Cleveland iron we have the 
following quantities of oxygen to deal with in the ore: 

cwt. 
Combined with the iron of the pig (18.6 cwt.) 7.08 

i » phosphorus, silicon, and sulphur 
ey into the pig and from some calcium 
ound in the slag ax oe oe a eo. |©«=Cc 
9.07 


We may dismiss the 1.99 cwt. from the amount as 
sources of carbonic acid, because there is no doubt the 
substances containing the four named elements do not 
part with their — until they are exposed to a tem- 
perature which will suffice to change any carbonic acid 
formed by their oxygen instantly to carbonic oxide. In 
like manner my direct experiments, and the composition 
of the furnace gases, lead me to infer that the limestone 
does not part with its carbonic acid before the heat is in- 
tense enough to resolve it into carbonic oxide by absorb- 
ing carbon (CO.+C=2C0). 

he estimation of carbon as carbonic acid in the es- 
caping gases, afforded by the splitting up of carbonic 
oxide, presents a difficulty, because this change may go 
on to almost any extent. have been in the habit of 
regarding the actual carbon contained in the pig as alone 
furnishing an equivalent for the generation of this acid by 
the dissociation of the oxide of carbon, the remainder of 
the carbonic acid so formed being resolved into carbonic 
oxide by carbon. 

The extent to which carbon may therefore be expected 
in the escaping gases as carbonic acid will be as follows : 

From carbonic oxide acidified by oxygen of the cwt. 
peroxide of iron S ee ie ine 5 98 
From carbonic oxide resolved into COs and C .60 


6.58 


I am inclined to fix this as the limit in a furnance pro- 
ducing grey iron, admitting at the same time not only the 
possibility, but the probability of a larger quantity than 
the .60 cwt. being furnished by the precipitation of 
carbon from its oxide. If this should happen, it merely 
means that the reduction of a corresponding portion of 
oxide of iron is delayed until it has to be effected by 
carbon, the gaseous product being carbonic oxide. Ihave 
been led to this conclusion from observing that the 
escaping gases at the temperature at which they leave the 
furnace, when charged with 6.58 cwt. of carbon per ton 
of iron as carbonic acid, cease to have any marked reducing 
power on iron ore. 

If we assume the figure we have just given to be the 
correct one, and that a neutral point, in respect to the 


be | action of a mixture of the two oxides of carbon, is arrived 


at when the quantity of oxygen in each is the same, we 
must have one equivalent of carbon as carbonic acid 
accompanied 4 two equivalents as carbonic oxide 
(CO,+2CO). This, therefore, constitutes the limit of heat 
to be obtained by the combustion of our fuel, at 0 deg. 
Cent. (32 deg. Fahr.), one unit of its carbon affording 


(2 4266 calories, 


There is a source of loss in all blast furnaces from the 
sensible heat which is carried off in the escaping gases, 
part of which, however, is utilised at the boilers, &c. 


* For further information on the character of this re 
action, vide Transactions of the Iron and Steel Institute 
1870, vol. i., page 128. 
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Dealing, however, only with what serves to smelt the ore, 
the heat contained in these gases, after leaving the throat, 
is an unavoidable source of waste. Up to this time my 
observations have had reference to furnaces 80 ft. in height, 
and smelting calcined Cleveland ironstone. From a hope 
that, as the raising of a furnace from 50 ft. to 80ft. had 
been beneficial, a similar result would follow a further 
increase, furnaces have been built 103ft. in height. If, 
as I supposed possible, the burning of carbonic oxide to 
carbonic acid near the throat of a bl 

more heat than that absorbed by the separation of the 
oxygen from the ore, raising the height beyend the point 
required to allow of a practical saturation of the gases 
with oxygen I conceived to be useless. That there was a 
marked amount of heat generated by the process of re- 
duction was conclusively proved by my direct experiments 
on the furnace itself; so that, in reality, heightening it 
meant raising the level of this source of heat, bringing it 
to the same distance from the charging plates in a furnace 
of 103 ft. as it occupied in one of 80 ft. 

These —— were arrived at, and the trial had been 
made confirming their soundness, before the furnaces of 
103 ft. were erected ; and their action when set to work, I 
believe, was in accordance with the views just expressed. 

Admitting, then, that for the purpose of smelting Cleve- 
land ore for grey iron a height of. 80 ft. permits each stage 
of the process to be carried on under conditions, as to 
temperature, of the most favourable nature, let us con- 
sider what the effect would be if the temperature of the 
upper zone were raised so that carbon began to be dis- 
solved in carbonic acid, to which extent such carbon 
would, of course, never reach the hearth; and, further, 
let us assume that the gases left the throat of the furnace 
charged with an unnecessary amount of heat. An obvious 
way to increase the temperature of the reducing zone 
would be to bring it nearer to the tuyeres ; in other words, 
to reduce the height of the structure. 

In order to compare the effect of disturbing a state of 
chemical equilibrium consistent with the best results with 
one modified by an elevation of temperature in the 
manner described, we will contrast a furnace of 48 ft. with 
one of 80ft. Inthe latter it is supposed that the tem- 
perature of its ascending gases gradually falls as they 
approach the top, until reduction of the ore takes place 
under circumstances more favourable for the conversion 
of carbonic oxide into carbonic acid than in the furnace of 
48 ft. It must of course be borne in mind that the larger 
furnace, having regard to its cubic capacity, must not be 
driven so as to make a quantity of iron in spaces corre- 
sponding with that obtained in the smaller one, otherwise 
<n of its increased dimensions could not be 
realised : 








Furnace of Furnace of 
4% ft. 
Weeekly make for 1000 cubic 
feet of room me x 22 tons 87 tons 
Capacity a Sa .. 24,000 cub. ft. 6000 cub. ft. 
Materials used per ton of iron : 
Coke .. = ee .- 22,82 ewt. 28.92 cwt. 
Limestone 3.66 ,, 16.00 ,, 
Ironstone 47.64 ,, 47.62 ,, 
83.62 ,, 02 54 ,, 


An obvious disadvantage under which the lesser furnace 
labours is the shorter period of time allowed for the ascend- 
ing current of gases to communicate the heat they contain 
to the descending flow of solids, as well as the less oppor- 
tunity they have to perform the act of reducing the ore. 
Tn it the estimated weight of gaseous matter per ton of 
iron made is 170.59 cwt., against 138,66 cwt. in the higher 
furnace. The weight, therefore, passing through equal 
spaces in the same time is as 207 for the smaller, as com- 
pared with 100 in the larger furnace. The blast received 
per ton of iron made is 128.12 cwt. and 103.74 cwt. re- 
spectively. 

The heat produced at the tuyeres was as follows : 

Furnace of Furnace of 





80 ft. 48 ft. 
cewt. cwt. 
Carbon in coke.. a ini re 20.40 26.36 
Deduct that carried off by carbon 
in limestone .. He oe os 1.64 1.92 
Leaving to be burnt in the 
hearth toCO . ae ea 18.76 24.44 
Heat evolved in 80 ft. furnace, 18.76 
by 2400 ca’. .. a i -. 45,024 
Heat evolved in 48 ft. furnace, 24.44 
by 2400 cal. .. iR oe te ss 58,656 
Of the above burnt to CO»: 
In 80 ft. furnace, 6.52 by 5600 cal... 36,512 
ne es es 7) aa ae re 30,632 
Heat contained in the blast heated 
to 904 deg. Fahr., 485deg. Cent... 11,919 14,721 
Total .. oa we -. 98,455 104,009 
The heat per unit of coke employed, 
viz. Pr os a6 = “s 22.32 28.92 


Formation of carbonic oxide evolved 


2017 calories 2029 
” = acid 2 1636 1058 
Contained in the blast per unit of 


coke .. . 534 - 509 
4187 ,, 3596 
It would thus appear that the coke in the larger fur- 


nace has afforded 16.43 per cent. more heat than the coke 

in thesmaller. The heat has been thus disposed of— 
Furnace of 80 ft. Furnace of 48 ft. 

process he = per unit 78,000 = per unit 

ed oe of coke 3377 of coke 2724 


Absorbed in the 
of smelting 
Transmission through 
walls of furnace and 
carried off in tuyere 


water .. «tb -» 5,476 245 5,476 187 
Do. do, gases 8,860 397 .. 15,990 555 
Unaccounted for 3,743 167 810 3,743 130 872 





ast furnace produced | add 





It will be observed that the sum of these differences is 
a saving of nearly 23 per cent. in the fuel by the increased 
dimensions of the larger over those of the smaller furnace. 

The actual quantity of heat, and, in consequence, of fuel 
needed for smelting varies with the richness of the ore, 
but not to the extent which is sometimes imagined. If 
we take ores containing 42 and 52 per cent., the weight of 
the slag produced will be about 27 cwt. and 14 cwt. re- 
spectively per ton of iron. The carbon in the limestone 
ed as a flux may be taken at 2.5 cwt. for the poorer, 
and 1.3 cwt. forthe richer ore. We have thus to provide 
heat to fuse 138 cwt. more slag in the former than in 
the latter case, and 1.2 cwt. more carbon to be carried 
off by the carbonic acid of the additional limestone. 
i coke required for these two purposes will be as fol- 
ows: 


To melt the slag, 13 cwt. by 550 calories 
per unit equals.. ne ia a ny 
4187 calories were given above as being pro- 
duced in a furnace of 80 ft. by 1 cwt. of 
coke, hence [}§@ equals... re -. 170 ewt. coke 
1.2 cwt. of pure carbon equals ie .- 1.80 a 


7150 cals. 


Additional coke required for the poorer ore 3.00 » 


Reference has already been made to the fact that, in a 
furnace 80 ft. high, at a depth of 30 ft. to 36 ft. from the 
charging plates, it was found that the oxygen in the as- 
cending gases corresponds pretty closely with that con- 
tained in the air injected at the tuyeres. This will be 
best seen by an examination of the composition of the 

ases taken at different levels, calculated upon a ton of 
iron made in a furnace of 80 ft., with a capacity of 17,500 
cubic feet. 


Level. Escape-pipe. 16} ft. 26 ft. 39ft. 52} ft. 65ft, 704 ft. 764 ft. 
Oxygen .. 8687 25,09 24.71 24.69 24.72 24.14 23.74 26.97 
Carbon .. 22.08 17.29 16.33 17.42 18.09 17.98 17.80 19.35 


In this particular case the estimated oxygen in the blast, 
including that derived from the hygrometric moisture, 
was 23.47 cwt., not differing, therefore, greatly from the 

uantity contained in the gases at a depth of 39 ft. At 
this point, after deducting the carbon required for the 
ig iron and that carried off by the carbonic acid of the 
imestone, there ought to be 19.02 cwt. of this element in 
the gases, a quantity which, it will be observed, ap- 
proximates with that which appears at the tuyeres, viz., 
19.35 cwt. The actual quantity, however, of carbon in 
the gases at the depth of 26 ft. was only 16.33 cwt. per 
ton of iron. An excess of oxygen and carbon continues 
in the solid form until a depth of 70} ft. is reached, when 
it is finally liberated by the intense heat in the hearth, 
Here the increase is (26.97 — 23.47) 3.50 of oxygen and 
(19.35 — 16.33) 3.02 of carbon or 1.16 of oxygen to 1 of 
carbon. This indicates that after the peroxide was 
almost, if not perfectly, reduced, it had reabsorbed, in a 
strongly deoxidising atmosphere, a quantity of oxygen 
= to about 45 per cent. of that required to form per- 
oxide. 

Another still more striking example may be given of 
this abstraction of carbon and oxygen from the gases. 
The furnace was the same height as that just given, viz., 
80 ft. ; but it had a capacity of 25,500 cubic feet. The 
following shows oxygen and carbon per ton of iron : 


Level. Escape-pipe. 11} ft. 17} ft. 24 ft. 30ft. 36 ft. 42 ft. 49 ft, 74 ft. 
Oxygen .48 82.86 32.53 29,88 28.76 23,52 24.29 25.20 32.55 
Carbon 21.49 20.56 20.86 19,62 19.50 17.64 18.22 18.43 23.29 


The blast, calculated in the same way as in the previous 
example, was calculated to contain 23.47 cwt. of oxygen 
per ton of metal produced, which ey’ nearly resembles 
that found in the gases at a depth of 36 ft. (23.52 cwt.) 
At the same point the carbon is 17.64 cwt. ; but when we 
arrive at the tuyeres the increase of oxygen in the gases is 
(32.55—23.52) 9.03 cwt., and of carbon (23.29- 17.64) 
5.65 cwt. perton of iron. This is equal to 1.68 of oxygen 
to 1 of carbon, and the quantity of the former is in excess 
of that required to convert the iron into peroxide. The 
difference is therefore probably due to the metalloids 
having given up their oxygen after leaving the depth of 
49 ft., for the total oxygen in this case, combined with the 
iron and metalloids, was estimated to be 9.07 cwt. per 
ton of metal. 

As a proof that this withdrawal of oxygen and carbon 
from the gases and their fixation in the solid contents of 
the furnace are not occasional but uniform, I will give other 
two sets of analyses, also from the same furnace, whic 
furnished the first example just examined. During the 
time at which the following observations were taken the 
limestone was deprived of its carbonic acid by previous 
burning in an ordinary limekiln. This explanation is 
necessary to account for the diminished weight of gases 
accompanying the production of each ton of iron. 


Escape pipe. 16} ft. 26ft. S0ft. 52)ft. 65ft. 70}ft. at tuyeres 
Oxygen 33.40 26.19 24.55 26.21 26.29 25.13 25.07 27.56 
Carbon 20.96 18.53 18.15 18.36 18.92 18.62 18.79 20.27 
Oxygen 33.40 25.43 24.43 26.01 .. 25.23 25.70 27.74 
Carbon 20.96 17.94 17.96 18,25 

This increased quantity of oxyen in furnace gases 
attracted the attention of my friend Dr. Percy many 
years ago; but I do not remember that he noticed a 
simultaneous increase in the carbon. It was only when I 
pursued my inquiries into the dissociation of carbonic 
oxide in the blast furnace that I inferred the explanation 
just given was the probable cause of the phenomenon in 

uestion. The analyses quoted by Dr. Percy do not give 
the necessary detail to make the calculation in the form 
observed in the examinations I had made at the works of 
my own firm. The carbon is calculated by Ebelmen as 
carbon vapour, which mode I have preserved, and this 
along with the volumetric oxygen, is estimated for 100 
volumes of nitrogen found in the gases. To avoid need- 
less repetition, the figures appertaining to the escape 


18.52 19.55 20.43 








pipe, to the minimum point of oxygen and its accompany- 
ing carbon, and to the gases taken near the tuyeres are 
alone inserted. 
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It will of course be understood that the reduction by 
means of solid carbon in the hearth, of any oxide of iron 
generated by the dissociation of carbonic oxide will not be 
attended with the same loss as when carbon performs the 
same duty at some earlier stage of the processs, In the 
latter, as was pointed out before, it was the coke which 
was regarded as the source of carbon, whereas the same 
action which oxidises the iron before it arrives at the 
tuyeres, provides the carbon required for its reduction. 

e — now pass on to the action of the hot blast, 
without which no account of the blast furnace could be re- 
garded as complete. 

Monsieur poten yf reported in 1834 to the French 
Government that by heating the blast to 450 deg. Fahr. 
55 ewt. of coal was saved in producing a ton of iron, and 
that an economy of 94 cwt. resulted from an additional 
172 deg., that is, raising the temperature of the air to 
612 deg. Fahr. All kinds of extraordinary hypotheses 
were propounded to account for 5 cwt. and 8 cwt. of coal 
burnt in the apparatus for heating the air could save so 
much greater a weight in the furnace. In the saving, 
however, were losses which were not included in the fuel 
consumed in the furnace, with which latter we are alone 
concerned. Comparing two furnaces using coke alone, 
M. Dufrenoy maintained that 450 deg. conferred on the 
blast enabled the Scotch ironmasters to save 22 ewt. of 
coke in making one ton of iron, and this was effected by a 
quantity of heat in the blast, probably not exceeding that 
capable of being produced by 2 cwt. or 3 cwt. of coal. The 
account given of the performance of this Scotch furnace 
contains no information required for a proper inquiry into 
the cause of this difference, and I propose, therefore, 
selecting other examples which came under my own ex- 
amination. 

In one case the furnace, a Welsh one, about 50 ft. high, 
was using 13 cwt. more coke than what was being con- 
sumed in one adjoining with its blast at about 900 deg. 
Fahr. The weight of gas per ton of iron leaving a fur- 
nace consuming 41 cwt. of coke may be taken at 241 ewt. 
The temperature as it left the throat, upon the occasion 
of my visit, was 1132 deg. Fahr. (610 deg. Cent.) This is 
equivalent to 34,770 calories; whereas in the 48 ft. hot 
blast furnace referred to in this paper, 15,990 calories only 
were carried off in the gases, showing an excess of 18,780 
calories in the case of the furnace blown with cold air. If 
we refer to the description of the 48 ft. furnace given 
previously, we will find that the carbon was sv oxidised 
that, exclusive of the heat contained in the blast the 
calories obtained were equal to 3087 per unit of coke con- 
sumed. It will thus be seen that if in the cold blast fur- 
nace the carbon were oxidised to the same degree as in 
that receiving hot air, the additional heat carried away in 
its gases, as compared with the latter, would be equal to 
(ar) 6.08 cwt. of the coke used. In addition to 
this we have the hot-blast furnace supplied with 14,721 
calories contained in its blast, and equal, therefore, to 


another (ett) 4.77 cwt. of coke. Thus, out of the total 


3087 

13 cwt. saved by heating the air to about 900 deg. Fahr. 
(482 deg. Cent.), 10.85 cwt. are accounted for. If proper 
allowance could have been made for the lesser quantity of 
heat required to smelt the Welsh ore with the hot air, to- 
gether with a small addition to the quantity of carbonic 


acid probably produced, the remaining 2.15 cwt. of the 





h | 18 cwt. of coke might in all likelihood be easily accounted 


for. 

But why, it may be asked,should a given quantity of heat 
in the air be able to save nearly three times its amount 
in the work performed in the furnace? This heat, it must 
be remembered, is obtained without any addition to the 
weight of the coke or blast; hence its generation is unac- 
companied by the formation of any gaseous matter, which, 
had the same quantity of heat been produced from coke, 
would have amounted to 25 cwt. or 26 cwt. on the ton of 
iron. This diminution in the volume of gases per ton of iron 
made affords, of course, an extended time for the lesser 
quantity to generate carbonic acid, as well as to commu- 
nicate their heat to the solids in the furnace in the manner 
already described. 

Such was the conclusion I arrived at many years ago, 
and its correctness was subsequently confirmed at the 
Lilleshall Works of Lord Granville, which I was per- 
mitted to examine by the favour of that nobleman and 
his manager Mr. Horton. It may be inferred from what 
has preceded that a furnace 53 ft. high, when blown with 
cold air, must be much less able than when blown with 
hot airto heat and reduce the ore, for the reasons already 
explained. It has been shown that diminishing the volume 
of gas per ton of iron made was rape to an enlarge- 
ment of the furnace. If so, then the same result would 


attained by continuing the use of cold air, and by adding to 
the dimensions of the space in which the operation of 
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smelting has to be performed. This was what was done at 
Lilleshall, and it was found that there was a close approxi- 
mation between the character of the work carried on in a 
cold-blast furnace 71 ft. high and in one blown with hot 
air 53 ft. in height. 

Tf, as it seems to me, this account of the modus operandi 
of the hot blast is conclusive, we might infer that all 
further controversy respecting it would be avoided. We 
hear statements, however, from time to time which, if 
strictly correct, would place us in some difficulty in look- 
ing for an explanation. 

n reference to this matter, let us consider the circum- 
stances which interfere with any attempt to economise 
beyond a given point the fuel we consume in smelting iron 
ore of a given composition. 

The heat which is carried off in the escaping gases 
from an 80-ft. furnace containing 25,000 cubic feet, may 
be assumed from what was said in describing its action to 


be equal to that produced by about 2 cwt. per ton of iron | bas 


of the coke it consumes, If, as seems to be very apparent, 
the reducing zone is a heat-producing region, there is 
littie hope of materially reducing the waste arising from 
this cause. 

The waste from radiation, heat in the tuyere water, 
&c., are considerable, being something more than 
that carried off in the gases. It has been estimated at 
9219 calories, equal therefore to 2.12 cwt. of coke. But 
here again the avoidance of loss from this combination of 
causes is fraught with difficulty. 

We have next to consider the mode of generating the 
heat. When the hot blast was first introduced, as I 
have already demonstrated, much of the economy was due 
to the gases being reduced in quantity and escaping at a 
lower temperature. So long as the circumstances of 
the cold blast furnace prevented the proper cooling of the 
escaping gases and their better saturation with oxygen, 
the quantity of heat introduced with the blast produced 
an economy of heat, and therefore of fuel, largely in excess 
of that contributed by the hot air used. Once, however, 
that these two conditions are secured, which I believe to 
be the case in a furnace of 80 ft., and a capacity of 15,000 or 
20,000 cubic feet, then the heat so injected at the tuyeres 
has no more value than the same quantity of heat pro- 
duced by the combustion of coke. It was, in consequence, 
clearly a mistake to suppose that, because air containin 
the heat of 4.77 cwt. of coke saved 13 cwt. of the same fue 
in a furnace imperfect in respect to its capacity, that 
therefore the same law, or any part it, would be found to 
obtain in a furnace having the necessary dimensions for 
a proper discharge of its functions, 

t was the fashion at one time to speak with some con- 
fidence of the apparent ease with which heat produced 
by burning coke in the furnace could be substituted by 
heat contained in the air which burnt it; and as the 
latter had to be obtained by the waste gases, such sub- 
stitution, although of no more value than heat otherwise 
obtained, was rightly considered pseu A of adoption. 

Let us work out this pro application of highly 
superheated air in figures and see where it lands us. 

I will take the case of a furnace, making a ton of No. 3 
iron with 22.32 cwt. of coke and 13.66 cwt. of limestone, 
with the blast heated to 905deg. Fahr. (485deg. Cent.) 
The escaping gases, after deducting the heat contained in 
the hot ironstone, averaged about 240 deg. Cent. (464 deg. 
Fahr.) 

After deducting the ash and carbon carried off by the 
acid contained in the limestone, 18.76 cwt. was left for 
producing heat, and of this 6,52 cwt. (almost the theo- 
retical quantity) was burnt to carbonic acid, leaving 
12.24 cwt, to escape as carbonic oxide. 

Calories. Calories. 
81,536 


This mode of combustion produced 
rege eps 11,919 


The blast contained 


Together .. ee 
The furnace work absorbed ois = 
The loss by radiation, heat in tuyere 
water, and other sources amounted to 
The gases carried off ‘ 


93,455 
75,376 


9,219 
8,860 
93,455 

We will now imagine that it is proposed to heat the air 
so as to reduce the consumption of coke by 4 cwt. per ton 
of iron, making it 18.382 cwt., instead of 22.32 cwt. as 
formerly. 

After allowing for ash aad loss by the carbonic acid in 
the limestone, we cannot count on having more than 
17.10 owt. of carbon for combustion, Oxidised to the same 
extent asin the previous examples, by which 4346 calories 
per unit of carbon was evolved— 

17.10 ewt. of carbon giving .. S 

The blast required will be 94.66 owt. 

mhe gases, will’ weigh 116.56 owi: 
e w we cwt. 
instead of 


74,816 calories 
103.74 cwt. 
138.66 ,, 
8860 


OF: isn a» a at 
And they will contain 7478 calories 
instead of .. Br ne 4A 
We then have 75,376 for furnace 

work, 9219 loss as before, aud 

7478 in gases os ke * 
Out of which the fuel has produced 


92,073 
74,316 


Leaving the heat of the blast to contribute 17,757 


Now, in order that 80.57 cwt. of air should contain 
this quantity of heat, it woule have to be raised to 
782 deg. Cent. or 1440 deg. Fahr., a temperature which 
it might be difficult for brick stoves and their valves, &c., 
to resist, 

In the last example the limestone used is a little in 
excess of what is now employed. This would slightly 
alter the figures setting forth the heat absorption. I have 
upon other occasions estimated that for peotacing one ton 
of Cleveland foundry iron, about 20cwt. is as small a 
quantity as we can hope to arrive at by heating the air to 
any point within our probable means. Any further 
economy, it seems to me, must be looked for in saving part 





of the waste embraced in the 9219 calories, rather than in 
any attempts to add to the temperature of the blast be- 
yond 1200 deg. or 1300 deg. Fahr. 

In the two estimates just given of the carbon in the 
form of carbonic oxide and of carbonic acid, that portion 
of the former generated by the action of carbonic acid 
supplied by the limestone on the coke, isomitted. When 
this is added the ratio of the two is as 1 to 2.28 instead of 
1 to 1.87 as they appear in the calculation of heat develop- 
ment. Having heard of a furnace on the Continent where 
the carbon as acid to carbon as oxide were given off in the 
ratio of 1 to 1.71, I made a special journey to examine it, 
and there I found that the coke, containing 13 per cent. 
of ash and 4 per cent. of water, averaged a mere shade 
above 18 ewt. to the ton of iron, the minerals, taking flux 
and ore together, closely resembling in yield those of the 
Cleveland district. The furnace is 68} ft. in height, and 
was running 610 to 640 tons per week of white iron for the 

ic process, 

The fact that a large quanity of oxygen remains asso- 
ciated with the iron until the arrival of the ore at the 
tuyeres, and the oxidising power possessed by carbonic 
oxide in the manner already described, have induced me 
to conclude that carbon alone, assisted by the very intense 
temperature only found at the tuyeres, is indispensable 
for the removal of the last portions of oxygen from the 
oxide of iron. If by loading the fuel with an amount of 
duty which lowers the temperature below that needed for 
complete reduction, the last traces of oxygen remain with 
the metal and pass into the slag. This, in point of fact, 
was happpening at the furnace I went to inspect, and the 
cinder in consequence contained 3 to 4 per cent. of iron. 

The blast is heated in firebrick stoves, and it was a case 
in which highly heated air might have been considered 
advantageous. The stoves are able to raise the blast to 
800 deg. Cent. (1472 deg. Fahr.); but it was found if the 
temperature is raised much above 550 deg. Cent. (1022deg. 
Fahr.) the furnace begins to hang, which ends in the con- 
sumption of coke rising considerably befora its work 
returns to a satisfactory state. This, I believe, is quite in 
accord with the experience gained in making basic iron on 
the banks of the Tees. 

If one might hazard an explanation of the cause of an 
inconvenience which manifests itself in what is techni- 
cally known as scaffolding, I would suggest that the 
fusible portions of the contents (ore and flux) and the in- 
fusible (coke) are in such proportions that a certain eleva- 
tion of temperature leads to their adhesion to the sides of 
the furnace. This is prevented by lowering the tempera- 
ture of the blast which is used at a temperature within 
the command of a metal stove, viz., 550 deg. Cent. 
(1022 deg. Fahr.) The. gases leave the furnace just 
described at not exceeding 80 deg. Cent. (176 deg. Fahr.) 
but this low temperature is no doubt due to the coke an 
ore containing considerable quantities of water. 

The quantity of iron capable of being economically pro- 
duced from a furnace is probably dependent on the rate 
at which it parts with its oxygen. In the case of Cleve- 
land ironstone this is best achieved by an exposure of 
about 60 hours, equal to about 22 tons per week per 
1000 ft. of its capacity. It has been already mentioned 
that all forms of peroxide of iron are not affected in the 
same degree by heated oxide of carbon. hus in six 
hours, at a temperature of 410 deg. Cent. (770 deg. Fahr.) 
I found while calcined Cleveland stone lost 50.6 per cent. 
of its oxygen, Lancashire hematite lost 70.9 per cent, ; 
and as regards carbon deposition, due to the dissociation 
of carbonic oxide, the latter ore at the same temperature 
as that just named contained 60.1 parts per 100 of its iron, 
while the Cleveland only threw down 12.6 per 100 of its 
contents of metal. 

In my own experience I have found, in dealing with 
Cleveland ore, that whenever the rate of production much 
exceeds 22 tons per week per 1000 cubic feet of furnace 
room, the consumption of coke was increased. This obser- 
vation applies to cases where the blast has a temperature 
not exceeding 1000 deg, Fahr. (538 deg. Cent.) With snch 
temperatures as are usually obtained in brick stoves, this 
rate of production may be somewhat increased without 
the loss of fuel referred to. 

With these facts before us, we may infer that for smelt- 
ing an ore like the Lancashire hematite the large dimen- 
sions of the Cleveland furnace are not required, and the 
truth of the inference has been verified by actual ex- 
perience, 

A still more remarkable case of rapid reduction than 
the Lancashire ore is contained in Mr, Potter’s paper, 
referred to at the outset of the present communication. 
The furnace he described is 75 ft. high, with boshes of 
21ft.* The blast is said to be heated to 1400 deg. Fahr, 
(760 deg. Cent.) in Cowper’s brick stoves, and the tem- 
= of the escaping gases is 300 deg. Fahr. (149 deg. 

mt.)t The ore smelted is from the Lake Superior 
district, giving 624 per cent. of metal. At the beginning 
of 1886 the make was equal to 1370 tons per week, or a 
goes deal more than that of a Cleveland furnace for like 
urnace spaces. Towards the end of the same year the 
make was increased to 1510 tons per week. The coke 
consumed during these two periods was 19.5 cwt. and 
17.7 cwt. respectively, per ton of iron; and upon this 
statement followed Mr. Windsor Richards’ question, 
“* How does it happen that when we in Cleveland increase 
the driving of a furnace we waste coke, while at Chicago 
the very opposite result is obtained ?” 

The answer, in general terms, is an easy one. 

In Cleveland the furnaces are driven, having regard to 
the ore they are using, at a maximum speed, whereas at 





* Vide Transactions of the Iron and Steel Institute, 
1887, No. I., page 163. 

+ Both ore and fuel are brought from long distances, and 
contain, no doubt, more water than do the minerals at a 
Cleveland furnace, 





1370 tons, or phen even at 1510 tons per week, those of 
Mr. Potter, from the nature of the ores used, are working 
below this point. 

To these observations in respect to quick and slow 
driving, I will now simply add the reply I gave to Mr. 
Richards upon the occasion of the discussion on Mr, 
Potter’s paper. 

For the economical smelting of iron ore, care should be 
taken that the reduction of the oxide of iron is effected in 
the cooler portions, 7.¢., in.the upper zone of the furnace. 
When this is secured, the reduction is effected by car- 
bonic oxide, and the resulting carbonic acid leaves the 
furnace unchanged. For this deoxidation, time, of course, 
is an essential element ; and if the furnace is driven too 

uickly, unreduced ore arrives in the hotter zone, and 
the oxide of iron, even if reduced to the metallic state by 
carbonic oxide, generates carbonic acid under conditions 
as to temperature which causes the immediate conversion 
of this higher oxide of carbon into carbonic oxide, which 
it does by attacking the highly heated coke, Each 
pound of coke so dissolved, as it were, in the upper zone 
of the furnace, of eourse, never reaches the tuyeres, 
where it is wanted in order to fuse the iron and slag. 
was this premature arrival of unreduced ore which caused 
the large consumption of coke in our old Cleveland fur- 
naces having a capacity of, 6000 cubic feet. By their 
enlargement a large amount o loss of coke was avoided, 
done by securing the reduction of the ore by carbonic 
oxide in a zone where the temperature was not high 
enough to permit the resulting carbonic acid to attack 
solid carbon. Atthe time of the contemplated change of 
the Clarence furnaces, it occurred to me to try whether this 
defective mode of aetion might not be avoided by driving 
the furnaces more slowly. ae so far as length of time 
afforded for reduction was concerned, it was obviously im- 
material whether a furnacefor the same quantity of iron was 
doubled in its capacity, or the same furnace was retained 
in its original dimensions, and so driven as to make half 
the quantity of iron. On making atrial, with the object 
just named in view, it was ascertained not only that no 
advantage was to be hoped for by making a less quantity 
of iron in one of the smaller furnaces, but the cause of the 
want of success was soon discovered. A very large source 
of waste of heat in the small furnaces arose from the high 
temperature of the escaping gases. This was remedied by 
raising the height of the structure so that the heated pro- 
ducts of combustion were afforded more time to impart 
their heat to the cold materials charged at the top. ‘This 
effect could not be imitated by slow driving in the smaller 
furnaces, because the imparting of more heat to the 
materials meant raising the temperature of the latter, and 
indeed, as a matter of observation, the slower they drove 
the hotter were the escaping gases. This being so, 
the reaction between carbonic acid and carbon already 
mentioned became intensified. "We might therefore infer, 
having regard to the cooling effect of a given quantity of 
coke, ore, and limestone, on a given volume of heated 'gases, 
there was a proper speed for a furnace smelting a par- 
ticular quality of ore to bedriven. If they exceeded this 
speed or fell short of it, a loss ensued, either by the gases 
escaping at too high a temperature, or by the carbonic 
acid carrying off carbon, or by these two causes combined. 

As was most probable, the rich ores treated at Chicago 
were much easier of reduction than those of Cleveland, 
and at one time the furnaces engaged in smelting the 
former had been to a greater or less extent incurring the 
loss which was encountered in slow driving when smelt- 
ing the lias ironstone of North Yorkshire. This defect 
Mr. Potter appears to have remedied by an increase in 
the rate of driving. 





QUEENSLAND Briners.—Works which are being carried 
out by the Queensland er mand for bridges, are nearly all 
in a forward state. For the Endeavour river bridge, near 
Cooktown, about half the cylinders are in position, and 
the girders will be hoisted as soon as the rivetting has 
been completed. Work at the Arran river bridge is re- 

orted to be in full swing. The progress made at the 
amelie swing bridge is satisfactory. All the iron 
piles on the town side have been screwed into the rock at 
an average depth of 13ft., and on the Ross Island side 
four out of fourteen have been sunk to an average depth 
of 20 ft. Some 5-ft. cylinders at the town side end of the 
swing section have been sunk 8 ft. on to the rock, and 
they are now being driven into the rock by pneumatic 
pressure. The central or swing pier, which is 18 ft. in 
diameter, has been sunk into the rock by pneumatic 
pressure 1 ft., and it will be further sunk into granite to 
an improved rockbed, which will probably be reached 
at a depth of 8 ft. 


Tue Port or Tunis.—The Batignolles Company is 
making arrangements for commencing the construction of 
a port at Tunis in the spring of 1888, It is proposed to 
carry two jetties into thesea at adepth of 21ft.8in. One 
of these jetties (the northern) will join an existing jetty of 
the Goulette canal. The works will further comprise an 
outer port which will temporarily shelter ships having no 
cargoes to take in at Tunis, while a channel between La 
Goulette and Tunis will be carried through Lake Bahira. 
This channel will be about 5} miles in length, and it will 
be 550 ft. wide and 21 ft. 8 in. deep over a middle width 
of 73 ft. The + breadth of the channel will, of course, 
enable its maximum depth to be extended, if need be, 
over a greater middle width at some future time. The 
area of the outer port will be 15 acres, while that of the 
port properly so called, will be 30 acres. The port will be 
at one end of Tunis, and its depth is to be 21 ft. Sin. ; at 
any rate, this depth will be secured in the parts which 
will be first brought into use. There will be quays 500 ft, 
in breadth; space will thus be secured for the establish- 
ment of warehouses, customs offices, railways, &c, 
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RECORD. 
Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ae Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

ome of Specifications may be obtained at 88, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. ER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

——- may at any time within two months from the date of 
the advertisement of the acceptance of a com: speci, ion, 

ive notice at the Patent Office of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


5875. E. P. Baville, Brussels. Improved Universal 
Face-Plate or Chuck for Lathes or Ma- 
chines. (8d. 2 Figs.) April 30, 1886,—The face-plate A is 
provided with a toothed ring or crown A! occupying the central 
part of the plate and meshing with the three pinioned screws A" 
A', All, Each of these screws is supported and prevente 
from moving longitudinally by stops B, which are placed against 













sia teed 
LIVE EERE mt eve tn HET DEET EY un | 


WALLY 





























the pinions on the outside of the crown Al. On each of the screws 
All, All, A", is placed a threaded sleeve moving in dovetailed 
grooves, and rigidly fixed to the sliding dogs Cc, Cl,.C™. The 
ends of the screws Al’, All, All, are provided with square ends 
so that any one of them can be turned by a box spanner, thus 
causing by means of the toothed crown A' all the dogs to move 
simultaneously and at equal distances. (Sealed August 5, 1887). 


10151. Bonne, Lansere. Gtamocgrn. Improve- 
men: eans or Ap) or pressing 
Scraps or Pieces of Motatinto Forms for Remelting 
or other Use, (8d. 2 Figs.] August 9, 1886.—The metal scrap 
is compressed into a ball shaped mass in a cylindrical horizontal 
chamber by a ram driven by hydraulic or 1m pressure or other 
means. The return motion of the ram operates a trap door which 
falls and releases the compressed mass. (Accepted July 9, 1887). 


13,094. R. Fenn, Guildford, Surrey. An Emgroved 
Emery Wheel. [6d. 1 Fig.) October 14, 1886.—Inventor 
claims: Making perforations in the grinding surface of an emery 
wheel of any suitable size, and arranged in any convenient order, 
for the purpose of grinding saws and other tools without ig 
them hot, and also for preventing the glazing of the emery wheel, 
and the necessity of re-roughening it. (Sealed September 9, 1887), 


ber 20, 1886.—The object of this invention is to provide a con- 
tinuous or nearly continuous automatic feed for logs or deals in 
vertical saw frames in place of the reciprocating motion now in 
common use. An attachment of extra rod or lever is fitted by 
adjustable screws to the rocking lever of a vertical saw frame, and 
is attached also to the wheel of the feed mechanism of ordinary 
vertical saw frames. (Accepted May 4, 1887). 


T. Baum, Berlin Ln vements in Lathes 


[ 
This invention relates to a special Jathe in which the nuts, bolt 
heads, and other objects to be faced and finished off are arranged 
on a movable disc or chuck holder concentric to the axis of the 
disc in such a manner that the finished goods can be removed and 
replaced by unfinished articles without interrupting the operation 
of the machine. (Accepted July 9, 1887). 


7130. J. A. Nordstedt, Sundbyberg, Sweden. An | in or AP Machin 
itting | as a Motor, a Pump, a Blower, or a 


Improved Method of and Apparatus for Cu 
Wormwheels. [6d. 6 Figs.) May 16, 1887.—The cutter or 
cutting tool is placed in or affixed to a rotating spindle which is 
fed forward in the direction of its axis during the cutting opera- 
tion, whilst the wheel to be cut is simultaneously rotated. (Sealed 
August 30, 1887). 


SMALL TOOLS. 


Tushaw, London. A Novel Tool or po- 
or Slotting Ke and like 

ses. (8d. 5 Figs.] ptember 1, 1886.—The wheel, pulley, 
or bush, in which a keyway is to be cut or slotted, is placed on the 
face-plate A and held in position by means of bolts through 
the slots of the face-plate. The cutter H, which is fixed in the 
top of a plunger F'!, is then operated by means of a hand lever 
Gand a toothed cs RE C engaging with a rack formed on the 
plunger F. The lever G, on being raised to its full height, comes 
in contact with the rocking shaft N, and actuates the ratchet 
wheel M fixed on the spindle, to the extent of one or more teeth 
according to the amount of feed required. A spring J adapted to 


the top of the plunger F, and bearing upon the head of the cutter 
H, serves to bring the latter again into its normal position and 
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ier for cutting on its downward stroke. (Sealed September 6, 


13,436. J. W. Harrington, Sheffield. Improvements 
in Spirit Levels. (6d. 4 Figs.) October 21, 1886.—Accord- 
ing to this invention the glass tubes of spirit levels are protected 
by a slide of brass, horn, or other suitable material which slides 
underneath the face-plate and immediately over the spirit tube. 


(Accepted August 24, 1887). 
4186. H.H. Lake, London. (M. H. Em Montreal, 
Canada.) Im ents in Screw renches. (6d, 
1887.—This invention comprises the combina- 

tion in an adjustable wrench having a head C forming jaws on 


3 Figs.) March 19 
either side of the main bar A, of a sliding frame G which is pre- 
vented from giving way when the wrench is being used, by the 





thumb-screw H which screws easily up and down a screw thread 
cut in the bar A. A spiral spring E pressing against the bar A 
serves to keep the frame G from slipping while the thumb-screw 
H is being moved up. \-shaped slots D are cut in the jaw B and 
head C, forming a diamond-shaped opening when the jaws are 
closed. (Sealed June 24, 1887). 


7900. J. Pfeifer, Philadelphia, Penn., U.S.A. Im- 
provements relating to Shovels, Scoops, or the like. 
(6d. 5 Figs.) May 31, 1887.—This invention relates to a shovel, 
scoop, fork, or the like, having a metallic handle of tubular form, 
The improvements consist essentially in constructing the arms 
of the grip and the tang in one piece with the handle. (Accepted 
July 20, 1887). 


PUMPS. 


11,470. T. Derichs, Brussels. Improvements in 
Pumps. (8d. 2 Figs.) September 9, 1886.—This invention 
relates to pumps in which an oscillating piston carrying the de- 
livery valves is employed. The oscillating ong B is formed by 
a rectangular plate fixed by means of a boss N to the shaft D. The 
four edges of the piston are grooved for the reception of packing 
pieces K which are pressed outwards by springs against the sur- 
face of the casing A. The piston is provided on each side of its 
axis with delivery valves F, F, with stems working in guides 
H. The shaft D, by which motion is imparted to the piston B, 
is supported in a bearing in a horizontal plate P which is secured 





by bolts in the lower part of the casing, and in which work suction 
valves R, R. The shaft D projects through a stuffing-box in the 
side of the casing, and is provided externally with a squared F pees 
for the reception of a lever. The spaces beneath the piston B on 
either side of the axis D are completely separated from each 
other. The pump ye B is operated by imparting a rocking 
motion to the shaff D by means of the lever above mentioned, 
so that by moving the lever and piston B from left to right, for 
example, liquid is drawn up through the left-hand suction valve 
Rin the plate P, and is forced out through the right-hand de- 
livery valve F in the piston B. (Accepted July 13, 1887). 


11,717. T. G. Redstone, Liverpool. Improvements 
A to ery Applicable for Use 
Fluid Meter. 
(8d. 2 Figs.] September 15, 1886.—An inner cylinder provided 
with vanes or wings hinged on its periphery and curved to the 
same radius, revolves in a closed cylindrical casing. The inner 
cylinder is parallel, but eccentric to the outer casing. The hinged 
vanes of the inner cylinder press against the outer cylinder during 
the entire revolution, but while free to fly out as far as the casing 
will allow, and thus completely close the p: e between the 
two, they will yet lie close against the outer cylinder, forming a 
circle concentric with it when pooring the point where the two 
eccentric circles touch. (Accepted July 16, 1887), 

11,831. G. Schnass, Dusseldorf, Germany. Im- 
provements in Pumps, Chiefly Le pce to the 
Air ips of Cond team Engines. 
(8d. 3 igs.) September 17, 1886.—The improved pump is 
es lly adapted for lifting mixtures of air and water. e 
mixture of airand water enters by the pipe C pec an open- 
ing in the side ofthe vertical pump barrel A, and fills the space 
above the piston B. As soon as the piston has reached a certain 





height it closes the inlet C, and commences to lift the water and 








the air above the water so that the fluid opensthe discharge valve 
D. If it is desired to discharge the air into the atmosphere 
while the water is pressed into the boiler, a double-seated air 
valve Eis employed, which rises from its lower seat and allows the 
air to escape as soon as the water presses against its bottom. A 
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check valve F is applied above the double valve E to prevent air 
from penetrating into the interior of the pump while the two 
valve seats E are simultaneously open. Any small quantity of 
water that may leak past the piston, is conducted to the inlet side 
by asmall pipe H. (Accepted July 23, 1887). 

12,727. C, burn, London. Improvements in 
Ap’ ‘or ping Water from Min (8d. 3 
Figs.) October 6, 1886.—The object of this invention is to render 
the pumping of water out of mines more convenient, and to keep 
the Row mf the rising main steadier. This is effected by placing 
on the ‘‘ bank” a duplex pumping engine of the Worthington type, 
each end of each pump being connected direct by Bp ~~ to the 
similar end of a pump of the same construction and dimensions 
situated at the bottom of the mine. The plungers or pistons of 
the last-named pumps are connected either directly or by levers 
and links to the — or plungers of suitable mine pumps of the 
duplex or other type. (Accepted August 17, 1887). 


4626. C. A. Koellner, Neumuhien, Prussia. Im- 
provements in Filter Pumps. (6d. 3 Figs.) March 28, 
1887.—In this improved filter pump, the fluid which has to be 
filtered or cleared of lye, can be poured direct into the filtering 
space and is pressed through the filtering material by the up-and- 
down motion of a hollow plunger provided with a valve, and is 
thus filtered. The fluid to be filtered is poured into the enlarged 
space or reservoir C' in the head of the plunger. The plunger B! 
is led through a stuffing-box, and is also provided with a valve 
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that opens into the under space when the plunger rises, and 
closes when the plunger descends. Part of the fluid contained in 
the plunger is forced at every stroke through the filtering 
material 8. The filtered fluid runs offat L’. The mud that settles 
underneath the filtering material is let off through the cock G. 
If the valve of the plunger be screwed fast to its seat by means of 
a chain or connecting-rod, the fluid can be drawn up through 
the valve R arranged at the side of the pump casing. (Sealed 
July 22, 1887). 


ROLLING. 


9685. R. E. Davies and J. Primrose, Lei ° 
Improvements in Machin vel- 
1 Angle and other M . (ls, 8d. 17 Figs.) 
July 27, 1886.—In Patent Specification No. 7579, of 1886, of the 
same inventors, was descri a machine by which L T ‘L and 
other metal bars could be bevelled to a different angle to that 
originally given them, by being between three rollers, of 
which two, at least, were adjustable. These three rollers were 
available either to shut or to open the bars, but to perform both 
operations two single machines were required. Now accordin 
to the present invention, four rollers are employed so arrang 
that they are available for shutting and opening bars, so that one 
machine serves both purposes without any rearrangement of its 
elements. (Accepted June 25, 1887). 


10,062. W. P. Thom: London. (W.H. Wright, Buffalo, 
New York, U.S.A.) Improvements in the Manufacture 
or Wor of Metals in a Cold State into 

‘orms in Apparatus therefor, (8d. 17 Figs.) 
August 6, 1886.—The object of this invention is to produce from 
steel, iron, or other tensile metals in a cold state, and without 
heating the metal, or turning, articles of a uniform and hard 
com surface and of greater strength and density than those 
formed by casting, forging, or turning. This is effected, accord- 
ing to this invention, by os condensing and impacting the 
exterior of a mass of metal upon its interior from the commence- 
ment of severance of a quantity sufficient to form a -desired 
article of circular section, and by compressing and shaping the 
mass during severance in suitable severing and conforming dies, 
and by contin the compression of such mass in every 
d direction within grooved discs, the sections of which move 
at different velocities, until the exterior surface of the article pro- 
duced forms a uniformly dense enamel of the same metal. Re- 
ferring to Fig. 1,a rod of metal R to be made into the desired 
shape is p transversely upon the lower half C of a die at a, 
and the upper half B is ca 


N.B, 


to rotate or advance to compress 
it at its corresponding point a, and to pass over the lower die C 

hout its length, so that the edges of the upper and lower 
dies meet at about the point b, severing and compressing all the 
metal included within the longitudinal curve from @ to b, and 
<a to advance that distance before complete severance. 
The R s0 retained is compressed and rolled from } to ¢, and 
drops into a conducting channel L, by which it is carried to the 
finishing machine shown in Fig, 2. This machine is composed of 
a stationary disc O, an exterior revolving disc P, and an interior 
revolving disc Q, which are so grooved as to unitedly present the 
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common groove M com 
and Q are operated b 
shaft 


of three equal sections. The discs P 
different pulleys 14, 15, upon a sleeved 
, 80 a8 to revolve at different velocities. The ball is thus 





= a 
LLL. 
Mesew@@- PLM. 


tati 





caused to undergo simultaneous and com in con- 
stantly varying directions until its final exit at N. (Sealed Sep- 
tember 9, 1887), 


10,452. E, 8. Higgins, London. Improvements in 
Machinery or A eerates for the Manufacture of 
Rolled Metal Artl es. [ls. 1d. 7 Figs.) August 14, 1886.— 
This invention relates to machinery for the production of projec- 
tiles and other circular metal articles by means of rotary dies. 
The improvements comprise rollers carried by forked rods which 
are capable of either horizontal or vertical adjustment or both, 
for supporting or retaining the bar or blank in its proper position 
between the dies. Pockets or cavities are formed in the rota’ 
dies, so that a blank introduced into the pocket of one die wi 
be carried around until it arrives between the two dies, and will 
then fall into position to be rolled. The rolled or finished article 
will then fall into the pocket of the other die and be carried round 
by the die and discharged from the machine. Means are provided 
for automatically feeding the blanks into the machine, (Accepted 
August 10, 1887). 


10,818. A.J. Boult, London, (M. Jacker, Florence, Wis- 
consin, @ J. B. Maas, Humbolt, Michigan, U.S.A.) Im 

rovements in the ufacture of 8. (6d. 

Figs.) August 24, 1886.—The object of this invention is to 
form the interlocking links from a single bar of metal. A weld- 
less chain is made by passing a bar of iron or steel through rolls 
having a matrix sunk into their peripheries of the eo and size 
of the links of the chain to be produced. (Accepted July 20, 1887). 


6834. A. Mannesmann, Spenheny, Socmeny. Im- 
gute in the Manufacture of Wire. [4d.] May 
0, 1887.—According to this invention, copper wire, which has an 
increased tensile strength imparted to it by being furnished with 
a coating of iron or steel, is manufactured by rolling iron or steel 
tubes provided with copper cores. (Sealed August 23, 1887). 


7898. H. H, Lake, London, (J. Munton, Maywood, 
llinois, U.S.A.) Improvements in es for Roll- 
ing Wheel Tyres, (8d. 2 Figs.) May 31, 1887.—This invention 
relates to a machine for rolling tyres from a larger to a smaller 
diameter, as in making tyres from unhammered blooms cast 
with central openings. This has the result of producing steel 
tyres of great strength and density. B isthe fixed exterior pres- 
sure roll driven by bevel gearing in the usual way. This roll is 
egg with the usual annular groove and flange b to form 
he flange of the tyre T. C is the inner or movable 
pressure roll journalled upon a movable slide C' which recipro- 
cates in suitable guides. The roll C is plain and bears against the 
interior surface of the tyre. The slide C' is operated by a hydraulic 
cylinder and piston ¢ to force the roll C against the opposing 
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fixed roll B, These rolls B,C, serve to diminish the thickness of 
the tyre T and increase its diameter. D and D! area pair of pres- 
sure rolls arranged ge aye edging in the tyre or reducing 
its width. The lower roll D is journalled in the slide C! and is 
driven by means of the sliding pulley D®. The upper roll D! is 
journalied in a vertically movable slide D3, which is operated to 
press the rolls D, D' together by the hydraulic cylinder and 
piston d, E, E are a pair of exterior movable pressure rolls pro- 
vided with grooves for the flange of the tyre, and rnalled in a 
horizontally movable slide G which is operated by a hydraulic 
cylinder and piston F to force the rolls E, E against the tyre in 
opposition to the roll B. The rolls E, E, and B operate as densify- 
ing rolls, and serve to diminish the diameter of the tyre and to 
increase its thickness. (Accepted July 9, 1887). 


H. H. Lake, London. . Munton, Maywood, 


7902. 
Illinois, U.S.A.) Tm ents in for 
Biooms for the ufacture of Wheel Tyres. a 
2 Figs.) May 31, 1887.—The improved'tyre or bloom rolling ma- 
chine has a pair of rolls furnished with a cutter flange for severin; 
the imperfect top portion from the annular casting or bloom as i 


is rolled. (Accepted July 9, 1887). 


MANUFACTURE OF TUBES. 
$039. R. Mannesmann and M. 


choid, . Improvem 
tion ed Con ats paratus for the ufacture 0: 
Pipes or Tubes. [ls. 7d. 33 Figs.) August 3, 1886.—This 
invention is an improvement upon Patent No. 1167 of 1885, and 
relates to the combination of a condidal mandrel with diagonally 
acting rolls so arranged that opposite ooeene of their working 
faces, adjacent tothe mandrel, diverge from one another, for the 
purpose of enlarging metallic tubes or hollow blanks, or for trans- 


f | 1886,— 





forming solid blanks into tubes and then enlarging them. (Sealed 
August 19, 1887). 


Allman, Birmingham. Improvements 
ufacture of Lock Joint Metallic Tubes, 
and in Machinery or Apparatus Emplo 
said Manufacture, (Sd. 12 Figs.) August 19, 1886.—The 
improved machinery consists of either three or four sets of rolls, the 
first and second sets boone and inclining the edges of the strip, 
from which — the joint is to be made, the third set of ro 
troughing the bent edged strip, and the fourth set of rolls, when 
used, curving inwards the sides of the trough strip, and causing 
its edges to overlap one another, so as to make what is known as 
a consolidated or lock joint tube. (Sealed August 19, 1887). 


11,002. W.H. Beck, London. Improved Machine 
for the Manufacture of Sheet Metal Pipes. [ls. 

12 Figs.) August 28, 1886.—This invention relates to machinery 
for the manufacture of sheet metal pipes with folded and inter- 
locked longitudinal joints. The improved machinery not only 
bends the edges of the hot sheet to the required shape for form- 
ing the joint, but also bends the sheet upinto the cylindrical 
form, interlocks the folds of the joint with each other, and closes 
down or presses and consolidates the folded joint while the sheet 
is still hot, at one continuous operation, e hot flat sheet is 

in at one end of the machine, and issues at the other end 
asa complete circular pipe with a folded interlocked longitudinal 
joint. (Accepted August 13, 1887). 

6453. J.T. Dann, London. (R. Mannesmann and M. 
Mannesmann, Remscheid, Germany.) Improvements in the 
Construction and Use of Apparatus for Enlarging 
Metallic Tubes. (8d. 8 Figs.) May 8, 1887.—Referring to 
Fig. 1, D is a thick-shelled tube or hollow blank which is to be 
transformed into a very thin-shelled tube of greatly increased 
diameter. The rolls A, a, are mounted pe upon the 
opposite ends of the converging shafts B, b. The central portion C 
of the working face of each roll is spherically rounded, and the 
remaining portion is conical. The roll a rotates in the direction 
indicated by the arrow, and hence, at its line of impingement upon 
the blank, acts in an inclined downward and forward direction, 
The roll a rotates in the opposite sense, and acts upon the blank 
in an inclined upward and forward direction. There is thus im- 
parted to the blank D a rotation upon its longitudinal axis, and 
also an endwise forward movement as indicated by the arrows. 
By the motion imparted to it the blank is carried forward over the 
surface of the conical mandrel E, the pointed end ¢ of which enters 
the hole in the blank. The angles of the working faces of the rolls with 
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the axis of the blank are slightly more acute than the anglcs of the 
sides of the conical mandrel with its axis, so that as the tube is 
forced forward over the surface of the mandrel, its shell is gradually 
reduced in thickness. The two processes of transforming a solid 
blank into a tube, and enlarging the tube thus produced, may be 
rformed by a oy pair of rolls. In Fig. 2 is shown a solid 
lank D which has been seized by the pepe na f portions of the 
working faces of the rolls G, g, and has already had a recess 
formed in its forward end by the pinching action of the rolls. 
In Fig. 3 the blank D has so far progressed between the rolls that 
its external diameter of its oe roo is considerably re- 
duced, and the recess d! at its fo end has increased in depth 
by the rupture of the metal along the line of the axis of the blank 
and the outward movement of the metal therefrom ; and now the 
int of the drel E has ent the recess d!, In Fig. 4, the 
bular portion of the blank D is forced forward over, and com- 
pressed upon the surface of the mandrel by the continued action 
upon it of the rolls, and_is thereby transformed into a compara- 
tively thin-shelled tube D3, (Sealed August 19, 1887). 


HOISTING APPARATUS. 


9060. J. S. Stevens and C. G. Major, London. Im- 
provements in Suspended Lifts. (11d. 18 Figs.) July 12, 
is invention relates to hydraulic suspended lifts. The 
improvements comprise the use of an air expulsion trap, and of 
an automatic check or governing valve. The latter device has for 
its object to prevent the sudden stoppage of the cage in case the 
cage should fall through loss of water in the bydraulic cylinder. 
In a suspended lift with two or more lifting ropes, safety appa- 
ratus is used which is held out of action by the opposing pull of 








the various ropes, but is thrown into vpn 4 the partial or 
entire failure of either rope. Hand gear is provided for throwing 
the safety apparatus into action at will from within the cage. 
(Sealed July 12, 1887). 


9395. J. D. Churchill, London. Improvements in 
Hoisting ery. (ls. 10d. 18 Figs.) ed 20, 1886.— 
This invention relates to hoisting machinery for ‘‘ whipping” coal 
from the holds of vessels. The improvements comprise a throttle 
or steam controlling valve actuated from the barrel or drum or its 
shaft in such a manner as to increase the supply ofsteam after the 
engines have started and to reduce the supply before it is entirely 
cut off. The stroke of the valve is constant, notwithstanding 
variations in the lift. A cut-off and reversing valve and means 
for operating the same are provided in connection with each 
cylinder for the purpose of stopping the engines automatically and 
reversing them at the required times. A brake is operated or 
brought into action by the mechanism that actuates the cut-off 
and reversing valves. (Accepted July 23, 1887). 


12,689. W.H. Harfield, London. Improvements in 
Worm Gea for Hois' Purposes. (8d. 3 Figs.) 
October 5, 1886.—This invention relates to a capstan driven by a 
coarse } oom worm and wormwheel. The pitch is such that the 
worm does not act as a pawl as in ordinary worm gearing, but, 
upon pressure being applied to the teeth of the worm by the wheel, 
the worm will revolve freely in its bearings and offer but slight 
resistance to the rotation of the wheel, (Sealed September 9, 1887). 


12,899. T. P. Ford, London. Improvements in 
Hydraulic Lifts. (8d. 1 Fig.) October 9, 1886.—This inven- 
tion relates to an improved valve gear for hydraulic lifts, consist- 
ing of an equilibrated system of inlet, circulation, and exhaust 
valves, conn together. The inlet and the exhaust valves are 
equidistant from their oe seme ports. The inlet valve is pro- 
vided with a perforated diaphragm and a spring actuated auxiliary 
valve acting against the pressure from the main, so as to check 
the inflow through the inlet valve when the cage is raised with a 
light load. (Sealed August 26, 1887). 


MISCELLANEOUS. 


11,284. J. Watson, London. Improvements in 
Presses for Pressing Cotton, Jute, or other Materials. 
{ls. ld. 6 Figs.] September 4, 188¢.—The improvements refer to 
a compound or double press in which the respective followers of 
two separate press boxes are so worked by means of elbow or 
toggle levers or thrust rods and by a screw-threaded shaft which 
actuates these levers or rods, that the follower of one press is 
caused to descend while the follower of the other press is caused 
to ascend, and vice versa. (Accepted August 10, 1887). 


12,450. J. W. Docwra and C. Docwra, London. 
Improvements in Machinery or Apparatus for 
Misering. [ls.1d. 9 Figs.) October 1, 1886.—This invention 
relates to various improvements in ‘‘misering” or well-sinking 
apparatus, comprising means for adapting the ‘‘ miser” to be 
driven by steam or other power. The improved ‘ miser” is pro- 
vided with doors in its bottom which are caused to open or close 
according as the ‘‘miser” is rotated in the one or the other direc- 
pao , for the purpose of raising the ‘‘spoil.” (Accepted August 13, 
1887). 


13,680. B.C. Tilghman, Altrincham, Cheshire. Im- 
pecveenenes in Drawing Iron and Steel Barsthrough 
es to Produce a Smooth Surface Suitable for 
Shafting. [6d.] October 26, 1886.—Inventor claims, as a new 
article of manufacture, iron or steel bars suitable for shafting and 
other engineering purposes, which have had their surfaces coated 
with tin or its alloys, or zinc, or copper, or its alloys, and have after- 
wards been drawn through dies. Lasvepted August 24, 1887). 


923. H.H. Lake, London. (H. E. Russell, New Britain, 
Connecticut, U.S.A.) Improvements in the Manufac- 
ture of Screw-Threaded Nails or Screws. (8d. 1 Fig.] 
January 20, 1887.—The improved screw is made from a con- 
tinuous rod or length of wire and has a continuous sunken ratchet 
thread, and a pyramidal or diamond point. (Accepted August 


» 1887). 


3385. C. S, Madan, Manchester. Improvements in 
HydraulicMachinery. [8¢. 1 Fig.) March 5, 1887.—Ac- 
cording to inventor the economical regulation of steam engines 
working hydraulic machinery is impossible b the Pp 
tion of steam and fuel is practically the same for varying bydraulic 
pressure. The improvement suggested consists in the employ- 
ment of two or more independent direct-acting steam pumps (i.¢., 
without flywheels), the first being a low-pressure pump charging a 
hydraulic accumulator working the hydraulic apparatus, and the 
next being a high-pressure steam pump connected either direct 
to or through an accumulator working the hydraulic apparatus. 
(Sealed August 19, 1887). 





9345. F. Beall, Decatur, Illinois, U.S. 
ments in Grinding Mills. (6d. 
The improvements consist essentially in the employment in 
grinding mills, of a = of opposing rolls having differential 


.S.A. Improve- 
1 Fig.) July 1, 1887.— 


rotation in opposite directions, and provided with longitudinal 
furrows composed each of a surface approximately tangential to 
the roll and a comparatively abrupt surface outwardly convex. 
The abrupt surfaces of the furrows of the slow roll are presented 
in the direction of the rotation of the rolls, whilst the abrupt sur- 
faces of the furrows of the fast roll are presented in the direction 
— to the rotation of the rolls. The furrows may be either 
plane or corrugated as desired. (Accepted August 3, 1887) 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of yyy law cases in the United States, may be 
consulted. grat at the offices of ENGINEERING, 35 and 36, Bedford- 





Winnipec.—A company has been chartered to build a 
railway and a line of warehouses along the river front at 
Winnipeg. 


Ping Creek (S.A.) Ratnway.—Work on Messrs. C, and 
E. Millar’s contract is being prosecuted with energy. The 
rainy season this year extended through the month of 
April, and some heavy rain fell during the first half of 

ay, which impeded the work, and kept the ground so 
soft that great difficulty was experienced in travelling 
along the line. Even the public road between Southport 
and Palmerston was reported 4 the surveyor to be 
almost impassable on May 10. e European force on 
the line consists of 22 gangers, 37 mechanics and strikers, 
70 men at piecework, and i01 day labourers, making 
altogether Europeans. ere are also namen 
at work, Preparations are being made to commence 
plate-laying shortly. Good gravel for ballast has been 
found at several points either on the line or in close 
proximity to it. 
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THE BRITISH ASSOCIATION. 

In our last issue we continued our report of the 
recent Manchester meeting of the British Association, 
and we now resume our description of the proceed- 
ings in the section devoted to 


MECHANICAL SCIENCE. 


The Monday’s sitting in Section G has generally 
allotted to it the papers on electrical subjects, 
or at any rate those that have not been ap- 
propriated by other sections. On the Monday of 
last meeting no less than eleven papers were set 
down for reading, but happily some of the authors 
did not arrive, so the section escaped rather more 
easily than it anticipated. The sitting was opened 
by the reading of two papers by Mr. W. H. Preece. 
The first of these was on 


CoprEeR WIRE. 


Four copper wires had recently been erected by 
the Post Office between London and Dublin. The 
aérial portion consisted of No. 12$ .097 in. in 
diameter, weighing 150 1b. per mile, having a speci- 
fied resistance of 6.05” per mile, and a tensile 
strength of 490 lb. or 294 tons per inch. The re- 
sistance per mile when erected was 5.695 at 
30 deg. Fahr. The capacity per mile was .01319 
microfarads, and the insulation per mile was 
70 megohms at 30 deg. Fehr. Copper wire when 
used is subjected by Post Office authorities to strict 
inspection. It is gauged and tested for ductility 
and for tensile strength. The wire now supplied 
exceeds the specified demand. Its tensile strength 
equals 30.6 tons per square inch, and its conduc- 
tivity is 98 per cent. of that of pure copper. An 
entirely new method of wiring has lately been 
adopted. The wire is drawn up and regulated to 
its proper stress by adynamometer. The factor of 
safety is 4. The author read a table showing the 
sags and stresses with varying spans and tempera- 
tures for iron and copper. The wire is bound to 
the insulator by finer copper wire, and the joints 
used are of the form known as Britannia joints, 
and are soldered. This wire requires very careful 
handling in order to prevent indentation or scratch- 
ing, as if there isa comparatively slight scratch the 
wire will snap at that point, much as a sheet of 
glass will break where the glazier’s diamond has 
made a scratch. Kinks alsoare very injurious, and 
care has to be taken in unwinding. This wire is 
practically free from the throttling effect of electro- 
magnetic inertia, and by its reduction in resistance 
and its capacity it has trebled the efticiency of aérial 
wires. The author concluded by saying that various 
copper wires are now being erected. 

The discussion on this paper was opened by Sir 
James Douglass, who asked if any additional resist- 
ance was experienced at the joints of the lengths of 
wire ; to which the author replied that there was 
none. Sir Frederick Bramwell asked what disturb- 
ance was caused in the stresses on the wire brought 
about by the expansion and contraction due to the 
variations in temperature. The author answered that 
with iron wire the stress in winter was 270 Ib. as 
against 1801b.in summer. With copper wire the cor- 
responding figures were 120 lb. and 641b. Sir Fre- 
derick Bramwell also suggested that the wires might 
be fastened to the poles by a spring attachment. 
He referred to the disasters amongst telegraph 
wires caused by the snowstorms of last winter. He 
thought that if the wires were made to give, or 
rather the insulators ing them were made to 
give, thatsuch disasters would be avoided in future. 
To this Mr. Preece replied that a spring arrange- 
ment would entail a joint of wire, and this would 
be objectionable. 

General Webber asked if the author could give 
any details as to the strain at which copper wire 
begins to stretch ; and whether he had any compa- 
rison between copper and silicate bronze in that 
respect. The author had referred to an instrument 
used for finding the strain on the wire. The old way 
wag for a man to feel the wire with his hand and in 
that way judge whether it was at the right tension. 
A trained man could in this way judge with great 
accuracy. Had the instrument referred to advan- 
tages over the old method? A spring attachment, 
as suggested by Sir Frederick Bramwell, had been 
in the mind of telegraph engineers for many years, 
but the speaker thought the difficulty of joints 
suggested by Mr. Preece would be against it. Pro- 
fessor Perry here had some conversation with 
General Webber, who occupied the next seat to 
him, and then addressed the meeting. As to ten- 
sion, he considered Mr. Preece’s method valuable. 





In putting up telpher rods he had arrived at the 
stress imposed by the number of vibrations. He 
did not know whether this would do with finer 
wires. 

Sir F. Bramwell here rose to explain the arrange- 
ment of spring attachment he proposed by the aid 
of a sketch on the black-board. There would be 
two insulators to each wire, and these would be 
carried on two short arms at right angles to the 
pole, and in the same horizontal plane. These arms 
would be either hinged on the pole and held by a 
spring, or else would be elastic in themselves. The 
sketch did not give this detail. At any rate the 
insulators would be able to recede from each other, 
and for this purpose the short piece of wire between 
the insulators would, under normal conditions, hang 
down in a bight. Upon any undue strain being put 
on the wire, the stiffness of the springs would be 
overcome, and the insulators wen recede until the 
slack of the bight was taken up, and the main 
length of wire would be slackened in turn. After 
Sir Frederick’s explanation, Mr. Preece withdrew 
his objection, but asked what would occur when the 
limit of the spring was reached. ‘‘Then,” an- 
swered Sir Frederick, ‘‘ you would be where you 
were if there were no springs.” Another speaker 
said that the weight of wire would overcome the 
resistance of any spring sufficiently sensitive to be 
of use. The plan would necessitate double insu- 
lators. 

Mr. Preece, in reply, said that it was difficult to 
judge of the value of a suggestion offhand, but the 
suggestion of Sir Frederick Bramwell should have 
attention. A good deal too much, however, was 
made of the danger from falling wires from snow- 
storms. During forty years there had only been 
two cases of fatal accidents from falling wires, and 
both of these had been due to negligence or blunder- 
ing. But in any case the suggestion thrown out 
would not prevent the mishaps of last winter. It 
is only under very exceptional circumstances that 
such a severe strain is put on the wires. There 
must first’ be a snowstorm, then the snow must 
freeze on the wires in large masses, and this must 
be followed by a gale of wind. Such were the con- 
ditions of last winter, and it is not so much the 
weight of snow as the wind pressure that causes 
trouble. Spring attachments would be little good 
in such cases, when 12-in. poles were sna off 
short where the wires did not give first. & reply 
to questions the author said that the stretch of 
copper wire rarely exceeds 4 per cent. He drewno 
distinction between copper and silica bronze. With 
regard to judging stretch by touch, he thought it 
better to get a scientific method, although trained 
men can judge by the touch. He thanked Mr. 
Perry for his valuable suggestion, which he would 
give a trial. 


Fast Speep TELEGRAPHY. 


Mr. Preece’s second paper was on the above 
subject. As we have already printed a long 
abstract of it,* we may at once proceed to the dis- 
cussion. 

Sir William Thomson was the first speaker. He 
congratulated Mr. Preece on the success he 
attained at the Post Office in sending 600 words per 
minute. He wished to ask if the Delaney instru- 
ment described by Mr. Preece last year was yet in 
use. General Webber asked how many persons 
were required at each end of the circuit to get 600 
words a minute. Mr. G. Kapp asked a question as 
to the shunt condenser. Mr. Snell asked if the 
capacity of the condenser referred to different rates 
of speed. 

In reply, Mr. Preece said that the shunt con- 
denser arrangement limited the speed to 462 words 
a minute, or working duplex 231 words each way. 
This showed that the maximum efficiency of circuit 
was reached. Before this was reached the duplex 
working did not accord, and it was allowed that no 
difference existed between currents for the tele- 

hone and high-speed telegraphy. In reply to Sir 

illiam Thomson, the Delaney instrument was a 
beautiful advance in another direction, by which 
six messages could be sent at the same time, and 
these not necessarily in opposite directions. The 
ordinary work of the telegraph was simplex, but 
the Delaney instrument was aR developed and 
introduced. At this point Mr. Eden, one of Mr. 
Preece’s chief assistants, entered the room and 
informed Mr. Preece, who repeated it to the 
meeting, that the arrangements for working mul- 
tiplex telegraphy with the Delaney instrument had 








* See page 315 ante. 


been completed and was at work between London 
and Glasgow with repeaters. Mr. Kapp asked if 
the condenser was used as a shunt, to which Mr. 
Preece answered in the affirmative, but it then had 
a retarding influence. Mr. Faulkner had asked if 
his magnets were used, to which a negative answer 
was returned. 


An Extectric CurRENt METER. 


Professor G. Forbes next read a paper describing 
a new electric current meter he has recently intro- 
duced, an example of which was shown at work in 
the room. The author commenced by pointing out 
the necessity for an effective apparatus of this 
nature, and stated that he had made 10,000 obser- 
vations during the development of his instru- 
ment, which consists essentially of a flat spiral of 
iron wire with two terminals. Sometimes these 
two terminals are united to one wire, the other 
being attached to the middle of the iron wire. 
The instrument the author exhibited might, it was 
said, be used as an accurate measure for currents 
from half an ampére or from one ampere upwards. 
Above the conductor a set of vanes is pivotted. 
This consists of a circular disc of mica with a hole 
in the centre in which is fixed a pinion with a con- 
centric ruby cup. Round the circumference of the 
mica disc, eight small cylinders of pith are fixed at 
equal distances, and eight vanes inclined at 45 deg. 
to the mica disc are attached to the pith cylinders, 
these vanes being made of the thinnest mica. This 
set of vanes is supported by the ruby cup resting 
on a steel point fixed to the base of the instrument. 
The pinion engages with the first wheel of a train 
of clockwork actuating the indexes, which show 
upon two dials the number of revolutions made by 
the vanes. 

The action of the instrument is simple. The 
electric current passing through the iron conductor 
creates heat. This sets up a convection current in 
the air, and this causes the vanes to rotate about 
the vertical axis and drive the clockwork. The 
number of revolutions indicated on the dials is, 
through a considerable range of currents, an exact 
indication of the number of coulombs or ampére- 
hours which have passed through the conductor. 
The friction of the ruby cup on the pivot deter- 
mines the smallest current which can be accurately 
measured, and the friction of the clockwork is 
imperceptible. 

he discussion on this paper was opened by Sir 
Frederick Bramwell, who dwelt on the ingenuity 
displayed by the author in envolving from what 
appeared a mere laboratory experiment a com- 
mercial instrument of great importance. Sir 
William Thomson said there was nothing he had 
worked at more assiduously than devising an electric 
meter. At one time he was sanguine he had solved 
the problem, but had had to abandon the pursuit, 
being unsuccessful except in apparatus for large 
installations. He was pleased, however, that the 
difficulties in the way to success had been overcome, 
in spite of a feeling of regret, which he supposed 
was common to all, in finding that another had 
succeeded when one’s own efforts had failed. The 
difticulties incident to different speeds and to self- 
induction must not be overlooked ; but that could 
be overcome by duplicating meters. In conclusion 
he would congratulate the author most heartily on 
the results of his efforts. 

Professor Perry , on being called upon by the 

chairman, said he had not much to say. It was 
not right poeepe to ask an inventor how he got 
his idea. This was one of the simplest, still he 
could not see how the author could ever have 
imagined the apparatus would have worked when 
he first conceived it in his mind. He, the speaker, 
would not have dared to try to put it into execu- 
tion or hope it would answer. The speaker himself 
was the inventor of an electric meter, which, 
although not often seen in this country, was much 
in use in Germany; but he had to confess that 
the instrument before him would beat_it. 
Mr. Sylvanus Thompson added a few words, and 
another speaker asked if initial heat would 
affect the indications. Mr. Sellon also asked what 
would be the effect of varying atmospheric pressure 
and whether the temperature of the surrounding 
air would not after a time be raised by heat from 
the wire. Mr. Upton remarked on the effect of 
retardation due to friction at starting. Mr. Law 
asked if temperature of the atmosphere affected the 
working. Mr. Fitzgerald also remarked on the 
effect of barometrical conditions. 








In replying to the discussion Professor Forbes 
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thanked Sir William Thomson for the kind] parts to acquire momentum. The chief source of | find barometric changes gave any difficulty, but had 


way in which he had spoken. 
which showed that he knew a great deal more 


when he first took the matter in hand; 
he then imagined that the apparatus would. be 
perfect, but experience soon showed him how 
many difliculties remained to be overcome. Re- 
ference had been made by various speakers to 


the effect of the friction in the wheelwork of the| 


machine. There was hardly any difference in the 
speed whether the wheelwork was in gear or not, 
supposing the machine was in work, but at first 
ptarting there was required a little time for the 


Professor Perry | 


could not see how the apparatus was to work, | Sellon, there was no variation through the tempera-| the two sides of the apparatus, but this he had 
ture of the surrounding atmosphere being raised | 
about the design than the author himself knew | after running some time. 


for | 


| seriously affect the results, and illustrated his expla- 


friction was the jewelled cup. In reply to Mr. had trouble owing to difference of temperature on 
overcome by constructing it on a spiral principle. 

Sir F. Bramwell added a few remarks on the 
great use the instrument would be if ever the 
restrictions on electrical enterprise, at present in- 
terposed by the Legislature, were removed. 

The next paper was also by Professor Forbes, 
and was on 


After the first five 
minutes or so there was no variation. The difficulty 
referred to by Mr. Upton, the author did not find 


nation of this at some length by means of diagrams on 
the black-board. The external temperature of the 
atmosphere did not affect the readings; and this 
seemed the only part of the system where practice 
agreed with theory. The motive force was due to 
the difference in temperature of heated air from the 
current and the external atmosphere. He did not 


Unpercrounp Execrricat ConpucTors. 
The points sought to be obtained by the arrange- 
ment the author proposed were: 1, economy in con- 
struction ; 2, protection from injury; 3, capacity 
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of the trough of carrying conductors of several | 


different potentials; 4, possibility of adding gra- 
dually to the conductors as occasion required ; 
5, facility in adding branches ; and, 6, facility in 
leading round obstacles. Ordinary cast-iron gas- 
pipes are used. Inside these are porcelain discs 
with holes in them. These discs serve as insu- 
lators. Thin split copper tubes with a }-in. gap 
at the split are forced through the holes in the 
insulators (of which there are two in each length 
of pipe), and these carry the wires, which can 
be added to from time to time. The split pipes 
are 6 in, longer than the iron tubes, and this 








overlap enables a joint to be readily made by 
pinching together the end of one pipe and placing 
itin the other. Insulation is secured by the dry- 
ness of the air in the pipes, and arrangements 
are made for passing dry air through the system. 
When it is required to connect a house to a main, 
insulated wires are soldered to the copper tubes and 
are led through 1-in. gas-pipes screwed to the main. 
A man-hole is placed ateach cornerof the street. For 
getting round obstacles hand-holes are made at the 
ends of the cast-iron pipes on each side of the 
obstacle. Leab-eoheiuk insulated cables of the full 
capacity of the system are then attached, and these 
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can be bent round as required. The author next 
proceeded to give some details of the proposed 
arrangement. For a three-wire system and a maxi- 
mum of 2000 lamps of ? ampére, a 3-in. gas-pipe 
may be used. Each insulating dise has three 1-in. 
holes. The joint of the cast-iron pipes is made 


with packing in the usual way. Man-holes may be 
half a mile apart. Wires are pulled through as re- 
quired from man-hole to man-hole, and may be 
soldered across the man-hole. 

Mr. Upton, of New York, opened the discussion 
at the invitation of Mr. Preece, who occupied the 
chair, and who referred to the work Mr. Upton 
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had done in America in connection with Mr. Edison. 
Mr. Upton said he was only acquainted with the 
Edison system. He would ask the author how he 
made allowance for expansion and contraction. The 
Edison system consists of wrought-iron tube and 
solid wire. The air is exhausted and insulating 
material put in. As to the small openings, the 
speaker anticipated that there might be trouble, for 
it was difficult to imagine what a stream poured out 
when there was a check. It was almost like a 
volcano. The workmen were often justly very 
much alarmed, and it was difficult to deal with the 
difficulty. ._In New York they make attachments 
for houses always at the end, and carry the wire 
round to where the men can get at them. 

General Webber did not see the necessity for the 
split copper tubes. He thought the author would 
agree that wherever a joint existed there must be 
boxes to get at the joint. The author here pointed 
out that with split tubes wires can be drawn in and 
out. Mr. Shoolbred asked if the split tubes formed 
in part a conductor, to which the author replied in 
the affirmative. Professor Sylvanus Thompson asked 
as to the method of soldering. Mr. Sellon doubted 
the possibility of keeping moisture out in a large 
ramified system, and in that case they would have 
the volcano spoken of by Mr. Upton. Mr. Law 
anticipated there might be difficulty in soldering on 
branches, but thought a clamp could be devised. 

Mr. Forbes, in reply, said that with regard to 
what Mr, Upton had remarked about expansion 
through heat, the copper tubes could not be affected, 
as each joint was really a perfect expansion joint, 
but in addition to this the changes were inappre- 
ciable, and the expansion and contraction would not 
weaken the joints of theiron pipes. He would, as 
General Webber had supposed, certainly place boxes 
where there were joints in wires. In answer to Mr. 
Thompson, the wire was flattened for making the 
joints, and the soldering was done by special tools 
devised for the purpose. Mr. Sellon had spoken of 
the trouble to be anticipated from moisture. The 
gas companies had been using exactly such pipes as 
he proposed for sixty years, and the trouble of wet 
getting in had been overcome. Mr. Sellon here 
said that trouble would be caused by condensation 
on the inside of the pipes. The author replied that 
the gas works people are not troubled by this, and 
he would have the additional advantage of being 
able to force dry cold air through the system. Mr. 
Upton asked, ‘‘ How about pick holes?” to which 
the author again pointed out that the gas companies’ 
engineers worked successfully under no more favour- 
able conditions than he proposed, and he was 
quite content to stand on the same platform as 
they did. 

Mr. Preece, in summing up the discussion as 
chairman, said he hoped the day was not far distant 
when Mr. Forbes might have an opportunity of 
trying his plan. He was afraid the difficulties were 
not so easy to get over as Mr. Forbes seemed to 
imagine. With regard to condensation. The Post 
Office has an extensive series of underground pipes 
in its pneumatic system. In these there was often 
considerable moisture from internal condensation ; 
quite enough at any rate to cause electrical contact. 
The joints must have electrical contact, and this was 
not necessarily secured in an efficient manner by 
mechanical contact. In fact the joints must be 
soldered, for clips and such like devices would 
not do. It will be remembered that the copper 
pipes were to be used in part as conductors, and the 
connection between these was by contact only. 
Another serious difficulty would be the obstacles. 
The whole of the roadway in great cities is, below 
the surface, a perfect network of gas or water pipes, 
sewers, &c., and it would be necessary to constantly 
dodge about to avoid them. 

Mr. G. Kapp next read a paper on the ‘‘Maximum 
Work of Dynamos ;” a contribution that we have 
not space to reproduce, and upon which there was 
practically no discussion. 

Mr. C. H. W. Biggs and W. H. Snell next read 
@ paper on 


ALTERNATE CURRENT DyNAMOS AND TRANSFORMERS, 


After some preliminary remarks the authors went 
on to discuss the advantages and disadvantages 
of various systems of distribution, the conclusion 
being atived at that in the present state of our 
knowledge, distribution, by means of alternate 
current machines and transformers, thereby using 
high electromotive force in the mains with a con- 
stant current, seems to be the most probable solution 
of the difficulties of distribution in the immediate 





future. It was noticed that originally Gaulard and 
Gibbs used the constant system, but were unable to 
overcome the difficulties of regulation. The authors 
then referred to several methods of regulation, 
some of which depend upon getting rid of self-in- 
duction in the secondary circuit, and argued that 
this is the principle which must preferably be fol- 
lowed to get perfect regulation. The authors con- 
tended that, by the use of a system they advised, 
the advantages of economy, safety, and availability 
at the point of usage were most nearly complied 
with, 

The last paper of the day was contributed by Mr. 
F. R. Upton, and was upon 


THE TELEMETER SYSTEM. 


This system, invented by Mr. C. L. Clarke, of 
New York, is a method by which the slow movement 
of a revolving hand of any indicating instrument may 
be reproduced by the movement of a similar hand 
at a distant place, using electricity to convey the 
impulse. The primary hand moves until it makes 
electrical contact, thus sending an impulse. It was 
the want of certainty in this respect that caused 
other systems to fail. This contact should be abso- 
lute and positive, for if it is not the receiver will 
not work in unison. The contact might be doubled 
by the jarring of the instrument, thus making the 
receiver jump twice. Clarke overcomes this defect 
by so arranging his mechanism that the faintest 
contact in the primary instrument closes two pla- 
tinum points in multiple are with it, thus making 
a firm and positive contact, which is not disturbed 
by any jar on the primary contact. This gives 
the instrument a positive start for the series of 
operations, instead of the faint contact which 
would be given, for example, by the light and slowly 
moving hand of a metallic thermometer. Another 
trouble with previous systems was that the contact 
points would corrode, this being due to breaking the 
circuit slowly on a small surface. This is entirely 
remedied by breaking the circuit elsewhere than 
the primary contact, using a quick motion, and 
also by giving this breaking contact a large surface 
and making it firm. The system was suggested by 
the want of an electrical thermometer for use in the 
process of artificial refrigeration, and the instru- 
ment as applied to a thermometer is made as 
follows. From the free end of a light spiral of a 
metallic thermometer, fixed at its other extremity, 
an arm is attached, the end of which moves over an 
arc of a circle when the temperature varies. This 
end carries on either side of its extremity platinum 
contacts which, when the thermometer is at rest, 
lie between two other platinum points carried on 
radial arms. Any variation in temperature brings 
a point on the thermometer arm in contact with one 
of these points, and thus gives the initial start to 
the series of operations without opposing any fric- 
tion to the free motion of the instrument. The 
first result is the closing of a short circuit round 
the initial point of contact, so that no current flows 
through it. Then the magnets which operate one 
set of pawls come into play. The two contact 
points are attached to a toothed wheel in which the 
pawls play, and these pawls are so arranged that 
they drive the wheel whenever moved by their 
magnets ; thus the primary contact is broken. 

In the receiver there is a similar toothed wheel 
bearing the hand of the indicating instrument and 
actuated at the same moment as the transmitter. 
The primary contacts are so arranged that the con- 
tact is made foreach degree of temperature to be 
indicated. This series of operations leaves the in- 
struments closed, and the pawls home in the toothed 
wheel. To break the circuit another wire and sepa- 
rate set of contacts are employed. These are arranged 
on the arms carrying the pawls, and so adjusted 
that no contact is made until after the toothed 
wheel has moved a degree, when a circuit is closed 
and a magnet attracts an armature attached to a 
pendulum. This pendulum after starting breaks 
the circuit of the magnets which hold the pawls 
down, as well as of the short-circuiting device. 
The pendulum takes an appreciable time to vibrate, 
and this allows all the magnets to drop back and 
breaks all circuits, leaving the primary contacts in 
the same relation as at first. 

A good deal of attention has been paid to work- 
ing out the details. All the contacts are rubbing 
contacts, thus avoiding danger from dirt, and they 
are made with springs so as not to be affected by 
jar. The receiving instruments can also be made 
self-recording. The method is also applicable 
to steam gauges, water level indicators, clocks, 





barometers, &c. ; and, in fact, to any measuring in- 
strument where a moving hand can be employed. 

On the conclusion of this paper, Mr. Francis, who 
had had an apparatus of the kind described fitted at 
his works in Lowell, Massachusetts, explained that 
it was used for indicating in his office the height of 
water in a mill-pond two miles away. It had been 
a great success and had saved a great deal of trouble 
and expense, although it took some time to 
get it in working order. This instrument gave 
indications of the earthquake of last year, although 
there was no other notice of it in the neighbour- 
hood, and it occurred a great many miles away. 
The instrument showed, however, that there was a 
vibration in the mill-pond. Mr. Law said that the 
instrument would be very valuable for giving warn- 
ing of the rise of rivers in mountainous countries, 
and preparations could then be made to let the 
water off. 

Mr. Upton, in replying to the discussion, explained 
how the instrument was used to record the height 
of the water in place of a thermometer. A float 
was used, and the power required was less than 
that used for ringing an ordinary electric bell. 


THE RESISTANCE OF STONE TO CRUSHING. 


The proceedings of Tuesday, the 6th inst., the 
last day of sitting in Section G, commenced with 
the reading of the report of the Committee of Stress. 
As this will be dealt with elsewhere, we need make 
no further mention of it now. The first paper was 
contributed by Professor W. C. Unwin, but was 
read by one of the secretaries. 

The paper was intended to show the influence 
the material on which stone might be bedded, had 
on its crushing strength. Twenty years ago the 
practice was to place specimens of stone on lead 
plates when they were subjected to crushing tests, 
the idea being to secure uniform distribution of 
pressure on the faces on which the crushing pres- 
sure was to be applied. This principle, however, 
the author considered to be founded on erroneous 
ideas, and therefore in experiments in the crushing 
of stone, Portland cement, or concrete, he adopted 
the plan of preparing the faces on which the crush- 
ing pressure acts with a thin layer of plaster. This 
can easily be worked to smooth and parallel sur- 
faces, and used to receive the iron plates of the 
crushing shackles, if necessary. The author usually, 
however, interposes a sheet of millboard, which 1s 
hard and only slightly compressible. Experiments 
were made to find the difference between crushing 
strengths in blocks supported in each manner. Two 
series of cubes of Portland stone and Yorkshire grit 
were obtuined. The results of the tests are given 
in the following Table : 

Crushing of Stone Blocks, 4in. Cubes (approximately), 


Crushing Load Stress in Tons 


Stone. per Square 
in Tons. Foot. 


Portland : 
535 Between two millboards 


on each face. 
ae plate of lead on each 


ace. 

One plate of lead on each 
face tin. smaller than 
face all round, 

Three plates of lead on 
each face. 


516.384 
469.872 
408.8 


57.665 
52.600 
45.65 


536 
538 


537 33.50 299.952 


Yorkshire Grit : 
539 79.72 Between two millboards 
on " 
Cemented between two 
strong iron plates with 
plaster-of-paris, 
= lead plate on each 


ace, 
Three plates of lead on 
each face. 
The lead plates were 0.085 in. thick. 

By the figures quoted in this Table it will be seen 
how great a reduction of strength occurs when a 
thin plate of plastic material like lead is used on 
the faces to which the crushing pressure is applied. 
In such cases the crushing pressure is only three- 
fifths and three-sevenths of the blocks prepared 
with plaster and crushed between millboard. It 
will be noticed also that the block of Yorkshire 
grit, which was cemented carefully between two rigid 
iron plates with parallel surfaces, carried a little 
more, although only a little more, than the block 
prepared with plaster and crushed between loose 
millboards. 

An examination of the fracture of the blocks 
showed to the author why the lead had such an 
effect in reducing the strength of the stone. When 
crushed between millboards, the blocks sheared 
approximately at 45 deg. in a manner well under- 
stood, and formed regular pyramids. The blocks 
crushed between lead broke up into a number of 


712.080 


542 80.05 716.86 


504.432 
322.272 


56.20 
35.90 


540 
641 
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vertical prisms with nearly vertical faces; for the lead 
flowing under crushing pressure produced by friction 
a tension in the block at right angles to the crushing 
pressure, thus tearing the block in pieces and com- 
pletely altering the angle of fracture. The pressure 
of fluidity of lead is known to be from 1} to 3 tons 
per square inch, and these pressures were exceeded 
in the crushing experiments. In conclusion, the 
author points out that the facts set forth in the 
paper have considerable importance because it is 
usual to use lead, or some other plastic or com- 
pressible material in crushing experiments. 
There was no discussion on this paper. 


PumPine ENGINES. 


The next business was the reading of a paper by 
Mr. Henry Davey, entitled ‘‘ Expansive Working 
in Direct-Acting Pumping Engines.” The author 
commenced by referring to a paper he had read at 
the Swansea meeting of the British Association in 
which an expansive method of working steam pumps 
can be secured without the aid of a flywheel. e 
object of the paper under notice was to describe a 
more recent invention of the author’s by means of 
which a far greater degree of expansion is made 
possible. When an engine has heavy reciprocating 
parts, such as long pump rods or loaded plungers, 
expansive working is possible because of the inertia 
at the beginning and the momentum tag os 





end of the stroke, expressed by the formula 


g: 
By this method for a considerable degree of expan- 
sion a very high velocity must be given to the mass 
when the weight is small. In engines which have 
not long pump-rods it is not always convenient to 
provide weights sufficiently heavy to enable a high 
degree of expansion to be employed. The mechanism 
which the author described equates the engine 
power and the pump resistance, by causing decreas- 
ing pressure of the expanding steam on the piston 
of the engine to bring a nearly constant force to 
bear on the pump throughout the stroke. By 
means of diagrams displayed on the walls the action 
of the pump was described. In Fig. 1 the pump 
resistance is represented by the parallelogram a, b, 
c, d, and the engine power diagram by the figure 
c, e, f, 9, @; and supposing the parts of the engine 
to have no weight, then means are required by 
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which the piston of the engine may move with vary- 
ing velocities relative to that of the pump piston, 
exceeding the mean velocity by the ordinates 1, 2, 3, 
and falling short of that velocity by the ordinates 
4,5,6. In Fig. 2, A is the engine, B the pump piston, 
and C a triangular frame turning on the fulerum 
D. The pump piston is attached to the frame at 
the point E by means of a vibrating connecting- rod, 
and the engine piston to the point F by means of a 
similar rod. Whilst the engine is making its 
stroke in the direction of the arrow, the pump piston 
is decreasing in velocity relative to that of the 
engine piston, the ratio being determined by the re- 
lative positions of E and F. 

__ In applying this mechanism to pumping engines 
it is first necessary to determine the ratio of ex- 
pansion to be employed, and then to see how 





nearly the force and resistance can be equated. In 
Fig. 3, a, b, c,d, e are the combined diagrams of a 
compound engine working with the given ratio of 
expansion a,/, g, ¢, the diagram of effects of the 
varying velocities of the engine and pump pistons, 
and a, h, i, e, the pump-resistance diagram. Then 
acceleration of velocity takes place from hc, and, 
knowing the weight of the moving parts, the acce- 
leration may be calculated. It will at once be seen 
that the mechanical advantage obtained by this 
mechanism greatly reduces the acceleration for a 
given mass. Diagrams were also shown illustrating 
the various forms in which this principle could be 
applied, and also a moving model. 

Mr. Lupton asked the author for some particulars 
of an engine heinstanced, in reply to which the author 
said that with a 5 ft. stroke of the engine piston 
the pump piston made a stroke of 4ft.6in. With 
one-fifth loss of stroke on the pump there was a 
fourfold advantage. Professor Fitzgerald pointed 
out that there need not necessarily be any difference 
of stroke to get the advantage. 

Mr. Jeremiah Head said that pumps made with 
flywheels so that they might work expansively, 
often worked without any expansion at all. He 
had recently come across one working in the Forest 
of Dean which made five revolutions a minute, and 
if worked at a much greater speed would inevitably 
have shaken the house down. On testing this 


2/engine the speaker found that it carried steam 


seven-eighths of the stroke. He thought, there- 
fore, one must hesitate before condemning direct- 
acting engines, when flywheel engines are found 
working without expansion. He asked how near the 
pistons work to the end of the stroke, as that was 
a point which largely influenced the economy of 
steam. 

The President asked what limited the stroke, to 
which Mr, Davey answered, that this was effected by 
the valve gearas it cushions the steam. In answer- 
ing the discussion and speaking on the variation 
in length of stroke, Mr. Davey said that all direct- 
acting engines have the stroke controlled by the 
action of valve gear, and depend on the adjust- 
ment of the gear for clearance. The engine 
described in his paper might have 8 ft. to 10 ft. 
length of stroke, and work safely to 1 in. of 
the covers; or in special cases even less, but 
that was a fair allowance. The Cornish engine 
had a higher economy than any engine work- 
ing with the same ratio of expansion, but the 
clearance there would be 2 in. to3 in. The economy 
in such cases had always been a puzzle to him. 
Witha pressure of 30 1b. to 40 lb. and four expan- 
sions, there would be an equal effect to a rotative 
engine working with eight expansions and a pres- 
sure three to four times as great. Rotative engines 
were made for pumping under the sentimental 
notion that they were more economical on account 
of less clearance. But it must be remembered that 
a rotative engine must be designed to meet the 
worst condition of work, and therefore could not, 
from the nature of their design, take the full ad- 
vantage, that might otherwise be obtained, of more 
favourable conditions. A rotative engine must 
depend for its expansion on the number of revolu- 
tions, and mining engines, to take one instance, must 
work sometimes at slow speeds, and the energy of 
the flywheel was not then enough to work with a 
large degree of expansion. For this reason rotative 
mining engines do not in practice always work 
expansively ; though direct-acting pumping engines 
are always at their maximum expansion whatever 
speed they may be working at. 








THE IRON AND STEEL INSTITUTE. 

In our last issue we carried our report of the 
recent Manchester meeting of the Iron and Steel 
Institute up to the end of the discussion on Sir 
Lowthian Bell’s paper on the ‘‘ Reduction of Ore in 
the Blast Furnace.” The next paper taken at the 
meeting on the 15th inst. was a contribution from 
Mr. J. W. Wailes, of the Patent Shaft and Axle- 
tree Company, of Wednesbury, and was on the 


Basic Opzen-HEaRTH Process. 

As we shall print this thoroughly practical paper 
in full in an early issue we may at once proceed 
to the discussion that followed its reading. 

Mr. Percy Gilchrist was the first speaker. He 
quite agreed with what the author had said respect- 
ing the advantages of the Batho furnace which he, 
the speaker, considered the best form yet introduced 
for the basic process. The strong point was that 





repairs could be so easily carried out ; and this was 
one of the special necessities of the basic open- 
hearth process, although it was a question that 
also required careful consideration even in the 
acid process. He would refer the members to a 
paper recently read by Mr. Harbord im connection 
with this subject. As far as the elimination of 
phosphorus was concerned, the charge was ready 
almost directly it was melted, and it was desirable 
to bring it out as early as possible. This elimina- 
tion of the phosphorus, however, was effected at 
the expense of the lining material, and in order to 
obtain the full advantage of the process it was 
desirable that a ready means should exist for 
remaking the lining; it was this that gave the 
furnace described an advantage, and would enable 
ingots to be produced by the basic process at a 
cheaper rate. The Batho furnace also appeared 
to be especially well suited for the production of 
small ingots ; and he had seen 6 in. square ingots 
cast very successfully, and such sizes as this were 
not often found in works using more ordinary 
plant. Mr. Wailes had said in his paper: ‘It 
is a fact that the basic converter possesses advan- 
tages over the acid converter for the production 
of mild steel; I would say that the basic open- 
hearth possesses the same advantages over the acid 
open hearth, and in a more marked degree.” Mr. 
Gilchrist wished to support the statement that 
mild basic steel made in the converter was softer 
than acid steel, and the same remark applied to 
open-hearth furnaces. Steel made in the basic 
open-hearth could be welded with great facility. 
With regard to the furnace lining Mr. Wailes 
said in his paper, ‘‘that as a general principle 
basic and acid material may come together in the 
lining of a melting vessel without causing diffi- 
culty, provided the one does not rest or impose 
weight on the other; the rationalé of this being 
that the heat acting on the joint destroys contact. 
If, however, the contact is maintained by pressure, 
rapid fusing is the natural result.” The speaker, 
commenting on this statement, said he could hardly 
agree with the author ; at any rate, he thought that 
2in. or 3 in. of chrome ore put in between the 
two materials, would be a wise precaution, and could 
not be any disadvantage. 

Mr. E. P. Martin, of Dowlais, said that up to the 
present steel that could be easily welded was not 
readily to be obtained, or at any rate steelmakers 
had not overcome all the difficulties incidental to 
its production. What he wished to ask the author 
was whether he found the steel he produced could 
be more easily welded than ordinary mild steel 
made by the acid Siemens process. Had Mr. 
Wailes succeeded in piling his scrap so as to pro- 
duce fair merchantable bars ? 

Mr. Edward Riley, of London, said he had re- 
cently inspected from 1500 to 2000 tons of steel 
made at Seraing, in Belgium, by the basic open- 
hearth process. The quantity of phosphorus in the 
pig was small, in fact it was practically an example of 

ematite iron worked in a basic open hearth. About 
70 per cent. of scrap was used, to which 30 per cent. 
of white iron, containing a good deal of manganese, 
was added. The steel was for ship-plates that were 
sent to the United States. He could only say he 
had never examined so pure a metal, the phos- 
phorus and sulphur being far lower than anything 
referred to by the author in his paper ; in fact, in 
the whole make of 1500 to 2000 tons the phosphorus 
went down to .007 and the sulphur from .01 to .02. 
It was as near pure iron as anything likely to be 

roduced, and he would like to see some of that 
iron, or steel if it was preferred so to call it, used 
for making into ordinary cast steel, as he con- 
sidered it likely to prove extremely suitable for 
the cementation process. 

Mr. Alexander Thielen, of Ruhrort, Rhenish 
Prussia, said he had been making basic Siemens 
steel for some time in order to produce a very pure 
iron. This was sold as ‘‘fine grained iron,” and 
the user had no idea but that he was receiving iron 
of a very superior description made by the ordinary 
process. This material, which was perfectly weld- 
able when properly made, was fast superseding the 
fine-grained iron of which large quantities used to 
be made in hiscountry. Mr. Thielen then went on 
to speak of the influences these changes had on the 
state of the iron and steel industry in Germany. At 
first it had been hoped by the owners of large works 
that they would acquire the trade of the iron pud- 
dlers, by substituting this mild steel. He was sorry 
to say that in expecting this they had been very 
much mistaken. Open-hearth steel plants were 
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springing up everywhere, in the most unlikely places. 
Small people, the speaker said, built furnaces and 
went in for making bars to the great detriment of 
the large steel works; a statement which seemed 
to cause the meeting considerable satisfaction, or, 
at any rate, amusement. He wished to bear testi- 
mony to the perfection to which Mr. Wailes had 
brought his product of mild steel, considering the 
very inferior material he had to deal with. In the 
speaker’s country they worked with more scrap. 
using 60 to 70 per cent., as they got it at a mode- 
rate price, and used a grey pig with 2 to 2} per cent. 
of phosphorus. This enabled a greater output to 
be obtained, but time was occupied in purifying the 
pig. Turning to the design of furnace he was not 
in favour of the movable top described, for the basic 
Siemens furnace was more easily repaired than the 
ordinary furnace. He agreed that the shape of 
bottom was of small importance. In Germany, 
however, they had concluded for the present that 
they would continue to use the common Siemens 
furnace, as the operators were accustomed to its 
manner of working and characteristics ; but the 
whole process was in a state of transition, and the 
consumers were not opposed to the basic process as 
they were in Great Britain. Their shipbuilders 
readily took basic plates and found no trouble in 
working them ; the early difficulties they had ex- 
perienced with basic steel had altogether disap- 
peared, and no shipbuilders thought of classifying 
Thomas plates as inferior. He agreed with the 
figures as to the most desirable tensile strength 
quoted by the author. What was wanted in this 
very mild steel was a tensile strength and elastic 
limit equal to that of the best Yorkshire iron. 

Mr. G. J. Snelus, of Workington, after referring 
to earlier forms of basic furnace, went on to say 
that the mode of construction adopted by the 
author, and illustrated by the drawings on the wall, 
would enable the steel to be produced at a much 
cheaper rate than hitherto; owing chiefly to the 
sides of the furnace being movable, which did so 
much towards facilitating renewals of the lining. 
The excessive repairs required by the open-hearth 
furnace were the great drawback to its use, but this 
system would, to a great extent, overcome the difii- 
culty. The best mode of separating the basic from 
acid portions of the lining was by a mixture of lime 
and carbon. He had suggested this in the year 
1872, and the idea was embodied in his patent of 
that date. He looked on it as a point of consider- 
able importance to separate the two materials. Sir 
Lowthian Bell had pointed out to the meeting in the 
course of the previous discussion that if an ordinary 
tirebrick were dipped in a stream of blast-furnace 
slag, which was in a great measure a basic slag, the 
brick was speedily dissolved. This fact was illustra- 
tive of what occurred if the basic and acid materials 
were not separated by a substance which would have 
no effect on either. The speaker preferred carbon, 
and thought it preferable to chrome ore for the 
purpose. It was more, he thought, a question of 
keeping the materials separate than of keeping 
them from pressing on each other, as suggested in 
the author’s paper. Mr. Edward Riley had re- 
ferred to the steel made by the basic process at 
Seraing. The speaker had visited the works re- 
ferred to and had seen basic steel made there. What 
especially struck him was the improved welding 
quality of the material and the increased output 
that could be obtained from a basic furnace, much 
above anything done by the acid open-hearth. As 
Mr. Riley stated, they were working hematite pig 
and scrap, and of course this was a quicker process 
than deoxidising pig iron with iron ore; but allow- 
ing for this he did not think that the same product 
could be reached with an acid-lined furnace. The 
speaker next referred to a conversation he had 
had with Mr. Edward Riley, in which the-latter 
said he had noticed that a better yield was got 
from a basic than an acid hearth. Mr. Snelus 
gave the reasons that, in his opinion, accounted 
for this. Silica predisposes towards the oxidation 
of iron when working in an acid vehicle, whether 
converter or Open-hearth. Lime, on the other 
hand, had an opposite effect, and supplies a base, 
the iron giving an acid, thus forming ferrate of 
lime, in place of silicate of iron, in which case the 
iron formed the base. These were the reasons 
that gave the basic lining the advantage in either 
converter or open-hearth. No doubt the basic 
Bessemer process was attended with more waste 
than the Bessemer acid process, but that was owing 
to another cause. Ancther advantage of the basic 
process was that the metal was quite purified from 
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oxide of iron. This was one of the most undesir- 
able alloys that could be present in the metal, 
however produced. The speaker next referred to 
what had been previously said respecting the 
very pure iron produced by the basic furnace. It 
was a point he had been trying to make ever since 
1878. It was difficult to understand why makers 
of a high-class Sheftield steel did not take advantage 
of the pure iron thus put at their disposal. They 
imported Stwedish iron containing .02 of phos- 
phorus whilst they had almost at their doors a 
metal containing considerably less of that undesir- 
able element. Phosphorus was the bane of the 
maker of steel for fine cutting tools. Eliminate 
phosphorus and a metal could be got which would 
carry a fine edge without breaking ; and he could 
only repeat that he was convinced the basic process 


would be the means of introducing a high-class 
steel which would be superior to anything that had 
ever been seen before, 

At this point the discussion was adjourned until 
the next sitting. 

On reassembling on the following day (the 16th 
inst.) the President said he had been requested by 
the Council to make an appeal to the younger 
members to take part in the discussions. 

Mr. H. Le Neve Foster, of Jarrow, said he had 
had a good deal of experience with the Batho fur- 
nace. At Palmer’s Shipbuilding and Iron Com- 
pany he had been working one of these furnaces for 
two years, and at first they had had many troubles, 
but these had been almost entirely, if not altogether, 
overcome. From four furnaces an average outpat 
of 600 tons a week was secured ; but 700 tons had 
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been made, and a still higher production was looked 
forward to. There was certainly greater facility 
for making repairs, and the regenerators could be 
changed more quickly. As a matter of actual prac- 
tice they had stopped the furnace at ten o’clock on 
Saturday, and a charge of metal was tapped at four 
o'clock on the Monday afternoon. 

A letter which had been received from Mr. Arthur 
Cooper, of the North-Eastern Steel Works, Middles- 
brough, was next read by the secretary. The 
writer regretted he was unable to remain and take 
part in the discussion. He commended the prac- 
tical character of Mr. Wailes’s paper, and observed 
that the furnace described was apparently the 
Batho furnace originally constructed by Messrs. 
Riley and Dick, of the Steel Company of Scot- 
land, for the basic process. He suggested that 








others who had used this furnace should say 
what their results have been, and also how the 
ordinary Siemens furnace adapts itself to basic 
steelmaking. He would ask Mr. Wailes the 
weights of various materials required per ton of 
ingots produced. With regard to the use of the 
converter or open-hearth, he was by no means pre- 
pared to agree with the deductions that might be 
drawn from Mr. Wailes’s remarks. Mr. Cooper 
had had no experience of working basic open-hearth, 
but if they were to accept Mr. Thielen’s views (and 
he for one was strongly of that gentleman’s opinion) 
that there is no benefit to be got from a material 
softer than wrought iron, then in that case as useful 
a result could be arrived at by the basic Bessemer 
process. At the North-Eastern Steel Company 
they were making tons of material which will, when 





| rolled into bars, give quite as low a tensile strain 


and as much elongation and extension as the tests 
referred to in Table I. of Mr. Wailes’s paper. 

Mr. Ianson, of Darlington, referred to that 
part of the author’s paper in which he had said that 
he was not considering the process from any other 
point of view than asa means of purifying phos- 
phoric cinder iron. On the other hand he under- 
stood Mr. Edward Riley to say that at Seraing the 
process was employed for producing a very soft 
material from a comparatively pure iron with a large 
quantity of scrap. Mr. Wailes did not touch on 
the latter question, and what the speaker would 
like to know was whether the basic had advantages 
over the acid process when a pure hematite pig was 
used, and when scrap was plentiful and cheap ? 
Mr. Snelus had pointed out that the phosphorus 
must first be got rid of. Was there any ad- 
vantage, therefore, in having pig with 24 per cent. of 

hosphorus, such as that specially made for the 
fan Bessemer converter? If the steelmaker 
could procure a comparatively pure iron, and other 
materials required at a reasonable price, would it be 
better to put down basic Siemens furnaces or the 
ordinary Siemens-Martin plant? 

Mr. F. W. Harbord, of Bilston, said that since 
the last autumn meeting he had had a little further 
experience with the basic Siemens furnace, and 
quite agreed with Mr. Wailes that by far the best 
practice is to place the ore on the bottom of the 
furnace before charging the pig. By this means 
as the charge melts it runs down into a bath of 
molten oxide, and is being purified while the other 
portion of the charge is melting. At the works 
with which the speaker was connected, by carefully 
regulating the amount of the oxide to the quality 
of the metal they had succeeded, not only in re- 
moving the whole of the phosphorus during the 
melting period, but every cast during the week 
preceding the time of speaking was practically 
finished steel and ready to tap as soon as melted ; 
the carbon being about 0.1 percent. The charge, 





including the scrap, contained on an average about 
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2.0 per cent. of phosphorus, and the average time 
of melting was about four hours. Although 
when melted the charge was ready to tap, it 
was always kept in the furnace another three 
hours to get the metal sufficiently hot for 
tapping. The speaker was of opinion that this 
question of attaining the desired heat more 
promptly was a mechanical problem which engi- 
neers and furnace builders ought to be able to 
solve, and possibly Mr. Wilson’s water gas may 
assist in the solution. Mr. Harbord expressed it as 
his opinion that if sufficient heat could be got, 
the charges might be finished regularly in the basic 
Siemens furnace within an hour after melting, or 
in other words in five hours instead of eight, the 
latter being about the present average time. Re- 
ferring to the question raised by Mr. Ianson and 
the previous speaker, Mr. Harbord gave it as his 
opinion that the position of the basic Siemens 
furnace in respect to phosphoric and hematite iron 
was as follows. When phosphorus is present in a 
pig iron it is impossible to remove it in the ordinary 
acid Siemens furnace and convert such pig into high- 
class soft steel. The only way is to treat such pig 
on the Siemens system in a basic furnace. In the 
case of hematite it is a well-known fact that soft 
steel of very high-class quality, containing phos- 
phorus as low as .05 or .06, can be, and is, regu- 
larly made by the best makers in the ordinary 
acid Siemens from such pigs. But when an 
exceptionally pure material, like that referred 
to by Mr. Edward Riley, containing only about 
.007 of phosphorus is required, this can only 
be obtained by working hematite iron in a basic 
furnace. If we are able to get the necessary heat 
the basic furnace may ultimately compete with 
the acid Siemens for ordinary hematite working ; 
as the lining, not being attacked by oxide of iron, 
could be put into the furnace with the charge and 
the whole bath would be ready when melted. 
Thus a charge would be worked off in four hours as 
against eight with the ordinary Siemens furnace. 
At present, however, each type has a separate 
field. It does not pay to use hematite in the basic 
Siemens, except a very special material be required. 
At the speaker’s works they were not using Spanish 
ore in the furnace, but a cinder containing 
65 to 68 per cent. of iron, mostly in the 
form of a protoxide, and about 5 per cent. of 
silica; in fact, almost identical in composition 
with best puddler’s, or ball furnace tap. The 
speaker’s own experience led him to believe that 
a cinder of this kind does the work more rapidly 
and effectually than the peroxide of iron, or red 
ore, generally used. At present, however, he did 
not wish to speak very positively on this point. A 
reason that might be advanced for the efticiency of 
the cinder is that it melts more readily than the red 
ore, and thus a more intimate mixture of metal and 
oxidising agents is obtained. The cinder referred 
to was from the mill furnaces which are all working 
with basic slag bottoms, of which Mr. Tucker and 
Mr. Harbord are the patentees. Referring to the 
construction of the furnace, the speaker wished to 
ask Mr, Wailes if the furnace with movable sections 
was at work anywhere ; and if there is any difli- 
culty in keeping the vertical joints air-tight? With 
regard to working very high phosphoric pig, the 
speaker said there is no difficulty in working pro- 
viding the pig is suitable in other respects, although 
a low phosphoric pig, no doubt, can be more readily 
dealt with and requires less lime and oxides. Which 
could be most economically worked would depend 
upon the difference in price of the various pigs, and 
would vary in every district. 

Mr. B. Walker, of Leeds, gave some particulars of 
his experience with regard to the erection of some 
furnaces for a large firm of steelmakers in the 
north of Italy. He had been consulted, and had 
advised a Batho furnace ; but the proprietors had 
also consulted a very eminent frm in Westphalia, 
and their reply was that they did not see anything 
very much in favour of such a furnace, and advised 
an old type to be laid down. The Italian firm, 
however, took the speaker’s advice and put down 
a Batho furnace. There was some difficulty in get- 
ting the skilled labour for erecting this furnace, but 
Mr. Riley sent them a man who went out to Italy. 
This man had been brought up at Blochairn, and 
the continuous fine weather and clear sky of Italy 
had such an effect on him that he went out of his 
mind. The furnace had, therefore, to be built—and 
this was the point the speaker wished to make—-by 
men who knew nothing about its principle of con- 
struction. They sent men out from Leeds to work 





it. They did not know much of the business, but 
the very first time the success was complete. The 
Westphalia people who had advised against the fur- 
nace, came over to see it worked and went home 
again without anything to say. Mr. Snelus had 
pointed out that by the basic furnace a very pure 
iron for steelmaking could be produced. The 
speaker could assure the meeting that the Shef- 
fielders had their eye on the process, and would avail 
themselves of all the advantages that it can offer. 
There were many uses for basic steel which would 
give employment to small iron works, such as horse- 
shoes, gun-barrels, &c., and the speaker looked for- 
ward to the change from puddling to the Batho 
furnace for small works. 

Mr. James Riley said that he was not in a posi- 
tion to say much on the dephosphorising side of the 
question on account of his connection with the 
Siemens- Martin process. He could, however, 
speak of the Batho furnace, and the position it 
would be likely to take. There were many dis- 
tricts in which ore with a small percentage of 
phosphorus could be obtained, although it might 
not be sufliciently pure for working as hematite iron 
could be worked. The question of how to utilise 
such ore was now met by the introduction of the 
basic-lined furnace by which these small quantities 
of phosphorus, which spoil the steel, could be 
eliminated. Further, when working ordinary hema- 
tite the basic-lined furnace was very valuable in 
making exceptionally pure iron. Firms with a 
reputation for such iron can put down these fur- 
naces at a comparatively small cost and produce an 
excellent material. 

Mr. Hutchenson, of Bilston, said that at the 
works with which he was connected they had used 
the furnace described, and had a few trifling difli- 
culties at first, but these had been overcome. He 
agreed with Mr. James Riley that the furnace was 
good for a pig between hematite and Cleveland. A 
great advantage was that it would take pretty nearly 
anything, scrap iron or whatever came to hand. As 
to the product, they made a steel of 25 to 30 tons 
tensile strength, getting about the same extension 
as Mr. Wailes mentioned in his paper. They used 
chrome ore for separating the acid and basic parts 
of the lining, and thought it necessary. The phos- 
phorus in the pig averaged 2$ per cent., and with 
the scrap mixed this was brought down to 2 per 
cent. The silicon averaged 14 per cent., but that, 
as was well known, would soon disappear. 

Mr. Edward Riley said that an iron ore was found 
in the southern states of Burmah, which contained 
only a small percentage of phosphorus; and Mr. 
Ianson asked if there was any difficulty in producing 
with the furnace described a steel that would pass 
Lloyd’s and the Board of Trade tests. 

Mr. Adamson said that he was informed that 
these two bodies had under consideration a revision 
of their rules which would remove the restrictions 
hitherto in force against basic steel and put it on 
the same footing as ordinary Siemens. He did not 
agree with a statement that had been made that 
this mild steel would have no advantage over pud- 
dled iron if it only had the same tensile strength, 
viz., 22 tons to the square inch. He had tested 
some of the bar iron used in the building of the 
Tay Bridge, and though this had a tensile strength 
of 22 tons longitudinally it would only bear 8 tons 
across the grain. Again, gun coils tested at Wool- 
wich had a tensile strength of 22 tons circumferen- 
tially, but only 12 tons crosswise. With steel, 
on the other hand, the strength was practically 
identical in both directions, a very important 
advantage. There was another point of wide- 
spread and national importance in connection 
with this matter of substituting basic ingots for 
puddled iron. It would lead to the saving of 
700,000 tons of coal every year. In his works the 
speaker had kept a record of all the steel sent in 
by various makers. Marks of merit were awarded 
according to the manner in which the material met 
the tests imposed or succeeded in practical working. 
It would be invidious to state the order in which 
various firms of steelmakers stood on the list, but 
he might go so far as to say that a Scotch firm held 
the premier position with a figure of merit of 100, 
whilst an English firm came next with a figure of 
98. What the users of steel asked for was a good, 
dependable, and cheap article. Cheap they did get 
it, and did not ask for cheaper, but reliability was 
the quality most to be sought for. The percentage 
of phosphorus mentioned as resulting from the 
process, was not low enough for his purpose, as he 
wanted a steel that would weld. If, in making 





boilers, they used such steel as the author referred 
to, it no doubt would weld, but the plate would 
break off 10 in. or 12 in. from the weld on each side 
and the plate would necessarily be returned. 

Mr. Hugh Bell rose next and read a long state- 
ment from a paper he held in his hand. This re- 
ferred to some experiments made by M. Alexandre 
Pourcel, of Bilbao, at the works of the Terre- 
Noire Steel Company. Mr. Bell’s statement was of 
great practical interest, but unfortunately was not 
very distinctly heard in all parts of the theatre. 
As it was full of figures relating to details of work- 
ing, &c., we forbear quoting it for fear of mislead- 
ing our readers. The statement is, however, to be 
included in the Transactions, and we must refer our 
readers to the volume when it comes out for parti- 
culars. 

Sir Lowthian Bell pointed out that there was a 
danger of two questions being mixed up in the 
discussion. The construction of the furnace was one 
distinct feature, and the material with which it 
might be lined was another. A furnace used with 
an acid lining to-day might have a basic lining 
to-morrow, so it would be well to take each subject 
on its own merits. With regard to the elimination 
of phosphorus it would be well to remember that 
it was not the large bulk of that element that was 
so difficult to get rid of. The greater part, they 
might be sure, would very soon disappear, but it 
was the small residium which stuck so close. Mr. 
Harbord had mentioned that protoxide of iron 
might be used for removing phosphorus. This was 
new to the speaker, and he did not see how it 
would operate in this direction, but it might be so. 
He would ask what was the nature of the protoxide, 
whether a carbonate or a silicate? If the latter it 
would be inadmissible and if the former he failed 
to see its advantage. [Mr. Gilchrist explained that 
there was no mistake as to the protoxide. The 
Staffordshire company were using it in the form of 
a cinder from a reheating furnace with a basic 
bottom.] Sir Lowthian asked how it was known 
that any virtue existed in the protoxide, in reply to 
which Mr. Harbord said that there was 20 per cent. 
of peroxide and the rest was protoxide. He would 
send Sir Lowthian an analysis. 

In replying to the discussion, Mr. Wailes said 
that if the paper was not in itself sufficiently ex- 
haustive it had had the desired result of giving rise 
to a most interesting discussion. If hein his paper 
had dogmatised, he would not have been believed, 
and as a works manager he was not justified in 
going more fully into details. Mr. Gilchrist had 
asked a question as to small ingots. His company 
produced them down to 6 in. and 7 in. square. 
They got ductility with the basic Siemens furnace and 
not the basic Bessemer converter. He gave some 
details of plates that had been made from what he 
described as ‘‘ the commonest pig on the face of the 
earth.” Their only defect was an excess of sulphur. 
With regard to what the President said about the 
difficulty in welding, that more applied to softer 
steel, but the plates the author referred to were 
harder, and he could assure Mr. Adamson that he 
would be able to weld them if required at his 
works. With regard to the joints in the lining he 
agreed generally with what Mr. Snelus had said, 
but in the present case the carbonaceous separating 
material between the acid and the basic portions 
was not necessary. The speaker here made a 
sketch on the black-board, which we reproduce, 
illustrating the manner in which the joints were 


WSS 


made. In this sketch a shows the jointing between 
the hearth portion and the movable side sections, 
and b the jointing between the latter and the roof 
of the furnace. 

In answer to other questions, Mr. Wailes said 
that the pig iron he used would always be the 
best he could get, but, if necessary, the com- 


monest can be worked. Phosphorus is often 
easier to get rid of than carbon. Mr. Thielen’s 
remarks, the speaker considered, were very valu- 
able, and showed what could be done when 
hematite iron and large quantities of scrap were at 
command ; but when impure iron only could be 
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got, then the disadvantages of the ordinary Siemens 
process would be apparent. What Mr. Thielen 
also said about the introduction of the Batho fur- 
nace not being altogether to the advantage of the big 
makers was significant, but the speaker did not think 
it was to be regretted, and he personally did not regret 
it. As to yield, he thought it might be taken as a 
fact that with equal charges greater yield could be 
got from a basic furnace. He had hoped that the 
discussion would have turned more on the relative 
merits of the pneumatic and open-hearth systems, 
and not dealt so exclusively with the acid and basic 
processes, but doubtless the fact that so many 
speakers were connected with the manufacture of 
steel accounted for this. There was one point that 
must be noted. The samples he had put forward 
were all soft steel, but he took it for granted that 
the greater would be taken to include the less, and 
having got a comparatively pure metal, it might be 
concluded that any desired amount of alloy, such 
as carbon, &c., could be introduced. They could 
if they liked easily make 28, 30, or 32 ton steel. 
He wanted to learn, however, if there was not a 
great probability of demand for various purposes of 
this pure iron. Mr. Gjiers had asked in the course 
of the discussion why he used such very common 
pig iron? His answer to this was very simple. It 
was because it was the best he could get. 

After the conclusion of the discussion on this 
paper the President asked the members, many of 
whom were leaving the theatre, to keep their seats 
for a few minutes and hear a few words that Mr. 
Wheelock, the well-known American engineer, 
wished to address to them. That gentleman had 
only arrived in England that day and had come 
straight on to attend the meeting. 

Mr. Wheelock, who was very cordially received, 
rose and made some remarks of a very complimen- 
tary nature on the jubilee and the advances made 
in the manufacture of steel ; referring to the labours 
of Sir Henry Bessemer, whose name was held in 
such esteem and honour on both sides of the At- 
lantic alike. Mr. Wheelock then went on to invite 
the Iron and Steel Institute to hold a meeting in 
the United States, and, speaking in the name of 
American engineers, assured the members that they 
would receive a cordial and hearty welcome. 

Mr. Phipps, of the Edgar-Thomson Works, 
warmly seconded Mr. Wheelock’s proposal and 
hoped that the Council would arrive at such a 
decision as would afford them in America the 
pleasure of showing them how gladly the Institute 
would be welcomed in the United States. 

The President, later on, thanked Mr. Wheelock 
and Mr. Phipps and said that the Council would, 
without doubt, give the invitation, so generously 
made, their best consideration. 


Exectric Lieut ror FaActTorigs. 


The next business was the reading of a paper 
by Dr. J. A. Fleming, of University College, Lon- 
don, on ‘‘ Electric Light Installations for Works 
and Factories.” The paper was of a fairly ex- 
haustive character. It gave a history of the pro- 
gress of electric lighting as applied to the subject 
in question, in the course of which Professor Flem- 
ing was able to quote some very striking figures. 
The different main features that require considera- 
tion were dealt with : the motive power, the dynamo, 
the wiring ard fittings, and the lamps all being con- 
sidered under separate heads. As we this week 
commence the publication of this paper in full, we 
may at once proceed to the discussion. 

Mr. Snelus was the first speaker. He had 
watched the progress of electric lighting from the 
first practical success of Jablochkoff. One of the 
advantages of this light for the iron and steel 
worker was that by its aid rail straightening could be 
carried on by day as well as night. Gas did not give 
alight good enough for the purpose, and rails would 
accumulate in winter months to an inconvenient 
extent. Now, however, thanks to electricity, rolling 
and straightening could becarried on simultaneously. 
After Jablochkoff had been some time in use, he had 
experienceof the Brush system, which wasstill in use 
and gives satisfaction. At the same time the cost of 
maintenance was high, and it was in this direction 
that improvement was to be hoped for. The cost 
incurred on behalf of carbons was very great; he 
thought he was correct in saying that it was as 
much as 25 per cent. of the whole expenses. 
He had attended the late Newcastle meeting of the 
Institution of Naval Architects, and at the Exhibi- 
tion being held in that town he had seen electric 
light carried further than he thought he had ever 





seen it carried elsewhere. Mr. Parson, of the firm 
of Clarke, Chapman, Parsons, and Co., had shown 
him some remarkable incandescence lamps of great 
illuminating power. One of these of 1000 candle- 
power cost 20s., a 500 candle-power 15s., and a 
250 candle-power 12s. They would last 500 hours, 
but this. would be increased. The speaker thought 
they would supersede the arclamp. The speaker 
was surprised that the author had not said some- 
thing about secondary batteries, and concluded 
with some remarks on the lighting of private 
houses. 

Mr. Edward Riley also referred to electric light- 
ing for private houses, and laid special stress on 
the necessity of good material. At his own house 
he had used the Davey motor, and was of opinion 
that it was the best and cheapest means of getting 
power. 

Mr. Carbutt said it might seem strange that in 
spite of all the improvements we had no large 
electric installation for public lighting as in America. 
The reason, however, was not far to seek, and might 
be found inthe Electric Lighting Bill, which had had 
the effect of checking all enterprise in that direc- 
tion. So strongly was the speaker impressed with 
this fact that he had protested against the Bill when 
in Parliament, although he was interested in gas 
works property. Mr. Carbutt dwelt on the evil 
effects that had followed the passing of the Act, but 
the fallacies of the Bill are so obvious and well 
known that it is unnecessary for us to follow Mr. 
Carbutt in his strictures. 

Mr. Matthieson protested against this matter being 
introduced, as it was beyond the province of the 
Institute to deal with such subjects. 

Mr. Aspinall said that it had been remarked that 
the cost of carbons was one quarter of the whole 
cost of running and maintenance. He found that 
in one case he had a charge of 40 per cent. for 
carbons. It was from this cause that he anticipated 
that incandescence lights would come more to the 
front. 

Mr. Bauermann gave some of his experience in a 
mine he had recently descended. This was lit by 
electricity, and he was surprised at the advances 
made in spite of the great difficulties that had to be 
encountered. He also called attention to the beau- 


tiful application of electric light in the equatorial | , 


telescope shown by Sir Howard Grubb in the 
Manchester Exhibition. 

The author, in replying to the discussion, said 
that so far as regarded the cost of carbons it was 
only quite recently that the incandescence lights 
had been advanced to a position of being able to 
compete with the are light. He would point out 
that carbons were sold by the foot, and if a soft 
carbon were used it would increase the expense. 
He had not time to refer to secondary batteries, but 
in small installations they were no doubt a very 
great advantage. If, however, secondary batteries 
were not used, there ought to be duplication of 
motive power, so as to insure certainty, but even a 
small reserve was good. In speaking of the central 
station system of public lighting the author pointed 
out how successful it had been in the United States. 
As an indication of this he might mention that Mr. 
Westinghouse had gone in for the question on a 
large scale, and those who knew that gentleman 
would feel sure that he would not have taken the 
matter up unless he*had seen his way to a practical 
success, in fact that there was money in it. Dr. 
Fleming was of opinion that if we, in this country, 
could overcome Parliamentary obstruction, that we 
should yet see the, perhaps premature, expecta- 
tions of five years ago yet realised, and electric 
lighting would become a fact not only in our mills 
and factories, but in our own homes. 

With the conclusion of the discussion on Pro- 
fessor Fleming’s paper and the passing of some 
votes of thanks, the business of the meeting came 
to an end so far as the sittings for the reading and 
discussion of papers were concerned. The remain- 
ing papers on the list were postponed, and will 
doubtless be taken at ensuing meetings. 

An attractive programme of excursions had been 
arranged, and these were mostly well attended. 
On the first day, Wednesday, the 14th inst., the 
afternoon was spent at the magnificent Exhibition 
which Manchester is this year holding in honour of 
the Jubilee year of the Queen’s reign. In the even- 
ing a conversazione was held by the Mayor in 
the Town Hall. On the following day, Thursday, 
two excursions were arranged. ‘The first included 





the works of Messrs. T. Robinson and Son, the 


well-known makers of milling and wood-working 
machinery at Rochdale, and the gigantic establish- 
ment of Messrs. Platt Brothers, of Oldham. No.2 
exeursion was to the locomotive works of Messrs. 
Beyer, Peacock, and Co., at Gorton, and to Messrs. 
Daniel Adamson and Co.’s engineering works at 
Hyde Junction. In the evening the annual dinner 
was held at the Town Hall. 

For the afternoon of Friday the President had 
invited the members to meet him at his residence, 
The Towers, Didsbury, to take part in a garden 
party ; while in the evening the Executive Com- 
mittee of the Exhibition received the members in 
the Fine Art Gallery. For Saturday an excursion 
was arranged for Chatsworth House, Haddan Hall, 
and Buxton, the members being invited to luncheon 
at Chatsworth by the Duke of Devonshire. Alto- 
gether the meeting at Manchester was a thorough 
success. 








BORING MACHINE FOR CAR-WHEELS. 

WE give this week on page 350 a perspective view 
of a 50-in. car-wheel boring and facing machine con- 
structed by Messrs. Bement, Miles, and Co., of Phila- 
delphia. This machine is specially designed for the 
rapid and accurate boring of the chilled car-wheels 
used in the United States ; but it is of course suitable 
for other work of a similar kind. The table revolves 
in a Schiele curve bearing of large diameter, its upper 
portion being a powerful concentric chuck, having 
jaws adapted to the form of the wheel treads and ad- 
justable tor diameters from 33 in. to 42 in. A wrench, 
applied to a head sunk in the edge of the table, opens 
and closes the jaws. 

A power crane, with suitable slings for handling the 
wheels, forms a part of the machine. A cord, sus- 
pended within convenient reach, controls the hoisting, 
lowering, and holding of the wheels. Two cuts are 
sufficient to produce an accurate hole. The boring 
tool has four cutting points, and can consequently be 
fed rapidly through the work; ;° in. advance per 
revolution being a usual rate for the finishing cut, 
and 3 in. forroughing cut. A self-acting facing tool is 
provided for facing the upper end of the boss. When the 
bore is about 5 in. in diameter and 74 in. long—the 
usual dimensions—ninety wheels are easily bored in 
ten hours with one machine of this kind. 








GoutaTH Raits.—The John Cockerill mills at Seraing 
ave begun rolling the Sandberg Goliath rail, which 
weighs nearly 128lb. per yard. The ingots weigh more 
than a ton each, and each furnishes two rails 32.8ft. in 
length. After a test, these rails are to be laid on the line 
from Lidge to Verviers, and on the Plateau de la Herve, 
The Goliath rail, as manufactured at Seraing, has been 
perfected by M. Flamache, a Belgian engineer. 

CANADIAN RarLways.—Ground has been broken on the 
Ottawa, Waddington, and New York Railway, at Morris- 
burgh, Ontario. The directors are about to complete 
arrangements with New York capitalists, whose inten- 
tion is to build a direct line from Schenectady to a bridge 
site at the St. Lawrence. Arrangements have also been 
entered into for the immediate delivery of the material 
required for the bridge over the St. Lawrence. Tenders 
have been received for the construction of the Guelph 
Junction Railway from a point at Guelph to a point on 
the Credit Valley Railway, about a mile west of Camp- 
bellsville, a distance of 154 miles. 


University CoLitece, Lonpon.—We notice from the 
prospectus of University College, London, Engineering 
Department, that the work of this College commences for 
the session on the 5th of October. The instruction in 
surveying and the lectures on the various branches of 
civil engineering are given by Professor L. F. Vernon- 
Harcourt. The general lectures on Engineering and 
Machine Design, as well as the work in the engineering 
laboratory, are in the hands of Professor Alex, B . 
Kennedy. In this laboratory, the arrangements of which 
formed a principal subject of the paper on ‘* The Use and 
Equipment of Engineering Laboratories,” read by Pro- 
fessor Kennedy before the Institution of Civil Engineers 
last winter, students go through for themselves, during 
the session, a systematically arranged course of experi- 
mental work in connection with elasticity and the strength 
of materials, and the efficiency and economy of steam boilers 
and engines, the appliances for which have been consider- 
ably extended during the last few months, Electrical 
technology is under the care of Professor Fleming, by 
whom (with Professor Carey Foster) a dynamo installa- 
tion has lately been fitted up for the purpose of practical 
experimentation in “applied electricity.” Building con- 
struction forms the subject of lectures by Professor T. 
Roger Smith, as a part of his course on architecture. 
Economic geology is treated as a special subject in a short 
course of lectures by Professor T. G. Bermey, and 
chemistry as applied to engineering and architecture in a 
course by Professor Chas. Graham. In addition to these 
matters directly connected with engineering the College 
provides ample instruction in all the sciences on which 
engineering is based: mathematics, mechanics, physics, 
chemistry, geology, &c., and very special attention is 
given to graphic methods of calculation as applied to 
scientific and technical problems in the lectures and 





drawing class of Professor Karl Pearson. 
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COMPOUND CONDENSING TRAMWAY 
LOCOMOTIVE. 

On page 351 we illustrate a compound-condensing 
tramway locomotive designed and constructed by 
Messrs. Black, Hawthorn, and Co., Gateshead-on- 
Tyne, and at present exhibited by them at the New- 
castle Exhibition. 

The traffic on tramways, worked under great dis- 
advantages as compared with ordinary railways, 
through the great number of stoppages made in pick- 
ing up and setting down passengers, steep gradients, 
sharp curves, and the accumulation of dirt in the 
grooves of the rails, necessitates the employment of an 
engine with great range of power combined with 
economy in working. An arrangement combining 
compound and simple systems has been adopted in this 
engine with a view to meet these requirements. 
Usually the engine is worked compound, but when 
more power is necessary a valve placed between the 
cylinders is opened, the engine immediately works 
simple, both cylinders exhausting into the condenser 
and a limited amount of live steam enters the low- 
pressure cylinder. This engine ran over 1600 miles on 
the Gateshead and District Tramways, where some of 
the gradients are 1 in 16, up which it took a double- 
bogie car, loaded with passengers, weighing 9 tons. 
There is a gradient on this line three-quarters of a 
mile long with loops, up which it took the above- 
mentioned load with the engine working compound. 
The consumption of fuel, which is a little over 9 lb. 
er inile, pane gv very favourably, with other engines. 
t was found during the trial that the fuel bunkers 
were unnecessary, stoking at the end of each double 
trip (eight miles) being sufficient to keep up steam. The 
exhaust steam is nearly all condensed and returned to 
the bvuiler ; this constitutes an important economy 
where water is scarce or not of good quality. The 
following are the principal dimensions of the engine. 
ft. in. 

4 Bh 


Gauge of rails. 
0 8 


Diameter of high-pressure cylinder 
” »», low ” ” 
Stroke of piston... oh 
Diameter of condenser tub. 

re »> Wheels oat sé 
Wheel base ... Bes Re uF vee E 
Firegrate area ; J .. 5.5 eq. ft. 
Total heating surface... J 155: is 
Capacity of cold water tank 145 gals. 


The condenser is placed on the roof of the cab and 
is formed of thin copper tubes 26 B.W.G. thick and 
brass chambers arranged in sections, so that the 
steam travels through each before reaching the 
chimney. ‘The non-condensed steam is led away to 
the smokebox, where it is superheated by the hot 
gases and passes invisibly away up the chimney. The 
hot water is led to a cistern on the foot-plate, from 
which it can be returned to the boiler. The cold- 
water tank is built between the frames at the firebox 
end, the top being so formed as to allow the ash-pit to 
be easily accessible. ‘The feed pump is arranged that 
the boiler can be fed from either the hot or cold water 
tank, or both when necessary. The boiler is of the 
locomotive domed type, working pressure 160 lb., test 
pressure 240 lb. per square inch. The firebox is of 
copper, tubes of brass, boiler shell, frames, tanks, 
wheels, axles, crank-pins, motion bars, piston-rods, &c., 
of Siemens- Martin steel. 

The weight of the engine in working order is about 
10 tons. 








HOTCHKISS AND MOUNTAIN GUNS. 

On page 358 we publish some further illustrations of 
the very fine collection of ordnance shown by Sir W. G. 
Armstrong, Mitchell, and Co. at the Newcastle Exhibi- 
tion, these illustrations showing their present type of 
Hotchkiss gun and a 7-pounder mountain gun. 

Considerable improvements have been effected at 
Elswick in the mountings of the smaller rapid-fire 
guns. The Elswick automatic recoil mounting for the 
3-pounder Hotchkiss rapid-fire gun has been, in fact, 
the germ from which the 30-pounder and 70-pounder 
mountings have arisen. 

The gun itself is placed on a rocking slide, which 
pivots on trunnion bearings, the gun only moving back- 
wards and forwards on the slide. The elevation or 
depression are given by rotating the slide round its 
trunnions by means of a shoulder piece attached to it. 
A clamping arc is fitted to the right side, so as to fix 
the gun at any angle of elevation required. In front 
of the trunnion bearings are screwed two piston-rods, 
which pass through glands into the recoil presses, 
forming part of the revolving bracket. The recoil 
presses are internally slightly conical, to allow a free 
passage of water past the piston at the commencement 
of the recoil, which is gradually diminished towards 
its end. At the rear of the trunnion bearings are two 
springs, contained in boxes, which also form part of 
the rocking slide ; these being compressed during re- 
coil, serve to return the gun immediately to the firing 
position. 

The rocking slide is provided with trunnions, which 





BARGE STEERING GEAR. 
CONSTRUCTED BY MESSRS. TAYLOR AND NEATE, ENGINEERS, ROCHESTER. 
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fit into a revolving bracket on which the gun is trained 
horizontally by means of the shoulder-piece. This 
revolving bracket is carried on a pivot-plate, to which 
it is attached by a clip ring in halves. A clamp fixes 
the bracket in any position. A gun-metal pivot at the 
centre of the mounting takes the weight off the mount- 
ing and reduces the friction when training. This 
bracket carries a thin steel shield for protection against 
rifle fire. Since the gun always recoils in the line of 
fire, the strains of recoil never vary. From the pres- 
sures indicated in the recoil presses during experiment, 
the maximum strain was found to be 6.7 tons, and the 
mean strain 4.75 tons, the total amount of recoil being 
4in, Assuming the powder pressure to be 15 tons per 
square inch, a strain of 40 tons per square inch would 
be given off on the stand at the centre of the gun in the 
case of the non-recoil mounting, so that it is seen how 
much the mounting is relieved by the adoption of a 
certain though small recoil. A guard is fitted over 
the iin in the pistol grip to prevent the use of the 
trigger for firing. A feared is attached to it, and led 
through the brass guard in rear, so that the man at the 
sbipidideg aleve can fire by pulling the lanyard. A knot 
is made in the lanyard, so that the gun cannot be 
fired if it does not return into the firing position. 

A rate of fire of about 20 rounds a minute has been 
obtained with the 3-pounder gun thus mounted. 

Hotchkiss guns have been manufactured by Sir W. 
G. Armstrong, Mitchell, and Co. in large numbers, es- 
pecially for the British Government. They are used 
extensively on board ship, and in torpedo boats. 

The 7-pounder mountain gun is intended for moun- 
tain service, for which purpose it is made in two parts, 
so that it can be easily transported on the back of 
mules, Its carriage and ammmunition are carried in 
the same way. The total weight of the gun is 4001b., 
each part, therefore, weighs 2001b., and forms a load 
for one mule, Four other mules carry the carriages, 
ammunition, and gear, 

Another 7-pounder shown at the Exhibition is in- 
tended for a boat gun, The principal dimensions of 
the mountain gun are: Length (total), 704in. ; length 
of bore, 664in. ; length of rifling, 554in. ; calibre, 
23 in.; weight, 400 lb.; weight of shell (filled), 
7 lb. 60z. ; weight of powder charge, 14 1b. 

Excellent service has been rendered by this weapon 
in India, Afghanistan, and Egypt. 





TAYLOR AND NEATE’S STEERING GEAR. 

Tue steering gear, which we illustrate above, has 
been introduced by Messrs. Taylor and Neate, of 
Rochester, and is the invention of the gentleman 
last named. It consists, as our engraving shows, of a 
spindle threaded with both right and left-handed 





| been pronounced useless 


screws and carrying suitable nuts ; these latter 
being connected to the rudder head by coupling- 
rods as shown. On rotating the screw spindle the 
nuts will either approach or recede from each other, 
and in doing so will tend to alter the position of 
the rudder by means of the above-mentioned rods. 
But these rods are necessarily of unequal lengths 
and will consequently tend to turn the rudder through 
unequal angles for a given rotation of the screw spindle. 
To get over this difficulty the spindle in Messrs. Taylor 
and Neate’s arrangement is capable of sliding in the 
direction of its axis; this action, which completely 
compensates for the unequal obliquity of the rods, is 
easily observable in the lower sketch, which shows the 
displacement of the spindle when the rudder is put 
hard over. Since, however, the axis of the rudder pin 
will seldom be perpendicular to that of the screw 
spindle, a further adjustment is required to avoid 
twisting the coupling-rods, and this is obtained by 
using a universal joint between the coupling-rods and 
the rudder head, and by making the after bearing of 
the screw spindle in the form of a ball, the centre of 
which is on the axis of the rudder pin, an arrangement 
which gives another universal joint at this point, and 
renders the combination applicable in any case. 


THE NEWBERY-VAUTIN CHLORINATION 
PROCESS. 








Tue process of extracting gold from ores by absorp- 
tion of the precious metal in chlorine gas, from which 
it is tina 4 to a metallic state, is not a very new dis- 
covery. It was first introduced by Plattner many years 
ago, and at that time promised to revolutionise the pro- 
cesses for gold extraction. By degrees it was found that 
only a very clever chemist could work this process with 
practically perfect results for many reasons ; lime and 
magnesia might be contained in the quartz and would 
be attacked by the chlorine; these consume the re- 
agents without producing any result, earthy particles 
would settle and surround the small gold and prevent 
chlorination, then lead and zinc or other metals in combi- 
nation with the gold would also be absorbed by the chlo- 
rine ; or, again, from some locally chemical peculiarity 
in the water or the ore, gold held in solution by the 
water might be again precipitated in the tailings before 
filtration was complete, and thus be lost. Henderson, 
Clark, De Lacy, Sans, and Deacon, all introduced 
improvements, or what were claimed to be improve- 
ments on Plattner, but these chiefly failed because they 
did not cover every particular variety of case which 
gold extraction presented, therefore where delicate 
chemical operations were necessary for success, practice 
generally failed from want of knowledge on the part 
of the operator, and many times expensive plants have 

om this cause alone. Hence 
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it is not to be wondered that processes requiring such 
care and uncommon knowledge, are not greatly in 
favour. 

Mr. Claude Vautin, a gentleman possessed of much 
practical experience of gold-mining and extraction in 
Queensland, together with Mr. J. Cosmo Newbery, 
analytical chemist to the Government of Victoria, have 
developed a process which they claim to combine all 
the advantages of the foregoing methods, and by the 
addition of certain improvements in the machinery and 
mode of treatment, to overcome the difficulties which 
have hitherto prevented the general adoption of the 
chlorination process. 

By reference to the illustrations of the plant above, 
the system by which the ore is treated can be 
readily understood. The material for treatment — 
crushed and roasted ore, or tailings, as the case may 
be—are putinto the hopper above the revolving barrel, 
or chlorinator. This latter is made of iron lined with 
wood and lead, and sufficiently strong to bear a pres- 
sure of 100 lb. to the square inch, its capacity being 
about 30 cwt. of ore. The charge falls from the hopper 
into the chlorinator, water and chlorine-producin 
chemicals are added—generally sulphuric acid an 
chloride of lime—the man-hole cover is replaced and 
screwed down so as to be gas-tight. On the opposite 
side of the barrel there is a valve connected with an 
air pump, through which air to about the pressure of 
four atmospheres is pumped in, to liquefy the chlorine 
gas that is generated, after which the valve is screwed 

own. The barrel is then set revolving at about ten 
revolutions a minute, the power being transmitted by a 
friction wheel. According to the nature of the ore, or 
the size of the grains of gold, this movement is con- 
tinued from one to four hours, during which time the 
gold, from combination with the chlorine gas, has 

ormed a soluble gold chloride, which is all been taken 
up by the water in the barrel. The chlorinator is then 
stopped, and the gas and compressed air allowed to 
escape from the valve through a rubber hose into a 
vat of lime water ; this is to prevent the inhalation 
of any chlorine gas by the workmen. The man- 
hole cover is now removed and the barrel again set 
revolving, by which means the contents are thrown 
automatically into the filter below. This filter is an 
iron vat lined with lead; it has a false bottom, to 
which is connected a pipe from a vacuum pump work- 
ing intermittently, As soon as all the ore has fallen 
from the chlorinator into the filter, the pump is set 
going, a partial vacuum is produced in the chamber 
below the false bottom in the filter, and very rapid 
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filtration results. By this means all the gold chlorides 
contained in the wet ore may be washed out, a con- 
tinual stream being passed through it while filtra- 
tion is going on. The solution running from the 
filter is continually tested, and when found free from 
gold, the stream of water is stopped, as is also 
the vacuum pump. The filter is then tipped up into 
a truck below and the tailings run out to the waste 
heap. The process of washing and filtration occupies 
about an hour, during which time another charge may 
be in process of treatment in the chlorinator above. 
The discharge from the filter and the washings are run 
into a vat, and from this they are allowed to pass slowly 
through a tap into a charcoal filter. uring the 
passage of the liquid through the charcoal filter, the 
chloride of gold is decomposed and the gold is de- 

sited on the charcoal, which, when fully charged, is 
Parnt, the ashes are fused with borax in a crucible, 
and the gold is obtained. 

We have specified above the objections to the old 
processes of chlorination, so it may be fairly asked in 
what way the Newbery-Vautin process avoids the 
various chemical actions which have hitherto proved 
so difficult to contend with. 

For any system of chlorination yet introduced it is 
necessary to free the ore from sulphides; this is done 
by roasting according to any of the well-known systems 
in vogue. Itis a matter which requires great care and 
considerable skill], the heat must be applied and in- 
creased slowly and steadily ; if ~——— any neglect on 
the part of the roaster, the ore is allowed to fuse, in 
most cases it is best to throw the charge away as 
waste. This roasting applies equally to the Vautin 
process as to any others, so on this head there is no 
alteration, One of the most important advantages is 
not a chemical one, but is the rapidity with which the 
charge can be treated. In the older styles of treat- 
ment the time varied from thirty-six to ninety hours, 
now this is accomplished in from three to six hours 
with a practically perfect result. The older processes 
required a careful damping of the ore, which, to get 
good results, must leave the ore neither too wet nor 
too dry ; now “‘ damping ” is entirely done away with, 
and in its place water is poured into the barrel. Pres- 
sure to the extent of four atmospheres causes chlorine 
gas to leave its vaporous form; thus the pressure applied 
not only enables a strong solution of chlorine to be 
formed with the water in the barrel, but forces this 
into contact with the gold through every crevice in the 
ore. Chlorine gas also takes up any silver which may 
exist in association with the gold; in the older pro- 
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cesses this is deposited as a film of chloride of silver 
around the fine gold grains, and from its insolubility 
in water prevents the absorption of the gold. The 
rotary motion of the barrel in the Newbery-Vautin 
method counteracts this by continually rubbing the 
particles together ; this frees the particles from any 
accumulations, so that they always present fresh sur- 
faces for the action of the solvent. Again, the short 
time the ore is in contact with the chlorine does not 
allow of the formation of hydrochloric acid, which has a 
tendency to precipitate the gold from its soluble form in 
the water before being withdrawn from the chlorinator. 

Hitherto, when the ore was very fine or contained 
slimes, the difficulty of filtration was increased, some- 
times in extreme cases to such an extent that chlorina- 
tion became impracticable. a the introduction of the 
vacuum pump this is greatly facilitated; then by 
making the action intermittent a jigging motion is 
given to the material in the filter which prevents any 
clogging except in cases of extreme fineness. 

The advantage of ee charcoal as a decomposing 
agent for chloride of gold was pointed out by Mr, 

ewbery some twenty years ago; four or five years 
since the idea was patented in the United States, 
but as this was given om to the world years before, 
the patent did not hold good, The form of precipita- 
tion generally adopted was to add sulphate of iron to 
the liquid drawn from the filter ; this not only threw 
down the gold it contained, but also the lime and 
magnesia ; then very great care was necessary, and a 
tedious process had to be gone through to divide the 
gold from these. Now, by filtration through charcoal 
everything that is soluble in hydrochloric acid passes 
away with the water; for instance, lime and magnesia, 
which before gave such on trouble. In passin 
through the charcoal, the chloride of gold is decompose 
and all fine gold particles are taken up by the charcoal, 
so that it is coated by what appears to be a purple film. 

Should copper be pcerertn with the gold, the water 
after running through the charcoal filter, is passed 
over scrap iron, upon which the copper is precipitated 
by a natural chemical action. If silver is contained in 
the ore it is found amongst the tailings in the filter, in 
a chloride which is insoluble in water; should the 
quantity prove sufficiently jaa it may be leached 
out in the usual way by hyposulphites, 

One of the great advantages common to all systems 
of chlorination is that ores may be crushed dry and 
treated, so that the loss from float gold may be avoided; 
of this loss, which is most serious, we shall have some- 





thing to say on another occasion, An advantage in 
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amalgamation with chlorine gas instead of amalgama- 
tion with quicksilver in the wet way, is that the ore 
need not be crushed so finely. Roasting takes the 

lace of fine crushing, as the ore from the roasting 

urnace is either found somewhat spongy in texture or 
the grains of silica in which fine gold may be encased 
are split or flawed by the fire. For quicksilver 
amalgamation very fine crushing is necessary to bring 
all gold particles in contact with it ; quicksilver being 
so thick in substance, it will not find its way readily in 
and out of a microscopically fine spongy body or 
through very fine flaws in grains of silica, whereas 
chlorine gas or a solution of liquefied chlorine, does 
this, and absorbs the gold far more readily. 

There are cases when gold is contained in ores in 
what is known as a perfectly ‘‘free’’ form—that is, 
thereis an absence of all sulphides, arsenides, &c.—when 
it is not practicable to extract it either with the ordinary 
forms of quicksilver amalgamation of or any process of 
chlorination, without first roasting. This is because the 
finer gold is locked up inside fine grains of silica and 
hydrated oxide of iron; no ordinary crushing will 
bring this fine enough, but when roasting is resorted 
to by drawing it rapidly through a furnace, heated to 
a cherry red, these grains are split up so that chlorine 
gas is enabled tw penetrate to the gold. 

It may be said that an equally clever chemist will 
be required to work this improved process as com- 
pared with those who have, one by one, fallen into 
disuse, mainly from want of knowledge amongst the 
operators. To a certain extent this is so; the 
natural chemical actions are not so delicate, but 
an ignorant operator would spoil this process as he 
does nearly every other. When a reef is discovered, 
practice shows that its strongest characteristics are 
consistently carried throughout it wherever it bears 
gold. Before Messrs. Newbery and Vautin leave a 
‘te ago to deal himself with their process, they get 
arge samples of his ore to their works and there ex- 
periment continually until a practically perfect result 
is obtained, then any one with a moderate amount of 
knowledge can work with the formula supplied. It 
has been their experience that the ore from any two 
mines rarely presents the same characteristics. Ex- 
periments are begun by treating very coarse crushings, 
these, if not satisfactory, are gradually reduced until 
the desired result is obtained. 

To treat the whole body of ore from a mine, dr 
crushing is strongly recommended. To hoon 24 
this in the most etticient manner, astone-breaker which 
will reduce to about fin. cubes is necessary. For 
subsequent crushing Kroms rolls have, up to the 
present time, proved most satisfactory. They will 
crush with considerable evenness to a 30 mesh, 
which is generally sufficient. The crushings are then 
roasted in the ordinary way in a reverberatory fur- 
nace and the whole of the roastings are passed through 
the machine we have just described. By this it 
is claimed that over 90 per cent. of the gold can 
be extracted at very much the same cost as the pro- 
cesses now in general use in gold-producing countries, 
which on the average barely return 50 per cent. If so 
the gentlemen who have brought forward these im- 
provements deserve all the success their process 
promises, 








HYDRAULIC AND ELECTRIC DRILLING 
MACHINES. 
To THE Eprtor OF ENGINEERING. 

Srr,—I did not see your article on “‘ Hydraulic Drilling 
Machinery” in your issue of 16th inst. until too late last 
week to write in time for the next number of ENGINEER- 
ING, but although late I shall be glad if you will allow me 
to make a few remarks upon those portions of the article 
which affect my interests as represented by the electrical 
machines which I have introduced. 

With regard to your first sentence I must say that, as 
I was careful not to publisn anything about my electrical 
machine tools until their practical Feasibility had been 
demonstrated by continued work under ordinary condi- 
tions, my recent paper on the subject supplies facts prov- 
ing that practical feasibility and economy. 

in the other sentence to which I have alluded, it is true 
you have not said there isarisk of the sudden disappearance 
of electrical machines below, but I do not think there are 
many people so dense as not to understand what is meant 
by your remark. The article expressly contrasts (in its 
opening part) electric with hydraulic machines, and your 
sentence says of the latter “ thera ia no risk here of a sud- 
den disappearance,” &c. The orly obvious conclusion is 
that there is such a risk with electrical machines, 

An electro-magnet is as reliable as a bolt for the pur- 
pose of attachment, and as my machines (as described) 
are in addition carried by slings (for the purpose of 
moving them when the magnets are demagnetised) the 
“risk of sudden disappearance below” is quite as surely 
non-existent in their case as in any other where ordinary 
provision for safe working is made. 

T have the great advantage of dispensing with the slow 
process of fastening the machines by boltsat every change 
of position, and also of not requiring the preliminary 
drilling by hand or machine of the bolt-holes which are 
required before any machines which are carried by 
brackets can be attached for the first time to their work. 

T have thus /ess ditficulty in attaching ‘* my gear to plat- 
ing than is experienced in the case of hand drilling,” and 





the facility of moving and reattaching with my machines 
is such that we have proved a speed of drilling as against 
handwork of over 10 to 1, including the time used in attach- 
ing the gear. 

The use of a separate motor transmitting power to the 
drill or other tool by the Stow flexible shaft is mentioned 
in my paper in connection with electrical working, and 
can be employed therewith as well as with hydraulic 
or steam power. It is well known, however, that that 
method of transmission is not as economical of power as 
might be wished. t 

T have too much admiration for the efficient hydraulic 
machine tools introduced by Mr. Tweddell and _ others to 
wish to say a word in disparagement of them. There is a 
wide field for them, and the tield may be made larger if 
they are combined with electro-magnetic methods of at- 
taching them to their work. There is undoubtedly also 
a large and increasing field for the use of electric machine 
tools, and this will not be eventually (although it may be 
temporarily) curtailed by criticism, of the kind of which 
I complain, directed against them or imaginary defects 


in them. 
Yours faithfully, 
Frep. Jno. Rowan. 

Regent Chambers, 121, West Regent-street, Glasgow, 

September 27, 1887. 

[When the electrical drilling and other similar machinery 
of which Mr. Rowan is so enthusiastic a champion, has 
established for itself as sound a reputation as the 
hydraulic machine tools, with which he so confidently 
compares it, he will find that we shall be ready to 
admit the full merit of his system. At present such an 
admission would be premature.—-Ep. E.] 





RE HEXTHORPE ACCIDENT. 
To THE EpiTor oF ENGINEERING. 

Srr,—I send you a paper showing that the Manchester, 
Sheffield, and Lincolnshire Railway Company would not 
on Saturday allow engineers called by the men to see the 
train and brake. To-day (Monday) at eleven, I, with 
Mr. Barber, C.E., of Leeds, again attended at Doncaster, 
but the railway company would not allow us to inspect. 

Did the brake fail? and if we see it shall we find this 
out? if not, why the objection? Will you allow me to 
remind you that at moment of collision not only was the 
M.S.L. brake rendered useless, but Midland automatic 
vacuum brake would be put on, thus making collision all 


the worse, Yours mig & 
C. E. Strerron. 
Leicester, September 26, 1887, 








FENBY’S MARINE ENGINE. 
To THE EpITOR OF ENGINEERING. 

Srr,—I note in your issue of the 16th inst. you give a 
description and illustration of this engine. 

Stationary engines of this typa were made some years 
ago by Mr. George Thompson, engineer, Sheffield, and 
one may be still seen at work in that town. I have also 
seen the same type of engine at work in New York. I 
was informed by the makers there that it had been 
patented in the United States. 

Yours truly, 
JouHN Henry Dewuurst, 

46, Hamilton-street, Old Trafford, Manchester, 

September 26, 1887. 


To THE EpiToR OF ENGINEERING, 

Sm,—I see by the letters from Mr. Gall and Mr, 
Bodmer in your last week’s issue that my engine is not 
new. Well, I thought it was. But if it is not new, I 
now have the satisfaction of knowing that the principle of 
** balanced forces,” as I call it, or, as Mr. Bodmer calls it, 
** compensating,” has been proved to be a perfect success 
more than fifty years ago, and I can only wonder with him 
that such a valuable element in an engine should only be 
‘*revived” now. Its value as a means ef driving a crank- 
shaft by equally and perfectly balanced forces cannot be 
doubted, especially after the practical evidence Mr. 
Bodmer gives, and the perfect absence of vibration in the 
machine caused by the crankshaft being constantly 
impelled by these balanced forces must recommend it at 
once as being peculiarly suitable for steamship work. 

Then again the increased power in less space makes it 
also of value in saving cargo-room, which means money to 
the shipowner every voyage. There is also the reduced 
weight of standards and baseplate to be considered in its 
favour, as well as the fact that such an engine may run at 
amuch higher speed, say double, that the same length of 
cylinder with a single crank, because of course in my 
engine as well as all the forces being balanced there is 
only one-half the ordinary stroke. 

I confess that when I invented the engine I thought 
every feature of it was new, but I find this is not the case, 
and I may say that it was more to find this question out 
than anything that I asked for publication. I showed it to 
many of my engineering friends, including two or three of 
the largest marine engine builders, but they had not seen 
anything like it at all. But now I should be very much 
obliged to either Mr. Bodmer or Mr. Gall if they could 
tell me whether the system has ever been compounded as 
shown by me, or whether there was only one cylinder, or 
perhaps two high-pressure one:. The marine engine 
patented by me is the compound illustrated, and as such 
would remain valid if the compounding has not previously 
been done, 

If Mr. Bodmer would send me the name of the bleach 
works in Bolton where this engine can be seen, I would 
certainly find time to run over to ask to see it, 





In conclusion I must cordially thank your two corre- 
spondents for their letters, particularly Mr. Bodmer. I 
am sorry that owing to want of time I have not, before 
sending this letter, had an opportunity of looking up the 
patents referred to, but will do so at an early date, 

Homan Prick FEnpy. 

The Manor House, Farnley, Sept. 27, 1887. 


P.S.—Since writing the above letter, I have seen the 
patents referred to, and I find no three-throw crank or 
double connecting-rod or compound cylinder ; in fact, the 
only similarity lies in the double piston. I think the pre- 
sent compound locumotive may as well be likened to the 
* Rocket.”—H. P. F. 





INDICATOR DIAGRAMS FROM TRIPLE- 
EXPANSION ENGINES. 
To THE EpitTor OF ENGINEERING. 

Srr,—My attention has been called to the indicator 
diagrams from the engines of the s.s. Maryland published 
in your issue of June 3, 1887, page 534, on account of 
the similarity between those printed and some we took on 
the steamer Sitka, engined by usand launched August 13, 

I would like to point out what seems to me an incon- 
sistency in the diagrams. In the first set—reverse 

ear, four turns in—expansion gear (?) 4th notch--the card 
eo the high-pressure cylinder shows a higher mean 
pressure than that in the second set, the intermediate 
shows a much lower pressure than in the second set, and 
the low-pressure again shows a higher mean pressure. 

I do not see how such results can be obtained, and on 
referring to the cut of the engines of the Maryland 
published April 8, I cannot see any sign of the expansion 
gear mentioned in the issue of June 3. 

This engine, more than any other I have seen mentioned 
in ENGINEERING, has attracted my attention because of 
the similarity in construction between it and our triple 
engines, of which we have built two and have another 
under construction. Any information will be most thank- 
fully received. 

The Sitka is 300 ft. overall, 40 ft. beam, and 23 ft. 
moulded depth of hold. Her cylinders are 20 in., 32 in., 
and 52in. by 40 in., steam pressure 165 absolute. She 
has made an average of 12} miles per hour loaded, and 
making an average of 75 revolutions per minute. The 
coal consumption, however, has been fully equal to 
that of compound engines of the same power, indeed none 
of the triple-expansion engines (about 14in number) built 
on the Great Lakes, have proved equal to the expectations 
in the matter of fuel consumption. 

Yours respectfully, 
Wm. L. E. Manon, Frontier Iron and Brass Works, 
Detroit, Mich., U.S.A. 
Detroit, Mich., September 9, 1887. 


[The ‘‘expansion gear” on the s.s, Maryland’s engines is 
a screw arrangement for altering the length of arm of re- 
versing lever of high-pressure engine, thus altering 
the travel of the high-preseure valve independently of that 
of the other valves whilst the engine is working. Linking 
in the high-pressure valve bas the effect of (1) reducing 
the total power developed by the engines, and (2) in- 
creasing the proportion developed in the first cylinder 
at the expense of the others. Linking in the low pressure 
has the effect of raising the receiver pressure and thereby 
increasing the proportion of the power developed in that 
cylinder at the expense of the one before it. In this way 
the mean pressure in the first set of diagrams, published 
on page 534, appears to have suffered reduction both 
from above and from below. These diagrams, however, 
were taken on a voyage, when the engineer would have 
to shift his indicator from one cylinder to another, and 
cannot therefore be regarded with the same confidence as 
those taken on loaded trial trips when there is a full 
staff of operators on board, so as to enable the six 
diagrams to be all taken instantaneously. The Mary- 
land, however, left the makers’ hands light, and it was 
therefore impossible for them to get such loaded diagrams, 
We are greatly surprised to learn from Mr. Mahon’s 
letter that the adoption of the triple-expansion system 
in America has not been attended with economy of fuel. 
In this country the higher economy of triple-expansion 
engines as compared with ordinary compounds has been 
most decisively proved. We should be glad to receive 
from Mr. Mahon a set of indicator diagrams from the 
engines of the Sitka.—Ep, E.] 








STEAM-PIPE EXPLOSIONS ON STEAMERS. 
To tHE EpiToR oF ENGINEERING. 

Str,—The deplorable accident at Southampton leads 
me to write to you to call public attention to the desira- 
bility of arranging the stop valves on marine boilers so 
that they can be shut from the upper deck as well as from 
below. This is now not generally the case; on the con- 
trary, they are, as you know, frequently put in most inac- 
cessible places on the top of the boilers, where no one 
would attempt to get at them in the event of any large 
escape of steam. 

The valves might of course be placed as at present, but 
there would generally be no difficulty in carrying the spin- 
dles up to the upper deck, where they could be closed 
without going in over the boilers. It has often been a 
surprise to me to find this suggestion treated as of minor 
importance, For many years I tried to get it carried out, 
and in some cases succeeded, but the trifling extra expense 
or reluctance to do more than custom exacts, seems to 
have prevented its becoming universal. I for one should 
be glad if the Government insisted upon it—at any rate in 
all new boilers, 

In the Southampton accident it is probable (I am only 
conjecturing as I am not in possession of particulars) that 
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the whole of the steam from all the boilers had to escape 
before any one could go below to ascertain what was 
amiss, whereas had the stop valves been workable from 
the deck, the steam might have been shut off in a few 
minutes. Yours truly, 
Aw Ex-Boarp or TRADE SURVEYOR. 
Hull, September 22, 1887. 





GOVERNING ENGINES FOR DRIVING 
DYNAMOS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of August 26 you published a letter 
of Messrs. Robey and Co. concerning my electric method 
of regulating engines. In that letter it was stated that 
the paragraph you published in your issue of August 19 
contained ‘‘a very correct description of an invention 
patented by us (Robey and Co.) in 1881.” 

It is true that the indications you gave are very succinct, 
and it is rather difficult to see ieardenin how my method 
will work. Perhaps you will find the matter sufficiently 
interesting to place a somewhat more elaborated account 
before your readers. In that case a paper of mine in the 
Apzil number of the Electrotechnische Zeitschrift (which I 
send you annexed by book post) may assist you. 

However, I cannot agree with Messrs. Robey and Co.’s 
assertion. You said, as is correct indeed: ‘‘In this 
system the supply of gas to the motor is controlled electri- 
cally by means of a solenoid coupled up with the lamps, 
either In series or in parallel, according as a constant 
potential or a constant current service is required.” Now 
with Robey and Co.’s—that is, with Richardson’s governor 
—just the reverse is done ; the regulator is inserted in a 
shunt for constant potential and in the main wire for 
constant current. 

It is quite clear, therefore, that the apparatus I used is 
not a regulator in the usual sense of the word, because 
the current to be regulated does not circulate therein. In 
my method it is not the quantity to be regulated that acts 
on the regulating device, as in the governors hitherto 
used, but another quantity which must be variable. Itis 
obvious that with the old method it is absolutely impossible 
to prevent variations, because the regulator acts only by 
means of the variations in the quantity to be kept con- 
stant, while by using my method variations may be pre- 
vented entirely. 

I think I may call it a new method, for though a few 
regulating devices are known which can be said to act in 
the manner I indicated, as, for instance, the compound 
dynamo and some contrivances devised by Deprez, Edison, 
and Ayrton and Perry, nevertheless it was not known as 
a method which could be applied in other cases also. A 
compound dynamo, for instance, may be considered as a 
shunt dynamo regulated by means of the variations in the 
main current, but this affords no means to regulate a steam 
engine. 

Now what I aimed at was to construct a device which 
would do for steam engines what the compound winding 
does for dynamos. That I attained this can, of course, 
only be proved by experiments. I wish to remark, there- 
fore, that when id spoke of my ‘‘new method,” it should 
not be understood that I merely published an idea which 
had not been put in operation ; on the contrary, I have 
been engaged in the matter during several years, as may 
be proved by my first application for a patent in 1884; 
and that I can obtain results which could not be attained 
before by the best and very complicated governors, was 
duly observed by competent men last year at the electro- 
technical laboratory of Professor Slaby, in Berlin, and 
recently at the Conservatoire des Arts et Métiers, and at 
the laboratory of Professor Hospitalier, in Paris. 

Concerning Richardson’s governor, I have already 
pointed out, in a letter published in the Electrician of 
August 26, page 337, a characteristic difference between 
the action of that apparatus and my regulating method. 

I said: “Indeed, my method of regulation is quite 
different to what has been done hitherto; it regulates 
only in the case of variations in the use of electricity—for 
instance, when lamps or motors are switched in or out ; 
but irregularities resulting from other causes—for instance, 
a defect in the dynamo by a short circuit in some coils in 
the armature—will not be regulated. Now, with a 
Richardson or any other such electric governor the cause 
of the irregularity is quite immaterial, and in the sup 
posed case the loss of electric tension will be restored for 
afew moments by an increased speed of the engine, till 
the armature is completely burned, while had any regu- 
lating method been used the defect would have been detected 
at once, and the armature saved from complete destruction, 
and could perhaps have been repaired at little expense of 
time or money.” 

If this will not be sufficient to convince Messrs. Robey 

and Co. that what they patented in 1881 has nothing to do 
with my invention, I may add stillmany more distinctive 
points. However, I shall confine myself to two charac- 
teristic features. 
, It is evident that the breaking of the driving belt or an 
interruption in the circuit of the governor, will act on 
any known electric governor so as to open the steam valve 
and to admit full pressure to the engine. Itis, therefore, 
absolutely necessary that the steam shall be cut off in 
that case by a special automatic device, such for instance 
as was indicated in the first of Mesers. Robey and Co.’s 
patents, or by the peculiar arrangement of the valve in 
Ide’s governor, This requires another complication to be 
added, and moreover an apparatus which is not in regular 
use, and is, therefore, very liable to be out of working 
order at the moment it is required. 

Now, by using my regulating method, no extra appa- 
ratus is required; the same device which governs the 
off the steam in the case before indi- 


engine will also cut 
cated, 








The other point I wish to remark is this: Suppose one 
engine had to drive several dynamos each with its own 
independent circuit, for instance, one dynamo for incan- 
descendent lamps in parallel circuits, and another for arc 
lamps in series ; and suppose further that the number of 
lamps in circuit (arc lamps as well as incandescent lamps) 
should be variable according to circumstances. It is 
obvicus that we cannot regulate each dynamo by varying 
the speed of the engine, therefore each dynamo should be 
provided with a suitable governor, while the speed of the 
engine must be perfectly constant, so that, for instance, an 
alteration in the number of arc lamps will not be noticed 
at the incandescent lamps, and vice-versd. 

Now it is quite clear that no electric engine governor, 
such as Richardson’s, could be used here, while my method 
is readily applicable. We need only to wind the bobbins 
in my apparatus with as many separate wires as there are 
dynamos, each solenoid being connected to one dynamo 
in that special manner as indicated in the beginning of 
my letter. We may thus obtain a perfect constant speed 
independent of the number of are lamps or incandescent 
lamps in circuit ; indeed, an absolutely steady speed with- 
out such fluctuations as are always noticeable when too 
sensitive isochronous governors are used, especially with 
sudden changes in the load. In this case, therefore, a 
perfect regulation may readily be obtained by my method, 
while it is even impossible to apply any known electric 
governor. 

Not the least advantage of the new method is the 
simplicity of the apparatus used therewith. Richardson- 
Neville’s and Willan’s governors, for instance, are cer- 
tainly most ingenious apparatus, but they must be care- 
fully watched by competent men to keep them in good 
working order, while they cannot perform what may be 
obtained by my method with an exceedingly simple 
arrangement. , 

By inserting this letter (which I was prevented from 
writing earlier) in your esteemed journal, you will oblige 

Yours truly, 
. L, R, E. MENGEs. 
The Hague, Sept. 15, 1887. 

[We can add but little to M. Menges’ very clear de- 
scription of his apparatus; the paper he sends us contains, 
however, an account of the results of the trials at Dr. 
Slaby’s laboratory in Berlin, in which a Siemens com- 
pound wound dynamo, driven by a gas engine, was tested 
for constancy of speed, both with ordinary regulation, and 
with M. Menges’s governor. With the former in operation 
the speed of the engine is said to have varied 10 per cent. 
between the highest and lowest loads in the dynamo, whilst 
perfect constancy was obtained by the use of M. Menges’ 
apparatus.,—Ep. E.] 





ADJUSTING SHAFT BEARINGS. 
To THE Epitor or ENGINEERING. 

Srr,—‘‘ A Chief Engineer” picks me up rather sharply 
on the subject of bearings, and I think his letter calls for 
an answer on my part. 

The plan of marking bearing nuts and bolts as described 
is certainly not new, and I never intended to be the origi- 
nator of it ; Imerely wished to let your readers know that 
‘* A Chief Engineer” was not the first, or only one, who 
had applied it at sea. Although his way and the one 
described by me are much the same, the plan used in the 
Nepaul was the better one, the mark. being on the point 
of the bolt, and the divisions on the nut, whereas his 
divisions were on the guard ring ; in the latter case, if the 

in in the guard ring was slack, the nut might slacken 
ck that much without altering the relative position of 
the marks; this could not happen with the former plan, 
any alteration in the position of the nut relative to the 
bolt would be seen. 

In cavilling at the divisions being called inches and 
eighths, ‘‘A Chief Engineer” is begging the question. 
The principle of the plan is that the circumferences of all 
the nuts should be divided into the same number of equal 
parts. I simply called them inches, as they were made to 
approximate as nearly as possible to that division. Theo- 
retically he is right, practically he is wrong. Take, for 
instance, a circle 7 in. in diameter, The circumference 
could be divided into twenty-two equal divisions, of 
1.0004 in. each, which would be 22 in. for all practical 
purposes. 

Although the carefnl adjustment of bearings on this 
plan will not insure their running cool, it will go a long 
way towards it. The freedom from trouble with the 
s.8. Nepaul’s bearings can, I think, be in a great measure 
traced to the systematic plan of adjustment adopted. 
Giving the builders (Messrs. Stephens and Co., Glasgow) 
all due credit for their excellent workmanship and propor- 
tions, I think those who had the care of the machinery 
had something to do with it. 

I have been with engines by Humphrys and Tennant, 
Caird and Co., Tod and MacGregor, Laird, and others, 
all of whom turn out the best work, but in all hot bearings 
occurred occasionally, and often supplies would be drawn 
from the “ big tank” to keep crank-pins cool. In the 
Nepaul there was never once either a hot crank-pin, cross- 
head, or main bearing, and never once water on either for 
three years. Do the builders deserve all the credit? In 
the same vessel the thrust bearing, though at first it was 
run with water, was, by care and perseverance, got to run 
with oil only, and though the temperature was often as 
high as 180deg. Fahr., it never exceeded that, and never 
gave trouble. Was that all due to builders? I do not 
think there are many screw steamers of equal size and 
power that can beat the record. 

As to the necessity of taking leads off bearings, that 
may be a matter of opinion ; for my own part I think it 
is a great waste of time. The only object of taking leads 
is to make visible to the eye the amount of slack on the 








bearing. This can be worked out to as many places of 
decimals as required in a few minutes when a proper 
register of the bearings is kept, and a proper system of 
adjusting them adopted. Thus, for instance, if the bolts 
are 5in. in diameter, the circumference of the nuts divided 
into sixteen equal parts, and number of threads to the 
inch three, oak after being hard on the shaft they are 
slackened three-quarters of a division and tightened hard 
on the liners at that, in a few minutes a school-boy would 
tell you there is .0156, or a bare yin. slack on the bear- 
ing. Ifa lead is taken at that thickness, how many engi- 
neers possess a micrometer to measure it with? The proof 
of the pudding is the eating—leads were never taken off 
the Nepaul’s bearings, but I always knew exactly what 
slack was on each. 

I shall be happy to discuss any further points regarding 
management of machinery with ‘‘A Chief Engineer” 
through the medium of your valuable paper. 

Apologising for such a long scribble, 

T am, yours, &c., 
C. S. Drewry. 

Buckhurst Hill, September 19, 1887. 





HAND MILLS FOR MANDIOCA ROOT. 
To Taz Eprror oF ENGINEERING. 

Srr,—Can any of your readers oblige us with the name 
of the manufacturers of hand power mills for treating 
mandioca or cassada root ? 

Also of large condenser for producing fresh water from 

t? 
We are, Sir, yours faithfully, 
Tue MACHINERY AND HARDWARE COMPANY, 
LIMITED. 
147, Queen Victoria-street, London, E.C., 
September 15, 1887. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBRoucH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair attendance on ’Change, but very little business was 
done. The advices from Glasgow were weaker, and No. 3 
Cleveland pig iron was offered by Middlesbrough mer- 
chants at 33s. 9d. per ton for prompt delivery, makers, 
however, declining to book orders at less than 34s. The 
stringency of the money market is having a damping 
effect upon trade, but in spite of the “bear” movements 
in Glasgow, there is a large volume of business being done. 
Buyers are, however, holding off in anticipation of lower 
prices. Messrs. Connal and Co., the warrant store- 
keepers at Middlesbrough, have a stock of 333,162 tons. 
This is an increase of 1070 tons on last week. In Glasgow 
they hold 918,442 tons of pig iron. Hematite pig iron is 
still in urgent request, and prices are firm. There is 
rather more doing in the manufactured iron trade, but 
there is ample scope for improvement, as many of the 
works which have keen idle for months are still closed. 

Engineering and Shipbuilding.—Engineers, ironfounders, 
and shipbuilders have a good deal of work onhand. Many 
engineering firms are paying better but others are not in 
such a flourishing state owing to the keen competition. 
Since our last notice the half-yearly meeting of the owners 
of the Teesside Iron and Engine Works Company, 
Limited, has been held at their offices, Middlesbrough. 
The report was of a formal character and was taken as 
read. The chairman (Mr. Isaac Wilson, M.P.), in mov- 
ing its adoption said, that owing to the keen competition 
and low prices, they were barely able, like some of their 
neighbours, to keep the concern going without sustaining 
loss. Shipbuilding continues fairly active. Messrs. 
Wigham, Richesdeun, and Co,, of the Neptune Works, 
Newcastle-on-Tyne, have contracted to build a passenger 
steamer of 4000 tons with engines of their own well-known 
make for Mr. W. Lund’s line of Australian packets. 
The new steamer will be a step in advance of the Riverina 
which recently left these works for the same owners, and 
of higher speed. Messrs. Wigham, Richardson, and 
Co. have built five or six new steamers to Mr. Lund’s 
orders, and they also put new engines, under the advice 
and direction of Mr. J. Thompson, the engineer to the 
line, into the Yeoman, a steamer of the same line, early 
this year, the accounts of whose performances are in every 
way satisfactory. 


The Steel Trade.—All the steelmakers in the North of 
England are stil! very busy. Most of them, in fact, 
not only have orders on their books which will keep 
them occupied for several months, but they are re- 
ceiving fresh work and are stiffening their quotations. 
The greatest interest is being manifested in the undertak- 
ing at Bolckow, Vaughan, and Co.’s Eston Steel Works, 
near Middlesbrough, where basic steel is to be made by 
the Siemens-Martin furnaces from Cleveland pig iron. 
ty results of this process are being most eagerly watched 
or. 


The Coal and Coke Trades.—There is no alteration to 
report with regard to the coal and coke trades. 








Water Suprry IN QUEENSLAND.—The Queensland hy- 
draulic engineer has recently paid visits to successful 
water borings in the south-west of the colony, and to the 
M‘Intyre river district, for the purpose of inspecting the 
country, with a view to its suitableness for irrigation ex- 
periments. It was hoped that before this, arrangements 
would have been completed with Mr. Lockhead for 
carrying out deep sinking operations, but until that 
gentleman has obtained certain patent rights in the 
colony, he declines to continue negotiations 
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HOTCHKISS AND MOUNTAIN GUNS AT THE NEWCASTLE EXHIBITION. 
CONSTRUCTED BY SIR W. G. ARMSTRONG, MITCHELL, AND CO., LIMITED, ELSWICK. 
(For Description, see Page 354.) 
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NOTICES OF MEETINGS. 
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80th inst., at 25, Great George-street, Westminster, by kind per- 
mission of the Council of the Institution of Civil Engineers. The 
chair will be taken by the President, Mr. Edward H. Carbutt, at 
7.30 p.m. The nomination of officers for election at the next 
annual general meeting will take place. The discussion will be 
resumed on the following paper read at the spring meeting on 
17th May last. ‘Experiments on the Distribution of Heat in a 


Stationary Steam Engine,” by Major Thomas English, R. E., of the 
War Otfice. The following paper will be read and discussed, as 
farastime permits: ‘On Irrigating Machinery on the Pacific 
Coast,” by Mr. John Richards, of San Francisco, 
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ELECTRICAL COMMUNICATION WITH 
LIGHTSHIPS. 

THE subject of electrical communication with 
lightships was strongly impressed on the public 
mind a few years ago by the loss of several crews in 
the neighbourhood of the Goodwin Sands, par- 
ticularly those of the Deutschland and Indian Chief. 
These vessels were cast away within sight of the 
lightkeepers, but the latter were unable to make 
their signals heard or seen on shore for several 
hours, and consequently before the life boats 
arrived many of the unfortunate mariners had 
perished from the cold and exposure. Asa result 
of the strong feeling created by the spectacle of men 
perishing while the life boats were lying idle only a 
few miles distant, the Trinity Board tried the 
experiment of connecting the Sunk Lightship 
with the shore by a telegraph cable, so that imme- 
diate news might be sent of any disaster taking 
place within the cognisance of the lightkeepers. A 
contract was made with the Telegraph Construction 
and Maintenance Company, and both they and the 
Trinity Board gave their best endeavours during a 
space of nearly eighteen months to make the attempt 
a success. 

On the 7th and 8thof December, 1884, a cable was 
laid from Walton-on-the-Naze to the lightship, and 
on the following day messages were sent through. 
The length of cable from the shore to the ship’s 
moorings presented no difficulty, of course, but it 
was a serious problem to carry the end over the 
bows of the vessel in such a way that it should not 
be damaged by being twisted backwards and for- 
wards round the mooring chains as the ship swung 
with the tide. At first it was proposed to use a 
Lucas chain, which was constructed in such a 
way that the links formed a pipe through the 
centre of which the electric cable could be led, 
but this idea was abandoned, as it was thought 
that the heavy chain would pound the wire 
cable to pieces. Eventually the mooring was 
made with two mushroom anchors; to one, weigh- 
ing 40 cwt., there was attached 150 fathoms of 
1} in. chain cable ; to the other, weighing 3 tons, 
there was 45 fathoms of 14 in. chain cable having 
at its end 113 fathoms of steel wire hawser in the 
centre of which the telegraph cable was inclosed. 
These two moorings united at a Bedwell shackle, 
which was connected to the ship by 150 fathoms of 
chain. The electric cable passed through an eye 
bored through the centre of the shackle pin, and 
ran upinto the ship alongside the chain. Its slack 
was wound on a windlass which could be rotated as 


| the ship swung, but in spite of this and the shackle, 


the cable and the chain became twisted together, 
and the latter was broken several times. The steel 
mooring cable also kinked and was broken. The 
latter was then replaced by 150 fathoms of 13 in. 
chain, and the cable was led directly through 
the shackle. This was on March 5, and com- 
munication was maintained with difficulty from 
that date to July 26, owing to kinks occurring 
in the electric cable, and twists being taken by it 
round the chain cable. These kinks broke the 
copper conductor even when the gutta-percha and 
sheathing were uninjured, and consequently a new 
piece of cable was made with a conductor formed of 
a copper spiral wound round a central copper wire. 
This cable was only interrupted on August 12 and 
September 21 by the dragging of the mushroom 
anchors, but on October 5 it was lost. The eastern 
mooring was then lengthened to 190 fathoms with 
a 3-ton mushroom, and the western to 195 fathoms 
with a 2-ton mushroom backed by 45 fathoms of 
1}-in. chain and a 30-cwt. mushroom. A new 
swivel was made and there was also prepared 200 
fathoms of heavy double sheathed flexible cable with 
aspiral conductor. This wasspliced on to the main 
cable at 80 fathoms from the vessel, and 100 fathoms 
were coiled on the drum on board. 

On November, 11 the vessel was remoored, and 
the cable was maintained with only slight interrup- 
tion till July 10, 1886, when the installation was 
taken over by the Trinity House, and placed in 
charge of three trained seamen. Since then there 
have been three short interruptions of communi- 
cation. 

From this account of the proceedings it will be 
understood that two moorings are connected by a 





long chain, in the centre of which there is aswivel. A 
chain from this swivel passes through the hawse-pipe 
into the ship, while the cable is led through the 
centre of the swivel. In good weather the vessel 
rides by a short cable, and keeps the swivel raised 
off the bottom ; at each tide as the vessel swings 
the swivel rotates, while the cable drum is turned 
to take the twist out of the rope. But if a 
gale comes on, the vessel has to pay out more 
chain, and in this condition the swivel lies on 
the bottom, and does not perform its function. 
The cable is then twisted round the chain as 
the vessel swings, and as she generally swings 
in one direction, several successive twists may 
take place before the weather moderates. The 
chain is then hauled in, while the electric cable is 
lowered over the bows and dipped under the chain 
to untwist the two. Sometimes before this can be 
done the cable is broken and then it has to be 
spliced. Signals are sent by the A B C instruments 
and also by the telephone, the latter being pre- 
ferred. The contract price of the installation was 
40001., and it is reported that 2000/. more were 
spent, so that about 6000/. in all has been expended 
on the affair. The contractors state that the expe- 
rience they have gained would not enable them to 
undertake another lightship on lower terms, and 
they have tendered to lay a cable to the ship at the 
Liverpool bar on the same terms. 

Telegraphic communication having been success- 
fully accomplished to the Sunk lightship it became 
a question how far the system should be extended, 
and to settle the point the Board of Trade referred it 
to the consideration of a Committee, who have 
taken a great deal of evidence and have just pub- 
lished their report. The witnesses who appeared 
may be classed broadly under four heads, viz., 
Trinity House and Board of Trade officials, life- 
boat officials, shipowners and Lloyd’s agents, and 
the staff of the Construction and Maintenance 
Company. The first were fairly unanimous in 
affirming that the lightships were well able to com- 
municate with the shore by means of gun and 
rocket signals, whenever it was necessary, but they 
somewhat broke down under cross-examination. 
Curiously enough, since the cable was laid to 
the Sunk there has been scarcely any neces- 
sity for it, and then it happened to be out 
of order. The cockswains of the lifeboats, on 
the contrary, held that it would save them a great 
deal of uncertainty and labour if they could get 
definite information where to go. It appears the 
lightships pass the signals on from one to another, 
and hence the boats have to make the round of them 
sometimes before they can learn where they are 
wanted. It also appears that in certain cases the 
signals cannot be seen or heard, and several 
examples were quoted in proof of this, but they 
covered a considerable space of time. The shipping 
interest does not seem to attach much importance 
to the cables as a means of saving life, but considers 
they would be of great value in reporting vessels, 
while the fourth class of witnesses are confident that 
if given a free hand they could now lay the cables 
with certainty. 

With the evidence before them the Committeo 
reported that it was desirable that the experiments 
should be continued at the Sunk lightship for 
another eighteen months, and that in the mean time 
no further installation should be attempted by 
Government. It is anticipated, however, that the 
Mersey authorities will lay a cable to the bar ship, 
and thus there will be two sources at which ex- 
perience will be gained, ready for further action if 
it should be determined on at the end of the period 
named. It appears also that Lloyd’s are very 
anxious to acquire sites for signal stations at some of 
the outlying lighthouses and islands, and a Bill has 
been prepared to give them powers for this object. 
The Committee therefore recommend the Govern- 
ment to aid the passage of this Bill, as it would 
enable several dangerous points to be put in tele- 
graphic communication with the mainland. Un- 
fortunately there is no prospect of this occurring 
during the next year and a half. 

We must confess to a feeling of disappointment 
at the decision of the Committee, but yet we can- 
not deny that they are in the right in thus demand- 
ing more experience before further steps are taken. 
It costs 40001. to make an electrical communication, 
and several hundreds a year to maintain it, and 
this is no light matter in the present state of the 
Mercantile Marine Fund. If it could be shown 
that a great saving of life would follow the establish- 
ment of floating telegraph stations, then public 
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opinion would demand them at once. But the 
Committee were only able to find very few in- 
stances where really serious loss had occurred from 
the time lost in carrying information to the shore. It 
is quite certain, however, that hours of agony must 
be endured by crews waiting in sickening suspense 
while the lifeboat goes from lightship to lightship 
trying to find their whereabouts, or while the fogs 
or snow stops all communication. Sooner or later 
this state of things must be done away with, and 
more certain means of communication be sub- 
stituted for guns and rockets, Still if there is 
only a limited sum of money available for im- 
proving the lighthouse service, we would rather 
see it spent in means for warning ships off the 
dangers, than in attempting to mitigate the evils 
of shipwrecks, More lightships, stronger lights, and 
above all, the establishment of powerful siren fog 
signals at the floating stations, would probably save 
more lives, for an equal expenditure, than electric 
cables. It is heartrending to hear of crews perish- 
ing within reach of aid, but it by no means follows 
that the remedy required is better means of com- 
munication. Prevention is better than cure, and 
although a ship sailing on her course does not excite 
our enthusiasm as much as a lifeboat returning filled 
with human beings snatched from the waves, yet it 
is a far more satisfactory sight. During the next 
eighteen months it will be the duty of all persons 
on the coast to obtain statistics showing the num- 
ber of lives that would have been saved if telegraph 
messages could have been received from lightships, 
and then when it has been decided how far electric 
communication can be relied upon, it will be possible 
to state accurately how much good it would effect. 





THE HAWKESBURY RAILWAY 
ACCIDENT, NEW SOUTH WALES. 
PROBABLY what we have already said on this 

subject has made evident the existence of gross 
mismanagement and injustice in the Railway De- 
partment of New South Wales, and it may have 
seemed that the subject was exhausted. The facts, 
however, which the detailed evidence given before 
the coroner have brought to light, reveal such a 
deplorable condition of matters as to force upon us, 
on behalf of the public, as well as on behalf of the 
technical staff, the duty of again referring to it. 

Enough, and more than enough, has been 
advanced to show the untruth of the statement 
of the Minister for Works that ‘‘none of the 
officials of the Board had anything to do with 
the departments connected with the accident,” a 
statement which tainted the proceedings of the 
railway authorities from the beginning, and was 
the initiation of that glaring injustice, as we think, 
to those in the locomotive department (whose 
interests the minister should, in honour bound, 
have been careful to safeguard), which culminated 
in the subsequent report of the Board. 

In this connection it is a matter of no little 

interest to bring to mind the statement of the Prime 
Minister in the Legislative Assembly, when justi- 
fying the composition of the Board—in ignorance, 
or forgetfulness, of the omission therefrom of the 
representative of the locomotive department—that 
‘*if afterwards” (i.e., after the Board had given in 
its report) ‘‘ there was reason to believe that justice 
had not been done, there might be a Board 
appointed, composed of persons not connected with 
the Government service, who would investigate the 
question whether a miscarriage of justice had taken 
lace.” This shows a readiness on the part of Sir 
tenry Parkes—in respect of which we believe we 
are justified in giving him full credit for sincerity— 
to have justice done. Sir Henry need be in no 
doubt if he but consult any one about him of honour 
and fair judgment who knows anything of railway 
working (supposing Sir Henry himself to be in any 
doubt on reading the evidence and the finding of 
the jury), that ‘‘ justice has nct been done.” We 
hope and believe, therefore, that Sir Henry Parkes 
will, for the credit of the Government and for the 
credit of the colony, if not in consideration for 
those who are saddled with the heavy and trying 
responsibilities incidental to the locomotive depart- 
ment of a railway of over 1500 miles in length, see 
that justice is done, if it shall not have already 
been done ere this reaches the colony. 

Having said so much on that point we will pass 
to another branch of the subject—the general 
mismanagement of the Railway Department—with 
only one additional remark. It is that we regret 
beyond measure that any one holding a responsible 





technical appointment in the Government service 
of one of our colonies, and claiming the position 
and character of an engineer, should have been 
found a party to the report of the Board of Inquiry. 
It would, one would have thought, have been only 
consistent with self-respect, and with what was due 
to a fellow-officer, if some of its members had re- 
spectfully declined to serve on a Board from which 
the locomotive engineer had been excluded. But 
having accepted the position, they were doubly 
bound not only to refrain from passive participation 
in injustice, but to see that full justice was done to 
the locomotive department. The Prime Minister’s 
rather indignant question in the House—namely, 
‘‘ Were they to suppose that officials occupying 
such positions as the traffic manager, secretary for 
railways, and assistant engineer for existing lines ” 
(one member of the Board being here, curiously 
enough, omitted by Sir Henry Parkes) ‘‘ were so 
utterly unworthy as not to be capable of an honest 
inquiry intv such a serious matter as this ?’’—is, 
perhaps, best answered by reference to the result ; 
and we can hardly believe it can have proved more 
satisfactory to Sir Henry Parkes, as head of the 
Government, than it has been to the public of New 
South Wales, who share the opinion of the coroner's 
ury. 
: As regards the general mismanagement and dis- 
organisation in the Railway Department, we have 
not far to go in proof of it, if it be not already 
abundantly proved. We purpose to content our- 
selves with the sworn evidence given at the 
coroner’s inquest by the traffic officials themselves. 
We have already shown by the facts given in our 
previous articles on this subject, the main points 
indicative of mismanagement in the despatch and 
transmission of the train to its destruction on that 
fatal Jubilee day. But we will now give a little 
more in detail matters which bring into the light 
of day the internal working of the department. 
Let us take, in the first place, the admissions of the 
station master in charge of the Sydney Station, the 
most important terminal station, we presume, on 
the New South Wales railways. In reference to the 
making up and despatch of the train in question, 
which left while he was on duty, he is reported in 
the Sydney Morning Herald to have said : ‘‘ There 
was no brake van put on the train, because there 
was not one available,” adding, as an excuse for 
this omission, that ‘‘there were two good sub- 
stitutes” in the shape of two passenger carriages, 
neither of these, however, being fitted with the air 
gauge and brake valves which are essential, in the 
opinion of the department itself, as we shall see, to 
the completeness of a train fitted with, and relying 
for its safety on a continuous and automatic air brake. 
This is shown by the fact admitted by the station 
master, that ‘‘ there was always a brake van attached 
to the western trains (on the main line) under the 
control of the Westinghouse brake, fitted with the 
necessary appliances for the use of the guard in 
applying the brake,” and specially provided in 
order, he said, ‘‘ if necessary, to assist the driver in 
keeping the train under control.”’ In cross-exami- 
nation he further admitted that ‘‘a train fitted 
with the Westinghouse brake was not complete 
without a van, unless a substitute was put in by 
using a carriage with the necessary fittings, accord- 
ing to the custom of the department.” Before 
taking leave of the station master, it should be 
mentioned that he further stated that, although 
‘*all trains leaving Sydney station left under his 
supervision” ... ‘he was not aware of the 
power of the engine being insufficient to carry the 
burden to the end of the journey,” notwithstanding 
that it was in obedience to his instructions that two 
carriages, in excess of the usual load for the engines 
used on lines of the character of that on which the 
train in question was being despatched, were added 
at the last moment simply because, owing to the 
influx of passengers, ‘‘more room was wanted 
in the train.” He admitted ‘‘there was only 
one guard on the train, with no assistant.” 
He further said that ‘‘he was not aware that the 
brake power on No, 1 carriage was inoperative” 
(one of the carriages put on at the last moment by 
his orders, and which was marked as defective). 
‘** He was not aware that it was the first time the 
guard had travelled to Peat’s Ferry,” although 
Rule 40 distinctly states: ‘‘Every person who 
goes in charge of a train as guard must be well 
acquainted with the road over which he has to 
travel.” ‘‘ There was no standard of proportion 
of brake power to be attached to a train.” ‘It was 
not usual to allow trains to go out with nine car- 





riages, only four of which had brake power on 
them, and without a brake van at the rear.” ‘It 
would be partly his duty to know whether the guard 
knew the road ; he had a superior officer who super- 
vised that matter.” ‘‘He would not consider it 
judicious to put four carriages, without any brakes 
on them, at the end of a train.” In reference to 
this, it may be mentioned that the guard, in the 
course of the journey, put these four vehicles 
to the end of the train. Yet, notwithstanding the 
station master’s condemnation of it as ‘‘injudicious,” 
he subsequently excused it before the coroner, on 
behalf of the traflic department, on the ground that 
‘*if the four carriages broke away going up an in- 
cline, before the train reached the top of the bank, 
they would not be likely to run very far!’ So 
much for this official’s notions of railway working 
in the face of Rule 379, which provided that ‘‘ the 
guard shall always travel in the brake at the rear of 
the train.” 

The next witness called before the coroner, viz., 
the shunter at Sydney who made up the fatal train, 
under the direction of the station master, made the 
following significant statements and admissions 
bearing on the question of the neglect of the proper 
equipment of the train. He said: ‘‘A Westing- 
house brake van was fitted with a through pipe and 
an air gauge inside the van, and cocks on each end 
for turning the air on and off; an ordinary luggage 
van was not fitted in this way, but passenger vans 
were so fitted ; in the Westinghouse van there was 
a brake valve close to the gauge ; the gauge was to 
show the guard the pressure of air contained in the 
train, and to indicate to the guard whether the 
brake was working between the van and the engine. 
When the gauge showed no pressure it would indi- 
cate that the pipes had not been properly con- 
nected. The brake valve enabled the guard to stop 
the train in the event of any occurrence in which 
the guard was unable to communicate with the 
driver. The reason why no brake van was put on 
the Hawkesbury train was that the vans were all 
in use. The train was made up with substitutes, 
with brake vans in the shape of two American cars, 
These cars had no pressure gauge. The guard could 
not tell the pressure without the gauge.” 

Going now to the evidence given by the guard of 
the ill-fated train, we learn that ‘‘the only brake 
power he had control of was one American car ;” 
that at Ryde, a wayside station not far from 
Sydney, beyond which he had never been before, 
they ‘‘ arrived late ;” that several passengers there 
joined the train, amongst them a Mr. Rennie, who 
‘got on the engine,” although there was, the guard 
admitted, ‘‘ plenty of room for him in the train,” 
and that he ‘‘ understood that no one but the driver 
and fireman should ride on the engine.” Mr. 
Rennie, it appears, was engineer to the con- 
tractors for the line, and rode on the engine ‘to 
show them the road,” as the fireman put it. 
Mr. Rennie, however, occupied no official capacity 
on that occasion, having paid his fare as an ordi- 
nary passenger. After leaving Ryde the engine 
came to a stand on a steep incline owing to the 
excessive weight of the train, but ultimately sur- 
mounted the difficulty by backing and ‘“ taking 
a run at the hill.” Later in the journey, it came 
to another stop in a cutting—the place to which 
we alluded in our former article—when the guard 
went forward to consult the driver as to what 
was to be done. In reply, the latter said ‘‘he 
could not lift them from there.” Mr. Rennie 
was still on the engine, and, according to the guard, 
‘one of the three on the engine suggested that the 
train should be parted,” and ‘‘Mr. Rennie sug- 
gested that he (the guard) should get a pole and 
put it through the wheels of the two last vehicles, 
and he obtained a sapling and put it through the 
wheels of the last car; he then parted the train, 
cutting off seven carriages from the head of it, and 
sent them on to Hornsby in the charge of Mr. 
Rennie,” the train being without the usual assist- 
ant guard. The guard himself ‘remained in the 
cutting with the two rear carriages ; he asked Mr. 
Rennie to go on with the seven carriages, and he 
assented.” In connection with this it should be 
remembered that the four vehicles now at the end 
of the train were without a van or brakes of any 
kind. Subsequent evidence, it should also be men- 
tioned, tended to show that Mr. Rennie, after all, 
did not go with the train, but remained with the 
detached vehicles, and that the seven carriages 
started up the incline of 1 in 40 towards Hornsby, 
without any official but the driver and his fireman. 

Here we may pause in the story to comment on 
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the unique incidents in the annals of railway| length, by 94in. in diameter internally, the thick- 
management brought to light in the course of| ness of the copper of which it was made being } in. 
this train’s progress to destruction at Peat’s Ferry ;| full, or more strictly No. 2 B.W.G. As will be 
the first incident being that of the guard, respon-| seen from the accompanying sketch, it tore open 
sible, as he admitted himself to be by Rule 377, “‘for| longitudinally for a length of about 3ft., the 
the safety and proper working of the train,” taking rent running just along the edge of the brazing, 
instructions from an irresponsible passenger on the| but not through it, and gaping open about Qin. 
engine as to the putting of poles into the wheels of wide at the middle. 
a train that had been despatched from head-quarters,| The cause of the failure is not very apparent. 
but a few miles distant, replete—according to the, The pipe was quite new, and we understand had 
traffic authorities’ contention at all events—with | borne successfully a hydraulic test of double the 
the most perfect brake fittings. The second we | working pressure, 7.e., of 2x 150=300 Ib. per square 
allude to is that of a train, with some 400 excur-|inch. The thickness of the pipe at the line of 
sionists on board, being sent out on its journey | fracture appeared to be rather less than in the body, 
over a line with inclines of 1 in 40 in so under-_ but not to any serious extent. Taking the average 
manned a condition that the guard had to choose | thickness at the rent as jj; in., which would appear 
between either forwarding the main portion of it up | to be a fair estimate, the stress on the material at 
a steep incline without an attendant of any kind, or | the working pressure would only amount to 9}x 
of extemporising one on the spot from amongst the | 150-2 x y;=3800 lb., say 17 tons per square inch. 
passengers ! | As the tensile stress of good wrought copper is 
Want of space compels our postponing further | about 15 tons per square inch, it will be seen the 
comments on the subject for the present. But we| nominal factor of safety of the pipe was amply 
may here say that in calling attention to the/|large, and that the failure must have been due 
neglect of rule by the minor officials of the depart- | either to lack of quality or else to some latent 
ment we have no intention of fixing on them per- | defect, and not simply to lack of material. That 
sonal blame. In this case they only reflect the pre- | the pipe failed just at the scarf edge of the brazing, 
vailing disorganisation and mismanagement, and|and that there is an entire absence of circum- 
are infinitely less blamable than those, higher in| ferential stretching in the material of the pipe 


office, who are the authors of its existence. 








STEAM PIPE EXPLOSION ON BOARD 
THE SS. “ELBE.” 

One of the most dreadful disasters we have re- 
corded for some time in connection with the use of 
steam occurred on board the steamship Elbe in 
Stokes Bay, Southampton, on Monday, the 19th 
inst. The Elbe is a vessel of about 3000 tons, 
belonging to the Royal Mail Company, and engaged 
on the Atlantic route, A short time ago it was de- 
cided to have her engines and boilers overhauled, 
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| itself, are points of interest we must content our- 
selves with noting. The precise how and why the 
pipe was defective are questions the information at 
present in our possession does not enable us to 
answer. Wedo not doubt, however, that they will 
| receive very full and careful investigation at the 

hands of Mr. Samson and Mr. Woodthorpe, who 

have been appointed by the Board of Trade to hold 
| an official inquiry, and that the mystery at present 
| enveloping the cause of the explosion will be cleared 
away when the whole of the circumstances attend- 
ing the manufacture and working of the pipe are 
ielicited. In the absence of definite information on 








~ 











6 

ied Copper Pipe, Thickness w %° Full. } 
H 7 : 
ad 9%" bore Seem 

i 
‘ ' ! 
: 8430. L | 
{ 
Hy Steam pressure < {50 lbs. |} 





1 


and the work was placed in the hands of Messrs. 
Oswald, Mordaunt, and Co., of Southampton, who 
completed it about a month ago. She then made 
a preliminary trial under steam, but some slight 
modifications being found necessary, these were 
executed, and she proceeded on Monday, the 
19th inst., to make her official run over the 
measured mile in Stokes Bay. The vessel is 
fitted with triple-expansion engines, and the steam 
is supplied by eight cylindrical boilers worked at 
a pressure of 150 lb. onthe inch. These boilers are 
placed athwartships, four on each side, with the 
stokehole running fore and. aft between the two 
groups. The ship left the dock in the morning and 
several runs were made, with, it is understood, very 
satisfactory results. Shortly after three o’clock in 
the afternoon those on deck were startled by a 
sharp crack followed by a tremendous rush of steam 
from the stokehole. This was maintained for about 
two hours, and was so great and so dense that for 
that period it was quite impossible to penetrate 
below to attempt to rescue those who were down. 
When an entrance into the stokehole was at length 
effected, it was found that the main steam pipe, 
which was of copper and ran fore and aft through 
the stokehole, had burst on the port side at the after 
end of the stokehole near the bulkhead dividing the 
boilers from the engine-room. At the time of the 
explosion there were nine men in the stokehole, 
and these were all scalded to death, their bodies 
being so terribly disfigured as to be almost unre- 
cognisable. The following are the names of the 
killed: William Thompson, chief engineer ; Walter 
G. Ewing, second engineer; Alfred Thorn, boiler- 
maker ; William Godber, engineer at Messrs. Os- 
walds ; Thomas Rogers, fireman ; George Roberts, 
fireman ; Charles Hayes, fireman; Frederick H. 
Fanstone, coal trimmer ; George Paisley, coal 
trimmer. In addition to the above another man 


named Flux, who was ascending the stokehole 
ladder at the time, was overtaken by the ascending 
rush of steam and so seriously injured as to neces- 
sitate his removal to the hospital, where he died a 
few days afterwards, making ten deaths in all. 

The pipe which failed measured 6ft, 9in. in 
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this point, any attempt at explanation on our part 
as to the cause of the unfortunate catastrophe could 
only be regarded as conjecture. 

The inquest on the bodies of the unfortunate 
men who were killed was opened on Tuesday, the 
20th inst., before Mr. Coxwell, the Southampton 
borough coroner, but after general evidence of 
identification had been taken, the inquiry was ad- 
journed to Wednesday, the 28th inst., when the 
chief witness examined was Mr. T. A. Adamson, 
the engineer and manager of Messrs. Oswald’s 
Works. Mr. Adamson advanced the explanation 
that the rupture was caused by a shock due to the 
presence of water in the steam pipe. Eventually 
the inquiry was again adjourned until yesterday, 
when it was expected a further adjournment would 
be made for a fortnight or three weeks in order 
to give the Board of Trade officials time to com- 
plete their investigations. 





SUBMARINE MINING. 

By Lieut.-Colonel Bucxnit, R.E. (Ret. ) 
(Continued from page 297.) 
Considerations Guiding the Size and Nature of Mine 
Cases, ec. 

ALL submarine mines can be classified as follows— 
Class A: Mines that are caused to explode when in 
contact with or very close to a vessel’s side or 
bottom. Class B: Mines that act at a greater dis- 
tance. 

All submarine mines can also be placed in two 
divisions. Division 1: Mines under control ; these 
are electrical. Division 2: Mines not under con- 
trol, whether they be electrical, mechanical, chemi- 
cal, or some combination of these three. 

Concerning Class A, it has already been calcu- 
lated that 33 lb. of gun-cotton or dynamite properly 
placed, form an ample charge to fatally injure a 
modern man-of-war, and this agrees with the ex- 
periments against the Oberon, which show that 
33 Ib. of gun-cotton contained in a case without any 
air space, and not enveloped with a wooden jacket, 
will break through the double skin of H.M.S, Her- 
cules when exploded 4 ft. off it, 





The Employment of Wooden Jackets not De- 
sirable.—The great loss of power produced by sur- 
rounding the mine case with a sheathing of wood, 
or other similar material such as cork, has already 
been noted. The employment of wooden or cork 
jackets to give buoyancy to mines cannot therefore 
be entertained for a moment. 

Loss of Effect due to an Air Space in a Mine.—An 
equal loss of power is not, however, produced by 
employing an air space in the mine to give the re- 
quired buoyancy. Experiments made in America 
to test the effect of such air space, show that a cer- 
tain loss of power is occasioned. Unfortunately the 
charges employed did not exceed 8b. of dynamite, 
and the cases were simply tin cylinders. These 
experiments demonstrated that with an air space 
not exceeding three times the volume of the charge 
no sensible effect on the intensity of action was 
observed ; but when the air space was increased to 
five times the volume of the charge of dynamite, 
the mean pressure recorded fell from 8554 to 6038, 
a loss of nearly 30 per cent. in the intensity of 
action as recorded in crusher gauges placed 8 ft. 
from the centre of the charge. 

General Abbot remarks on the results: ‘‘ The 
safe limit of void space for small charges fired under 
water lies, therefore, between three and five times 
that of the charge. 

‘*Tt would appear altogether probable that as the 
size of the charge is increased, this limit increases 
also, and hence that the void space necessary to give 
the requisite flotation to buoyant torpedoes does 
not lessen their destructive power. For ordinary 
mines of this character the void space is usually 
between two and three times that occupied by the 
charge.” 

Whatever may be the practice in America, such 
a small air space is totally inadequate when the 
cases are made of sufficient thickness to resist 
countermines, and of sufficient size to counteract 
by their buoyancy the sinking action produced by 
the side pressure of a strong tidal current acting on 
a mine secured to the bottom by a single mooring, 
as is the usual practice in England. It is therefore 
to be regretted that no experiments have been made 
in England or elsewhere to test the effect of employ- 
ing an air space such as that employed in our 
service, and which is nearly twelve times the volume 
of the charge. It is possible that so large an air space 
may act very prejudicially, and warrant a different 
arrangement of charge, mine case, &c. If not, it 
then becomes evident that the charges employed 
are larger than necessary. In all demolitions an 
engineer should endeavour to use charges, each of 
which is a thoroughly effective minimum. 

The Evils of Using Larger Charges than are Abso- 
lutely Necessary.—Unnecessarily large charges in 
contact mines produce many evils, which act and 
react in a somewhat peculiar manner. 

1. A large charge requires a large case to buoy it 
up even in dead water. 

2. The large case opposes a greater resistance to 
tidal or other currents, and has to be still further 
increased when moored in such currents. 

3. The large case must be made of thicker metal 
if intended to be of equal efficiency with the small 
case to resist the effects of neighbouring explosions. 

4, These neighbouring explosions being produced 
by mines, like itself, which are unduly powerful, it 
must be made of still thicker metal in order to be 
safe from them. 

5. This again requires the case to be still larger 
in order to buoy up the thicker metal. 

6. If the mines be spaced further apart to obviate 
this, it does not provide a strong case to resist 
countermining by a foe. 

7. There is a waste of money in explosives. 

8. The mooring gear must be heavier and more 
costly than necessary. 

9. The periods of time required to load and 
connect up the mines, and lay them and pick them 
up for repair, must all be larger than necessary, and 
this alone is a most important consideration even 
to a country that can afford to use the larger and 
more costly mines on the score (whether true or not) 
of increased efficiency. 

Other considerations, all pointing in the same 
direction, could be mentioned, but enough has 
perhaps been said to prove that the best contact 
mine is one that contains a thoroughly effective, 
but a minimum charge. 

Existing Custom.—It is and always has been 
usual to place the apparatus for firing and testing 
an electro-contact mine, and the air space for buoy- 





ing it and the charge, in one case. It is far better 
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not todoso. By arranging the charge in a small 
case that will just contain it, the full force of the 
blow, uncushioned by any air space or wooden 
jacket, is transmitted direct to the vessel’s side. 

he buoy can be placed over the mine and separated 
from it by a distance proportional to the charge 
employed. When a charge of 100 Ib. of gun-cotton 
or dynamite, or anything approaching it, is used, 
the mine should be 8 ft. under the top of the buoy, 
and the electrical apparatus be placed in the latter. 
The actual distance of the exploding charge from 
the vessel will then be either something less 
than 8 ft. under her bottom, or the charge will 
be close to the ship’s side, if not in actual contact 
with it. The term ‘‘contact mine” for such an 
arrangement may appear to be a misnomer, but it 
is a convenient one. 

A comparison of the results of the Oberon experi- 
ments with those recently carried out at Portsmouth 
against H.M.S. Resistance, as recorded in the 
Times, appear to indicate that small charges act 
with greater effect when not in actual contact with 
a vessel's side, but slightly removed from it. There 
is then also a greater chance of making large holes 
through both skins of the double bottom, and a 
greater probability of drowning more than one 
compartment of the vessel, and of placing her out of 
action. If then a charge as large as 1001b. be used, 
the above seems to be the most reasonable and 
effective arrangement. 

For reasons already given, the employment of a 
smaller charge is advocated, and it then becomes 
necessary to bring it closer to the vessel. This can 
be done by suspending it about 4 ft. below the top 
of the buoy. Fig. 21 shows the usual arrangement 


























now in vogue. Fig. 22 shows the modification now 
recommended if the large 100 lb. charge be re- 
tained. Fig. 23 shows the plan recommended when 
the smaller but sufficient charge is used. Fig. 24 
shows the same arrangement in the rare event of 
the top of the buoy first bumping the bottom of a 
vessel, This special occurrence places an air space 
between the mine and the vessel’s bottom, but it is 
a very different circumstance to that illustrated in 
Fig. 21, where the charge is surrounded by an air 
space. In Fig. 24 the water between the charge and 
the buoy is driven through the air space and strikes 
the vessel’s bottom with an enormous velocity, 
which must produce nearly as destructive an effect 
as that caused by an explosion, as shown in Fig. 3, 
and which we know by trial to produce the desired 
effect. 
(To be continued, ) 





THE YELLOWSTONE PARK. 
(From our New York CorRESPONDENT.) 

THE recent summer meeting of the American 
Society of Mining Engineers, which included among 
its excursions a visit to the great National Park of 
the United States, has suggested to your correspon- 
dent, that a brief account of a previous visit to 
this wonderful region, on the occasion of a meeting 
of the Society of Civil Engineers, would be of 
interest, more especially as the time is fast approach- 
ing when the labours of the United States Govern- 
ment Survey will soon bear fruit, and I shall be 
in a position to give your readers much precise in- 
formation. The following notes claim to be nothing 
more than a popular record of the writer’s impres- 
sions. 

After a most delightful reception by the railways 
of the north-west and an equally delightful con- 
vention at Lake Minnetonka, in Minnesota, a 
number of the Civil Engineers who had just con- 





cluded attendance on the meeting, decided to 
accept the hospitable offer of the Northern Pacific 
Railway and to visit the Yellowstone Park ; and let 
all fatalists and superstitious persons generally take 
note that the party numbered thirteen, and that 
all are alive at this writing. The outfit was pur- 
chased in part at St. Paul, and much amusement 
was experienced by the purchasers. Being novices 
at the business we bought everything recommended ; 
in several instances we purchased too much, and 
in one instance—one only—too little. This last 
omission was an important one, it was blankets. 
A double blanket seemed ample, indeed almost 
unnecessary, and we were beguiled by some 
experienced (7?) travellers into ideas of how soft 
the earth was, and how careful we must be not 
to over- burden ourselves. The writer’s army 
life might have served him a good turn, but for its 
peculiar phases. First, it was in a warm climate 
and two blankets then were ample, and next it was 
principally on the coast and in the sand, which was 
soft. However, we only took a double blanket each, 
and many a time the experienced traveller received 
the benedictions of his frozen and aching friends. 
For the earth is one of the hardest beds encountered, 
and if she is the common mother of us all, certainly 
has a very uncomfortable lap to hold her progeny 
in. We started from St. Paul on a lovely June 
day in the most exuberant spirits, each man ex- 
pecting to bring home a grizzly at least. Equip- 
ment is a matter your countrymen carry into details 
which astonishes an American, and yet the truth 
lies between practice of the two nations. We are 
very apt to hastily prepare ourselves, while an 
Englishman may insist on carrying his bath tub 
with him. We passed rapidly through the famous 
wheatfields of the Red River Valley of Dacotah— 
the name valley being a misnomer, as it is really 
a plain and produces 25,000,000 bushels per annum— 
and marked the peculiarities of construction of the 
North Pacific Railway. One can never pronounce 
with certainty on the action of another man’s mind, 
but as engineers it did occur to us that the sinuosities 
of the railway seemed rather unnecessary on pretty 
flat lands and not inhabited to any extent; of course 
we did not mean to say the liberal land grant of our 
liberal Government per mile of construction, in- 
fluenced the location, although when we reached 
the so-called ‘‘ Bad Lands” it is true the line seemed 
more direct. 

Later on the railroad crossed the river and we 
passed from Morehead, Minnesota, to Fargo, Da- 
cotah. We reached the latter place in the night, 
and the writer, roused by the stoppage of the train, 
drew up the curtains of the sleeping berth and saw 
in this western territory a mast at least 200 ft. high, 
and an electrical installation which is finer than the 
one in the centre of New York City. Onour return 
trip, passing Fargo in daylight, we inspected it, and 
could hardly realise that one year before our visit, it 
had been a railroad town on wheels, and contained 
only the working crews of the constructive force of 
the N. P. Railroad. Now it had a brick hotel, many 
brick stores, an opera house, telephones, electric 
lights, and all the accessories of modern civili- 
sation, including drinking saloons, gambling 
houses, &c. 

West of Fargo is one of the richest districts of 
the north-west, Cass County by name. It has pro- 
duced 5,000,000 bushels of wheat in a year and all 
the land is taken up by settlers. At Dalrymple, 
18 miles west of Fargo, is the wheat farm of Mr. 
Oliver Dalrymple, which occupies 117 square miles. 
The train continued te run through wheatfields for 
hours, and finally we reached Bismarck. 

West of Mandan, we entered the Bad Lands. The 
first prairie-dog village was sighted here, with this 
peculiar little animal, resembling a huge rat, seated 
on its hind legs at the entrance to its burrow. The 
usual results followed ; the passengers fired shots 
from their revolvers, and the animal escaped un- 
harmed, giving the short defiant bark from which its 
name is taken. Although the name ‘‘ Bad Lands ” 
is given, yet there are flowers to be seen in great 
profusion, and altogether the country is not unat- 
tractive. The buttes or hills, which rise on all sides, 
are most peculiar. They resemble huge castles, and 
might seem to belong to the middle ages. The colours 
are also most remarkable, being black, blue, and 
grey. They are evidently of volcanic origin, and 
formed partly by the action of water upon clay. 
In some instances they are 300 ft. high. The 
summits in some cases emit smoke, and this keeps 
up the illusion of an inhabited castle. As our 
train went through this section by the light of a 





beautiful moon, the weird effect was most realistic, 
and we could almost imagine we heard the tread of 
the warder, and were in expectancy of a challenge 
or a shot from some frowning battlement. The clay 
seems to have been solidified by pressure, and the 
heat beneath turns it into terra-cotta, while the rain 
cuts the surface into all sorts of strange shapes. 
The coal crops out in spots, and is mined for the use 
of the railroad ; it appears to be of good quality, 
although containing much sulphur. The name of 
‘Bad Lands” is supposed to have come from a 
phrase of the French voyageurs who stated the 
country to consist of terres mauvaises pour traverser. 
Some miles further west we crossed the Little 
Missouri river, and from it the station takes its 
name. 

The Marquis de Mores has established here the 
head-quarters of an extensive stock-raising enter- 
prise, and is shipping dressed beef to New York 
City. Itis singular how all stock in this country is 
beef. A stock raiser of a few thousand head of beef 
looks down on a man with ten times the number of 
sheep. ‘‘ Nothing but a sheep-raiser” is a term of 
contempt in Montana. It was in this region, and 
on some distant buttes, that the eagle eye of a 
fellow-traveller detected antelope. At first we could 
see nothing, but by means of a glass we saw what he 
had pronounced on at a glance by his unassisted but 
well-trained vision. 

At Little Missouri we saw a gathering around the 
baggage car, and on inquiry from a cowboy were told 
it was ‘‘only a stiff.” We found it was a man who 
had undertaken to ‘trun the town.” He and a 
companion had come in and taken possession of a 
saloon, and after dispensing liquor freely to a crowd, 
had started out to shoot the Marquis de Mores. 
Unfortunately for their success, the marquis fired 
too, and the result was the ‘‘ stiff,” who was taken 
in our train to Billings to be ‘“‘planted.” At 
Billings, also a growing town (it absolutely grew 
during the two weeks we were in the Yellowstone 
Park), attempts at irrigation had been made, and we 
passed ditches near the railroad, and branching into 
the prairie for many miles. Finally, about 1 p.., 
the party disembarked at Livingstone in good 
order. Livingstone at that time was the nearest 
point to the park (being some 66 miles distant. 
A branch road has since been constructed, but at 
the time we made an entrée, it was only on paper. 
We held, at once, a council of war and decided to 
divide up the work. One party inspected transpor- 
tation, another arranged for ‘‘ quarters in the field,” 
and the third was the ‘‘commissary of subsist- 
ence.” In this country all negotiations begin and 
end with a drink, hence the committee had to be 
men who could, to use the phraseology of the land, 
‘*stand the racket.” The head-quarters committee 
obtained a large tent which had belonged to a 
Government hospital, and could easily accommodate 
thirty men. The commissary party were equally 
successful, and had an abundance of provisions, 
indeed a superabundance, as we brought back a 
large quantity, but the transportation committee 
could only report ‘‘ progress.” Intruth, they were 
so divided in their own minds as to what they 
wanted, it was little wonder they failed to settle 
on anything ; moreover, each native had a new 
method to propose, new advice to give, and new 
horses to offer. Why, the stories told to this 
committee would have made old Ananias blush 
with shame ; he was a tyro to these frontier men, 
and if we had heeded one-tenth of the advice given 
us about being cautious in our dealings with this, 
that, and the other man, we should have been con- 
vinced that Livingstone was even worse than the 
cave in Ali Baba, for that only held forty thieves. 
At last, after thirteen saddle horses had been en- 
gaged and then all countermanded, it was decided 
that each one should get his own horse or horses, 
leaving the commissary department to arrange 
for its own teams and methods. Accordingly we 
divided up into groups, and two of us, who had 
decided to go in the saddle, each secured good 
Indian ponies, called by the natives ‘‘ Cayeuses” 
(Ky-use). Two other saddle horses were obtained 
as a change for the balance of the party ; but they 
decided to go in wagons and on buckboards, while the 
provisions and the tent went in two army wagons. 
These arrangements occupied the balance of the 
day, and we retired, prepared to start at daybreak. 
That is, we were prepared in our minds to start at 
this time ; however, a preparation is not always an 
accomplishment, for the teamsters and the cook, 
and the horses, and one thing after another, and 
the farewell drinks, and the sobering up of the 
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guide, &c., prolonged matters till 8 a.m. ; in fact, it 
took nearly one hour to properly sweartheteams into 
their respective wagons. The teams, it must be 
understood, were not ‘‘sworn in” as the United 
States swears in its soldiers; it was a much more 
cursory method. The writer and his friend, who 
were the only two properly mounted, rode on in 
advance. Livingstone stands on a plain, and 
some six miles distant the gorge commences, 
through which we wound for some distance. In 
passing through this gate of the hills the road 
winds along the Yellowstone River, and on the 
opposite side appears Bear Gulch. The air was 
so pure it seemed but a mile off to the hills which 
formed the entrance to this gorge, and after riding 
for two miles it seemed just as far off. This 





here, and a man was sent back for another team ; 
finally another wagon was procured, and all crossed 
at last by doubling the teams on the wagons. Be- 
yond this brook was a wood, and here was a tent ; 
at its entrance were two barrels supporting a rough 
board on which were a greasy pack of cards and a 
dice-box. Outside, marked on the side of the tent, 
was seen a “‘ fiery untamed steed ” on his hind legs 
pawing the air. This is a conventional sign, and 
means that in that place the celebrated game of 
‘*stud-horse poker” is played. The proprietor 
came out in a pretty tough-looking suit, wear- 
ing a much tougher-looking visage, and said he 
would ‘‘shout,” and after going through the for- 
mula of asking each man what he would drink, an- 
nounced he only had whisky, of the 40 rod character. 
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rarity of the atmosphere is a remarkable pheno- 
menon, and causes many amusing mistakes. It is 
said, a native of your island started to take a “ bit 
of a constitutional” before breakfast, intending to 
go to the foot of a hill he thought about three 
miles off, and was found in the afternoon, having 
walked over 15 miles without reaching it, trying 
to jump over a brook about 1 ft. wide; he 
explained this peculiar action by saying he had 
been so deceived by the distance of the moun- 
tain that he was ready to believe this brook 
was 10 ft. wide instead of one. In due time we 
also reached a brook, and found a wagon had con- 
veniently broken down and broken the bridge also. 
The writer was told by some men, who were trying 
to unload the wagon, that the ford above was “ all 
right.” He saw a twinkle in their eyes, and knew 
they had set him down for a ‘‘ tender-foot,” so he 
took the precaution to cross his legs over the horse’s 
neck, and it was well he did, for the water came up 
to the saddle. One of the wagons had to stop 











The writer here met with an episode, if the lady 
will permit herself to be so called. While at this 
place along came a lady from Helena, Montana, 
escorted by the son of a livery stable keeper in 
Livingstone as a guide. She had resolved to ‘‘do” 
Yellowstone Park, and having been disappointed in 
her party, and having a limited vacation, being in 
charge of a young ladies’ school, she had started alone. 
She was a typical Western although born in the East, 
was a good rider so far as sitting well in the saddle 
was concerned. Her ‘‘ staying powers” proved later 
to be an uncertain quantity. The lady wore rather 
acoquettish costume, and had a revolver strapped 
around her waist. She declined the invitation of 
the country to ‘‘light and brace up,” and rode on 
with her escort. 

The writer concluded not to wait for the wagons 
to come up, and rode on later, and being well 
mounted soon overhauled the two, when racing was 
proposed and kept up at intervals till we came to 
a ranche where we were to dine. Although it was 





June still the day had not been over warm, but the 
sun had blazed on us for two hours previous, and 
we were glad to alight. 

After dining on ham and eggs, the lady and the 
guide got up a pistol match ; your correspondent 
saw them shoot one round and promptly declined 
their invitation to come in. The lady put five 
bullets into a space about 3 in. square at the dis- 
tance of 200 ft. The guide put in one or two. 
When I shoot I want a fair-sized target, a grizzly 
bear or two, but I want him to wait where he is 
while I reload, as it always takes at least one round 
to get my hand in. 

Our country is a curious mixture of everything. 
Here, in this little house by the roadside on the 
border of civilisation, we found a parlour organ, 
and it served to pass several hours, as we had to 
wait till the cool of the day. One party passed 
while we were there, and they looked forlorn enough. 
We advised them to wait and cool off, but in their 
self-will and pride they declined, and we after- 
wards passed them still forlorn some five miles 
distant going at a snail’s pace. We started about 
3 P.M., just as the sun was slanting a little, and, 
riding alongside the river, arrived at another ranche 
about 7.30. Our party came in about nine. If 
there is one thing more aggravating than another 
it is to come in hot and tired and to see people 
sitting comfortably in the shade nicely cooled off 
and well fed. Opposite this ranche, known as 
Fridley’s, Emigrant Peak may be seen. 

The next morning we started in fine spirits ; the 
Helena lady got into her saddle with a jaunty air 
and started off with her guide. We followed more 
leisurely and got our teams and baggage into shape, 
which took time. 

About a mile out we met the guide coming back 
leading the horse with the side-saddle. All hands 
clustered round to hear of a mishap perchance. 
But no, that reckless racing of the previous 
day had proved too much for the lady; she 
declared she would ride no more, and arranged 
to go the balance of the trip cn a buckboard. 
Then they laid all the blame on the broad 
shoulders of your correspondent. This little inci- 
dent was soon forgotten in the beautiful scenery 
we passed through. The road wound along the 
banks of the Yellowstone River, which was broad 
and swift, while on the opposite side a range of 
peaks lifted their heads crowned with snow into the 
bluest of blue skies. The variations in tempera- 
ture are remarkable, and it requires care on the 
part of the tourist to avoid bodily discomfort. In 
the early morning it is very cool, but after 10 a.m. 
it becomes scorching hot, and if the tourist is wise 
he will avoid riding between 11 a.m. and 2 P.M. 
In evening it is again cool and the twilight lasts 
at this season late into the night. The writer 
and his companion had ridden on in advance 
of the party for the purpose of having his 
horse shod. He had cast three shoes, and the 
fourth was in bad shape. It was no easy task to 
find any one, but after one or two attempts at a 
Government forge belonging to the U.S. Engineers, 
a man was found who would undertake it. While 
we were still on this errand we overtook two men 
on horseback. Fastened to their saddles were 
blankets and camp utensils; at each of their 
saddle bows was a Winchester rifle, and each man 
wore a large-brimmed hat with a leather band 
around the crown. One merited a particular de- 
scription, since we saw a great deal of him after- 
wards. 

He had a red, sun-burned face, his hair was cut 
close to his head, his face was badly scratched 
and one eye was black. He had a fine physique 
and a pleasant expression to his face, despite its 
disfigured appearance. We learned subsequently 
he had run against another man’s fist the night 
before, but had laid out his man later in the fight. 
He had on a leather vest, fancy hunting shirt, and 
leather trousers fringed at the side. He had no 
coat, but around his waist was a belt full of cart- 
ridges for his Winchester, which was within easy 
reach, and he had a heavy breechloader revolver 
and a hunting knife in his belt. He was mounted 
on acayeuse, and his spurs were of the Mexican 
kind with a rowel about 2in. in diameter, the 
jingles attached to which tinkled as he rode. 

To use the language of the country we ‘‘ passed 
the time of day with them.” My companion said 
afterwards, he was uncertain whether they would 
return our greeting or fire a bullet at us. Fortu- 
nately for us they chose the former method, and 
we passed quietly on, separating to go on the horse- 
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shoeing business a few miles beyond. We now 
climbed industriously off the side of a pretty re- 
spectable hill, and here was offered a sample of the 
flexibility of the human will in shaping nature to 
its own ends. A gorge occurs here, shutting the 
river within narrow limits ; a narrow shelf of land 
comes out at the foot on one side of the river. 
(To be continued.) 








NOTES. 
New Harsour ror Tunis. 

Ir has now been decided to build a new harbour 
at Tunis; it will consist of an outer harbour at 
Galetta, connected by a canal with the port at 
Tunis. A dock will be built in connection with 
the canal. The cost is calculated at 400,000/., and 
the new harbour is mostly intended to facilitate 
the increasing commercial traffic and as a con- 
venience for passengers. It is also contemplated 
to build a harbour at Biserta, which will be of great 
importance as coaling station and a harbour of 
refuge. Its position opposite Sarding enhances its 
importance, and it would also become a prominent 
strategical point. 


CopENHAGEN WatER Works. 

Some important enlargements and extensions in 
connection with the Copenhagen Water Works have 
been going on during the past summer and are 
approaching completion. Two small lakes just 
outside the old town are used as reservoirs, the 
water being supplied by a number of wells situated 
in various places at some considerable distance from 
the town. The water is collected through a system 
of pipes and open or semi-open conduits to a locality 
called Mariendal, from where a main pipe carries it 
to the reservoirs. This main pipe has a diameter 
of 30 in., but has become too small to carry the 
requisite quantity of water for Copenhagen, which 
has quadrupled during the last ten or twenty years. 
A new main is now being built of concrete with an 
interior diameter of 43 ft. This new main carries 
the water to the dam between the two lakes, of 
which the reservoirs consist. 


Sea TELEPHONY. 

Mr. Edison’s experiments on this subject have 
brought out the fact that other inventors were in 
the field before him, or at least contemporaneously 
with him. Experiments similar to his have been 
made, to our knowledge, by Mr. F. H. Boyer, of 
H.M.S. Malabar, now on her way to India. These 
experiments have been going on for a year or 
more, under the sanction of our Admiralty. It 
appears also that Professor Blake, of the Rose 
Polytechnic Institute in America, has made expe- 
riments with the same object: a sound-producing 
apparatus giving signals under water from one ship 
which are received by a sensitive telephonic appa- 
ratus on the other. With such a system Professor 
Blake has signalled over 14 miles in the Wabash 
River, using two boats with an ordinary locomotive 
bell, and his telephonic apparatus. A few years 
ago a patent was also taken out in England for 
a similar system of submarine signalling. 


Coat IN BurMau. 

It is reported that the Indian Government in- 
tends sending a number of mining engineers to 
Burmah this winter to report upon the mineral re- 
sources of the country, particularly iron and coal. 
Four coalfields have already been surveyed in 
Burmah, and the results have been satisfactory 
enough to encourage further investigations. The 
first is situated in the Shan plateau, and its position 
in regard to the future railway system of Burmah 
give it considerable importance. The second is 
the Panlaung, with its most accessible crop near 
Hlaingdet. The third lies close to the main channel 
of Chindwin river, about 150 miles above where that 
river joins the Irrawaddy, just below Mandalay. 
It lies almost parallel with the coalfields of the 
Irrawaddy 70 miles above Mandalay, and it is not 
improbable that a connection exists between them 
in the 110 miles of intervening country. Both coal- 
fields have a great future, the fuel having been 
tried on the steamers plying on the Irrawaddy and 
Chindwin, and proved to be excellent. The seams 
are thin, and the dip of the strata is moderate. The 
Chindwin mines are being now opened up, and will 
furnish shortly 1000 tons of coal for use on the 
river steamers. Those of the Irrawaddy valley are 
more developed, and are rapidly stocking 20,000 
tons for the Mandalay Railway. Burmah is thus 
likely to be well supplied with cheap fuel, and hopes 
are entertained that her mines will be able to main- 





tain a large export to India. In the northern dis- 
tricts, as yet unsurveyed, there is almost a certainty 
of extensive deposits being found, as the country 
lies adjacent to the coal measures of the Assam 
region. 
Rattway CoMMUNICATION BETWEEN INDIA 
AND BuRMAH. 

The pressure of public opinion in regard to the 
more rapid construction of Burmese railways is 
having some effect on the local government. Mr. 
Crosthwaite, the Chief Commissioner, has applied 
to the Simla authorities for permission to survey at 
once the route for a railway up to the Moo Valley. 
Most people who read a telegram in the papers a 
few days ago announcing this, probably thought 
the line a mere local one; whereas it is the most 
important section of the proposed railway connect- 
ing Burmah with India ; and the proposal to take it 
in hand implies that the construction of the rail- 
way has become part and parcel of the policy of 
the Government. At present, as is generally 
known, the Rangoon Railway is being extended to 
Mandalay, so as to connect the seat of administra- 
tion in Lower Burmah with the capital of the ex- 
King Theebaw’s dominions. This will be finished 
in about a year. The Moo Railway is practically 
the extension of this to Bhamo, the chief trading 
point of Burmah close to the Chinese frontier ; but 
instead of keeping on the Mandalay side of the 
river it will start from the opposite bank, and from 
a point near Sagaing proceed by Woonthoo and 
Moulyn to Mogoung, whence a branch line will be 
extended to Bhamo. When the Moo Railway is 
finished, only one more link, of less than 200 miles 
in length, will be needed to connect the Rangoon- 
Mandalay-Mogoung line with the Assam Railway, 
and in this manner there will be uninterrupted 
railway communication between the River Brahma- 
putra and the mouth of the River Irrawaddy. If 
the work of construction were pushed on with rea- 
sonable speed, it ought to be possible to connect 
India and Burmah by railway in less than a couple 
of years. Of course, such a line would be of great 
strategical importance; but its chief merits will be 
that it will open up Burmah from one end to the 
other, tap the trade of Western China, and provide 
a new route for the produce of Assam to reach the 
sea. At several points along the route it will 
traverse extensive deposits of coal. The engineer- 
ing obstacles are very trifling, except on the 
Assam frontier. The communication between the 
Mandalay-Rangoon line and the line on the western 
bank of the Irrawaddy is to be maintained by a 
steam ferry, which, no doubt, in time will be re- 
placed by a bridge. 


EconoMIsER Expiosion at MippLETON JUNCTION. 

On Monday, the 22nd ult., a violent and de- 
structive explosion occurred at the Junction Spin- 
ning Company’s Mill, Middleton Junction, near 
Oldham, from the bursting of a Green’s feed water 
heater or ‘‘fuel economiser.” The ‘‘ economiser” 
consisted of a stack of 416 vertical cast-iron pipes 
fixed in the main flue leading from the boilers to 
the chimney, and arranged in fifty-two rows of 
eight each. The pipes, which are of cast iron, 
measured 9 ft. in length by about 4 in. in diameter, 
while each row was connected at the top and 
bottom by a transverse box so that the eight pipes 
form a sheet or section. A longitudinal horizontal 
pipe running along one side at the bottom con- 
nected the whole of the sheets together, and 
formed the inlet for the feed water, which, 
after rising through the vertical pipes, was drawn 
off by a corresponding horizontal one placed at 
the top on the opposite side. The feed water 
entered the stack of pipes at one of the lower corners 
at the end next the chimney—i.e., the outlet end 
for the waste gases—and was drawn off at the 
diagonally opposite corner. Thus the inlet end for 
the gases passing off from the boilers was the out- 
let end for the water from the ‘‘economiser” and 
vice versa. The apparatus was fitted with a safety 
valve of ordinary lever type loaded to about 146 lb. 
on the inch, and also with a thermometer for indi- 
cating the temperature of the water. It was at the 
feed outlet end of the economiser that the explosion 
occurred, seventeen sections or 136 pipes being 
completely shattered, while the other two-thirds 
of the stack remained practically uninjured. 
The explosion was extremely violent, the greater 
portion of the walls and roof of the boiler- 
house being destroyed, and the ranges of steam 
and water pipes broken down, while the greater 
portion of the windows in the side of the 





mill alongside which the boiler-house stood were 
blown out. The débris was scattered in all direc- 
tions, the weight on the end of the safety valve 
lever, weighing nearly 801b., being hurled through 
one of the windows on the third floor of the mill. 
Fortunately there was no one near the economiser 
at the time, and the only person who was injured 
was the fireman, who was in the stokehole at the 
time, and was injured by the falling débris. The 
total damage done by the explosion is estimated at 
about 1000/., none of which is covered by insurance. 
With regard to the cause of the explosion, it may 
be stated that the water with which the boiler was 
fed was of a very corrosive character, and many of 
the fractured pipes were seriously wasted internally, 
the thickness in some places being less than } in. 
Several of the pipes also appeared to have been 
cracked for some time prior to the explosion. In- 
deed, from the frequency of the repairs, split pipes 
appear to have been of frequent occurrence. The 
reduction in the thickness of the pipes would not 
of itself account for their failure provided the 
material remaining could be relied upon. It is just 
in this respect, however, that cast iron proves 
treacherous. It is hardly a material one would 
select by preference for pipes which have to with- 
stand the action of heat and at the same time resist 
internal pressure, but we understand certain practi- 
cal objections--mainly, we believe, on the score of 
expense—-are urged against the adoption of any 
other material, and its selection has, we believe, 
been determined mainly by pecuniary reasons. 
The frequency of these ‘* economiser” explosions is 
becoming a matter for serious consideration. The 
present explosion is the fifth which we have re- 
corded in less than three years from the bursting 
of this kind of apparatus. All of these were of 
a violent character, and some of them were very 
destructive. The adoption of these feed water 
heaters is stated to be attended with a considerable 
degree of economy in the working of large mill 
boilers, and a large number of them are in use. If 
their working, however, is to be attended with the 
risk of such sudden and violent explosions as those 
it has been our duty of late to record, any economy 
resulting therefrom, over and above that which 
would be obtained by spending the capital on 
additional boiler power, is very dearly purchased, 
and it behoves the makers of these apparatus there- 
fore to see if their construction cannot be so 
modified as to prevent the failure of one or two 
pipes cumulating in violent and disastrous results. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a firmer tone in 
the warrant market last Thursday, and prices made a 
decided advance. Business was done in Scotch warrants 
at the opening in the forenoon at 41s. 64d. cash, and 
subsequently 41s. 74d. was paid, and at that price there 
were buyers at the close. In the afternoon the price 
advanced to 41s. 9d., the close being 41s. 8d. cash buyers, 
with sellers at 4d. more per ton. No business was reported 
in Cleveland or hematite iron either forenoon or afternoon. 
At the close in the afternoon the settlement prices were— 
Scotch warrants, 41s. 74d. ; Cleveland, 33s. 3d. ; hematite 
iron, 42s. 104d. On Friday forenoon a relapse took place, 
as low as 41s. 54d. cash being accepted, but an improve- 
ment set in, and business was done in the afternoon at 
41s. 7d. cash, the close, however, being buyers at 41s. 6d. 
and sellers wanting 41s. 64d. cash. Business was trans- 
acted both in Cleveland and hematite iron, and the settle- 
ment prices at the close were—Scotch, 41s. 6d. ; Cleveland, 
33s. 3d. ; hematite warrants, 42s. 7d. Monday’s market 
was steady in the forenoon, with the range of prices being 
only $d. per ton for Scotch warrants, but in the afternoon 
there was a decline to 41s, 44d. cash, with buyers offering 
at the close 41s, 4d. Cleveland iron remained unchanged 
in price, but an improvement was reported in regard to 
hematite warrants. The closing settlement prices were— 
Scotch, 41s. 44d. per ton; Cleveland, 33s. 3d. ; hematite iron, 
42s. 9d. Yesterday’s market was depressed at the opening, 
and a further decline in prices was recorded ; subsequently, 
however, there was a slight recovery on some purchases 
taking place. Scotch iron changed hands in the forenoon 
market at 41s. 4d. down to 41s. 14d., and back to 41s, 24d. 
cash, and up to 41s. 34d. was reached in the afternoon, 
from which there was a decline of 1d. per ton. Hematite 
iron was in slight demand at both meetings of the 
ring,” but Cleveland was not wanted, even at a reduc- 
tion of 14d. per ton. The settlement prices at the close 
were: Scotch warrants, 41s. 14d.; Cleveland, 33s. 14d. ; 
hematite iron, 42s. 44d. per ton. The market was very 
much depressed to-day, and a further decline in prices 
was reported in the forenoon, business being done down 
to 40s, 114d. cash per ton for Scotch warrants, with buyers 
at the close offering 403. 11d., and sellers wanting 41s. 
cash. Cleveland warrants declined to 33s. 1d. cash, and 
hematite warrants to 42s. 2d. cash per ton. The de- 
pression now affecting the market is attributed to the fear 
of dearer money, and to an absence of fresh business from 
abroad. America has been almost entirely out of the 
market during the past week or ten days, only some small 











Sept. 30, 1887.] 


ENGINEERING. 











odd lots of pig iron having been purchased. The financial 
derangement on the other side of the Atlantic has 
done much to upset prospective arrangements, and until 
the money difficulty assumes a more settled aspect, 
it is not likely that New York will do any more than 
cover her immediate requirements for Scotch iron. In 
some quarters a hope is still entertained that a re- 
petition of the demand that was experienced last 
autumn will yet be felt. Canada is doing moderately 
well in placing orders in the Glasgow market ; indeed, 
it is said that a few days ago the whole make of one firm 
for some time was taken up for the Dominion. Italy 
continues to make inquiries, and the only obstacle to these 
resulting in business is the difficulty of arranging as to 
price. Scotch special brands are in comparatively little 
request. The number of blast furnaces in actual opera- 
tion is now reduced to 82, as compared with 77 at this 
time last year. During the week ending last Saturday 
the shipments of pig iron from all Scotch ports amounted 
to 8473 tons, against 7136 tons in the preceding week, 
and 7861 tons in the corresponding week of last year ; 
and the total for the year amounted to 289,420 tons ; or 
rather over 5000 tons less than during the same period of 
last year. In last week’s shipments there were included 
1445 tons for the United States, 894 tons for Canada, 400 
tons for Australia, &c., 825 tons for Italy, 280 tons for 
Holland, 420 tons for China and Japan, and smaller 
quantities for other countries, with 1869 tons sent coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 918,741 tons yesterday 
afternoon, against 918,306 tons yesterday week, thus 
showing an increase for the week of 435 tons. 


The Malleable Iron Trade.—Manufacturers of malleable 
iron are very busy, specially on their sheet mills, In this 
department they have more work than they can easily get 
through. The demand appears to come principally from 
Italy, and this is attributable to the rise which is to take 
place in the Italian tariff at the end of the year. Mer- 
chant bars are also in good demand, the price being firm 
at 41. 153. per ton, less 5 per cent. discount. Shipment 
orders for bar iron are very scarce, yet the satisfactory 
home trade doing, quite makes up for any slackness in 
shipping orders. Unbranded iron for the Indian market is 
more in request at the moment, and prices keep very 
firm at 4. 7s, 6d. per ton net. 


New Shipbuilding Contracts.x—Messrs. M. Langlands 
and Sons, Glasgow, of the Glasgow and Liverpool Steam 
Packet Company, have placed a contract with Messrs. 
D. and W. Anderson and Uo., of Meadowside Shipyard, 
Partick, for the construction of a steel screw steamer of 
about 1200 tons to be engaged in the Channel passenger 
trade. Messrs. John Scott and Co., shipbuilders and 
engineers, Kinghorn and Kirkcaldy, have just secured an 
order for the London, Woolwich, and Clackton-on-Sea 
Steamboat Company to supply a new steel paddle steamer 
for their fleet which is to measure 195 ft. by 22 ft. by 8 ft. 
6in. She will have a large and spacious saloon for pas- 
sengers, in which trade she is to ply between London and 
Clackton-on-Sea. Her engines are to be of the compound 
surface-condensing type, and of sufficient power to drive 
her at a rate of not less than 18 miles an hour. This is the 
third passenger steamer contracted for by the same firm 
within a very few weeks. 


Marine Engine Contract.—Messrs. Kincaid and Co., 
engineers, Greenock, have just contracted to supply a set 
of triple-expansion engines of 1000 indicated horse-power 
for a steamer which is being constructed by Messrs. 
Russell and Co., of Greenock and Port-Glasgow. 


Govan Forge and Steel Works.—The machinery and 
engineering plant, furnaces, &c., belonging to these works, 
were disposed of by public auction last week. Most of 
the lots brought good prices, and the total sum realised 
was about 6000. A 12ton steam hammer made by 
Messrs. Thwaites Brothers, Bradford, and never used, 
was knocked down at 6127. For a 40-ton overhead tra- 
velling crane 445/. was obtained, and a 20-ton travelling 
crane fetched 370. A slotting machine by Smith, Bea- 
cock, and Tannett, Leeds, realised 2501. Several steam 
hammers were put up for sale, and one of them—a 6-ton 
tool—brought 225/. 


Scotch Shipbuilders and the Havre Exhibition.—The fol- 
lowing Scotch shipbuilding firms have received medals at 
the Havre International Marine Exhibition: Diploma of 
honour to the Fairfield Shipbuilding and Engineering 
Company, Govan. Diplomas of gold medals to Messrs. 
Scott and Co., Greenock ; Messrs. W. B. Thompson and 
Co. (Limited), Dundee ; Messrs. A. and J. Inglis, Point- 
house, Glasgow ; Messrs. W. Denny and Brothers, Dum- 
barton ; Messrs. Lobnitz and Co., Renfrew. Diploma of 
silver medal to Messrs. W. Simons and Co., Renfrew. 


The Lanarkshire and Ayrshire Railway Company.—The 
ninth general meeting of the shareholders of this company 
was held in Glasgow to-day, when approval was given to 
the report lately issued by the directors. Appended to it 
there was a report by Mr. John Strain, the engineer, 
showing the condition of the works in progress on the rail- 
rar he earthwork and masonry on the Barrmill and 
Kilwinning section are almost completed, and 5} miles 
of double line permanent way have been laid down, 
leaving 1} mile still to do. On the Kilwinning and 
Ardrossan section the earthworks have been formed 
for a length of 52 miles, out of a total of about six 
miles ; and 2} miles have been ballasted and laid with 
double line permanent way. About 60 per cent. of the 
bridgework has been finished, and the Ardeer branch is 
almost finished. On the Kilbirnie branch about 50 per 
cent. of the cutting and 58 per cent. of the masonry have 
been executed. The lineis formed for a length of 24 miles 
out of a total of 48 miles. In all about 50 per cent. of the 
total work on this section has been completed. The work 
under the steel girders’ contract is well advanced, and will 





be completed in the course of the six current months. The 
a plans for the station buildings are nearly com- 
pleted. 


A New System of Lighting.—Last night, in the works 
of Messrs. 52 ames Milne and Son, Abbeyhill, Edinburgh, 
an exhibition was made of a new system of illuminating 
large open spaces, such as yards, workshops, and sheds, 
by means of an apparatus termed ‘‘ the hydro-photogene,” 
an invention patented by Mr, William Wells, chemical 
manufacturer, Leith. The light produced resembles-that 
known as the “ Lucigen,” and the method of obtaining it 
is somewhat similar. It is claimed that it possesses, how- 
ever, one decided advantage over the ‘‘ Lucigen,” inas- 
much as no engine, pump, or machinery is required in its 
production. The apparatus, which is remarkably simple, 
consists of a drum or cistern containing oil, which is 
forced upwards through a narrow pipe by water pressure 
from Ne tng By an ingenious contrivance only a very 
small b roenegs of oil, sufficient to feed a burner, is allowe | 
to pass into the combustion chamber, which, being heated 
by the flame itself, converts the oil into an inflammable 
vapour. This vapour then rushes into the burner orifice, 
drawing a current of air with it in the same way as the 
Bunsen burner. The air then mixes with the vapour, and 
a white light is the result. A small damper then plays an 
important part in the operation, stopping the current of 
air and vapour, and admitting a proper mixture of both 
into the combustion chamber. It is proposed by the in- 
ventor that the apparatus should be connected with a 
convenient water pipe to obtain the necessary pressure, 
but where such an arrangement is not available a small 
hand pump is fitted in connection with the drum, and by 
this means water is forced in. The oil used is the cheapest 
residue, which costs 1d. per gallon, one of which supplies 
the burner for two hours, giving at the same time a light 
equal to 2000 candles, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Railway Servants and their Employers’ Liabilities.— 
Probably one of the most important meetings of railway 
servants ever held in this district was one convened at 


Mexborough on Saturday last, and attended principally 
by the engineers in the em loyment of the anchester, 
Sheffield, and Lincolnshire 


lway Company. The men 
had called a meeting by private circular, and for the time 
being had hidden their purpose. After considerable dis- 
cussion it was resolved that votes of sympathy be accorded 
the sufferers in the Hexthorpe disaster, and that there be 
a vote of sympathy also to the shareholders of the Man- 
chester, Sheffield, and Lincolnshire Railway Company. 
The men concluded by stating that they were watching 
over the interests of ‘‘the man” (the driver) of the train 
which ran into the Midland “ ordinary,” and then agreed 
to give one week’s wages to the Manchester, Sheffield, and 
Lincolnshire Railway mag gy As the latter company 
is paying 2000/. per day in salaries to its employés, the 
workmen’s gift amounts to 12,0007. The chairman of the 
men said, ‘* This shows that a feeling of accord exists 
between the employés of this railway and the share- 
holders such as cannot be found on any other railway 
system in England.” On private inquiry I find that the 
workmen throughout the Manchester, Sheffield, and 
Lincolnshire Railway system are unanimous in endeavour- 
ing to help the shareholders to bear the loss occasioned by 
the Hexthorpe disaster. 


Miners and their Wages.—The miners are again 
agitating for an extension of the eight hours’ movement. 
The colliers of this locality, following in the wake of their 
Welsh confréres, are in this district holding meetings and 
passing resolutions to the effect ‘“‘that eight hours is 
quite sufficient for any miners to be in any mine in every 
twenty-four hours, when working single shift, and seven 
hours when working double shift.” The latter portion of 
the resolution which is being adopted is significant : ‘‘ We 
are of opinion that the produced wealth of the country is 
ample to permit the miners a moderate living for the said 
amount of labour ; therefore we urge upon the miners of 
the whole country to organise and agitate for an Eight 
Hours’ Labour Act.” This is the new propaganda to the 
workmen. 


Trade of the District,—The quarter is just closing, and it 
evidences that for a few weeks back orders have been 
withheld, in order to avoid a heavy settlement. Business 
men in travelling report that Scotch houses are only 
giving out light lines, and there is little prospect of file, 
steel, or iron orders being derivable from the Scotch ship- 
building firms, On the other hand, producers of first-class 
steel for Government use are doing well. The Australian 
trade is flat and stagnant, so is the South African. The 
failure of the Australian trade this season is due to the 
bad realisations on produce. Whilst wool and meat are 
selling fairly the tallow trade is down, and with poor 
realisations on products Australian agents are not inclined 
to buy or speculate. West African merchants are with- 
holding orders for a similar cause, and even West Indian 
houses will not speculate. Engineering houses are only 
quiet, and it would be difficult to speculate as to the turn 
trade will take in the ensuing quarter. 








LAUNCHES AND TRIAL TRIPS. 

Tuk Grangemouth Dockyard Company, on Wednesday, 
September 14, launched a steel screw steamer, named the 
Tabasqueno, a vessel measuring 165 ft. by 26 ft. by 17 ft. 
6 in. to shade deck and built under special survey to the 
requirements of Lloyd’s 100 Alclass, to the order of 
Messrs. M. Berreteaga and Co., of Seville and Tabasco, 
Mexico. She has been designed to carry a large cargo on 
an exceptionally light draught, and_is intended to trade 
on the coast of esieo and the United States. The 











engines, which are of the compound surface-condensing 
type, are being supplied by Messrs. Hutson and Corbett, 
lasgow. 





A new steel screw steamer, named the Rosarian, and 
built to the order of Messrs. James and Alexander Allen, 
Glasgow, was launched from the shipbuilding yard of 
Messrs. D. and W. Henderson and Co., Meadowside, 
Partick, on the 15th inst. This vessel has been con- 
structed to the highest class at Lloyd’s, and has been 
specially designed for the South American section of the 
Allan line service. She is a vessel of 3000 tons register, 
having a deadweight carrying capacity of 4300 tons, and 
measures 330 ft. by 41 ft. 9in. by 28 ft. 3in. Messrs. 
Henderson and Co. are fitting the Rosarian with triple- 
expansion engines which are designed to indicate 1400 
horse-power, the cylinders being 22} in., 36 in., and 61 in. 
in ‘diameter, respectively, with piston stroke of 48 in. 
Steam having a working pressure of 160 lb. per square 
inch will be provided by two cylindrical multitubular 
double-ended steel boilers. 





The new steamer Foyle, which was recently built at 
Londonderry by Mr. Charles J. Biggar, and engined by 
Messrs. Dunsmuir and Jackson, Govan, had her official 
trial trip on the Clyde on Saturday, September 17. 
She is fitted with a set of triple-expansion engines and 
working at a pressure of 150 lb. per square inch. On the 
measured mile she attained a speed of 114 knots per hour, 


On Monday, September 19, Messrs. W. B. Thompson 
and Co. (Limited), Dundee, launched the Portland, an 
iron screw steamer of fully 1000 tons, and measuring 
220 ft. by 33 ft. 6in. by 16 ft. Built to the highest class 
at Lloyd’s to the order of the Clyde Shipping Company, 
for their London and Glasgow trade, she has five water- 
tight bulkheads and three holds, with water ballast com- 
partments under the after hold and in the fore peak. The 
engines, which are being supplied by the builders, are of 
the triple-expansion type, the cylinders being 22s in., 
39 in., and 61 in. in diameter, respectively, with piston 
stroke of 48 in. Steam, of 156 lb. per square inch, is pro- 
pss by two multitubular boilers, fitted with Fox’s patent 

ues. 


Messrs. M‘Knight and Co., Ayr Shipbuilding Yard, 
on Tuesday, 20th inst., as Roe the Norfolk, an iron 
screw steamer of 300 tons register, and measuring 145 ft. 
by 22 ft. 4 in. by 12 ft, Built to the order of Messrs, 
Clarke and Reeve, Great Yarmouth, she is intended to 
trade between that port and Hull, and she is being fitted 
up with accommodation for first and second-class passen- 

ers. Mr. William Kemp, Govan, is supplying the Nor- 
olk with her machinery. 





On Wednesday, September 21, Messrs. Hall, Russell, 
and Co., Aberdeen, launched the Oithona, a steel screw 
steamer which has been built to the order of the Aberdeen 
and London Steam Navigation Company, and has been 
specially designed for the speedy transit of butcher-meat 
and general goods from Aberdeen to London. She will 
also have excellent accommodation for a limited number 
of passengers. A vessel of 750 tons gross register, and 
measuring 215ft. by 28ft. by 15ft. 6in., she has been 
built under special survey to class 100 A 1 at Lloyd’s, and 
is being fitted with triple-expansion engines designed for 
about 1000 indicated horse-power, with which she is 
expected to attain a speed of about 12 knots per hour. 
Steam having a working pressure of 160lb. per square 
inch will be provided by two large steel boilers. 


A new steamer built by Mr. Charles J. Biggar, Foyle 
Shipyard, Londonderry, was launched on the same day. 
Built to the order of en Singleton and Sons, Wirral 
Roller Mills, Birkenhead, she is to be used in the coasting 
trade on the Mersey. Her carrying capacity is about 120 
tons, and she measures 80 ft. by 16 ft. 6in. by 8ft. Messrs. 
Dunsmuir and Jackson, Govan, are supplying the engines. 


On September 22 a steamer of a somewhat unusual von- 
struction was launched at Elsinore, Denmark. This vessel 
is built to the order of the Royal Greenland Commerce 
Company with a special view of being able to with- 
stand a great pressure of ice. She is of wood, oak predomi- 
nating, all the timber being of unusually heavy dimen- 
sions, and is covered with an extra coating of oak and 
teak, with an intermediate layer of felt. Forward the 
vessel has an additional protection of iron strips, placed 
close to one another. She is rigged as a barque, and carries 
an engine of 250 indicated horse-power. ‘The propeller is 
so constructed that it can be hoisted up through a 
well, when the vessel is under sail, and again lowered 
when steam power is required asa motor. The vessel’s 
length between the perpendiculars is about 133 ft., 
its greatest outside breadth 264 ft. The vessel carries a 
22 ft. clink-built boat of oak, a 28 ft. whaling boat, a 15 ft. 
boat, and a steel boat 24 ft. long, which can be separated 
into several pieces. The vessel, which has been christened 
Hoidlijirnen—the White Bear—is built by the Elsinore 
Wood Shipbuilding Company, at a cost of about 225,000 
kroner (or 13,0007.) ; boiler and engines, &c., are supplied 
by the Elsinore Iron Shipbuilding and Engineering om- 
pany, and the rigging will be completed at Copenhagen. 








The new steel steamer Baron Belhaven, built by Messrs, 
Robert Duncan and Co., Port-Glasgow, and engined by 
Messrs. Duncan Stewart and Co., Glasgow, had her trial 
trip on the Clyde on Friday, September 23. Owned by 
Mr. Hugh Hogarth, Ardrossan and Glasgow, and built to 
the highest class at Lloyd's, under special survey, she is a 
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vessel of 2400 tons gross register, with a deadweight 
carrying capacity of 3500 tons. She measures 300 ft. by 
40 ft. by 24 ft., and has a cellular double bottom capable 
of containing about 500 tons of water ballast. The pro- 
pelling machinery consists of a set of triple-expansion 
engines having cylinders of 22in., 35in., and 55in. in 
diameter respectively, with piston stroke of 39 in. 
Steam is supplied to the engines from two steel multi- 
tubular cylindrical boilers having a working pressure of 
160 Ib. per square inch. In the course of the trial the 
engines worked up to fully 2000 horse-power indicated, 
and the mean speed attained over a three hours’ trial was 
10 knots per hour, with a consumption of coal at the rate 
of 14 tons per 24 hours, being a development which was 
considered highly satisfactory by all on board. 

On the following day the new steamer Ariosto, built for 
Messrs. Robert MacAndrew and Co., London, by Messrs. 
Russell and Co., Port-Glasgow, and engined by Messrs. 
James Howden and Co., Glasgow, had her trial trip on 
the Clyde. This vessel is sister ship to the Tasso, re- 
cently built and engined by the same firms for the same 
owners, and whose successful trial was reported in En- 
GINEERING a few weeks ago. Like that vessel, the 
Ariosto is intended for the South American trade, and 
measures 320 ft. by 40 ft. by 27 ft. 6 in., and she is rated 
at 2989 tons gross, and having a full model she has 
capacity for carrying 4000 tons of deadweight on a mode- 
rate draught. The engines are of the triple-expansion 
type on Howden’s patent arrangement, the cylinders 
being 23in., 39 in., and 64 in. in diameter respectively, 
with piston stroke of 42in. Steam at 160 lb. pressure is 
supplied by two single-ended steel boilers, 14 ft. 4 in. in 
diameter by 9 ft. 44 in. in length, each having three fur- 
naces of 3 ft. 34 in mean diameter, and the area of fire- 
grate being in all 90 square feet. The boilers are worked 
on Howden’s patent forced draught system, which, on the 
trial, were kept going at a much reduced air pressure so as 
to save continued blowing off at the safety valves. The 
whole performance of the engines and boilers was of the 
most ‘satisfactory character, and abundantly proved the 
great economy and efficiency of this system of forced 
draught. There were four measured mile trials, which 
gave a mean speed of 13.034 knots per hour; and these 
were followed by a run from the Cloch to Cumbrae Light 
and back, which was accomplished at a mean speed of 
13.312 knots per hour, the engines indicating 1760 horse- 
power at 80 revolutions per minute. 


MISCELLANEA. 
Ow1nG, it is said, to financial difficulties, work has been 
suspended on the Hudson River tunnel. 


A nugget of gold weighing 225 oz. has recently been 
found by some Chinese diggers at Hengraves, Mudgee, 
New South Wales. 


It is expected that the new line of railway from Lorenzo 
Marquez to the Transvaal frontier will be completed by 
the end of next month. 


The Government intends shortly to commence at Sheer- 
ness Dockyard, the construction of a torpedo gun vessel 
of the Rattlesnake type. 


Work has now been commenced on the proposed exten- 
sion of the London, Chatham, and Dover Company’s line 
from Blackheath Hill to Stockwell-street, Greenwich. 


A bed of rock salt, of exceptional purity, has lately been 
discovered at Ellsworth, Kansas, The deposit is 165 ft. 
thick, and is situated at a depth of 705 ft. below the sur- 
face, 


An exchange states that the locomotive belonging to 
the Lehigh Valley Railway, on which Professor Kline is 
making his experiments, attained, during a recent trial, a 
speed of 82) miles per hour, 


The Fifth Avenue Stage Company, of New York, are 
having a number of omnibuses built in England, an action 
which seems to be giving great offence to the native manu- 
facturers. 


The British Government, acting in conjunction with 
the Canadian authorities, have determined to grant a 
subsidy for the establishment of a monthly mail service 
between Vancouver, China, and Japan. 


It is said that the Government will shortly commence 
operations for the removal of Platters Rock, an immense 
reef, standing in the centre of Holyhead New Harbour, 
and which has long been a source of danger to seamen. 


In a communication to Z’Electricien, Captain F. 
Pescetto points out that a copper lightning conductor will 
protect a larger area than an iron one of equal resistance 
will do, since the self-induction of iron is very much 
greater than that of copper. 


It is reported that the Belgians have secured a contract 
for the construction and complete equipment of a line of 
railway, 16 miles in length, which is shortly to be com- 
menced in Persia, and which will be when completed the 
first ever built in that country, 


On Tuesday last when the South-Kastern Parliamentary 
train from London to Dover was approaching the bridge 
over High-street, Lewisham, the baller of the locomotive 
exploded. Fortunately no one was injured, but the driver 
and stoker have certainly had a marvellous escape. 


The large warships of the British Navy are to be fitted 
with communicators, operated by electricity between 
the deck and engine-room, as the mechanical telegraphs 
at present in use are said to be unsatisfactory in working ; 
these will, however, be retained as a standby in case of 
a breakdown occurring in the electric arrangements. 


The gross receipts of the twenty-two principal railways 





in the United Kingdom for the week ending September 18, 
amounted, on 15,4963 miles, to 1,327,859/., and for the 
corresponding period of 1886, on 15,3764 miles, to 
1,328,907/., an increase of 1204 miles, or 0.7 per cent., an 
a decrease of 1048. 


M. de Heredia, the French Minister of Public Works, 
accompanied by M. Lax, Director of Railways, and by 
M. Guillian, Director of Roads, Navigation, and Mines, 
has arrived in London, the object of the visit being a 
study of the Metropolitan Railway system. Their stay 
is expected to be of about ten days’ duration. 


A 20-pounder field gun has recently been designed at 
Woolwich, which will probably be the most powerful 
field piece yet constructed. The gun, which will only 
weigh 12 ewt., is designed to fice a 6 lb. charge of powder, 
giving an estimated velocity at the muzzle of 1650 ft. per 
second. 


A very successful trial of the new dynamite gun has 
recently taken place in America; a small vessel having been 
totally destroyed on the first fire, though more than a 
mile distant from the weapon. The Secretary of the 
United States Navy, referring to this trial, says that this 
gun appears to him to be the most important arm for 
coast defence ever invented. 


Amongst the candidates proposed for the post of State 
engineer and surveyor for New York was a negro 
mechanic, being the nominee of the United Labour party. 
The individual in question, however, with a nicer appre- 
ciation of the qualities required in such a situation than 
his patrons to all appearance possess, has wisely declined 
the somewhat dubious honour which it was thus attempted 
to thrust upon him. 


Messrs. Crosby Lockwood and Son announce the publi- 
cation of a number of new technical books, and new 
editions for the coming winter. Among the former are a 
treatise on flour manufacture from the German of Pro- 
fessor Kick, a dictionary of technical terms, a text-book 
of surveying, and works on marble and granite industries. 
Four voltae by Paul N. Hasluck will also be published, 
and several new editions of the time-worn rudimentary 
series of Weale. 


The railway which it is proposed to construct in Burmah 
through the Mu Valley will be about 360 miles in nae, 
and is expected to cost about 60,000 rupees per mile. The 
Chief Commissioner estimates that it will pay 2 per cent. 
on this capital within two years after completion, and 
4 per cent. in from six to eight years. This estimate is, 
however, considered by other authorities to be under the 
mark, as the district to be traversed by the line is of 
exceptional fertility and wealth. 


In a communication on the weight of bridges to the 
American Society of Civil Engineers, Professor A. J 
Du Boisgives the following formula for finding in plate 
girders the most economical depth, when this is to be 


uniform : 
10/2 6W/, /10/?\2 
d= + pil Ie 
R / R ( R ) 


d=depth in inches. 
l=span in feet. 
R = the average flange stress in pounds per square 


inch. 
W = total external load in pounds, 


An ingenious method of measuring the thrust of sand 
had been devised by M. Siegler, who has given account of 
his experiments in the ‘‘ Annales des Ponts et Chaussées.” 
The arrangement referred to consists of taking the thrust 
to be measured on a double plate of iron, between the two 
components of which a thin flat iron bar is inserted, which 
separates the two and is capable of sliding between them. 
On allowing the thrust of the sand to come on the upper 
member of the doubie plate, the resistance to the motion 
of this bar is increased in a ratio directly proportional to 
normal component of this thrust. The effort required to 
cause sliding is measured by means of a scale pan and 
weights, and the calibration of the apparatus is very easily 
accomplished, 


A new process for the manufacture of aluminium has, 
it is stated, been recently patented in France. The 
operation is divided into two parts, in the first of which 
ten parts by weight of powdered alumina are mixed 
with four of lamp-black, a sufficient quantity of tar 
being added to form a thick paste. This is then placed 
in a suitable receptacle and calcined at a red heat 
till the oil or tar is completely decomposed, leaving a 
brittle solid, which is then broken into small lumps, and 
subjected in a closed vessel to the action of an atmosphere 
of carbon bisulphide, a current of which is kept constantly 
flowing through the vessel. On raising the temperature, 
it is said that this agent decomposes the carboniferous 
mixture with the production of carbonic acid gas and a 
sulphide of aluminium, from which the pure metal is 
afterwards obtained with the aid of hydrogen. 


Judging from Mr. Strachan’s report to the vestry of 
Chelsea, on dust collection at Kensal Town, it would 
seem to be an almost hopeless task to educate the public 
into taking proper sanitary precautions without invoking 
the terrors of thelaw. From the returns given in the above- 
mentioned report, it appears that in this district only one 
householder in eight recognises the necessity of a weekly 
collection of dust, the remainder preferring to keep the 
evil-odoured mass of putrefaction in close proximity to 
their dwellings for periods ranging from two to three 
months. Probably these individuals will bitterly resent 
any interference with what they may consider to be the 
liberty of the subject, but as this principle was never held 
to include a right to poison one’s neighbours, we are glad 
to see that Mr. Strachan recommends that a few of hees 





householders should be prosecuted for refusing to allow 
the removal of their dust. In addition to the above, Mr. 
Strachan advises that the dust-bins should be reduced in 


d | capacity, substituting zinc aig Mg of holding only 


one week’s supply, for the large brick bins now in use, 


A series of trials, in which the performance of 
**Strong” locomotives was compared with that of the 
ordinary type, has recently been carried out on the 
Lehigh Valley Railroad. Three engines in all were 
tested, viz., No. 383, an engine having ‘‘Strong” cy- 
linders and valve gear, No. 444, provided in addition 
with the “Strong” twin furnace boiler, and No. 357, a 
locomotive, with a wagon top boiler and fitted with ordi- 
nary link motion. The tests consisted in making runs of 
five hours’ duration with each engine, the load being five 
cara, and the speed averaging rather less than 35 miles 

r hour. With regard to the results obtained it may be 

roadly stated that on the basis of coal consumption, 
No. 444 proved to be about 12 per cent. more economical 
than No, 383, which again had an advantage of 8.7 per 
cent. over engine No, 357. These results appear to be 
largely due to the use of the “Strong” valve gear, which 
is of the radial type but differs from Marshall’s and similar 
gears, in that each cylinder possesses separate valves for 
steam and exhaust, which, however, are all worked off a 
single eccentric. It is, however, only right to state that 
the above figures have been severely criticised in the 
American technical journals, 


Some interesting experiments, on the adhesion of 
cement mortars to brickwork, have been carried out by 
Professor Warren, of Sydney University, New South 
atom the results of which are summarised in the annexed 

able. 


| 





Descriptions of Materials, 


Mean Adhe- 
sive Strength 
in Pounds 
per Square 
Inch after 
7 Days. 

sive Strength 
in Pounds 
per Square 
Inch after 


Mean Adhe- 
28 Days. 
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Crushed sandstone and cement 
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Bluestone dust and cement 
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Nepean river sand and cement 
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The tensile strength of the cement used, tested neat, was 
607 lb. per square inch after seven days and 740 lb. per 
square inch after twenty-eight days. 








Pia In GerMANY.—The production of pig iron in Ger- 
many and the Grand Duchy of Luxembourg in the first 
seven months of this year was 2,147,556 tons. The corre- 
sponding production in the corresponding period of 1886 
was 1,983,515 tons. 

Paciric Matt SteamsHip CompaANy.—This company is 
about to expend 160,000/. or 200,000/. upon two large new 

ti s. The st $ are required for the company’s 
trade with China. Estimates for the steamers are invited 
in Europe as well as in the United States, 





THE PovuGHKEEPSIE Bripck.—The east shore of the 
cantilever arm for the Poughkeepsie bridge, having been 
put into place, work is now in progress on the west shore 
cantilever arm, some of the steel sections of the latter 
having already been raised. The grillage for pier three 
has been towed into position ; it is 46 ft. by 100 ft. and 
14 ft. thick. About it is a cofferdam, within which 
masonry work has been commenced. Dredging and con- 
creting is going on at the other caissons, which will soon 
be ready for the grillages and mason work. 


PERUVIAN Rariways.—At the close of last year, 785 
mniles of railroad were reported to be in operation in Peru. 
In 1878 the returns gave 1560 miles. The difference is due 
to the war with Chili (1879-83) which caused great de- 
struction of property, and ended with the loss of certain 
lines through a cession of the territory containing them 
to Chili. Two lines comprising 23 miles are private; the 
rest of the Peruvian railways belong to the State. The 
State, however, manages only one short line, the Lima 
and Ancon ; the remainder are let out, on various condi- 
tions, to private persons. 


Rattway Extension 1n New SovurnH Wares. —A 
deputation of residents of Mudgee and Wellington 
waited recently upon the New South Wales Minister 
for Works and urged that a trial survey of a railway 
through the Colo Valley, which had been completed 
to Rylstone, should be extended to Wellington. It 
was represented that the gradient of the proposed line 
was 1 in 100, as against the gradient of the mountain 
line, which in some places was 1 in 30, and that the 
difference would enable an engine which could not haul 
over the mountains more than about 70 tons to draw 
300 tons. The valley line, it was further urged, would 
not only lessen the cost of hauling, but would also 
enable a saving to be effected in regard to wear and 
tear of rolling stock. Mr. Sutherland intimated that 
he would, so far as he was able to do so, comply with 
the wishes of the deputation. 
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THE BLAIR CROSSING BRIDGE. 
(Continued from page 304.) 

Substructure (see Figs. 6 to 12 on the two-page en- 
graving of our issue September 2).—The four piers are 
founded on pneumatic caissons 54 ft. long, 24 ft. wide, 
and 17 ft. high over all, which were sunk to the rock by 
the plenum-pneumatic process. The foundations were 
put in by the company’s men under the direction of the 
engineers, The caissons for Piers I. and II. were built 
on the dry sand-bar on the east side of the river. The 
caisson for Pier III. was built in position on pile false 
work, and lowered by long screws to the bottom of the 
river. The caisson for Pier IV. was built in position 
in a pit excavated to the surface of the water. 

_The pneumatic machinery was set up on the east 
side of the river, immediately east of Pier II. It 
consisted of two No. 4 Clayton duplex compressors, 
and two No. 10 Cameron pumps to work the Eads 
sand pump excavators, with the necessary pipe fittings, 
&c., the power being supplied by three 60 horse-power 
portable boilers. A temporary pile bridge was built 
across the narrow winter chained. (ts Fig. 1, page 250 
ante), which was made a double-track bridge from the 
east sand-bar to Pier III. The north track of this 
bridge was used as a transfer track for the general 
business of the Sioux City and Pacific Railroad ; the 
south track, to take material to Pier III. The 
Cameron pumps were Fo on this pile bridge far 
enough west to have deep water to pump from ; the 
position of the machine 


j ry was not changed till the 
completion of Pier IIT, 




















The framing of the caisson for Pier IV. was begun 
January 23, 1883, and the erection of the caisson in 
the pit excavated for the purpose was begun February 8. 
This caisson was same a including the concrete 
filling above the working chamber, March 14; the air 
pressure was put on March 17; the crib-work and 
concrete filling were finished April 2; masonry was 
begun April 5 ; the caisson reached the rock April 14 ; 
the concrete filling of the working chamber was begun 
April 17, and finished April 19. The masonry of this 
pier was completed May 9. 

The concrete used was manufactured in a mixer, 
illustrated by Figs. 18, 19 (see page 250 ante) consisting 
of a 9-in. spiral conveyer shaft running in a wrought- 
iron trou st Sand and cement were mixed by this 
mixer, and stone was thrown in after depositing the 
concrete mortar in position, the stones being thrown 
in separately by hand. The proportions used were 
generally as follows: three of sand to one of cement 
in the caisson above the working chamber; four of 
sand to one of cement in the working chamber and in 
the crib-work ; rough stone of irregular size was 
worked into this concrete mortar, excepting in the 
filling of the working chamber, which was entirely of 
concrete. Moreover, the working chamber was first 
made tight around the edges, and for about a foot over 
the whole bottom, with a mixture of two of sand to 
one of cement. 

The stone used for masonry was quarried at Man- 


of Piers I. and II. were made of blue granite quarried 
near St. Cloud, Minn. The faced stones are laid in 
Portland cement mortar, and the backing in Mil- 
waukee cement, excepting that in very cold weather 
Portland cement was used throughout. 

The total cost of the substructure was 220,328 dols. 
or about 44,000/. 

The shore ends of the approach spans were originally 
carried on Cushing cylinders filled with concrete rest- 
ing on piles. The pier at the west end settled badly 
during the grading of the approach ; the weight of the 
approach span was therefore transferred toa crib rest- 
ing on the embankment, this crib being built up as 
the settlement continued. 1n June, 1885, a block of 
concrete 12 ft. by 24 ft. by 6 ft. was built on the em- 
bankment 66 ft. back of the Cushing pier, and this 


Masonry and Concrete in Piers and Foundations. 














! 
— | Masonry. | Concrete.| Total. Cost. 
| dols, 
East Cushing pier ..| L7 67.2 68.9 
Pieri, ... ne --| 1081.7 1198.7 2280.4 25,519.77 
oe EY. .| 1562.4 589.4 2151.8 | 36,613.81 
eth Tage | 1578.9 592.3 | 2171.2 | 37,882 91 
Are 5s --| 1108.4 1205.6 2314.0 25,947.13 
West Cushing pier 
(abandoned) .. vial 1.7 48.4 50.1 
Concrete block | 2.4 66.7 69.1 
Total 5337.2 3768.3 9105.5 | 














kato, Minn. ; it is an excellent limestone of yellow 
colour, which has shown evidences of durability in 
various structures around Mankato. The cut-waters| 


block of concrete now supports the west end of the 
approach span which has replaced the shorter span 
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originally built, while the portion of the Cushing pier 
above ground has been entirely removed. The east 
Cushing pier remains in its original position, having 
been pressed forward only a few inches by the building 
of the embankment. 

The number of cubic yards of masonry and concrete 
in the entire work is fang on the preceding page. 

Superstructure (see Figs. 2and 3 on two-page engrav- 
ing, September 2; Figs. 21 to 28 on two-page en- 
graving, September 26; and Figs. 29 to 38 on two- 
page engraving of our present issue, and on page 367). 
—The superstructure consists of three through spans 
and two short deck spans in the approaches. The 
through spans are 330 ft. long between centres of 
end pins, and the deck spans were 110 ft. long, but 
the west approach span was subsequently replaced 
by a 176 ft. span. The entire superstructure was 
manufactured from designs prepared by the engineer 
of the bridge, complete shop drawings being fur- 
nished to the contractor. On November 6, 1882, a 
circular was addressed to prominent bridge manu- 
facturers inviting them to make proposals for the 
construction of the superstructure. In response to 
this invitation, five proposals were received. These 
proposals were opened in New York on the second day 
of Reale, 1882, and the work was awarded to the 
Keystone Bridge Company, which was the lowest 
bidder. The trusses z the 330 ft. through spans are 
divided into fifteen panels of 22 ft. each ; they are of 
the double system Whipple type, with inclined end 
posts, are 44 ft. deep, and spaced 20 ft. between 
centres. The top chords, end posts, bolsters, rollers. 
bearing plates, pins, and the eye-bars in the nine cen- 
tral panels of the bottom chords are of steel ; all other 
parts are of wrought iron excepting the heavy wall 
plates resting on the masonry, the washers, and the 
ornamental work, which are of cast iron. 

The trusses were not proportioned to carry any par- 
ticular class of locomotives or cars now in use, but for 
yeneral conditions which are believed to include the 
neaviest class of rolling stock which is ever likely to be 
used, and to make a provision for the increased effect 
of a moving load on the central members of the web. 
The dead load. in the long spans was taken at 30,000 lb. 
per panel. The actual weight of each span, including 
450 lb. per foot of timber floor, and rails, was 
929,035 lb., equivalent to 30,968 Ib. per panel if 
averaged over the whole bridge. Inasmuch as a 
portion of this weight is carried directly by the 
masonry, and as the reduction in weight from the 
use of steel occurs principally in the central panels, 
the assumed weight per panel is more nearly cor- 
rect than the average weight. The moving load 
seg for in the trusses was 3000 lb. to the 
oot, except that in proportioning the web, the excess 
of maximum strain in any member over and above the 
strain in that member under a uniform load of equal 
intensity was taken on a basis of 5000 lb. per foot 
instead of 3000 1b. The floor system is proportioned 
for a load of 5000 lb. per foot throughout. The top 
lateral system is designed to resist a wind strain of 
300 lb, per lineal foot and the bottom lateral system 
500 tb. per lineal foot, the whole being taken as a 
moving load. 

The weights of iron and steel in the 330 ft, spans are 
as follows : 


Average per 
| Span. 


Ib. 
204,849 


Three Spans. 





Ib. lb. | 
Steel .. a + bg ek 884,548 | 
Wrought iron in trusses ..| 1,012,343 
” » oor ..| 484,805 
Total wrought iron —| 1,447,148 
Cast iron a - . 67,322 


482,383 
19,107 


796,339 





Total | 2,389,018 | 
1 


“The weights of iron and steel in the deck spans are 
as follows ; 








| 110 ft. Span. | 176 tt. Span. 


| 
Ib, 
6,758 
288,550 
4,325 


| 
| 124,487 | 249,628 





Steel ‘s os 
Wroughtiron .. 
Cast iron.. 





Total .. 


vii 9 | | 


The steel blooms were manu: actured by the Cambrian 
Iron Company, at Pittsburg, Penn., and the steel was 
rolled by Carnegie Brothers and Co., Limited, at the 
Union Iron Mills in Pittsburg. A full record of the 
tests of sample bars waskept, and fourteen full-sized bars 
were broken at Watertown. The behaviour of these 
full-sized bars was excellent; the only bars which failed 
to meet the requirements of the specifications being bars 
which would have been condemned without the test. 
The only point in which the specifications were changed 
was, that the required reduction in the samples of 
tension steel was changed from 45 per cent. to 42 per 
cent, 

The superstructure was erected on staging, con- 





sisting of bents reaching to the level of the lower 
chord, with a large traveller and without the use 
of upper false work. The false work under the 
easterly long span restedon the ground, that under 
the other two long spans on piles. The west approach 
deck span was raised in June, 1883. The erection of 
the false work for the easterly through span was begun 
August 5th, the raising of iron began August 16th, the 
trusses were connected through by August 22nd, and 
the floor was all put in by the 24th. Pile-driving for the 
false work for the central span was begun on August 
13th, the raising of iron was begun September 5th, 
and the trusses were coupled up on September 9th. 
The false work for the westerly through span was 
begun September 17th, the erection of iron began 
on October 16th, and the trusses were-coupled up 
on the 19th, the floor being put in by the 22nd. The 
raising of the last span was delayed about a week by 
the accidental destruction of the traveller. The east 
approach span was raised in September. The floor 
system consists of 9 by 9 oak ties, generally 12 ft. 
long, spaced about 15 in. between centres. These 
ties rest on iron stringers 9 ft. between centres. The 
track is laid with a 60 lb. steel rail, Inside the rails 
are placed two lines of 5 in. by 4in. by 4 in. angle-irons, 
bolted to every tie with 1 in. bolts; these angle-irons 
acting as guard rails in case of derailment, and also 
holding the ties together. A timber ribbon 10 in, b 

10 in., faced 12 ft. over all, is bolted to every fourt 

tie, and a narrow footway and wire 48 handrail 
complete the floor. The bridge was formally tested in 
the presence of a committee of engineers, and opened for 
traffic October 27, 1883. A new west approach span 
was erected in August, 1885, and the old span was 
taken down and used at the crossing of White River. 

Approaches (see Fig. 1, page 250 ante). —The 
east approach is 10,175 ft. long from the connec- 
tion with the main track of the Sioux City and 
Pacific Railroad to the east end of the ironwork. 
The west approach is 6208 ft. long from the wes- 
tern end of the ironwork to its connection with the 
Sioux City and Pacific Railroad. The total length of 
main line belonging to the Missouri Valley and Blair 
Railway and Bridge Company, including the bridge 
itself, is 17,717 ft. 

The 3000 ft. of the eastern approach adjoining the 
bridge were built in the form of a timber trestle ; this 
trestle was divided into three sections of 1000 ft. each, 
called respectively Trestles I., II., and ITI. All the 
trestles were built in 16 ft. spans. Trestle No. I. was 
built of pine timber, resting on oak piles, with a floor 
of 12 ft. oak ties. Trestle No. II. was built of pine 
timber on pine piles with 8 ft. ties ; its construction bein, 

enerally somewhat cheaper than that of Trestle No. I. 

restle No. III. was built of cottonwood timber on 
cottonwood piles, but with pine stringers and ties. 
The part of the approach east of Trestle No. ITI. is an 
earth embankment, the material for which was 
borrowed from the sides, the higher portion adjoining 
Trestle No. III., however, being left below grade till 
after the opening of the bridge, the track being carried 
in part on a temporary blocking. After the opening 
of the bridge, the embankment was filled out with 
earth hauled by trains from the west side. In the fall 
of 1883, the lower part of Trestle No. III. was filled 
by scraping in sand from the sides. During the winter 
of 1883-4 the steam shovel was kept at work in the 
big cut east of Blair, and the filling of the trestle 
was begun. The portion of Trestles II. and III. 
which is across the slough channel (shown on Plate 3) 
was partially filled during this winter. The break- 
ing up of the ice in March, 1884, carried away 
the whole of Trestle No, I. and 600ft. of Trestle 
No. II., being all of the trestle work which had not 
then been rendered secure by filling. The filling, 
however, of the slough channel had the effect 
of permanently closing that channel, and when 
the flood receded, the sand-bar was left in good 
condition for work. The 1600ft. of trestle which 
had been destroyed were replaced at once with 
a trestle similar to Trestle No. i. except that it was 
built in 20 ft. spans. During 1884, the whole of Trestle 
No. III. and all that was left standing of Trestle No. II. 
were filled to = by trains; the base of the new 
trestle was filled by scraping material from the sides, 
and with material hauled by trains. The whole timber 
trestle was filled to _— in 1885, though some widen- 
ing remains to complete the bank. 

The west approach consists of a graded railroad 
from a connection with the Sioux City and Pacific 
track eastward to Fish Creek; then of a trestle 
1184 ft. long, with a short span of Howe truss at the 
east end, from the west side of Fish Creek to the east 
side of the old Sioux City and Pacific track ; and of a 
solid embankment from this trestle to the western end 
of the ironwork. The approach west of Fish Creek 
was graded by contract in the fall of 1882. The em- 
bankment between the trestle and the bridge was built 
of earth excavated by the steam shovel and un- 
loaded from a light cottonwood trestle built for the 
purpose. On July 19, 1883, this embankment had 
been carried about to grade to a point as far as Sta- 
tion 4, During that night a sudden settlement of 6 ft. 





took place, the ground at the sides being forced up 
about 6 ft. An examination by borings revealed the 
fact that a layer of soft mud existed below the surface, 
which evidently marked the course of an old river 
channel ; the filling was continued, and the embank- 
ment finally brought to grade, though not until the 
ground at each side had risen about 14 ft., and the 
settlement as far as it could be ascertained was over 
40 ft. The old channel crossed the line of the approach 
diagonally, and entered the river about 300 ft. above 
the bridge line. If the original location selected for the 
bridge had been adhered to, this trouble would have 
been much less serious. The eastern end of the 
approach was levelled off to the full width of 
the final embankment, and on this a temporary 
timber trestle 220 ft. long was erected, so as to 
complete the approach in season for the opening 
of the bridge. During the interruption of 1884 this 
embankment was raised, and in November of the 
same year it was brought up to grade. Only a 
slight settlement occurred until after the embank- 
ment was brought to grade, when a most rapid set- 
tlement, which amounted to nearly 10 ft., took place 
at the end of the ironwork, the cylinders which carried 
the approach span being carried down with the bank, 
but it caused no interruption of train service. A slight 
movement in the top of Pier IV., though not more 
than could explained by a very moderate compression 
in the timber and cribwork of the foundations, showed 
thatthe bank was asserting a pressure against this 
pier. As the short approach span could be used else- 
where, it was thought best to replace this by a longer 
span, and slope off the end of the embankment, which 
was accordingly done in the summer of 1885. 

The pregiins J Table gives a summary of the total 
cost of the work : 





Cost Exclu- 
sive of 
Freight 
ges. | 


—_ potas. 
n reight 
Saaegen 


Freight 
Charges. 





dols. dols. 
86,440.80 226,824.19 
6,188.80 | 206,525.48 


42,629.60 | 433,349.67 


9,044.35 | 190,700.32 
187,462.08 | 401,700.81 
1,073.99 46,989.55 
639.18 18,186.19 

ee 9,112.76 
27,051.54 


1,127,090.84 


Substructure 
Superstructure 


-+| 190,383.39 
-| 200,336.68 


390,720.07 


dols. | 





Total—Bridge proper .. 


--| 181,655.97 
-| 214,238.73 
45,915.56 


Approaches .. - 
Protection works .. 
Tracks a 53 
Buildings and tools 
Real estate .. en 
Engineering... 


Total 





.| 886,241 64 | 240,849.20 














Or about 225,400/. 

In a future issue we shall refer to the specifications 
upon which the work was constructed, and the tests of 
materials that were made, 

(Zo be continued.) 





ELECTRIC LIGHTING. 
On Electric Lighting in Works and Factories.* 


By Prorrssor J. A. Firmine, M.A., D.Sc., Professor 
- ~ ga Technology in the University College, 
ondon, 


Next to the primal necessities of food, fire, and shelter, 
the requirement which probably stands uppermost in the 
list of man’s multifarious wants is that of artificial light. 
From the crude oil lamp with which an Eskimo or Green- 
lander banishes the darkness of an Arctic night to the 
modern arc and incandescence electric lamp is a long 
step, which represents the effort of human invention to 
find an adequate source of artificial illumination. We 
date from something like forty years ago the first rough 
notion that carbon, rendered incandescent by the passage 
through it of an electric current, could me a means of 
artificial illumination. We date, however, from a far 
more recent year the recognition of the true principles on 
which to work out this conception into an accomplished 
fact. Seven years > hardly any one had ever seen 
the means by which this could be performed ; to-day, in 
England, America, and rats the incandescence lamp 
is an article of which the production is already estimated 
in hundreds of thousands, and soon to be reckoned by 
millions per annum, 

The object of this present paper is to invite attention 
to the subject of electric lighting in works and factories, 
and to present seme facts based on experience in that 
department of electrical work. We may with advantage 
at the outset consider the question of cost and durability, 
as well as the efficiency of the apparatus required. The 
double transformation of mechanical energy into electric 
current energy, and electric current energy into luminous 
or eye-affecting radiant energy, requires an appliance 
which consists of two transforming devices, viz., the 
dynamo machine and the lamp, 

The progress made of late years in a thorough mastery 
of the theory of the dynumo machine has had the result 
of tending to make nearly all the varieties or species of 
continuous current dynamos approximate more or less to 
one prevailing or dominant form. This consists in a 
closed-circuit electro-magnet called the armature, revolv- 
ing in the inter-polar space of a massive fixed electro- 
magnet called the field magnet. 


* Paper read before the Iron and Steel Institute at 
Manchester. 
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ded from an engineering point of view, one of the 
tirst questions is, given a certain rate of expenditure of 
energy or power applied to revolve the armature, what 
fraction of this is available as electric current energy in 
the external circuit? This fraction, called the commercial 
efficiency of the machine, ranges up to 92 or 94 per cent. 
in the best modern machines, There is no uncertainty 
about this figure. Although most forms of transmission 
dynamometer are liable to decided, if not considerable 
error, yet there are several methods by which, given two 
identical dynamo machines, the measurement of the com- 
mercial efficiency can be made with great exactitude. I 
allude, of course, to Dr. Hopkinson’s method of testin 
two coupled machines, and the modifications suggeste 
by Cardew, Lord Rayleigh, and Ravenshaw.* It need 
hardly be stated that this upper limit of efficiency will 
only be reached when the dynamo is fully loaded. In an 
ordinary way of working, a very little additional expense 
enables the efficiency of a dynamo machine to be measured 
at every instant. 

The dynamo shaft might be fitted with one of Emerson’s 
power scales. The outgoing current and the terminal 
electromotive force are then easily determined at any 
instant, and the product of the outgoing ampéres and 
terminal volts gives at once in watts the energy per 
second delivered from the machine. In nothing is the 
progress of five years more remarkable than in the great 
reduction of weight, bulk, and cost of dynamo machines, 
considered with respect to their transforming _.- 
Compare, for instance, the details of the largest Edison 
machines, which in 1882 represented the highest point 
reached in dynamo manufacture. These dynamos were 
intended normally for an output equal to 1200 incan- 
descence lamps. The total weight of the dynamo alone 
was 44,820 lb.; that of the armature 9800 1b. The cubic 
feet occupied was about 320 cubic feet. With a terminal 
electromotive force of 108 volts, and an output of 790 
amperes, the total horse-power applied to rotate the 
armature was 154.8 horse-power, and hence the com- 
mercial efficiency was about 67 per cent. Sones this 
we may set the performance of a 15-in. Edison- Hopkinson 
machine, as made by Messrs. Mather and Platt in 1887— 
a machine intended for an about equal output. In this 
last case the total weight of machine is 11,760 lb. ; that 
of the armature alone 1568 lb, The cubic space occupied 
is about 180 cubic feet. The terminal electromotive 
force 105 volts; current 720 amperes ; the external electric 
activity, 75,600 watts; and the power required on the 
pulley about 112 horse-power. ence the commercial 
efficiency is over 90 per cent. We tabulate these results 
as follows : 





* Ravenshaw’s method may thus be described. Let 
there be three dynamos, A, B, and C, of which one, A, 
is a modern machine, of which the efficiency is required, 
and B and C are obsolete machines of approximately 
equal efficiency. Then three tests must be made, In 
each case a pair of the three dynamos is selected, and 
then shafts or pulleys coupled together, so that one drives 
the other; as in Dr. Hopkinson’s arrangement. The 
third dynamo is inserted in the circuit of the other two, 
and supplies the extra power. For instance, let A and B 
be coupled mechanieca!ly, so that if current is supplied to 
B it revolves as an electro-motor, and drives A as a 
dynamo. Let the current given by A be passed into B, 
and let the extra electric power required be supplied by 
passing the current from C, driven separately into the 
circuit of Aand B, Let the current flowing out of A be 
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measured, and let the potential difference at the brushes 
of A and B be respectively observed. The ratio of the 
electrically measured power flowing into B to that flow- 
ing out of A may be called the resultant efficiency of the 
ange pair. This resultant efficiency is the product 
of the commercial efficiencies of A and B. Hence, if we 
call these efficiencies ¢;¢,, we have the equation ¢, ¢= 
E,, where EF, is the measured resultant efficiency of A and 
B machines. 

By a symmetrical rearrangement, let E, be the re- 
sant efficiency of Band C, and E, that of Cand A, 

en 
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and similarly for the others. Hence, from the three 


resultant efficiencies, the commercial efficiency of each 
dynamo may be found without any measurement other 
than electrical ones, 














1200-Light Dynamo. 
— ae. 1887. 
Weight | 44,820 Ib, 11,760 Ib. 
Bulk i és we | 820 cub. ft. 180 cub. ft. 
Absorbed horse-power 154.8 h.-p. } 112h.-p 
Commercial efficiency “a 67 p. cent, | 90 p. cent. 
Price per 1000 watts output .. 241, él, 





The advance of five years has, therefore, reduced the 
weight to aoout one quarter, the bulk to about one-half, 
and increased the efficiency by about 25 per cent. ina 
continuous current dynamo of this type intended for 
about 1200 lamps. ith respect to cost and durability 
the improvement is also quite as striking. The list price 


of the 1882 machine was 2400/., or 2. per lamp. The list 
rice of the 1887 machine is 450/., or about 7s. per lamp. 
ence the price per lamp has been reduced to about one- 


sixth of its original figure. Equally satisfactory has been 
the progress in rendering the dynamo a more durable 
machine. The earlier specimens of 1881-82, resembled 
more philosophical instruments, built on a very large 
scale, than machines intended for the continuous rough 
usage of the workshop; but the catastrophes which re- 
sulted from poor insulation and bad mechanical work 
received in time consideration at the hands of dynamo- 
builders, with the result that the machine itself ame 
a good engineering job, mechanically as well as electri- 
cally sound in all its parts. 

e are able, therefore, to speak of the dynamo of 1887, 
as constructed by the first rank manufacturers, as a 
thoroughly satisfactory machine for the transformation 
of mechanical power into electric energy, capable of per- 
forming that transformation with a total loss of not more 
than 5 to 10 per cent. of the applied power, provided 
always that the machine is working approximately at its 
normal capacity and speed. 

In the comparison of dynamos of very different capa- 
cities, and working or intended to work at different 
speeds, it is useful to obtain from the characteristic 
values of the machine a number which represents the 
energy in foot-pounds which the machine transforms at 
each revolution of the armature. If the outgoing or 
external current of the machine is measured in ampéres 
and the ‘electromotive force between the terminals in 

olts, then the product of these numbers, multiplied by 
33,000 and divided by 746, gives the a per 
minute represented by the electric output ; the quotient 
of the last by the speed or revolution per minute gives 
the output in foot-pounds per revolution, For a series of 
Edison-Hopkinson machines, of which the commercial 
efficiencies lie between 90 and 94 per cent., the values of 
the energy transformation in foot-pounds per revolution 
are as follows: 


Edison-Hopkinson Dynamos, 

















| 
Maker’s Denomination. aon pee List Price Ap- 
105 Volt Machines. tion of Armature, | P¥oximate (1887). 
| £ 
7 in, short.. 292.7 115 
ee 486.7 145 
RR So) tas 761.1 170 
8,, long.. 1300.9 260 
Shes, ck 1982.4 8¢O 
15,, ool 4181.6 450 
L 
It 


will snetingly be seen that, assuming for these 
machines a tolerably uniform efficiency, the cost of the 
machine per foot-pound of energy transformed per revo- 
lution gaye diminishes with the increase in size. This 
is merely a more precise way of stating the familiar fact 
that large machines are relatively more economical than 
small ones. It is greatly to be deplored that in far too 
many instances the chief consideration to purchasers of 
dynamo machines has been that of first cost. The pur- 
chase of a dynamo, like that of a horse, requires attention 
to a variety of points and possible vices. The only real 
safeguard against trouble and expense is to insist on being 
furnished by the manufacturer with the proper details of 
specific trials of the machine. Any dynamo intended 


for large regular lighting work ought to be submitted to | mm, 


trial runs sufficient] 


rolon: 
faults. In such trials the ] 


to develop any latent 
on the machine should be 


sufficient to make the current a at least 25 per cent. | Sh 


more than the normal maximum load, and should not be 
of less than six hours’ duration. The temperature of the 
armature at beginning and end of the run, as well as the 
condition of final insulation, should be noted. The com- 
mercial efficiency should be actually determined, and not 
merely taken for granted from previous machines, With 
precautions such as.these, and a proper subdivision of the 
work to be done between two or more dynamos, the risk 
of breakdown can be greatly mitigated or rendered insig- 
nificant. Turning for one moment from the dynamo to 
the incandescence lamp, let me touch upon one or two 

ints having reference to the successful working of glow- 
at Up to the present, no one has discovered a 
successful substitute for carbon as an incandescing con- 
ductor. Whenan electric current is passed through a fila- 
ment of carbon, such as is ordinarily used, the energy dis- 
sipated in that conductor leaks out of it, partly in the 
form of light or radiation affecting the eye, and partly in 
the form of dark heat or radiation not affecting the eye. 
As the temperature is raised the proportion of light to 
heat increases. A limit is, however, imposed on that 
temperature by the fact that, beyond a certain point, the 
carbon begins to volatilise very fast, and the globe 
blackens, Hence, as a matter of fact. it has been found 
that, when the quality of radiation arrives at that point 
at which the expenditure of one horse-power in the fila- 








ment yields 200 to 250 candles’ light, farther increase of 
temperature rapidly destroys the filament, Given incan- 
descence lamps at a certain price, the problem of using 
those lamps to the best advan is one which can 
solved only when the cost of electrical power is accurately 
known. It is evidently a question of contending effects. 
If the lamps are run up to a high degree of incandescence, 
they yield a — return in luminous energy per horse- 
power expended in the carbon, but the filament perishes 
quickly. On the other hand, when the lamps are used at 
a low efficiency, the total cost of power to produce a given 
light is increased. Without discussing in full detail the 
nomad suffice it to say that where power is cheap, it is 

tter to rather underrun the lamps and obtain long life 
at the expense of a diminished efficiency. The great 
matter which requires to be pressed home on those using 
incandescence lamps is that, in using lamps marked for a 
certain electromotive force and candle-power, the utmost 
effort must be made to keep the working electromotive 
constant to that value, within a volt on either side. The 
nie impression seems to be that if a little more 
ight is wanted at a pinch the easiest way to get it is to 
speed up the machine and bring up the lamps. This, 
however, is fatal to successful and economical work. If 
the lamps are not actually eee they are blackened. 
The resistance of the lamps may be raised permanently, 
and then the lamp no longer yields at the normal pres- 
sure its proper light. 1 have frequently taken lamps 
from installations which have been abused in this fashion, 
and found the normal light at the proper pressure reduced 
to half its original value. The only safeguard against 
irregular pressure is the use of corrected instruments for 
measurements constantly appealed to by the engineer ; 
and it is perfectly in vain for users of incandescence 
lamps to hope for economical working unless the greatest 
care is taken both to procure correct electromotive force 
indicators and to use them well. An immense number of 
incorrect instruments are in use, all contributing to 
render more difficult the task of doing justice to the lamp. 
I desire to draw the attention of all in charge of installa- 
tions to the beautiful series of standard instruments re- 
cently completed by Sir W. Thomson. In these instru- 
ments electric current is measured by comparing the 
attraction of two coils, traversed by the same current, 
with the attraction between the earth and the standard 
mass. 

With these preliminary remarks on the illuminating 
apparatus, we approach the proper subject of this paper, 
viz., the ——— of electric illumination in works and 
factories. 1t is very difficult to ascertain the exact extent 
to which incandescent lighting has extended in supplying 
this branch of work. me statistics from the United 
States and France up to the end of 1885 are, however, to 
hand, and are here appended. 


Statistics of Incandescent Lighting by Private Plants in the 
United States, Edison System, up to October, 1885, 


Lamps in 
Educational institutions, public Plante. Use. 
asylums, hospitals .. ed ‘a 26 7,173 
Hotels, houses, clubs .. 23 11,085 
Theatres .. os ee 20 14,083 
Banks, stores, offices .. 73 23,757 
Newspaper offices 30 6,521 
Sugar refineries .. a as es ll 4,364 
Cotton, woollen, and textile fabric 
mills P ee ae ee o< 81 25,898 
Flour mills 26 1,934 
Paper mills es - ‘oa os 30 3,318 
Oil refineries, distilleries, dye-houses, 
chemical works om ée es 29 3,392 
Water works, rubber factories, mis- 
cellaneous factories .. oe re 39 5,088 
Iron works, machine shops. . Rs 40 7,828 
Furniture and pianoforte manufac- 
turers .. a “a ‘ a 15 2,360 
443 117,201 


Statistics of Arc and Incandescent Lighting in France 
up to May, 1886. 

















| 
— Number of Incandescent 
Installations. Arc Lampe. Lamps. 
Public roads .. e: 10 108 140 
Public buildings eal 5 a 1,487 
eatres . esl 14 324 8,244 
Ships 25 62 5,947 
Houses .. at asl 28 98 1,594 
ops .. es onl 49 762 K 
Workshops, factories. .! 895 4163 33,537 
Museums oh ee] 8 2 800 
Timber yards .. re 8 61 10 
Central stations ne 7 ab 4,630 
Photographers. . «e 300 
Totals .. 1044 | 6880 


| 56,321 





These figures, though very incomplete, show at least 
that by far the largest share of the demand is for electric 
lighting for mills and factories. 

In discussing some points connected with this branch 
of electrical work, it has seemed to me that a mere tabu- 
lation of lamps and machines installed in workshops and 
milis would not be to any extent instructive, and that the 
most suitable course to adopt would be to examine a little 
in detail the arrangement of plant which experience has 
shown to be most advantageous, and then to furnish 
statistics of some typical instances of particularly success- 





* For a discussion of this problem see Philosophical 
Magazine, May, 1885, ‘‘ On the Characteristic Curves and 
Surfaces of Incandescence Lamps,” J. A. Fleming. Also 
The Electrician, vol. xiv., 1885, March 7, page 348, “ On 
the most Economical Potential Difference to Employ with 
Incandescence Lamps,” Professors Ayton and Perry, 
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ful lighting. _We consider, therefore, in order the various 
elements of the work. 

The Motive Power.—One of the questions which most 
frequently occurs in reference to mill and factory lighting 
is whether the factory engines can be used to run the 
dynamo. Asa broad general rule, there can be no ques- 
tion that the best results are obtained by using a separate 
dynamo engine, controlled by a good governor, set apart 
for that purpose. With an ordinary shunt dynamo, 
the speed ought not to vary more than 2 or 8 per cent. of 
its normal value on either side of that value. Hence, if 
a dynamo has a normal speed of 1000, it should certainly 
not vary over a greater range than from 970 to 980 to 
1020 to 1030. In many cases there may be shafting from 
which the necessary power can be taken, and of which the 
speed is variable only within these limits. There are 
several devices by which it has been found possible to 
enable a dynamo to maintain a constant electromotive 
force, even if the speed of rotation varies over consider- 
able limits. One of these is that (see illustration annexed) 
due to Messrs. Trotter and Ravenshaw, and applicable 
to shunt or series machines, 

In the circuit of the field magnet is placed a variable 
resistance. This resistance is thrown in or out by means 
of a motor device actuated by an an electromotive force 





indicator. A plunger of soft iron is suspended from a | 
spring, and hangs within a solenoid of wire, which solenoid | 
is in connection with the terminals of the dynamo. Any 
increase or diminution of the electromotive force causes 


this iron to move in or out of the core, and its movement 
is made to connect or disconnect the gearing which 
throws in the field magnet resistance with a shaft driven 
by the engine itself. he principle of the apparatus is 
therefore that small variations of electromotive force are 
made to vary inversely the strength of the magnetic field 
through the intervention of a relay mechanism in which 
the power required to effect the movement is tapped from 
the engine. 

With the aid of such a governor it is possible to drive a 
dynamo from a mill-shaft providing the requisite power, 
but of which the speed of rotation is not sufficiently uni- 
form to secure alone efficient regulation of electromotive 
force. Another device, patented by Mr. Crompton, is a 
modification of that method of field magnet winding com- 
monly known as compound winding. The field magnets 
are wound over with two wires, one of which has a high 
resistance and is arranged as a shunt, and the other of 
which has a low resistance and is arranged in series. In- 
stead, however, of the magnetising powers of these coils 
being united in the same direction as an ordinary com- 
pound winding, they are opposed to one another. Thatis 
to say, the current in the shunt wire tends to magnetise 
the iron of the field magnets in an opposite direction to 
that of the series wire. It results from this that any 
slight increase of speed diminishes the strength of the 
magnetic field, and vice versd. Accordingly, within certain 
limits, the electromotive force of the dynamo is inde- 
pendent of the speed of rotation. 

The Dynamo.—The very high degree of excellence to 
which the shunt or shunt and series continuous current 
machine has now been brought makes it the machine 
above all others for illuminating work. At various times 
it has been discussed whether alternate current machines 
did not supply a current which treated the glow-lamp 
better, in other words, which made the lamp last longer. 
When the regulation is satisfactory, and it is only under 
these circumstances that comparisons can be made, I do 
not think there is any evidence to show that alternate 
currents are better or worse than continuous currents for 
thelamps. There is a convective action going on in the 
incandescencs lamp tending to transfer carbon across the 
loop, and in the use of continuous current machines it is 
desirable to place in the switch-board a pole changer in 
such manner that the direction of the current through the 





lamps can be reversed every day. Of course, this is not prac- 


ticable when arclamps are worked off the same circuits. 
With respect to alternate current machines, the difficulty 
of making satisfactory electrical measurements has pre- 
vented us from arriving at anything like a certain know- 
ledge as to the electrical and commercial efficiency of this 
type of generator, but the evidence to hand at least 
warrants the statement that no alternatecurrent machine 
(including with it the excitor) has-a commercial efficiency 
equal to that of the best continuous current dynamo. 
Wiring and Fittings.—It cannot for a moment be denied 
that a great deal of the discredit into which electric light- 
ing fell some time ago was the result of the use of electrical 
materials of a worthless character. A very great assist- 
ance has been given to the cause of successful lighting by 
the stipulations and rules of the Phoenix Fire Office. It 
is not true in the abstract that electric lighting is safer 
than gas, but it is true that properly performed electric 
work, carried out by sound contractors, under the efficient 
supervision of a competent adviser to the client, isa means 
of illumination which offers less risk of fire than gas. It 
may here perhaps be out of place to remark that in every 
case where electric lighting plant is being put in, it would 
be greatly to the advantage of those about to incur the 
expense to be aided, as is often the case, by the indepen- 
dent advice of an expert who would specially submit. to test 
the wire, switches, leads, sockets, cuts-out, and other appli- 
ances, and certify to their adaptability for the purpose. 
am perfectly certain that there are many miles of so-called 
insulated wire laid in installations which will certainly be 
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so much worthless rubbish in ten years. There is no 
reason why these electrical materials should not be as 
enduring as gas or water pipes. The use of cheap materials 
in place of highly insulated leads, proper slate cut-outs, 
efficient switches, and well-arran wiring is a serious 
mistake, and in the highest degree a false economy. The 
experience gained in stapling up a few yards of cotton- 
covered copper wire for an electric bell, battery, and 
push seems to be amply sufficient to justify a number of 
persons in arrogating to themselves the title of ‘‘ electrical 


engineer.” 
(Zo be continued), 


NOTES FROM THE SOUTH-WEST. 
Swansea.—There has been no change in quotations for 
steel ; makers continue under contracts which will occup 
them for some time to come. Spanish iron ore has ad- 
vanced nearly 2d. per ton; this rise is attributable prin- 
cipally to the inability of steamers to continue to carry at 
the low rates recently current. 


Milford Haven.—The fifth annual meeting of the Mil- 
ford Haven Estate Company was held on Thursday at 
the Cannon-street Hotel, Mr. W. Bradford in the chair. 
The profit and loss account for the year ending June 30, 
1887, showed a balance of 22,4047. 5s. 4d. The chairman, 
in moving the adoption of the directors’ report, said that 
it was a matter of regret to the directors that the Milford 
Docks were not opened in August, 1887, as had been fully 
anticipated. This fact militated omg and indirectly 
against the interests of the company. They had nearly 
100,0007. of their capital lying dead in the Milford Docks, 
and until they were opened they had no means of obtain- 





ing any interestthereon, The quay wall which was found 


insecure was now being rapidly refaced, and, weather 
a it would be completed by the end of the year. 

ithin an appreciable time after that the docks would be 
opened for traffic. In dealing with the estate, the chair- 
man remarked that, in spite of the depreciation in the 
value of rents all over the kingdom, the company had 
succeeded, not only in holding their own as regarded 
rentals, but they had even in some cases obtained in- 
creased rentals. The foundations of a proposed new bridge 
to connect Milford and Hakin had been fixed, and tenders 
were being considered for its erection without delay. The 
connection between the two towns would be of great ad- 





vantage to the company. The Castle Steel Works, which 
had lain idle for some. time, were now being developed, 
and the directors thought that the prospect of business at 
the works would be even of greater benefit to the company 
than the opening of the docks, 


Cardif—Last week’s shipments of steam coal were 
heavy; but, notwithstanding this, prices have shown 
weakness. The best descriptions have, however, con- 
tinued to make 8s. to 8s. 64. per ton. The demand for 
house coal is still inactive. The iron and steel trades have 
been rather dull, but prices have, at the same time, been 
fairly maintained. 

New Seam of Coal.—On Saturday, the Darran Dd¥ 
seam of coal was struck in a pit sunk by Mr. Iag® 
Daniels, near Gellilwch Farm, on Lord Tredegar’s estate 
The coal is 2 ft. 8 in. thick, and is of good quality. 


Swansea Reservoirs.—On Friday, Mr. Leslie, engineer, 
of ate visited the works, which are being carried 
out in the Lliw Valley by the Swansea Corporation. Mr. 
Leslie was requested to report upon the fitness of the 
trench to receive the puddle, and upon the quality of the 
clay to be used. Mr. Leslie, who made a careful exami- 
nation, will report in due course. 


Taff Vale Railway.—Mr. J. G. Nicholson, secretary to 


| the ‘aff Vale Railway Company, died after a short illness 


on Friday. Nicholson was for several years con- 
nected with the staff of the secretary of the eects, 
Sheffield, and Lincolnshire Railway Company, and for a 
time carried on the duties of secretary. He was appointed 
secretary of the Taff Vale Railway Company in 1882, 


Devonport Dockyard.—The Lords of the Admiralty have 
directed that the whole of the dockyard writers at Devon- 
port who are employed under the professional officers in 
preparing the expense accounts from the diaries of labour 
and cost of materials for shipbuilding shall be transferred 
to the accountant officer, who in future will have charge 
of the dockyard expense accounts. The officer in charge of 
the accounts is to be a principal officer of the yard, and 
when so employed he will rank next to the admiral- 
superintendent’s secretary. Under the new reorganisa- 
tion the staff will be eleven smaller than before. 


Wye Valley Railway.—On Thursday the half-yearly 
meeting of this company was held at the offices, 44, 
Gresham-street, Mr. A. B. Joyner in the chair. The 
chairman stated that the traffic of the half-year, compared 
with that for the corresponding period of 1886, had shown 
some improvement ; and in the current half-year there had 
also been a considerable increase. The directors could 
not state the reason for this, but it might be owing to the 
opening of the Severn Tunnel. Negotiations with the 

reat Western Railway Company as to the purchase of 
the undertaking by that company still continued. A 
shareholder complained that the Great Western Railway 
Company was crippling the line by the way in which it 
worked it. The secretary replied that it had been stated 
on the part of the Great Western Company that it worked 
the Wye Valley line at a heavy loss, 


More Dockyard Discharges.—Considerable sensation has 
been occasioned at Portsmouth by 200 additional men re- 
ceiving notice of discharge from the dockyard. 


Pembroke Dockyard.—The Lords of the Admiralty 
visited Pembroke Dockyard on Monday. They inspected 
the various departments, as well as several ships under 
construction, 








CaNaDIAN Paciric Rattway.—Mr. J. Ross has a con- 
tract for a Canadian Pacific line from Sherbrooke to 
Farnham, on the Eastern Extension. The line has been 
laid out from Sherbrooke to Magog. A bridge is to be 
built over the Magog, and a 3000 ft. trestle near Easton. 
Messrs. McCarthy and Gordon have a contract for four 
miles at Sherbrooke. Grading from Sherbrooke to 
Montreal will probably be finished in six months. 


PENNSYLVANIAN CoAL.—A scheme designed to supply 
the eastern states with coal direct from Pennsylvania, vid 
the Poughkeepsie Bridge, is being gradually carried into 
execution. A new line proposed to be built in connection 
with the scheme is known as the Hartford, Connecticut 
and Western. This line, according to its projectors, will 
form connecting links with the New York Central, the 
Boston and Albany, the Harlem, the Pennsylvania, the 
J “eg | Central, the Lehigh Valley, and other systems. 
The Poughkeepsie Bridge is being rapidly pushed forward. 


JUNIOR ENGINEERING Socigty.—Qn the 16th inst. a 
party of members and friends of this Society paid a visit 
to the Beckton Gas Works. They were received and 
conducted round by Mr. Beale, who showed and explained 
all the many interesting apparatus and appliances con- 
nected with the manufacture of gas. This excursion 
formed the last of the series, and the meetings of the 
seventh session are to be inaugurated with the delivery 
of a presidential address by Mr. W. Anderson, M.1.C.E., 
on Friday, 7th October. 


Tur LacHineE Briper.—This great bridge, which carries 
the Canadian Pacific Railway over the St. Lawrence at 
Lachine, has been completed. The total length of the 
bridge (which was designed by Mr. F, A. Peterson) is 
3573 ft. It consists of two cantilever spans of 408 ft. 
each, 40 ft. deep, and 20 ft. wide on the centres; two 
deck flanking spans of 270 ft. each, 35 ft. deep, and 20 ft. 
wide on the centres; eight deck spans of 240 ft. each, 
35 ft. deep, and 16 ft. wide on the centres; and three 
deck plate girder (shore) spans of 80 ft. each. As regards 
the superstructure there is a weight of steel of 2759 tons, 
and of iron 821 tons, making a total weight of 3580 tons 
of metal work. The bridge was built by the Dominion 
Bridge Company, and was commenced in March, 1886. 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are i , the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, i 
amount of price and postage, addressed to H. READER Lack, Esq. 
The date of the advertisement of the acceptance of a complete spe 
cification is, in each case, given after the abstract, unless the 

Patent has been sealed, when the date of sealing is given. 

— may at any time within two 

t 


Srom the date of 

advertisement of the acceptance of a complete speci, i 
ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


9807. D. Ragg, Sunderland, Durham. A New or 
Improved Automatic Governor for Marine Engines. 
(6d. 2 Figs.) July 29, 1886.—A heavy ball is arranged so as to be 
free to travel ina guide frame in the fore and aft direction of the 
ship. Centred to the guide frame is a three-armed lever one 
arm of which is connected tothe main steamvalve. The othertwo 
arms of the lever are so disposed in the path of the ball that, as 
the ship pitches, the ball travels along its frame. When the head 
of the ship d apn down, the ball operates one lever arm to shut off 
steam, and when the screw again enters the water the ball 
travelling back imparts motion to the other arm, and againadmits 
steam. (Accepted August 3, 1887). 

12,067. T. Hitt, Brandon, Suffolk. Improvements 
in Apparatus for Propelling Ships or other Vessels. 
{1ld. 6 Figs.) September 22, 1886.—The improvement consists 
in propelling shi y means of a wind paddle-wheel, that is, a 
paddie-wheel driven by the wind, or a wind-wheel acting as a 
paddle-wheel. The paddle or wind-wheel i, about 100 ft. in dia- 





Fig.?. 











meter, is mounted vertically on a horizontal shaft d resting in 
suitable bearings in the centre of the vessel a, which may be of 
the twin type. Means are provided whereby the inclination of 
the vanes of the wheel can be readily adjusted according to the 
direction of the wind and the direction in which the ship is re- 
quired to travel. (Accepted July 23, 1887). 

12,499. J. B. Hannay, Cove Castle, Dumbarton, 
N.B. Improvements in Preservative Coatings for 
Ships’ Bottoms. {6d.) October 2, 1886.—The improved anti- 
corrosive coating comprises linseed oil, resin, mineral naphtha, 
powdered metallic zinc, and basic oxides or hydrates of zinc, mag- 
nesia, and iron. A coating to which shell-fish will not adhere 
consists of the ingredients mentioned above with the addition 
of red oxide of mercury. (Accepted July 80, 1887). 


13,485. W.W. Heron, Pah, Berieas. Im- 
ovements for Connecting ken Shafts of Screw 
teamers at Sea or Elsewhere. [6d. 5 Figs.) October 
22, 1886.—The two ends of the broken shaft are fastened together 
by means of an iron or steel centre hoop. The hoop is made in 
two halves with lugs for bolting together, Each half hoop has a 
stud or solid key on the inside fitting into a keyway cut into the 
shaft immediately over the fractured part for the purpose of pre- 
venting one part of the shaft from turning without the other. 
(Accepted September 3, 1887). 


13,891. A. McDougall, Govan, Lanark, 5 . 
provements in the Construction of Shi Boats 
and in the Mode and Means of Housing the same. 
(8d. 5 Figs.] October 29, 1886.—According to this invention 
double the number of ships’ boats can be housed in the usual deck 
space with the same number of davits and housing chocks and 
securing gear. The boats are housed one within the other, both 
on even keel and gunwale up ready for being hoisted out and in 
by simply duplicating the lifting block and tackle gear, one set 
for each boat, the second set being secured to the davits a little 
in from the outer end, where the usual tackle is mounted. (Sealed 
August 26, 1887). 


3001. W. Mackie, Turriff, Aberdeen, N.B. 
venting the Inflow of Water into Ships of 
kind Damaged by Collision. (8d. 8 Fiys.) February 26, 
1887.— According to this invention a strong sheet of any water- 
proof material supported by a frame with folding legs, is secured 

)- 


N.B. Im 


over the fracture. (Sealed August 30, 1887 
3809. M. Scarth and T. H. Scarth, Sunderland, 








Durham, An ved Screw Propeller for Ships, 
Launches, Yach es, Wherries, Tugboats, or 
other Vessel uiring its Use. (8d. 3 Figs.}] March 14, 


1887.—Inventors claim essentially a screw propeller constructed 
with long and short blades arranged alternately round the central 
boss. (Accepted August 27, 1887). 


Kent. Ra 
on Ships’ eads from an 

[8d. 4 Figs.] April 20, 1887.—The door is of the ordinary form, 
with the Ce that the usual nut is replaced by two worm- 
wheels W, W!. These wormwheels are provided with eccentrics 
E, E!, which are connected by links and rods to pistons working 
in cylinders C, C!, filled with glycerine or other fluid, and pro- 
vided with valves F, F' for allowing the fluid to pass from one side of 
the piston to the other. To lower the door, the key X is pressed, 
an electric current from the battery Z at once traverses the circuit 
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actuating the electro-magnets M, M' to open the valves F, F'. 
The weight of the door acting upon the wheels W, causes them 
to revolve, the wheels in revolving cause the pistons to work up 
and down ther. As seon as the door reaches the bottom, the 
contact between the brushes N, N!, and the brass strips K, K!, is 
broken, and the valves F, F' close, and a disc on the indicator board 
falls in front of its window and notifies the person pressing the key 
that the door is shut. If required the door can be area at any 
moment by releasing the key X and so shutting the valves F, F'. 
The door is raised by turning the screw S, as, when the worm- 
wheels _ kept from revolving, they form a nut. (Sealed August 
19, 188 


6745. H. P. Sher! Essex. Novel Elec- 
trical Instructions 


r Use Cc 
on Board Shi; (6d. 5 Figs.) May 7, 1887.—This inven- 
tion has the object of instantly announcing to the officer in c e 
of a steamship when an order, transmitted by means of the ordi- 
nary ship’s or to the engine-room, has been mistaken by 
the Sans. 'o the back of an ordinary ship’s telegraph A is 
secu: a small pulley @ connected by a cord to a pulley B 
—- the intermediate shaft 6 and disc C, The disc C isin 
electrical communication with one side of a bell and battery G, 
and is furnished with a contact spring *. In front of the disc 














C is arranged the sliding arm D. moving in insulated bearings 
i tothe engine column. The back of the disc C is insulated. 

e sliding arm D is connected by a link c to the reversing lever E 
in connection with the eccentrics of the engine. As long as the 
engines are started in accordance with the order given, the arm 
D is moved away from the contact f, but if, however, the engines 
be started in a direction at variance with the order, the sliding 
arm D is, by means of the ring in its centre, brought into con- 
tact with the contact s ring f of the disc C, thus closing the elec- 
trical circuit of the bell and battery, causing the bell to ring, and 
notifying to the person in charge the error which has been made. 
(Sealed August 19, 1887). 

7498. W. ay, London. Improvements in Screw 
Propellers. [ 8 Figs.) May 23, 1887.—This invention 
relates to screw i in which the blades are made separate 
from the central . The improvements consist in making each 
blade flange at the base with angular surfaces or with a curved 
—— with the — yer ye | loss = ony Rk. — 
boss is correspondingly sha; to receive such specially form 
parts of the blade. (Sealed August 30, 1887). 


8204. P. eam | Frauenfeld, Switzerland. Im- 
Means and Apparatus for Propelling Vessels 

Means of Com: Air or Gases. (6d. 8 Figs.) 
June 7, 1887.—Air compressed on board the vessel by a suitable 
motor engine is caused to flow through curved pressure channels 
closed at the sides, and into which the air enters at the bottom, 
and from which it issues at the top, being made in its transit to 
= by on. upon the water in the channel. (Sealed Septem- 
16, 1 . 


RAILWAY ROLLING STOCK. 


10,812. H. J. Haddan, London. (7. Hale, Willett’s 
Point, and D, W. Richards, New York, U.S.A.) Improve- 
ments in Railway Cars. [ls. 1d. 14 Figs.) August 24, 
1886.—Inventor proposes to replace a train of ordinary day-cars 
and sleeping-cars by a ay oP long car. This a cage car is 
adapted to surround its locomotive, rest partially upon the 
driving wheels of the latter, and swing horizontally and laterally 
independently of the locomotive. A pipe carries the discharge 


from the engine chimney to the rear, thus preventing the smoke 
and dust from annoying the passengers. The car is mounted on air 
teral movement is restricted within narrow 


cushions, and its 








limits by pneumatic or liquid buffers. Each buffer is to have a 
separate sitting or sleeping compartment which can be isolated 
from the rest of the car or thrown open at the will of the occupant. 
(Sealed August 30, 1887.) 


11,804; L. Huber and P. Riggenhen. 
Germany. Sueroved eans tor 
supoug of the 

9 Figs.) ptember 16, 1886,—This invention consists essentially 
in the employment of an apparatus operated by the running and 
driving wheel axles, and so arranged that as soon as slipping takes 
place, the difference of speed, which results between the driving and 
the running wheels, is caused to automatically shut off steam and 
open the sand-box. Upon ashaft B, carried in bearings A between 
the axles T and § of the driving and running wheels, are mounted 
a pair of chain wheels E, F, which are respectively connected to 
the two halves C, D, of aclutch. Thechain wheel E is driven by 
an endless chain from another chain wheel on the driving axle, 
and is rigid with its portion D of the clutch and the shaft, whilst 
the chain wheel F driven by another endless chain from the 
running wheel axle, is connected to the other portion C of the 
clutch by a pawl on the chain wheel F, engaging with a flat 
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ring H provided with ratchet teeth and attached to the clutch. 
The adjacent faces of the clutch are of an undulatory form so as 
to become forced apart when one part of the clutch is rotated faster 
than the other. A spring K forces them together. The chain 
wheel E is rotated by the driving wheel T normally at a eome- 
what slower speed than the chain wheel F which is rotated by the 
running wheel S, so that the pawl slips over the ratchet teeth 
H. If the driving wheel T slips, the half D of the clutch which is 
revolved by them, will rotate at a greater speed than the other 
half C of the clutch, which is prevented from partaking in such 
increased speed by the ratchet teeth H engaging with the pawl. 
The result is that the face of the part D of the clutch will 
move over that of the part C, and cause the part D to move away 
from the part C, thereby imparting a longitudinal movement to 
the shaft B which is connected by a lever Z with the throttle 
— —— = = the oer poke by this shaft shutting off 
steam and openin e su of sand to the rails. (Accepted 
July 30, 1887). ead , - 


13,272, E. E. Haine, London. Improvements in 
Apparatus for Ventila way and other Car- 
riages and Buildings. (8d. 3 figs.) October 18, 1886.— 
The improved ventilating Le consists of a T-shaped 
tubular box in which is fixed a straight tube having a conical 
mouthpiece for concentrating the currents of air caused by the 
motion of the carriage or by the wind, in combination with a 
conical tube through which the air or wind passes out into the 
atmosphere. (Accepted August 17, 1887). 


15,654. H. H. Lake, London. (H. W. Ladd, Boston, 
Massachusetts, U.S.A.) Improvements relating to Loco- 
motives. (8d. 2 Figs.) November 30, 1886.—According to 
this invention, the driving wheels of locomotives are made with 
polygonal peripheries or bearing surfaces made up of a succession 
of plane surfaces, and are so connected by their axles and coupling 
bars that when the apex of the angle between two plane faces of 
one wheel is presented to the tread of the rail, a flat face of the 
connected wheel bears upon the rail. (Accepted July 30, 1887). 


5738. J. King, Liverpool. Improvements in Ap- 
paratus for Use in Circulatin, Water or other Su 
yf tL - Used in C tion with: 
an onnection therewith. 
(6d. 3 Figs.) April 20, 1887.—The improvements consist in the 


application of one or more compensators and fill pipes to hot water 
heating apparatus, The improved spanner has jaws of unequal 
length, and the longest one is provided with a hole for the recep- 
tion of a movable tooth for grasping the coupling or tube. 
(Sealed August 19, 1887). 


6339. I. Plou, Barcelona, _ Improvements in 
way and other Ve- 


Apparatus for Preventing 





hicles from Leaving the Railg. [6d. 2 Figs.) April 30, 1387. 
—The improved apparatus consists of an upper extensible pillar 1 H 
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attached to the car and telescopically movable in a lower sleeve C 
attached to the pillar by means of springs A. The sleeve C carries 
two horizontally extending platforms F, F for supporting the bear- 
ings 8 of the shafts of guide wheels Orunning upon the rail E, and 
for maintaining the apparatus at the most convenient distance 
with regard to the h of the rail. The platforms F are enlarged 
at their central part, and are extended downwards ‘to form the 
claw plates P, P, which embrace the head of the rail E and pre- 
vent the car from leaving the rails, Studs Q are fixed in recesses 
in the claw plates P for preventing wear and tear of the claw plates 
by their sliding on the rails. (Sealed August 5, 1887). 


RAILWAY PERMANENT WAY. 


9843. H. White, Newport, Monmouth, 
ments in the Permanent Way of Railways. [1s. 1d. 
20 Figs.) July 30, 1886.—This invention relates to the manufac- 
ture of a transverse sleeper with posed pros at each end from sheet 
steel by first bending the strip of metal into a trough form, then 
forming near each end two corrugations across the top of the 
sleeper when inverted, and also down its sides, and afterwards 
moulding the inner sides of the corrugations to the form of chair 
jaws. This invention also refers to the manufacture of a tubular 
metallic key slit longitudinally, and also slit at its forward end to 
there form a tapering tongue which can be bent outwards when 
the key has been driven into place. (Sealed September 2, 1887). 


12,210. A. T. Allen and H. Cavill, Sheffield. Im- 
provements in Metallic Sleepers and in the Method 
of soonseng. Chairs and thereto, (8d.] Septem- 
ber 25, 1886.—The improved metallic sleeper is made with recesses 
or wells to receive blocks of wood for the purpose of providing a 
cushion to which the chair or rail may be secured, ont which will 
prevent the unpleasant ringing sound caused by trains when pass- 
ing over metallic sleepers as at present constructed. (Accepted 
August 6, 1887). 


14,779, E. Schmidt, Zimmersrode, Prussia. Im- 
nt ge in Railway Slee (80. 7 Figs.) Novem- 

r 15, 1886.—The improv railway sleeper consists of two 
double-headed rails placed in juxtaposition with their webs hori- 
zontal, and connected together by chairs or cross-plates and by 
bolts. The chairs or cross-plates are placed in recesses cut into 
one or both heads of each of the rails. A ding to a difi 
tion of this invention, the improved sleeper may also consist of a 
single rail, either double-headed or flanged, placed with its web 
horizontal. (Accepted September 3, 1887). 


TRAMWAYS. 


7223. F. Shorten, London. (0. Kunert, Stradau, Ger- 
many.) Improvements in Combined Brake Appara 

and Power Collector for Tramcars, also Applicable 
to other Vehicles, [lid. 3 Figs.] May 31, 1886.—The im- 
proved brake works either as a simultaneous brake only on the 
wheels of the vehicle, or when applying the brake, to also collect 
the power by means of spiral springs, and to utilise the power 
hey propel the vehicle in the desired direction. ( July 

» 1887). 


13,020. T, Cox and T. Cox, Gloster, Montana, U.S.A. 
Improved orn Seonemes and Brake for Tram- 
way Cars. (8d. 4 Figs.) October 12, 1886.—According to this 
invention springs are entirely dispensed with in the improved 
starting apparatus and brake, which consists of a combination of 
clutches arranged to be thrown into engag t with a toothed 
wheel fixed on the axle. The starting mechanism is arranged to 
be employed in quick succession if desired when the load is heavy. 
(Sealed July 8, 1887). 


Improve- 








COUPLINGS, 


13,041. T. A. Brockelbank, London. Improve- 
ments in and Pertaining to Apparatus for Con- 
necting together or Coupling way Wagons or 
other Vehicles. [ls. ld. 12 Figs.) October 13, 1886.—This 
invention relates to apparatus in which combined coupling hooks 
and loops are provided at each end of a vehicle in such a manner 
that automatic engagement of the hook at the end of one vehicle 
may take place with the loop at the end of another vehicle on the 
vehicles being brought together, without any necessity for the 
operator to step between the vehicles. Each combined coupling 
hook and loop comprises a hook 1 and arms 2, with inclined ex- 


In order to couple two vehicles, the shaft a on the one vehicle is 
rotated by turning the lever b from the side of the vehicle, soas 
to raise the coupling links D and push out the ‘‘ supplemental 
buffer plate’ B by means of rack and pinion gearing. The two 
carriages are then run together and the force of contact will push 
in the ‘supplemental buffer plate” B, turn the shaft a, and 
lower the supporting arms c, whereupon the ‘supplemental 


























support” d@ will fall, and the coupling line D will fall 
over the drawhook E of the next carriage. In order to 
uncouple, a second shaft e is operated by levers / at the side of 
the carriages. This shaft e carries arms e' adapted toohena with 
the link D or its projections d' and to lift it clear of the draw- 
hook E without in any way affecting the supplementary buffer 
plate. (Sealed August 12, 1887). 


ELEVATED RAILWAYS OR TRAMWAYS. 


8718. W. B. Mack, Boston, Massachusetts, U.S.A. 
Improvements in Elevated Railways and in Vehicles 
for Use in Connection therewith. (8d. 9 Figs.) June17, 
1887.—The improved elevated railroad consists of a track of three 
rails, two arranged parallel to each other, and on the same 
horizontal plane, and a third arranged at a lower horizontal plane 
between the other two. The railway car adapted to run on the 
above track is supported on one or more wheels running on the 
middle lower rail, and is provided with wheels on its mer 
sides running on the two upper rails to guide and steady the car. 
(Accepted August 31, 1887). 


10,120. C. J, Ball, London. Improvements in Ele- 
vated Railways or Tramways. (8d. 5 Figs.) August 7, 
1886.—The improvements consist merely in the addition to the 
ordinary rope along which the load is transported, of a second or 


suspension rope from which the ordinary rope is suspended by 
means of tension rods, with the object of diminishing the 
‘* sagging” or deflection of the ordinary rope. (Sealed August 30, 
1887). 


MISCELLANEA. 


10,001. T. Bolas, Chiswick, Middlesex, and J. B. 
ht, London. Improvements in Vehicle or Machi- 
nery Wheels whereby Jar or Shock is Diminished. 
{6d. 2 Figs.) June 16, 1887,—Inventors claim the method of in- 
sulating the central part of the hub or nave of a wheel from the 
peripheral part of the same by the use of hard rubber or hard vul- 
canisable mixture in combination with soft rubber. (Accepted 


August 24, 1887). 

11,605. J. Shaw, Pollockshields, and J.'Hastie, 
Greenock, Renfrew, N.B. Improvements in Winches 
for Sailing Vessels or Steamships. (8d. 3 Figs.) 
September 13, 1886.—This invention has for its object to provide 





tensions or tail-pieces 3, and is suspended from a draw-hook 4 by 
swinging links 6 in the manner described in the specification of 























Patent No. 5782 of 1886, granted to the same inventor. An iron 
shield 6 secured beneath the head-stock of the vehicle, and 
against which the tail-pieces bear, serves to retain the combined 
coupling hook and loop in the required position for automatically 
coupling the two vehicles when they are brought together. The 
combined coupling hook and loop is eee by means of a handle 
18 for partially rotating a shaft 9. The shaft 9 is mounted trans- 
versely to the vehicle and is agp with arms 11 so arranged 
that when the shaft is partially rotated they will each engage or 
bear against a pin 12 carried by the arms 2 of the combined coupling 
hook and —_ According to another arrangement, shown on left- 
hand side of Fig, 2, the shaft 9 is partially rotated through a second 
shaft 14 arranged at one or both sides of each end of a vehicle. 
(Accepted August 17, 1887). 


3830. W. G. Stuart, Nunhead, Surrey. Improve- 
ments in and Connected with Goqghree for 


Railwa 
Carriages and the like. [lid. 12 Figs.) March 14, 1887.— 





a special construction of winch principally intended for sailing 
vessels, but also a ey to steamships for raising and lowering 
quickly topsails and other sails. The improved winch is made 
with two winding barrels A, A, each made of a conical form with 
a helical groove for the rope or chain by means of which the top- 
sail or other sail is to be hoisted or lowered. The end of this ro 

or chain is attached to the larger end of the barrel, so that at the 
commencement of hoisting, when the force required is less, the 
speed may be greater. Each barrel A has a spurwheel E gearing 





with a pinion F on a second motion shaft G. The single motion 
shaft H is provided with winch handles J. A ‘‘self-holding 
differential brake” M is applied to each second-motion shaft G, 
and a similar brake R is applied to each barrel A. The brakes on 
the second-motion shafts G are adjusted so as to automatically 
prevent a yard with its sail from descending quite freely, but so 
as to allow of a slow descent. These brakes can be locked so that 
they cannot be pry apne by those working the winch. The 
brakes R applied to the barrels A are provided with hand or foot 
levers S for use in working the winch. The lever 8 can be set so 
that the brake, acting in conjunction with that on the second- 
motion shaft G, will ae revent a further descent of the 
yard in any position. ( July 13, 1887). 


7603. G.S.Spencer, Derby. Improvements in and 
to Detonating Signal tus for Rail- 
Ways. [lld. 11 Figs.) May 25, 1887.—This invention has for its 
object improved apparatus for placing detonating signals on rail- 
ways — ve removip, - same. 3 
arranging dummy or duplicate signal apparatus in the signal- 
and connected with the main apparatus for putting the vm woe 
on or removing them from the line, in such a manner that the 
dummy apparatus will reproduce the working of the main appa- 


y | ratus. The detonators are fed forward on to the rail by means of 


an archimedian screw. The act of explosion of the detonators 


The improvements consist in | P: 





causes a punch or marker to punch, mark, or impress a travelling 
strip or ribbon at each explosion, and thus record the number of 
detonators used. (Accepted August 6, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





FOREIGN AND COLONIAL NOTES. 

Midland Railway of New Zealand.—The Midland Rail- 
way Company of New Zealand is pushing on its work 
with all possible expedition. Working sections of the 
line have been completed up to Nelson Creek, and Mr. 
Avigdor has been in Christchurch arranging with 
Messrs. Scott and Wilson, the representatives of the com- 
pany, for the construction of the line up to that point. A 
survey of the fton line has been completed up to 
within a short distance of Inangahua Saddle. All the 
rivers on the route will be spanned with iron bridges. 


Locomotives for New South Wales.—The New South 
Wales Government received recently ten local tenders for 
the supply of forty-four railway locomotives, including 
those of Mr. T. Mearne, Messrs, Vale and Son, Mort’s 
Dock and Engineering om ny, the Atlas Engineering 
Company, and the Australian and American Agency 
Company. The tenders will be dealt with as soon as 
advices have been received from England with regard to 
British tenders. 


Belgian Rails in Germany.—An adjudication has just 
taken place of 9425 tons of steel rails required for railways 
in the Palatinate. The John Cockerill Company tendered 
for 4500 tons of these rails at 5/. 10s. 9d. per ton. This 
was the lowest tender received, and it is stated that it 
will be accepted. 


Siberian Gold.—It is stated that gold deposits of great 
value have just been discovered in Eastern Siberia, a 
few leagues from Jakoutsk. The Russian Government 
has sent experts to the spot to test the glowing reports 
which it has received. 


Transvaal Telegraphy.—The Transvaal Government has 
sent home an order for 900 miles of telegraph material in 
addition to some already ordered. A line is to be carried 
from Pretoria through Rustenburg, Zeerust, Malmani, 
Christiana, on to the borders of Griqualand West, to join 
an extension from Kimberley, no junction being made 
with Bechuanaland. A branch line to Lydenburg, and a 
line to Waterberg on to Marabastadt, is also}to be erected. 
When these lines are completed the Transvaal will have 
1450 miles of wire, 


Coal and Iron in Texas.—A vein of good coal has been 
found in the south-east part of Limestone County, Texas. 
The vein is 74 ft. thick, and only 15 ft. deep. Iron ore, 
said to be the best in the South, has also been found in 
large quantities. 


Railway Tenders in New South Wales.—Eleven tenders 
were recently opened by the New South Wales Railway 
Department for 50 locomotives, 25 passenger, and 25 
goods engines, to be manufactured in the colony. Only 
= firms tendered, two having submitted alternative 
offers, 


The Locomotive in North Australia.—We learn from 
Port Darwin that the first locomotive has been run on 
the Palmerston and Pine Creek Railway. It is used by 
the contractors for hauling trucks, constructing plant, &c. 


American Ferry Boats.—Two steel boats have been 
added to the Hoboken ferry, the Orangeand the Montclair. 
They are 219 ft. long, 36 ft. wide, and 14 ft. in depth. 
They have steel hulls, iron wheels, 16 collision bulkheads, 
or water-tight compartments, and all the latest improve- 
ments. The two boats cost 23,000/. each 


Indian Railways.—New lines were opened in British 
India last year to the extent of 1075 miles. The return 
realised = the capital expended averaged 5.90 per cent. 
in 1886. The corresponding return in 1885 was 5.84 per 
cent, 


Spanish Fron Minerals.—The exports of iron minerals 
from Bilbao, to July 2 this year were 2,255,209 tons. The 
corresponding exporta in the corresponding period of 1886 
were 1,687,567 tons ; and in the corresponding period of 
1885, 7,665,411 tons, 


Russian Railways.—At the close of last year there were 
24,508 versts of railway in operation in Russia. The 
aggregate revenue acquired — the Russian railway net 
work in 1886 was 221,267, roubles. This aggregate 
showed some falling off as compared with the correspond- 
ing collection for 1885; the decrease was occasioned by a 
diminished movement of grain. 


More Submarine Cables.—The Government of Costa 
Rica is in correspondence with Paris contractors with refe- 
rence to a submarine cable proposed to be laid between 
Central America and New York, vid the West Indies. 

Bridging the Missouri.—The Chicago, Burlington, and 
red y Railroad Company has closed a contract with the 

nion Pacific Bridge Works for another bridge across 
the Missouri, to connect its Red Oak and Hamburg di- 
— a line from the river at Nebraska City through 

incoln. 


Southern Pacific Railroad.—It is stated that twenty-six 
vessels, carrying 30,000 tons of steel rails for the Southern 

‘acific ilroad, are on their way out to San Francisco. 
These rails are to be used in pushing on to completion the 
northern division of the Southern Pacific system, which 
will give a shorter and more direct route from San Fran- 
cisco to Angeles, vid San Jose, San Lula Obispo, and 
Santa Barbara. 
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THE YELLOWSTONE PARK. 
(From our New York CoRRESPONDENT. ) 
(Continued from page 364.) 


One ‘‘ Yankee Jim,” with the true instincts of 
his name, had built directly across the only route a 
large gate made of hemlock trees; he claims the 





HYMEN’S TERRACE, 








house is through his bar-room, although as stated 
they are on opposite sides of the road. Still he 
won't permit any one to go to the house till they 
have been through the bar-room. He welcomed 
the party with evident satisfaction, and promptly in- 
sisted on ‘‘shouting.” This, of course, included 
all the present habitants of his shanty. The true 
inwardness of this hospitality will appear when 





They ‘‘ shouted,” and then ‘‘ shouting” was ‘ re- 
newed all along the line.” 

At last dinner was ready, and while not elegantly 
served, it was very sustaining, quantity being the 
desideratum. To use a Westernism, ‘“ It was fillin’ 
for the price.” We rode till late that night, and 
then made our first camp. Not being experts, and 
not having engaged a guide, we chose a spot con- 














THE ‘* PAINT POTS.” 











right from the United States Government to exact | the etiquette of the country is considered. It was 
toll, and as he is a gcod shot and a clever man if not | incumbent on the visitors to ‘‘shout” in return, and 
crossed, no one has thus far disputed his claim, then as there were six or seven of us to ‘‘shout” 
or if they have done so none but Yankee Jim’ in sequence—all drinks and cigars being 25 cents 


knows it, or where the disputant is. 


He has each—Yankee Jim reaped some 10 dols. before 


alongside on the right-hand of his toll-gate a dinner. 






bar-room, and on the other side, his dwelling,| © While waiting for this important meal to be pre- 
where he entertains visitors, even keeping them pared, our two friends before described rode up and 
over night if desired. The only route to his|were greeted by the host as old acquaintances. 














ea Tig 


THE ‘‘GRAND” GEYSER. 


venient to a pleasant stream of water. It after- 
wards proved to be equally convenient to a patch of 
prickly pear, a species of wild cactus, and we re- 
membered this camp for days afterwards—indeed, 
it is not at all improbable that samples of the 

rickles are yet in various members of the party. 
We were all tired, but each one cheerfully went to 
work making tent-pegs, and we soon had the satis- 
faction of raising our canvas roof, After a meal of 
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ham and bread and a cup of good coffee, each 
man filled his pipe and rolled into his blanket. 
Was ever ground so hard? It really seemed as 
if it had been baked into clay or some semi-rocky 
formation. It was altogether too bony for ‘‘ Mother 
Earth’s” lap, and it must have been her spine. 
We had, after twisting and turning, gradually re- 
lapsed into a semi-somnolent state when we were all 
roused by the trampling of horses and ashout, from 
the lungs this time ; the writer ran out in his stock- 
ing feet and into some prickly pears. What he 
said was unnecessary, although quite emphatic. We 
found our two friends again, and pressed them to 
‘light and shout.” They came into our tent and 
made themselves very agreeable for an hour, but 
declined to sleep under its shelter because they 
preferred the open air. Their ‘‘ outfit” was quite 
complete, for they had four or five blankets each, 
and did not find the ground so hard. Just before 
withdrawing, the principal one whispered to me 
that if I and my companion would get up early 
he would pilot us to Mammoth Springs ahead of 
the party and show us around. His offer was 
accepted, and we got under way the next morn- 
ing by 5 a.m. We first interviewed a guide, my 
companion and myself having made up our minds 
to ‘‘have our head-quarters in the saddle,” and 
leave the balance of the party, who were loaded 
down with camp impedimenta. This guide was a 
typical Montana man, and we were pleased with his 
quiet ways and soft accents. He invariably spoke 
with the rising inflection, and had a most musical 
voice. We learned afterwards he was very much 
dreaded among the lawless element, and had shot 
some sixteen men already, and yet ‘it seemed as 
though butter wouldn’t melt in his mouth.” It is 
with trembling hand these words are penned, for if 
he obtained an idea they meant any disrespect, it 
is quite probable there would be no more letters to 
ENGINEERING from the New York Correspondent. 
As our wayside friend explained to us, this guide 
always shot first and inquired afterwards. He had 
to go to court—not a lady, but a judge—and we 
failed to get him. We have no doubt, how- 


ever, that court was properly administered, for 
we have not heard of any Montana judge being 
shot lately. After this interview, with the usual 


introduction and usual adieu, we rode off in the 
grey morning on our route to Mammoth Hot Springs. 
We passed Cinnabar Mountain and the Devil’s 
Slide. If his satanic majesty did slide here, he 
is extremely thin-skinned, and that is contrary 
to popular belief, as the face of this hill has a 
red streak where the blood flowed freely. Our 
wayside friend insisted we must stop at Gardiner 
City, and we agreed and rode on, looking for the 
City Hall as the proper place to disembark, if one 
can use the term in regard to a horse. We fully 
expected to be received by the mayor, board of 
aldermen, &c. We found, however, they were 
very much like Mr, Gilbert’s Pooh Bah, they 
were all concentrated into one individual, and so 
we compromised and agreed to be received by him ; 
he was in his shirt sleeves to distinguish him 
from many others who had no shirts ; and was the 
physician in ordinary, in other words he kept a 
drug store ‘‘in all that the name implies.” We 
learned afterwards he had acquired the art of 
Esculapius from service in the New York police 
force, which is said to be the finest in the world. 
The stock was fastened to the counter for fear of ac- 
cident and might have been carried under one arm. 
The counter was ‘‘ on trestles,” to use an engineer- 
ing phrase, and the floor was sanded, indeed it was 
sanded by nature and well done; probably the sand 
extended some feet, at all events it was ankle deep. 
The doctor promptly carried us behind the drug 
store, and then we saw the uses of the drug busi- 
ness. Some one said the uses of adversity were 
sweet, but so are those of a drug store in Gardiner 
City. We were offered chairs (boxes) and re- 
quested to *‘shout.” It being early and our throats 
full of cobwebs, we ‘‘ shouted,” and then naturally 
smoked, and ‘‘ made the rounds.” It might be 
said that Gardiner City was entirely a city of tents, 
although its inhabitants were not like the Recha- 
bites in any other respects. Indeed Gardiner City 
did not wish to be anything but tents just then, 
and the decision was a wise one, as the boundary 
line of the Yellowstone Park was at that time in 
process of settlement, and it was subsequently 
moved about three or four miles and Gardiner City 
was set back just that distance; not at all a difficult 
matter, but one that might have proved so had the 
town been more permanent in itg character. A short 





ride brought the party to the Mammoth Springs, 
and here an illustration occurred of the confidence 
the natives have either in their ability to right 
themselves in case of betrayed trust, or else their 
great trust in human nature. 

On the way one of the party dropped his rifle 
and broke the stock badly. When we came to 
Yankee Jim’s, that worthy loaned our friend a 
fine heavy breechloading revolver, and when he was 
joked with the fact he would never see his revolver 
again, he said he knew a man when he saw him. 
Here again at Mammoth Springs the same trust 
was shown. We had been advised to leave all our 
money and valuables behind us, and the writer had 
but a few dollars and a draft on a bank. Some 
man he was introduced to offered to cash this 
draft, which was nearly 100 dols., and did so. 
Our wayside friend took us up the various 
terraces formed by the overflowing of the hot 
water and the deposition of the soda held in solu- 
tion until mound after mound has arisen. In 
many cases the deposits form natural bath tubs 
of hot water. The bath-houses were primitive, 
being made of rough plank, and the method of 
ascertaining if they were vacant was equally primi- 
tive; you simply looked in, and if there was no 
occupant it was yours till you wanted to get out. 
Our friend looked upon these adjuncts of pressing 
civilisation with scorn and said he could show us 
natural bath tubs far better. So we climbed the 
third terrace, the white glistening soda being 
more trying to the eyes than snow, and finally 
found a natural formation just long enough for 
a man to lie dcwn in. The sensation was most 
delightful. The water was just hot enough to 
be soothing, and the natural tendency would have 
been to go to sleep, but there was but one tub 
there, and while the last man could perhaps 
have been granted this privilege, the others could 
not, and we passed a very pleasant hour in bath- 
ing and arranging matters of importance. These 
springs are said to be highly beneficial for inflam- 
matory rheumatism, the waters being saturated with 
various mineral substances, and our verdict was that 
this is very probably true, since various sorenesses 
and chafings due to over 66 miles of riding seemed to 
leave us as by magic. We all felt renewed, in a 
word were new men, and the new men were thirsty, 
so we went to the nearest shanty and ‘‘ shouted.” 
Then our wayside friend was kind enough to give 
us his opinion of us, and further to regret our 
inability to get asuitable guide, and finally to tell 
us that if we would go into the park by the 
Gardiner River route, it was quite possible he 
could arrange matters so as to go with us. It 
is certain we decided this point instanter, and 
he then arranged that we should leave as soon 
as our ‘‘ outfit” came up, and if we failed to secure 
him, he promised to find some one who would take 
us over Mount Washburn, and by waiting till our 
party came from the opposite direction, we could 
return with them. The point of this is, that the 
Yellowstone Park is a rectangle 65 miles by 545— 
a good idea of it may be obtained by studying 
the map—and Mount Washburn, which is on 
one side rising 11,000 ft. above the sea level, is 
impassable except on horseback. Our party, or to 
use the vernacular ‘‘our outfit,” having teams, 
could only go around two sides of the rectangle to 
the foot of Mount Washburn and then return by 
the same route, but we proposed to enter the park 
from the other side crossing Mount Washburn, 
and continuing on the route which had brought 
them to its foot. It may be said here, that the 
Gardiner River route is one of the most beauti- 
ful and grand portions of this park. The 
canyons are deep and the country is very much 
broken. The views are superb, and the water 
abundant in every direction. We took a farewell 
look at the Mammoth Springs, not forgetting the 
Liberty Cap, in which the heart of all true 
Americans should delight. This curious formation 
was originally a geyser, and by constant eruptions 
and building up from sediment has risen to the 
height of 52 ft. The resemblance at a distance to 
a liberty cap is really quite effective and distinct. 
If there had only been a ‘spread eagle” some- 
where around, patriotism would have overflowed 
like the waters of the Mammoth Springs. Or if 
there had only been something that looked like an 
eagle, but there was nothing of the sort, the Bird 
of Freedom either thought it was too hot for him 
there, or else he was extinguished by the Liberty Cap. 

At a little distance from the hotel is a most curious 
formation, known as Hymen’s Terrace (see page 





373). Although at first glance the figures seem 
to be walking on ice, yet the support under their 
feet is anything but cool. In fact, the water is 
quite hot, and it trickles along from the bubbling 
hot springs, and by depositing sediment it is gradu- 
ally raising a formation similar to the terraces at 
the Mammoth Springs. We left the Mammoth 
Springs about 2 p.m., and rode along the route to 
Clarke’s Forks. We could plainly see in the dis- 
tance on a side hill, the glitter of the falls of the 
Gardiner River, although ten miles distant. We 
numbered four, our guide and his friend, and we 
two engineers. We were all well mounted, the 
writer having the only full-bred Indian pony, 
dubbed from his former owner, an old chief of the 
Crow Indians, ‘‘ Old Crow.” His ears were split at 
the ends, which is the mark of the Crow Indians. 
The others rode half-bred horses, and it was strange 
to note the difference even in blood. We passed 
over a prairie-dog town, whose little burrows were 
thickly put together, and being covered with long 
grass were perfect pitfalls for anything but an 
Indian pony. He invariably jumped over them 
and never stumbled, which was more than could be 
said for any other horse of the expedition. Sud- 
denly our leader called a halt, and the horses 
stopped instantly. The guide jumped from his 
saddle rifle in hand and took a position very close 
to the head of Old Crow, and-as he sighted 
along the barrel of hisrifle, sitting as I did in the 
saddle, I looked along it also, but look as I might 
I saw nothing. I braced myself forthe report, not 
knowing what Old Crow would do, but beyond 
a switch of his tail he never budged, but a wild 
cat did, and gave a leap from a tree at a long dis- 
tance and fell to the rocks. These hunters seemed 
to have wonderful eyes, and could see anything and 
everything within a range which was incomprehen- 
sible to us ‘‘ tender-feet.” 

After three hours riding and climbing we came to 
Gardiner River Falls. This fall is 250 ft. high, 
making two leaps to the bottom of the chasm. Al- 
though small in width it is extremely beautiful, and 
the rains having been abundant, and the melting 
snows having swollen the river, itappeared at its best. 
We could have lingered a long time, but were has- 
tened by the thought of the long ride still before us. 
Up hill and dowa valley we rode, with walls rising 
on either side to great heights, till just when 
we were beginning to think even holidays had 
hard work, we saw considerably below us a valley 
which looked as peaceful and quiet as any poet’s 
imagination could possibly dream of. Near the 
foot of the slope where we were to descend was a 
log cabin, and from its stick chimney the smoke was 
curling. It certainly looked attractive after our hard 
ride, and the various battles we had been having 
with the musquitoes on our journey hither. Alas ! 
for the fallibility of human predictions, the mus- 
quitoes in the lovely valley exceeded in numbers 
and ferocity any met on our trips. It was possible 
they had been kept on short rations of late and 
saw their opportunity and meant to improve it. A 
shout at the cabin brought out a tall man witha 
black beard sprinkled with grey ; his complexion 
was brown, and he looked very much like some 
of our enemies in the late war, to wita ‘‘ bush 
whacker.” Strange to say he proved to be a 
Southerner and to have fought in their army, but 
that was rather a bond of union to your correspon- 
dent, who had frequently seen his kind in 1862. He 
was ‘* Uncle John,” and as such we welcomed him 
and his invitation to “ light and hitch.” Our horses 
were stripped of saddle and bridle and promptly 
proceeded to roll over and over in the long grass. 
A Montana proverb says: ‘‘ A roll is as good as a 
feed of oats to a cayeuse. Uncle John proved to 
be a good cook, and his bread rose at the proper 
time. He alwayscooked his meatin the pan he washed 


his dishes in, which was a true application of the 


principle of the economy of labour, and we had 
some antelope for supper which we thoroughly 
appreciated. Sleeping was difficult owing to the 
musquitoes, that came in swarms into the house for 
the warm fire, but out of doors did not annoy us. 
Our horses had long lariat ropes attached and 
dragged them while feeding on the rich grass. 
(To be continued). 


THE MANCHESTER SHIP CANAL. 
(Continued from page 301.) 

Ar 13 miles 35 chains, where the canal takes 
the centre of low-water channel in the estuary, 
the bare sandstone without any overlying strata 
is almost visible above the surface at low water, 
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Fig. 138. (See sections on page 376, and on our 
two-page plate.) At 13 miles 70 chains the first 
of the deep cuttings begin (Fig. 14), the bottom 
of the canal being 67 ft. below the surface of the 
ground, and the strata is much less complex than 
along the estuary. It is near this place that the 
canal leaves the waters of the Mersey and takes an 
independent and almost direct course to its terminus. 
A similar formation to that just met with, continues 
for nearly a mile, the rock sinking somewhat from 
14 miles 20 chains to 15 miles, where a deep bed of 
peat is met with (Fig. 15). This runs out in about 
half a mile, and the rock rises tothe surface. From 
15 miles 50 chains to 16 miles (Fig. 16) there is 
again a very considerable alteration in the strata, 
the rock dipping sharply, and softer deposits com- 
ing in, At 15 miles 68 chains, where a bore was 
put down, no rock was encountered to a depth of 
88 ft. Following along from 16 miles, where the 
bedrock rises, a fairly even contour of its surface 
is maintained, together with overlying stratas of 
soil, sand, and gravel, to near 18 miles 20 chains, 
where the London and North-Western main line 
and the Birkenhead, Lancashire, and Cheshire 
Junction railways are crossed. From there the 
surface rises gradually to 19 miles, opposite War- 
rington Dock entrance, where the cutting is 50 ft. 
deep. Near Warrington the existing river bed will 
be shortened by a cut-off and diverted from the 
course of the canal. At 21 miles 20 chains Latch- 
ford Lock is reached; the section through it is 
shown (Fig. 17), which is very similar to that 
shown in the past five miles. At 21 miles 70 chains 
the bedrock again disappears, giving place to a 
deep bed of quicksand and marl (Fig. 18). The 
Mersey is twice crossed between 22 miles 10 and 
35 chains. There is another cut-off and diversion 
of the river near 22 miles 50 chains, where the 
bottom becomes soft brown sandy clay, and sludge 
being in a bed 24 ft. thick which reaches 18 in. or 
20 in. below the bottom of the canal; this runs into 
gravel and clay at 23 miles 10 chains, which again 
dies into a large bed of quicksand from about 
23 miles 25 chains to 75 chains (Fig. 19). At 
24 miles 2 chains the rock is again struck by a bore 
(Fig. 19) at a depth of 12 ft. below the bottom of 
the canal. The Mersey is again twice crossed at 
23 miles 40 chains and 70 chains, and the river 
is to be diverted through an existing channel 
called the ‘‘ Butchersfield Cut.” At 24 miles 
20 chains the Mersey joins with the Bollin; 
from there the canal will become practically 
the river to Manchester, the old river bed to 
be filled up. A sand and gravel formation con- 
tinues to about 25 miles, where a bed of marl is 
reached, overlaid by hard and soft shale; from 
where this runs out, about 25 miles 40 chains to 
Manchester, the canal follows more or less the bed 
of the river, wherein a much more complicated 
strata is met with than along the line of route which 
is away from the influence of the river, as between 
14 miles and 254 miles. Loam and streaks of sand 
overlying hard red sand (Fig. 21) are met with from 
25 miles 60 chains to 26 miles 20 chains, where 
gravel and red rock come in, to 25 miles 15 chains, 
between which points the bottom of the canal by a 
strange coincidence follows almost parallel with the 
upper surface of the bedrock. At 27 miles 15 
chains the rock dips, and is not met with again for 
nearly half a mile (Fig. 22); in the centre of this 
mileage a bore has passed through no less than 
eight different layers of strata in a depth of 48 ft. 
From where the rock rises at 27 miles 45, to 28 
miles 20 chains, the section is very similar, when 
clay, gravel, and marl again appear. The Irlam 
locks are at 28 miles 50 chains; just at the entrance, 
rock again crops up (Fig. 23) and forms the bottom 
of the canal. At 29 miles (Fig. 24) a wedge-shaped 
layer of brown clay comes in which runs for about 
half a mile, reaching a depth of 20 ft. at the 
Manchester end, this suddenly ends in a deep bed 
of loam which it partially overlies—evidently it is 
a deposit from the river which flows above—then 
loam, sand, and gravel make the strata to about 
29} miles, where rock again appears and runs almost 
to the surface at 29 miles 68 chains (Fig. 25). 
At 30 miles 30 chains the rock runs out again from 
the bottom and a heavy bed of loam 36 ft. deep 
covers it, the cutting at this point being entirely in 
loam. A little further on, the rock bottom again 
rises, and from there sand and rock are chiefly met 
with to 31 miles 10 chains, where the rock dies out 
again and blue loam comes in, forming a deep bed 
overlying sand, sludge, gravel, and marl; near the 
Barton locks (Fig. 26), this runs into heavy beds 





of loam near 334 miles. At 34 miles, soil, clay, and 
rock are the formations met with, each in nearly 
equal beds of 10 ft. deep, until about 34 miles 
50 chains, when much sand shows; at 34 miles 
55 chains the bedrock dips (Fig. 27), and sand 
over clay and loam form the strata to the terminal 
dock entrances at Throstle Nest. This completes 
the course of the canal proper. 

‘* From the nature of the strata, as shown by the 
sections, it may be fairly assumed that the deposits 
are post-glacial, together with recent river accu- 
mulations, but it is quite possible they may in 
part be of fluvio-glacial origin; when the work 
has been opened out their exact nature may be 
determined.” 

The strata through the Salford and Manchester 
Docks is similar to that met with along the whole 
course of the canal (Figs. 28 to 35). The arrange- 
ments of these docks, which cover about 62 
acres, are shown by Fig. 28. The quay frontage 
will be a little over 34 miles in length. 

The canal is to be constructed with a minimum 
width of 120 ft. on the bottom (Fig. 36). From 
Barton to the terminus, a distance of 3$ miles, 
the width on the bottom is to be increased to 
170 ft. (Fig. 40); on the Salford side of this 
increased width of waterway, one mile of wharfage 
is to be built, giving a total length of 4$ miles of 
quay or wharfage frontage at the Manchester end, 
and leaving 24 miles of frontage available for 
mooring lighters or vessels along this portion of 
the canal. 

The total rise from the level of mean tide at East- 
ham to the docks at Manchester is nearly 60 ft. ; 
this is overcome by the average rise of 15 ft. at 
each of the locks. The water level in the Man- 
chester Docks is to be the same as the present river 
level at this point. 

The depth throughout is to be 26 ft., but the 
sills of the docks are to be putin at a depth of 


28 ft., so as to allow for a deepening throughout | P 


should the traffic demand it, which the tendency in 
shipbuilding of the present day—pointing to in- 
creased draught—foreshadows. 

As compared with existing large canals the Man- 
chester Ship Canal will be capable of carrying very 
much the greatest traffic. The widths on the bottom, 
and depths, are: Ghent Canal, 55 ft. 6 in., depth 
21 ft. 2in. ; Suez Canal, 72 ft., depth 26 ft. ; and 
Amsterdam Canal, 88 ft. 7 in., depth 23 ft. On the 
Suez Canal it has been necessary to provide passing 
places, otherwise the traffic could only be worked 
in one direction at a time, but on the Manchester 
Canal there will be ample room for two vessels of 
the largest class to pass easily at any point. The 
Amsterdam Canal only allows this with moderate- 
sized vessels. The width at water level will of 
course alter with the slopes, which vary according 
to the nature of the earthwork ; the slopes and 
manner of stone facing in the different strata are 
shown by Figs. 36 to 40. 

(To be continued.) 





THE BRITISH ASSOOIATION. 


On the last day of meeting for Section G there 
had been thirteen papers set down for reading. 
Some of these were of considerable importance and 
likely to lead to interesting discussions. It was 
evident, however, that time would not admit of all 
being dealt with, and there was consequently the 
usual ‘‘ massacre of theinnocents,” This being the 
case, it must have been a matter of surprise to the 
majority of the meeting that so very much time was 
allotted to a paper, contributed by a Mr. J. T. 
Morris, and styled 


‘¢ IMPROVEMENTS IN LIFEBOATS.” 


We will not trouble our readers with a description 
of the devices by which Mr. Morris thinks he can 
add to the efficiency of lifeboats. So far as we 
could gather none of them had been tried in any 
way, and only existed in the brain of the inventor 
or on the very ornate drawings displayed on the 
walls. In fact, we think if Mr. Morris had ever 
attempted to put his theories into practice his paper 
would never have been read, although there is no 
accounting for the marvellous tenacity of inventors 
to their ideas. We should not have gone out of 
our way to notice Mr. Morris’s paper, were it not 
that it is for this year the representative of what 
has become a very pronounced evil in the meet- 
ings of the British Association. This is the ‘‘ local 
influence” which is brought to bear. It is right 








and proper that there should be ‘‘ local influence,” 
but it should not be carried to the extent of making 
a section spend such an unprofitable hour as Section 
G did in listening to Mr. Morris’s ‘‘ improvements” 
in the design of lifeboats. It is to be hoped that 
the authorities who pass papers to be read, and it is 
to be presumed there is such a body, will be more 
stiff-backed in future. 


Tue Tanaye Gas HAMMER. 


Mr. Dugald Clerk followed with a paper descrip- 
tive of the gas hammer invented by Mr. Jas. Robson, 
and which is made by Messrs. Tangye at the Corn- 
wall Works. Our readers will remember that we 
illustrated and described this hammer when it first 
came out in 1885.* Since that date it has been 
continually in use at the Cornwall Works, and 
alterations in detail have been made. : It is claimed 
that it is now as reliable and controllable as a steam 
hammer. After describing the general principle on 
which the machine acts the author went on to 
explain the way in which certain diagrams shown 
had been taken. These were obtained by means of a 
Richards indicator and wire to indicate the energy 
of the blow. They proved the maximum pressure 
to be 56 lb. per square inch above the atmosphere. 
and an average of 22.5 1b. during the whole down- 
ward movement of the hammer piston. As the 
cylinder was 7 in. in diameter, and the fall of 
the hammer 6 in., this amounts to 433 foot-pounds, 
which, after adding on the energy due to the fall of 
the hammer and deducting that due to the resist- 
ance of the springs, becomes 406 foot-pounds, or 
3.52 ewt. falling through one foot. This is the 
case when the hammer cylinder is cold. When hot 
the average driving pressure falls to 20 lb. per 
square inch and the blow to 3.19 cwt. falling 
through a foot, or 358 lb. The amount of gas used 
is 1 cubic foot for 94 blows. Birmingham gas with 
which these experiments were made, costs 2s. 6d. 
er 1000 cubic feet, and 3102 blows are thus 
obtained at the cost of one penny. 

In the discussion which followed, Mr. Osborne 
Reynolds referred to a difference between the 
diagrams shown. The author explained that, in 
one case, the diagrams were just as taken, whilst in 
others irregularities due to the imperfection of the 
indicators (momentum, &c.) had been removed. 
Professor Barr asked if the same mixture of the 
charge was used in quick as in slow working? Had 
the author tried the Crosby indicator? Mr. Clerk 
said that when the lever was moved very fast the 
charge was slightly more dilute. It varied from 
1 in 10 to Lin 8, but the movement was never slow 
enough to get the charge so rich as not to explode, 
and that was all that was wanted. He was of 
opinion that possibly if he had used the Crosby 
indicator in place of the Richards indicator he 
would have had more certain results. He used 
stout indicator cord for giving motion to the drum, 
and also pianoforte wire, and found no difficulty. 


Tue B. A. Screw GavcGe. 


This was the subject of a very brief memoir con- 
tributed by Mr. W. H. Preece. It will be remem- 
bered that the British Association appointed a com- 
mittee to advise upon standard gauges for small 
screws. The paper was simply intended as a means 
of introducing to the section a very beautifully 
made set of taps and die-plates made on the B. A. 
standard. These are suitable for clock, telegraph 
work, &c. They were made by Lehmann, of 
London, and run from }in. down to 100th of an 
inch. The die-plates have the external diameter of 
screw, the diameter of the core of screw, and a 
standard screw hole ; together with four holes for 
cutting. In the big holes they are as usual in the 
solid of the plates, and the smaller holes are 
notched. The set was shown by the recorder of 
Section G, Mr. Edward Rigg, who took a leading 
part in the deliberations of the committee. 


An Exectric Firrepamp Inpicator. 


Mr. J. Wilson Swan next read a paper on the 
firedamp indicator he has devised. It will be 
remembered that the author exhibited at the Aber- 
deen meeting an electrical miners’ safety lamp, and 
in the discussion which followed the objection was 
raised that with the use of that apparatus the means 
of learning the presence of firedamp, that exists 
with the ordinary safety lamp, would be lost. In 
answer to this Mr. Swan produced at the last 
Birmingham meeting a lamp with a firedamp 
indicator attached. The apparatus shown at the 








* See ENGINEERING, vol. xxxix., p. 573, 
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recent meeting was an extension of the principle 
formerly described. The device consists of a port- 
able battery and a combustion apparatus ; the two 
being connected either fixedly or by a flexible 
conducting cord. The principle on which the 
meter acts is, that if a mixture of air and firedamp 
is burnt, the volume of the mixture is diminished, 
in proportion to the amount of firedamp present; 


the pressure and temperature remaining constant, | 


within limits. The combustion tube of the appa- 
ratus is opened to the atmosphere of the mine and 
becomes filled. The two stop-cocks attached are 
then closed and a spring is pressed, when the 
circuit will be completed. At the same time the 
tube is closed to the atmosphere. Within the tube 
1s a platinum spiral, and this becomes red hot, 
when, if any firedamp be present, combustion will 
take place. On breaking the circuit by removing 
the pressure from the spring there will be a rise of 
liquid in the gauge tube. Supposing the contact 
has been kept up long enough to effect perfect 
combustion, and time be allowed for the apparatus 
to return to its initial temperature, the percentage 
of gas in the mixture will be correctly indicated by 
the graduations on the tube. The time necessary 
to effect complete combustion is about 24 minutes. 
For rough measurements complete combustion is| 
not necessary, and with a battery fully charged | 
20 seconds will be sufficient. For exact measure- 
ments the effect of temperature must not be over- 
looked, and it is necessary to let the apparatus 
return to the initial point, or else make due 
allowance. 


The paper was read before a very thin audience, 


v0 


present. Mr. Jeremiah Head asked how the lamp 
devised by the author compared in weight with the 
ordinary safety lamp. To this Mr. Swan replied 
that for equal amount of light there would be equal 
weights, but the general tendency seemed to be to 
ask for more light when electric lamps were used, 
and in that case the weight was necessarily greater 
also. Mr. Lupton asked if Mr. Swan referred to 
'the new form of lamp which weighed 4b. ; to 
| which the author replied in the affirmative. The 
| lamp he exhibited gave five or six times the light of 
‘the improved ordinary lamp and weighed 6 lb. It 
| would give for twelve hours or more 14 to 1 candle- 
| power without recharging. The lamps themselves 
| would last from 700 to 1000 hours. 
Mr. Luptonsaidthatthe Legislature, nodoubt with 
| the best intentions, have now forbidden the testing 
for firedamp in the old way, and therefore Mr. 
| Swan’s apparatus or something like it must come in. 
The illuminating power of the ordinary lamp was a 
| very vague quantity, but if the miner’s lamp gave 
| one candle-power it would do very well. To this Mr. 
Swan replied that his lamp had been tested photo- 
metrically, and it gave 14 candle-power at the 
beginning and one candle at the end of twelve 
hours. 

The last paper read in Section G was contributed 
by Mr. J. W. Pearse, and was on the 





ComMUNICATION OF Morion BETWEEN Bopiks 
Movine at DirFERENT VELOCITIES. 
The apparatus by which the desired end is attained 
has been devised by M. Raymond Suyers, of 
Brussels. The principle is described by him as 





but a few remarks were made by the members 


the ‘‘ infinitesimal division of a mass into elastic, or 


flexible, elements and their dynamical integration.” 
By an apparatus designed on this principle it is said 
that (1) it will set in motion, without shock or 
breakage, a body in the state of rest, whatever be its 
mass and fragibility, by the instantaneous action of 
another mass moving at a high velocity ; and (2) 
that it will arrest, without shock or breakage, any 
mass, whatever be its velocity. The principle is 
carried out by dividing the mass into flexible 
elements, which take the form of steel or phosphor- 
bronze fibres inserted into a shoe. This part of the 
apparatus, which has the appearance of a metallic 
brush, is caused to act on a corrugated steel plate. 
On the shock occurring each fibre acts inde- 
pendently of the rest, and its mass is so small as to 
be a negligible quantity. But as regards the 
dynamical effect produced, the resistance of all the 
fibres, very slight separately, amounts to a high 
total, depending on the number of fibres and the 
dimensions of the brush. The flexibility of the 
fibres must be in direct ratio to the speed of 
the moving body with reference to that at rest, or 
to the difference in speed between two bodies 
moving at different velocities. 

The applications of the principle that appear 
most obvious to the author are as follows: Taking 
up the recoil of cannon; the arrest of a mine cage in 
the event of a rope breaking; the prevention of 
an engine racing in event of a shaft breaking ; the 
prevention of shock on a machine being thrown 
into gear with the motor ; the setting by a train in 
motion of asignal, or the automatic shutting off of 
steam on the locomotive, and the applying of 
brakes so as to render a danger signal self-effective. 
The author then proceeded to describe the means 
whereby these applications would be made. 

The last-named use is illustrated by a working 
model shown in the reading-room at the Society of 
Arts. It consists of a rail 9 ft. long, on which runs 
a carriage weighing 12 kilogrammes (26} lb.), pro- 
pelled by a spring at a speed of 30 miles an hour. 
The carriage is provided with two brushes which 
come in contact with glass plates set in blocks. So 
fragile a substance as glass is chosen to prove the 
absence of shock, and there is no breakage, although 
4 horse-power is transmitted. One brush raises a 
semaphore arm, while either compressing a spring 
12 to 16 kilogrammes (264 lb. to 35 lb.), or raising a 
weight of 8 kilogrammes (17} lb.), a height of 
4 centimetres (1; in.). The work done may be 
checked as the parts are locked in their new posi- 
tion. The other brush brings the carriage to rest 
without shock in a very short distance. It tran- 
spired in discussion that this model has been sub- 
jected to very severe tests by a committee of Belgian 
engineers, and favourably reported on. Mr. Kapp 
had also seen the model referred to, and bore 
testimony to the remarkable effects of the device 
described. 

The proceedings in Section G were brought to a 
close with votes of thanks and other formal pro- 
ceedings. 


Section A. MatHematicat AND Puysicat Scrence, 

Tue Maanetisation or Iron in Strone FIELDs, 

Messrs. Ewing and Low had three papers in this 
section, all on magnetic phenomena. Several years 
ago Professor Ewing somewhat startled the scientific 
world by proving that iron is capable of much 
higher degrees of magnetisation than had been 
supposed. His experiments have been continued. 
In March of the present year, he communicated the 
results of his experiments to the Royal Society,* 
and higher values have since then been gained. 
He employs a short piece of iron, having a central 
neck with two large spreading conical ends placed 
between the pole-pieces of an electro- magnet, 
themselves made a little conical so as to be in 
contact with the pole-shoes ; the magnetisation of 
the central neck is measured ballistically by means 
of a coil of one layer round the neck ; a second 
coil a little wider round the neck serves for 
measuring the magnetic force in the air space sur- 
rounding. With a central neck of 0.65 centimetre 
in.—in diameter, the induction was forced 
up to 32,000 33,000, and 11,000 C.G.S. units for 
Lowmoor, Swedish wrought iron, and the surround- 
ing air respectively. As the iron did not appear 
to approach any maximum, the experiments were 
continued with the large electro- magnet of the 
Edinburgh University Laboratory, which Pro- 
fessor Tait sent to Dundee for this purpose. A 
central neck was turned down to 0.623 square 








* Proc. Royal Society, vol. xlii., page 200, 
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centimetre, that is to a section equal ;}45 of that of 
the pole-pieces; the values were found to be 
38,000, 37,620, 18,900 for Lowmoor iron, Swedish 
iron, and air respectively. The neck was further 
turned down to 0.397 centimetre diameter, making 
its section equal to yt, of that of the pole-pieces ; 
the highest induction obtained was 43,500; and, 
finally, with a still thinner isthmus, ys's5 of the 
section of the pole-pieces, 45,350 C.G.S. units was 
reached. These experiments on ‘‘The Magnetisa- 
tion of Iron in Strong Fields” seem to prove that 
Iron is tending towards demagnetisation in the 
manner Weber's theory leads us to expect. The 
second paper dealt with 


THE INFLUENCE OF A PLANE OF TRANSVERSE SEC- 
TION ON THE MaGNnetic PERMEABILITY OF IRON. 


Mr. J. J. Thomson had already observed that an 
iron bar cut in two is much less permeable to mag- 
netism. Dr. Hopkinson proposed to arrange the 
experiment in such a way that the lines of force 
passing successively through the pieces of iron 
should find a magnetic return path. The iron bar 
to be tested is inserted into a massive iron yoke; 
the bar can be weighted from above up to 226 
kilogrammes (500 1b. about), and is surrounded 
in the middle by a test coil only a few milli- 
metres long. The mode of experimenting is to 
test the iron bar asa whole; to cut it into two, 
four, and eight pieces, in a lathe, to test again ; 
and to finish the cut surfaces most carefully for 
the last series of tests, various pressures being 
applied during the experiments. As may be ex- 
pected, the permeability decreases with the number 
of the cuts ; and pressure has a neutralising effect, 
so that the respective permeability curves in- 
tersect at certain pressures. Carefully finished 
surfaces behave like one solid bar if sufliciently 
compressed. The whole phenomenon may be ex- 
plained by assuming a separating film of air, whose 
thickness was calculated at .). millimetre for lower 
magnetising forces when iron is about a thousand 
times more permeable for magnetism than air. 
Glazebrook gave Thomson’s figures for a con- 
tinuous bar, the same cut, and surfaces finished, 
separated to ,;3, diameter, as 6048, 5472, 6000, 
5328; Thomson did not use a complete iron circuit, 
but simply a wooden clamp ; and he separated his 
pieces to measured distances. Sir William Thom- 
son referred to the difticulties of obtaining a uni- 
form stress, and suggested a film of gold leaf of 
.V001 millimetre thickness, which ought to have 
a negative effect. Lord Rayleigh remarked that 
glass plates can be pressed together so closely that 
we have only afew wave lengths between them. 
Mr. Sellon, Jun., had studied the practical side of 
the question ; it might be thought that loose joints, 
&c., in dynamos would lead to serious losses, but 
he had slackened the bolts without impairing the 
output materially. The last joint paper of Pro- 
fessor Ewing and Mr. Low ‘‘On the Magnetisa- 
tion of Hadfield’s Manganese Steel,” proves the 
permeability of this peculiar steel to be very low 
and practically constant for large and small mag- 
netic forces ; the magnetic permeability appears in 
fact to be hardly greater than that of brass, copper, 
or air, so that this steel would supply an excellent 
inaterial for dynamo bed-plates, &c. 

THe PuysicaL Properties OF MANGANESE STEEL. 

The physical properties of this nearly non- 
magnetisable steel were described by Professor 
Barrett, who, when taking up these researches, was 
not aware of the similar investigations of Ewing, 
and also of Mr. Bottomley. The steel was made 
by Messrs. Hadfield, of Sheffield, who succeeded 
after many failures in obtaining a wire by heat- 
ing the steel to white heat, plunging it into cold 
water, and then drawing it out, repeating the pro- 
cess to draw it finer. Two sorts of No. 19 and 
No. 13 wire were thus made, a tough, soft, and a 
hard very brittle kind. The composition is: Iron, 
85 per cent. ; manganese, 13.75; carbon, 0.85; 
silicon, 0.25; phosphorus, 0.10; sulphur, 0.09; 
the specific gravity, 7.81. The specific resistance 
is very high, three times higher than that of 
German silver, and six times that of iron, and 
the temperature coeflicient low; hence it would 
appear suitable for resistance boxes. The specific 
resistances were in microhms per cubic centimetre : 

Manganese Steel. Nickel. Soft Iron. 

At i5deg.Cent. .. .. 77.6 14.1 13 

215 es oe 99.3 25.4 26 

The following figures give the elasticity modulus 
(Column I.) and the breaking strain (Column JT.) 
in grammes per square centimetre : 


oy #49 ” 





Column II. 
1738 x 104 
768 x 104 
625 x 104 


Column I. 
1680 x 106 
a 1671 x 106 
Soft iron > 1861 x 106 
Ordinary steel | a 1881 x 106 

Pianoforte steel, Barrett .. 1944 x 106 1851 x 104 

Best pianoforte steel, Sir 

W. Thomsoa oe 2049 x 106 2365 x 104 
The breaking strains are thus exceptionally high, 
only surpassed by that of pianoforte steel wire. 
They equal, for the soft wire, 49 tons ; for the hard 
wire, 110 tons per square inch. Very peculiar it is 
that this steel, when raised to white heat and 
allowed to cool, does not show any critical tempe- 
rature. Itdoes thus not behave like iron and other 
magnetic metals, which glow up again at a certain 
temperature; but like a really non-magnetic body. 
The magnetic susceptibility Mr. Barrett found very 
much lower even than Ewing—equal to 2 if steel 
equal 1000. Sir William Thomson thought, how- 
ever, that the method employed might have been at 
fault. At any rate, the magnetic susceptibility is 
very low, and this manganese steel would therefore 
be fitted for ironclad plates which would not disturb 
the compass needle. It seems, however, to rust 

quicker than steel, though not so rapidly as iron. 
Professor Barrett’s paper had been read against 
the protest of a gentleman who had come to 
Section A expressly for the purpose of hearing Sir 
William Thomson explain ‘‘ The Application of the 
New Centiampére Balance to Measure the Electro- 
motive Force of a Single Cell,” this being the next 
paper on the list. As Professor Barrett’s paper was 
originally to have been read on Monday, and had 
only by a mistake of the printers not found its place 
on Tuesday’s programme, Sir Robert Ball ruled 
that Professor Barrett should speak, upon which 
ruling the gentleman left the section room. The 
unavoidable absence of the authors of papers and 
other circumstances render it sometimes impos- 
sible to adhere strictly to the programme. But 
there was no reason to complain about such changes 
at Manchester. If we are not mistaken, the 
member who had protested lost Sir William’s ex- 
planation, which did not occupy many minutes. 
The new balances permit of ready measurements, 
and require only one standard resistance. We 
shall explain the mode of operating when describ- 
ing the apparatus. Sir William tested, on his dia- 
grams, a Clerk cell with his centiampére balance. 
Lord Rayleigh thought that the diagram looked to 
him more as if the balance were to be tested by 
means of the Clerk cell, upon whose constancy we 

could perfectly rely. 


THE Propuction oF A ConsTANT CURRENT WITH 
VaryiIna ELeEcTROMOTIVE ForcE FROM A DyNAMO. 


In this paper Mr, A. P. Trotter drew attention 
to a novel method, first suggested by Mr. Raven- 
shaw. To obtain constant current we either rock the 
brushes, a method which is not applicable to modern 
armatures, though it is used with some success in 
the Thomson- Houston and Hochhausen systems; or 
we compound the dynamo, which can only secure 
an approximately constant current; or we reduce 
the strength of the field, which is advisable within 
narrow limits only. Mr. Ravenshaw proposed to 
keep the field saturated, but to weaken it by 
a movable yoke or keeper partly to divert the 
magnetism from the armature. Mr. Trotter does 
not move this keeper, but winds it with a coil. 
Practical tests show that the idea is perfectly 
correct. Hence to a dynamo with a single 
horseshoe field another horseshoe is presented 
as keeper. Under ordinary circumstances, this 
keeper offers less magnetic resistance than the 
armature and its air space ; and the dynamo works 
at a minimum electromotive force. If, then, the 
keeper bears its own coil, a current may be circu- 
lated, either to obstruct the diversion of lines of 
force until no more lines of force will pass through 
this secondary circuit ; or to resist the main current 
until the output is finally doubled, in the case of 
maximum electromotive force. In a shunt machine, 
the current through these secondary coils may be 
controlled by the addition of a resistance in series 
with it. In aseries machine the current may be 
controlled by a resistance arranged as a shunt on 
the coils, or by dividing the coils into sections. 
These resistances may be controlled by hand or 
by automatic regulator; the diagram exhibited 
showed one of Goolden and Trotter's automatic 
electro-motive force regulators coupled up with the 
dynamo. 


Manganese steel, hard 
on soft 


900 x 104 


MIscELLANEOusS Papers. 
According to the preliminary programme as 
handed to the arriving members, the sections were 





not to meet on the concluding Wednesday. Some 
sections indeed are fortunate enough to dispose of 
their business in time ; but the habitués of Sections 
A and B are quite accustomed to being kept in, and 
so it was this year at Manchester. After several 
reports had been read, and Mr. Vernon Harcourt 
had exhibited and explained his ‘‘standard lamp,” 
Dr. H. Mill read a very interesting ‘‘ Contribution 
to Marine Meteorology.” Mr. Douglas Archibald 
then followed with a paper on ‘The Direction of 
the Upper Currents over the Equator in Connec- 
tion with the Krakatoa Smoke Stream.” Mr. 
Archibald is a member of the Krakatoa Committee, 
who have not yet presented their report, although 
the Krakatoa eruption is now ancient history, and 
although ample material was placed at their dis- 
posal ; the ship-logs, for instance, have supplied 
very valuable information. It seems established 
that for at least two revolutions a strong current 
was maintained in the upper regions, travelling 
from east to west at the rate of from 75 to 80 miles 
an hour, and extendingto 12 deg. north and south 
latitude during the first revolution, and to about 
20 deg. during the second. After this the indica- 
tions became less distinct ; but the current seems 
to have spread on both hemispheres towards the north 
and the south. The volcano itself is situated at 6 deg. 
latitude south. The rate mentioned, 75 to 80 miles, 
appears very high; but if we assume for the current a 
height of 120,000 ft., it has nothing extraordinary, 
and would be reduced to a rate of 24 miles at 1000 ft. 
high, and to a rate of 11 miles, that is, the velocity 
of an ordinary wind, for a height of 100 ft. These 
calculations are based on laws which we partially owe 
to Mr. Archibald himself, and to his original experi- 
ments with kites. Sir William Thomson quite ac- 
quiesced in the rate of 80 miles, great as it might ap- 
pear ; and he added that six lines in an ancient B. A. 
report, contributed by Mr. James Thomson, really 
summarised the whole theory of air currents, but 
that James Thomson could never be prevailed upon 
to work his theory out. Professor Young men- 
tioned that the observations of falling meteors 
afforded some information regarding the velocity 
of air currents on the equator. 

Mr. Haldane Gee’s ‘‘Comparison Magnetometer ” 
looks well fitted for the purpose for which it is de- 
signed : laboratory work to enable students to take 
quick measurements, and to give them an idea of 
what the magnetic magnitudes mean. In a central 
box is suspended a little magnet with a long light 
pointer above a piece of foil or wire acting as 
damper ; the play of the pointer is watched from 
above, through a little window. From both sides 
of the box issue scale slides; on the one side is 
placed the standard magnet, on the other side the 
magnet to be examined, the two turning the same 
poles towards each other. Mr. Bottomley’s experi- 
ments on ‘Expansion by Heat of Wires under 
Pulling Stress,” were explained by Mr. Shaw ; the 
experiments are now in progress, and actual figures 
have not yet been published. The respective wires 
are stretched in a long narrow tube (6 metres by 
5 centimetres) heated by steam, which passes up 
the tube, and loaded by leaden weights which are 
attached in a peculiar way ; comparative tests pro- 
ceed at the same time with wires of the same 
material cold. The heated wires expand more than 
the others, and do not return to their original 
length on cooling ; the elongation continues on 
further heating, also with hardened wires, of which 
some broke under these ¢hanges. The expansion 
coefficients increase with heavier loads. 


CHEMICAL PAPERS. 


The value of the proceedings in the Chemical 
Section must not be judged from the space we shall 
be able to allot to our report. Both in numberand 
in weight the papers brought before the Physical 
and the Chemical Sections compare well with one 
another. The theoretical or strictly chemical cha- 
racter predominated, however, in the papers read 
before Section B. Jet; 

The report of the Committee for Investigating 
the Influence of Silicon on Steel was read by Mr. 
Turner, the secretary of the Committee. The 
matter has repeatedly been dealt with in our 
columns, and the report relies substantially on the 
results already presented to the Chemical Society. 
The general conclusions are: The metal is quiet 
in the mould when even a few hundredths per 
cent. of silicon, in the form of silicon pig, are 
added to the purest Bessemer iron. The metal is 


“* Jour. Chem. Soc., 1887, page 129. 
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originally red-short, and silicon increases the red- 
shortness ; cold, it is always tough, and welds well. 
Silicon increases the elastic limit and tensile 
strength, but diminishes the elongation and the 
contraction of area, a few hundredths per cent. 
having a remarkable influence. The fracture by 
tensile force changes from fine silky to crystalline, 
whilst the fracture by blow becomes more like that 
of tool steel as silicon increases. The hardness also 
increases, and seems to be closely connected with 
the tenacity. With 0.4 per cent. of silicon and 0.2 
per cent. of carbon, a steel was obtained difficult to 
work at high temperatures, but tough when cold, 
capable of being hardened in water, and giving a 
cutting edge which resisted hard usage. When 
present in the oxidised condition the effects of 
silicon are very different, and the product resembles 
more the original Bessemer iron. Further experi- 
ments on the influence of iron containing manganese 
and carbon are being carried out; the manganese 
greatly modifies the effects and enables the metal 
to be readily rolled. The low extension, however, 
is still observed, though not so marked as before ; 
and hence, for the majority of the applications of 
mild steel, silicon does not appear to be advan- 
tageous. 

The reports of the Committee on the Nature of 
Solution, presented by Dr. Nicol, and of the Com- 
mittee on Physical Constants of Solution, by Pro- 
fessor Ramsay, together with several papers contri- 
buted by Mr. Mallet, Mr. Durham, Professor 
Carnelly, and others, indicate sufficiently that this 
most important question, so long neglected, receives 
all due attention now. That many communications 
concerned the relationship between chemical con- 
stitution and chemical and physical properties, need 
scarcely be remarked. Another important labour, 
hardly appreciated by the non-chemist, is the re- 
determination of the atomic weights. Whether or 
not the metre be the ten-millionth part of an 
earth’s quadrant, has practically little significance ; 
but we must have real standard measures of settled 
dimensions, and the atomic weights are to the 
chemist, since the days of the ‘* periodic law” of 
Mendeleieff and of Newlands, and of its offsprings, 
of vastly higher importance. Papers by M. Mallet, 
by Dr. Bailey, Professor Sterry Hunt, and Dr. A. 
Scott belong to this class. Dr. Springer’s paper on 
‘Torsion Balances” has already been referred to 
and illustrated by us ; these beautiful balances excited 
general interest, and their simplicity and accuracy 
will no doubt soon make them as popular here as 
they are in the United States. 


Tue ALKALI MANUFACTURE, 


Tuesday was more technical. Mr. A. Fletcher, 
Her Majesty’s chief inspector under the Alkali 
Works Regulation Bill, reviewed the ‘‘ Present 
Position of the Alkali Manufacture.” The year 
invited such a review. It is generally assumed 
that just a hundred years ago, Nicolas Le Blanc 
worked out his process for the manufacture of soda 
from common salt. There is, however, a knotty 
point in this assumption, of purely historical interest, 
and therefore perhaps not touched upon by Mr. 
Fletcher ; but as the case seems to offer one more 
Instance of the apparent impossibility of identi- 
fying a particular invention with one particular 
name, a few words may be permitted. When Le 
Blanc, then already a well-known scientist and 
physician to the Orleans family, first made his pro- 
cess known, he declared that De la Métherie had 
already described a process how to decompose 
common salt by means of sulphuric acid, to decom- 
pose again the sodium sulphate produced by carbon; 
and how to purify the resulting alkali, and to regain 
the sulphuric acid, &c. What Le Blane added 
was the fusion of the sulphate with carbonate 
of lime, in addition to the carbon already pro- 
posed. The first printed record extant of De la 
Métherie’s process is dated 1789 ; but it seems clear 
that a share of Le Blanc’s fame is due to Mé- 
therie. We know that Le Blanc’s own share was 
not enviably great. In 1790 the first agreement 
between the Duke of Orleans, the ill-famed Louis 
Philippe Egalité, and Le Blanc, Dizé, and Shée— 
Dizé afterwards also claimed the honour of the in- 
vention, but found no credence—was signed in 
London, and the first works were started in the 
same year. The revolution cut off Egalité’s head, 
but not altogether Le Blanc’s supplies, as is often 
asserted, although the works were confiscated ; 
yet he died a poor man in 1806, notwithstanding 
several grants from the Government. Mr. Fletcher 
lets Le Blane commit suicide in the workhouse ; 








the Committee of the Academy, appointed in 1855 to 
inquire into the history of this great invention,* 
simply recorded his death, and assigned to him the 
honour of the invention. 

It was practically the original Le Blanc process 
profiting from the general progress in all tields of 
manufacture that withstood the attacks of all rivals. 
The demand for soda was constantly on the increase, 
so that the manufacturer paid more attention to 
increasing the output than to cheapening the pro- 
cess. Since 1860 improvements in the details 
become more marked. The Alkali Works Regula- 
tion Act of 1863 demanded a more complete conden- 
sation of the hydrochloric acid, and this led to 
another sanitary and technical improvement, first 
introduced at the St. Helens Alkali Works. The 
acid chloride of manganese had been allowed to 
flow away, fouling the Sankey Brook, and wasting 
the manganese; Weldon succeeded in recovering 
the manganese. The new Glover towers of 1859, 
for the concentration of the sulphuric acid, also 
rendered the Gay-Lussac towers more popular, in 
which the sulphuric acid is regenerated. Of late, 
towers of greatly increased dimensions have been 
constructed ; for instance, one at Runcorn, at the 
Weston Soap and Alkali Works, of 21 ft. dia- 
meter and 70 ft. height. For the final concentra- 
tion of the sulphuric acid, platinum is now generally 
preferred to glass, at least in larger works, on 
account of the compactness of the apparatus and 
economy of fuel. In the treatment of the crude 
soda solution of Le Blanc, an important modifica- 
tion was introduced by Messrs. Carey, Gaskell, 
Hurter, and Co., of Widnes, in 1879. The liquor 
from the lixiviating tanks is passed through a strong 
iron coil maintained at 300 deg. Fahr., the ferro- 
cyanide is broken up, iron separated as sulphide, 
and the soda is gained from the purified liquor as 
‘* crystal carbonate,” valuable in itself and capable of 
absorbing carbonic acid, so that a bicarbonate of soda 
can be made from the black ash in twenty-four 
hours, whilst the old method required about three 
months. A short description of the works of 
Messrs. Carey, Gaskell, Hurter, and Co., will be 
found in our reports on the B. A. meeting at 
Southport, 1884. Since 1877 the ammonia-soda 
process, known from 1835, but only worked out 
properly by the Belgian engineer Solvay since 
1866, has forced itself into notice, particularly on 
the Continent. In Germany, 75 per cent. of the 
whole soda is now made by this new process, in 
France 60, in Austria 47 per cent. In England 
three firms are engaged in carrying out this method, 
chiefly that of Messrs. Brunner, Mond, and Co. ; 
but the output is as yet comparativelysmall. If, how- 
ever, bleaching powder, the all-important bye-pro- 
duct, can be made in connection with the ammonia- 
soda process, the rdle of the old Le Blanc system 
will be played out. Three methods are now on 
their trial. Solvay proposes to boil down the waste 
calcic liquor of the ammonia process to dryness and 
furnace the residue with clay. Mond heats his re- 
sidual ammonium chloride with oxide of nickel and 
distils off ammonia with formation of nickel chloride, 
which is subsequently heated in a current of air 
with formation of chlorine. Pechiney obtains a 
residual of magnesium chloride from which the 
chlorine is recovered on application of heat and 
steam. From two unexpected quarters, on the 
other side, light is breaking in for the old method. 
Mr. Chance has strong hopes to utilise the alkali 
waste by recovering the sulphur from tank waste, 
adopting the chief features of the Schaffner and 
Helbig process. By applying carbonic acid gas 
under heat and pressure, the waste is completely de- 
composed, liberating the whole of the sulphur as 
sulphuretted hydrogen, whilst the carbonic acid is 
completely absorbed. The further treatment of 
these products cannot yet be explained, as Mr. 
Chance’s patents are not complete. Mr. G. W. 
Parnell’s sulphur recovery process combines the 
two rivals, Le Blanc and ammonia-soda. The tank 
waste of the Le Blanc process mixed with a solution 
of ammonium chloride flows down a tower provided 
with perforated shelves over which the arms of a 
stirring apparatus move. Steam enters from below 
and carries the ammonia as ammonium sulphide 
with it into a Solvay tower, where it is mixed with 
brine and treated with carbonic acid ; bicarbonate 
of soda and ammonium chloride are formed, and 
further, sulphuretted hydrogen gas liberated. 
Messrs. Carey, Gaskell, and Hurter are also pre- 
paring to meet the opposition, retaining the 


* Compare Com. Rend., 1856, vol. xlii., page 553—579. 





principal part of the Le Blanc process, the manu- 
facture of sulphate of soda. This they heat with 
sulphate of ammonia, distilling off ammonia 
and forming a bisulphate of soda, which heated 
with common salt reproduces the neutral sulphate, 
liberating at the same time hydrochloric acid for 
the manufacture of bleaching powder, &c. The 
neutral soda sulphate just mentioned is dissolved 
in water, mixed with the ammonia recovered, and 
treated with carbonic acid, yielding bicarbammonia 
and a new portion of sulphate of ammonia. The 
only materials used would thus be salt and carbonic 
acid, all the other materials being recovered. The 
struggle between all these rival processes will be 
watched with interest. The amount of salt decom- 
posed for the various soda products and bye-pro- 
ducts was, in 1877, 578,201 tons, and in 1886, 
713,112 tons. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 27th ult., the new steam screw-tug 
Argos, which was lately constructed by the Abercorn 
Shipbuilding Company, Paisley, went on her trial trip on 
the Clyde. The speed which she attained was 12 statute 
miles per hour, which was considered highly satisfactory. 
She is fitted with compourd surface-condensing engines 
of 45 horse-power nominzl, which were supplied by 
Messrs. Hanna, Donald, and Wilson, Paisley. The 
Argos has been built to the order of Messrs. M‘Adam an 
Evans, of Rio Grande do Sul. 





On Wednesday, September 28, the s.s. Bertha went to 
sea from the Tyne for a trial of her engines. This vessel 
has had her old compound engines removed and replaced 
by a set of new tri-compound engines by the North- 
Eastern Marine Engineering Company, Wallsend. The 
cylinders are 21in., 35in , and 58 in. by 39in. stroke, and 
a working pressure cf 160lb. On the trial the mean speed, 
taken over four runs on the measured mile, was 114 knots, 
which was considered highly satisfactory, the engines 
working with perfect smoothness, and without the 
slightest hitch. The Bertha, which is 302 ft. long, 35 ft. 
broad, and 25ft. deep, was, after the tria], taken to 
Messrs. Edwards’ yard at Howdon. The engines, during 
construction, have been superintended by Mr. Menzies, of 
Newcastle. 





The new Spanish cruiser Rena Regente, which is a 
vessel of 5600 tons, and has been built by Messrs. Thom- 
son, of Clydebank, made her trial trip on Wednesday, and 
attained a speed of 19 knots with natural draught. The 
vessel is fitted with a rudder of a novel type, which is 
stated to give her exceptional powers of mancuvring. 


Messrs. Alexander Stephen and Sons, Linthouse, Glas- 
gow, on September 29, launched the Vascougada, a finely 
modelled steel screw steamer of about 1500 tons gross 
register, and measuring 250 ft. by 35 ft. by 18 ft. 3 in. 
Built to the order of Messrs. Ferguson and Reid, Glas- 
gow, and intended for the Bilbao and general carrying 
trades, she has a double bottom on the cellular principle for 
water ballast, and is being fitted with all the most recent 
and approved appliances fer the rapid and effective hand- 
ling of the ship and cargo. She has been constructed 
under special survey of Lloyd's, with scantlings in excess 
of their requirements for the 100 A l class. The engines, 
which were fitted on board before launching, are of the 
most improved triple-expansion type, having cylinders 
18 in., 29 in., and 46 in. in diameter respectively, with 
piston stroke of 39 in., and intended for a working steam 
pressure of 1601b. per square inch. 





Recently the new steel screw hopper dredger Kuphus, 
which was recently built and engined by Meesrs. William 
Simons and Co., Renfrew, for the Bombay Port Trust, 
underwent a complete series of trials on the Clyde which 
were highly gratifying as regards their success. The vessel 
left for poh om on September 30 vid the Suez Canal. 


The s.s. Waverley, whose machinery has recently been 
altered to the triple-expansion system, was taken on her 
trial trips last week. She formerly had boilers working 
at 801b. pressure, and with cylinders 4lin. and 78in. in 
diameter, and the alterations have involved the substitu- 
tion of new boilers of steel, carrying steam at 160]b. pres- 
sure, and the addition of two new cylinders placed on the 
top of the former cylinders. On the trials the engines 
developed nearly 2000 horse-power, and worked with re- 
markable emacduuaas at 64 revolutions per minute. It is 
expected that a great economy in fuel consumption will 
result from the alteration, which has been carried out 
from the specifications of Messrs. Hannery and Baggallay, 
consulting engineers, of London. he s.s. Waverley 
belongs to Messrs. Williamson, Milligan, and Co., and 
with oe sister ship, the s.s. Peveril, is well known in the 
Eastern trade. 








GrowTH or American Citres.—In 1830, the population 
of New York was 238,799 ; in 1840, it had risen to 398,554 ; 
in 1850 to 776,720; in 1860 to 1,332.711; in 1870 to 
1,760,192 ; and in 1880 to 2,303,586. The population of 
Philadelphia in 1830 was 188,797. In 1840 it had risen to 
261,498 ; in 1850, to 432,328 ; in 1860, te 599,773; in 1870, 
to 706,811; and in 1880, to 894,912. The population of 
Chicago in 1830 was 45. In 1840 it had risen to 4470; in 
1850, to 33,463 ; in 1860, to 122,732; in 1870, to 321,460; 
and in 1880, to 572,550, 
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STEAM LAUNCH FOR 
BY MESSRS. 


CONSTRUCTED 





We annex drawings and steam diagrams of a 
40 ft. steam launch recently built for the Royal En- 
gineers at Chatham, by Messrs. Day, Summers, and 
Co., Southampton. She is to be used principally 
in connection with the bridging equipment for towing 
pontoons and boats, and her design was approved by 
the late Instructor of Field Works, Major M. T. Sale, 
C.M.G., R.E. Her principal dimensions, &c., are 
as follows: Length (perpendiculars), 40 ft.; beam 
(moulded), 10 ft. ; depth (central), 4 ft. 9in. ; tonnage 
(builder’s measurement), 18,°; ; diameter (high-pressure 
cylinder) 9 in. ; diameter (low-pressure cylinder), 
14} in. ; piston stroke, 9 in. ; diameter boiler, 
5 ft. 3 in. ; length of boiler, 5 ft. 114 in. ; total heating 
surface, 181 square feet ; firegrate, 7.6 square feet. 

After a very satisfactory trial trip in the Solent 
August 19, when the steam diagrams were taken, giving 
an indicated horse-power of 49.5 with steam at 82, she 
was taken round to Chatham on August 25, and ran 
this distance, about 220 knots, without a stoppage, in 
26 hours 55 min., or at an average speed of about 
8 knots. The engines worked well with no hot bear- 
ings, and the boiler steamed well with no priming. 
The following are particulars of the run: Left 
Southampton dockyard at 5.50 a.m.; off Southsea, 
7.35; Bognor, 10.25; Worthing, 11.40; Brighton, 
12.45; Beachy Head, 3.0; Hastings, 5.10; Dunge- 
ness, 7.45; Folkestone, 10.0; Dover, 11.5; North 
Foreland, 2.35; August 26, Chatham, 8.45 a.m. She 
ran to Dover with 85 lb. of steam and 200 revolutions, 
and beyond at 180 revolutions. The amount of coal 
consumed per hour was about 1 cwt. The exhaust is 
carried through a tank to the funnel, thus heating the 
feed and economising fuel. 





LIGHT PORTABLE ENGINE. 

WE illustrate on the opposite page a new type of 
portable engine recently constructed by Messrs. Merry- 
weather ial Sons to the order of the War Office, under 
instructions from Major English, R.E. At the official 
trial it developed over 10 horse-power on the brake when 
running at a speed of 600 revolutions per minute, and 
its total weight is 1l}cwt. It is intended for field 
use, and may be carried in a van or cart. For the 
purpose of loading and unloading, two rollers are pro- 
vided (not shown in the cut), “3 attached by a frame 
to trunnions on the boiler ; the engine is then lowered 
to rest on these rollers and the two pulleys, and may 
be rolled up or down a couple of planks. For fixing 
when at work the engine is simply bolted to a couple 
of timbers, to which may be also secured the saw 
bench, centrifugal pump, dynamo, or other machine 
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to be driven. The engine has been very — 
designed, extra long bearings being provided wit 
white metal liners. The frame is a semicircular cast- 
ing, carrying the crankshaft at the bottom and the 
cylinder cover at the upper end, and the working parts 
are of steel. The motion is balanced by counterweights 
forged solid on the crank-jaws. An efficient governor 
is provided, and the lubricating arrangements are very 
complete. 

The boiler is Merryweather and Sons’ well-known 
type, as used on their steam fire engines. It is of 
Bowling iron throughout, and is fitted with a large 
number of solid-drawn tubes. For examination and 
cleaning the shell may be completely removed by taking 
off the nuts shown round the angle irons and chimney, 
thus exposing the firebox and tubes. Two self-start- 
ing injectors and the usual fittings are provided. 

The engine is a first-class piece of work throughout, 
and will no doubt prove of great value in cases where 
an ordinary portable engine would not be admissible. 
It can, if necessary, be mounted on a light frame with 
two iron wheels as arranged in the well-known 
‘© Valiant” portable steam pump by the same makers, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 24. 
THE great summer rush for steel rails has subsided, 
leaving prices at 36 dols. at mill, 40 dols. at Gulf 
ports and 37.50 dols. at tide-water ports on the At- 
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lantic. Old rails have declined to 22.50 dols. and 
cargo scrap to 21 dols. Rail blooms are quoted at 31 
dols. and rail plate at 314 dols. Beams 24 for foreign 
and 3} for American. Bessemer pig, 20.50 dols. 
foreign, and 18 dols. and 19 dols. at furnace for Ame- 
rican. The iron production at furnaces is 20,000 tons 
“ad day. Twolarge furnaces are to be built at Pitts- 

urg. Six rolling mills will be begun this winter. 
Merchant-bar plate and tank mills are all busy and 
prices are high. A threatened anthracite coal strike 
of 35,000 miners has been averted. Serious troubles 
are threatened among the cokemakers. Track laying 
is progressing on over 100 lines of road in the United 
States, andup to this date about 7000 miles of road 
have been laid. The total mileage for the year will 
reach 12,000 miles. There are 26,415 locomotives in 
use, 19,252 passenger cars, and 845,914 freight cars. 
All establishments are crowded with orders. Natural 
gas is being sought for in many parts of the great 
Mississippi valley. Much of the drilling done produces 
nothing. Test-holes are being put down, some of 
which have reached a depth of 1600 ft. to 1700 ft. 
The Standard Oil Company has acquired large tracts 
and will sink wells soon. The industrial expansion 
which set in with such force a year ago is inviting a 
great deal of capital, especially throughout the Mis- 
sissippi valley. Prices are maintained well, and the 
productive capacity of the country does not seem to 
be in excess of demand. The construction of railroads 
through rich agricultural, timber, and mineral regions 
is attracting pe numbers, and iand is steadily ap- 
preciating in value, and new markets for merchandise 
and machinery are springing up. The development of 
mines is preparing the way fox a number of industries 
in the West which heretofore have been obliged to 
remain near coal supplies. The steel rail produc- 
tion for 1888 will reach 2,250,000 tons from pre- 
sent indications. Important railroad combinations 
are now under way by which competitive interests in 
the past will hereafter be practically under one ma- 
nagement. The liberal construction given to the 
Interstate Commerce Law has removed all or most all 
of the difficulties which beset the railroad managers at 
the outset. The volume of railroad traffic is unpre- 
cedentedly large. 





OprEssA TRAMWAYS.—The Odessa Tramways Company 
has declared a dividend of 5? per cent. for 1886. The 
dividends for each of the five previous years were as 


annexed :—1881, 6 per cent. ; 1882, ring cent. ; 1883, 
7 per cent. ; 1884, Pati cent. ; and 1885, = Ei cent, 
The amount expended by the company on capital account 


at the close of 1886 was 323,1531, 
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LIGHT PORTABLE ENGINE. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 








STEERING GEAR. 
To THE EpiTor oF ENGINEERING. 

Smr,—In your issue of September 30, a very clear de- 
scription is given of a form of steering gear, which has 
many advantages, though some of your readers may 
perhaps be aware that the principle of the gear has been 
in use already for a great many years. I myself sailed, 
more than twenty years ago, in a ship fit with an 
arrangement the same in all respects as that described, 
excepting the provision for a longitudinal movement of 
the screw spindle. 

The object of that provision seems to be to compensate 
for the inequality of the lengths of the two connecting- 
rods ; it may be noticed, however, that the effect of that 
inequality might be reduced to an inappreciable amount 
by merely increasing as much as practicable the distance 
between the rudder-head and the two working nuts, that 
is to say, by increasing the length of both rods. 

A much neater and better plan, however, is one which 
T saw so far back as the year 1853, on board an American 
whaler, when becalmed in the South Atlantic; which 
plan I will, with your permission, describe. In this 
arrangement both the right and left-handed screw threads 
were cut on the same part of the spindle, intersecting 
each other. The connecting-rods were attached, not to 
ordinary nuts, but to half-nuts, placed one on each side 
of the spindle, and travelling opposite to each other in 
guides, which kept the half-nuts in their places against 
the spindle. The half-nut on one side was fitted to work 
in the right-hand thread, and that on the opposite side in 
the left-hand thread. The connecting-rods were thus 
made equal in length. 

_ In order to give adequate strength to the screw threads 
in such an arrangement, the screw spindle was made 
somewhat larger in diameter than it need have been if 
with only a single thread, and the half-nuts were made of 
considerable length. 

T regret that I have forgotten the name of the vessel in 


(For Description, see opposite Page.) 











which I saw this gear, but I recollect that I was much 
struck with the neatness and perfect action of it, as well 
as pleased with many other instances of mechanical re- 
source on board, the examination of which, together with 
the proverbial American hospitality, proved an ample 
recompense for a long pull under a hot sun. 
Yours very truly, 
J. R. M. 





THE RECENT YACHT RACE, 
To THE EpIToR OF ENGINEERING. 

Srr,—The great interest which the sailing races for ‘* the 
cup,” so long held by our cousins across the water, has 
excited, leads me to ask you to insert the following, 
with reference to the various causes which have been 
~~ for the Thistle’s recent defeat. The causes may 
be thus summarised : 

1, The superior form of the Volunteer. 

2. The roughness of her newly painted bottom. 

3. More accurate knowledge of the tides, currents, and 
flows of wind. A further cause has been vaguely mentioned 
in respect of steerage. : 

As regards the first cause, other things been equal, 
the centre-board must tend to give an advantage to the 
vessel using it on a wind, and this advantage would 
be greater in proportion to the keel of the competing 
yachts, Granting that the vessels were laying over 
25 deg., the centre-board yacht would, in addition to 
her rounded side, at perhaps 40 deg. inclination 
amidships, oppose a flat board at an inclination of 
25 deg. only from the perpendicular projecting below her 
bottom into water of practically greater density ; whilst 
the rival yacht would only oppose her rounded side to 
prevent her from being pressed to leeward. Should 
there be a rough sea as well as a strong wind, the centre- 
board yacht would have a still greater advantage over 
her competitor, for the deep slab (board) would both tend 





to steady and to prevent the impact of the bow sea from 
throwing her so much to leeward, and consequently 
headway through the water would be better maintained. 
The two miles which the Volunteer is said to have gained 
to windward of the Thistle, is a great gain in so com- 
paratively small a distance, and is a larger amount 
than any superiority of form could possibly account for. 

2. If, as reported, the paint upon the Thistle’s bottom 
was not thoroughly hardened, and had not then been 
smoothed over, she was scarcely in the best racing condi- 
tion. Unless forbidden by the rules, coats of paint should 
be carefully rubbed down, and if the bottom be not black- 
leaded, a light coating of oil might be rubbed in by hand, 
until a perfectly smooth surface is obtained. 

3. Personal experience alone can enable the most quick- 
sighted helmsman to acquire such a knowledge (re- 
sembling intuition) of the probable variations of wind, 
currents, &c., as will enable him to steer his vessel with 
the greatest advantage. 

A very long tiller, aided by a tackle, is probably the 
best steering appliance, for the skilled helmsman can feel, 
so to speak, every movement of the vessel, and give just 
the amount of pressure needed to keep her moving 
steadily onward in the right track. Besides superior 

uickness of sight and touch, and accurate knowledge of 
the incidence or angle of wind upon the sails, which will 
produce the best results on and off the wind, is needed to 
make a thoroughly good helmsman, and for an inter- 
national race, steersmen might be previously tested, and 
the best man chosen, just as is now done in the case of 
competing rifle teams, 

Leaving for those who have studied the question and 
also tested it practically, the consideration of the form 
best adapted for speed under the pressure of canvas, and 
the effect of the centre of effort being higher or lower on a 
wind and before it, Iam &c., 

Rosenrt A. E. Scort, 
Rear-Admiral (retired), 








MACHINERY RATING. 
To THE Eprror oF ENGINEERING. 

Srr,—I beg to inclose for your perusal a judgment of 
Lord Fraser in the Scotch Court o Sessions, wherein you 
will observe he has refused to rate machinery or allow it to 
be taken into consideration on the grounds that it has not 
become part of the hereditaments. 

You will observe that he refers to the Valuation Act in 
Scotland, which includes all ‘lands and heritages” and 
‘all machinery fixed or attached to any lands or heri- 
tages.” 

But to be rated, he says, machinery must be so fixed or 
attached that it cannot be detached without destruction to 
itself or the building. 

There is no difference between Scotch and English 
statute law, and in everything said or written by me 
during the last ten or twelve years, I have insisted that 
an attachment, sufficient to make the machine, as Lord 
Cockburn has said over and over again, part and parcel of 
the freehold is required to make it rateable, and that if it 
is not so made rateable it cannot be taken into account. 

Is it not singular, and a little unjust, that manufac- 
turers south of the Tweed should be handicapped by the 
imposition of rateable value on their machines, whilst 
their northern brethren are allowed to go free? 

Tan, Sir, — faithfully, 
Sunderland. OSEPH Ports, Surveyor. 
[We append the judgment to which Mr. Potts has been 
good enough to forward.—Ep., E.] 


Court of Session. Bill Chamber, Monday, September 26 
(before Lord Fraser). The Rating of Railway Plant. 
Appeal—The North British Railway Company v. The 
Assessor of Railways and Canals in Scotland, 

Lord Fraser, in the Bill Chamber last week, heard counsel 
and proof in an appeal by the North British Railway 
Company against the valuation for the current year of the 
lands and heritages in Scotland belonging to them, made 
by the Assessor of Railways and Canals in Scotland, on 
the ground that he had treated the plant and tools in the 
workshops at Cowlairs as being attached or fixed to the 
shop premises, and consequently as lands and heri' . 
The assessor founded on the decisions in two English 
cases. His lordship issued his interlocutor to-day, in 
which he finds that the assessor has erroneously treated 
the plant, tools, &c., of the value of 28,703/., as lands and 
heritages, and as a to the gross value of the 
appellant’s lands and heritages; and that he has 
erroneously failed to deduct 25 per cent. of the value be- 
fore fixing the yearly cumulo rent or value; and that he 
has a added 5 per cent. to the 28,703/. in ascer- 
taining the value of the lands and heritages belonging to 
the appellants in the city parish of Glasgow and the 
barony parish of Glasgow, and therefore he sustains the 
appeal, and remits to the assessor to amend his valuation 
in accordance with the interlocutor. 

In his note his lordship says: ‘‘ The question raised 
under the appeal is one important not merely to railway 
companies who have machine workshops, but to every 
industry, whether carried on by a public company or a 
private individual, in which machinery is used. Hitherto, 
the assessors in Scotland have never held to be heritable 
estate, the annual value of which must be entered in the 
valuation roll, any machinery except engines, boilers, 
and great gearing or shafting. But now it is proposed 
to carry the matter a great deal further, so that the 
assessor would be entitled to value as part of the heritage 
in the case of a mill not merely engine, boiler, and gear- 
ing, but also all the spindles, all the looms, all the carding 
machines; and in the case of a shipbuilding yard there 
would be taken the hammers, the planes, the saws, the 
punches, and the shears ; and in the case of an ordinary 
joiner’s shop there would be included the plane of the 





general joiner and his tools. Itis said, in consequence 
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of recent decisions in England, that this is the law in that 
country in regard to rating, and the assessor in the pre- 
sent case has declared these as precedents to be followed, 
and has dealt with the plant and tools of the North 
British Railway Company in their workshops in Cowlairs, 
in the city parish, and in the barony parish of Glasgow 
upon this footing. Before disposing of the appeal I was 
desirous of having a detailed report from a man of skill 
as to the character of the plant which the assessor has 
valued, and accordingly I made a remit to Mr. James 
Clinkscale, consulting engineer in Glasgow, to return a 
report bearing on each article—describing its uses, its 
position, and its connection with, or its detachment from, 
the building or Jands; and he supplemented this report 
by oral evidence. The general character of his report may 
be found in a few examples. It takes, for example, the 
grindstone and trough which are sitting on the floor with 
no bolts, and are not attached to the ground in any 
way whatever, but for motive power has a belt, driven 
by an engine. Except in this latter particular it is 
the same grindstone which is to be found in any 
smith’s or carpenter’s shop which is turned not by 
steam but by hand, A drilling machine is next men- 
tioned by him, which sits on the floor without any 
bolts, and without being attached to the floor. Other 
articles are more fixed. They are kept in situ by what 
are called dog bolts, to prevent vibration. There are 
sewing machines which are kept steady by screw nails, 
which can be taken out, and on reference to these Mr. 
Clinkscale stated that “ in principle there is no difference 
b>tween that arrangement and a case of a seamstress in a 
house getting a leg of her table screwed down.” Other 
articles present a difference in the way in which they 
are dealt with. For example, an axle-turning lathe 
and a punching machine are bolted to a stone. The 
bolt has a screw nut on the top. It comes up through 
the stone, and the nut screws the thing down. It is 
nota rivetted bolt, but one that can be unscrewed, and 
the machine can then be lifted off. In short, there 
was not, with reference to any of the articles challenged, 
any attachment by a rivetted bolt. The strongest case of 
attachment is that of these nuts, which, however, can be 
unscrewed and the machine taken away. Now, it is these 
articles that the assessor has here proposed to value. 
He has never done it before, except last year in the case 
of the Caledonian Railway. Nor has any other assessor 
in Scotland. Two gentlemen of great experience were 
examined in this matter—namely, Mr. James Henry, 
assessor for the city of Glasgow, and Mr. Robert Pater- 
son, assessor for the city of Edinburgh. Mr. Paterson 
says: ‘* During the thirty-three years since the passing of 
the Act I have acted on the principle of taking the engine, 
boiler, and great gearing, and avoiding tools and imple- 
ments of trade.” Q. ‘* Are you aware that that has been 
the practice of your brother assessors throughout the 
country till Mr. Munroe’s new departure?” A, “That has 
been the practice most strictly adhered to all over Scot- 
land.” He further thinks that although the thing is 
heavy and remains in position through its own weight that 
is not areason for treating it has heritage to be valued. 
“*The printing machines,” he says, “‘in the newspaper 
offices in Edinburgh are very heavy—I believe some of 
them “are 30 or 40 tons in weight—and it has never 
occurred to me to call them part of the house, and 
value them as part of the house. And I do not think 
it ought to be done.” But the assessor in the pre- 
sent case holds himself bound, or, at all events, entitled, to 
follow the principle of the two English decisions, the first 
of which was Laing against Bishopwearmouth, which re- 
ferred to a shipyard, and the articles dealt with sought 
to be rated were lathes, punch, shearing, and planing 
machines, all of which the Court held to be rateable on 
the ground that, althongh they might be capable of being 
removed without injury to themselves or the place, they 
were necessary to the shipbuilding business which was 
was carried on, and must be taken to be intended to re- 
main permanently attached to the premises as long as 
they were applied to the purposes of a shipbuilding yard. 
The second case relied upon by the assessor was that of 
the Tyne Boiler Works Company, the rubric of which is as 
follows: ‘‘In estimating the heritable value of premises 
used as a manufactory, machinery and plant placed thereon 
for the purpose of making them fit as premises for such a 
mauufactory are to be taken iatoaccount as enhancing the 
hereditament, although such machinery and plant remain 
personal property, and are not physically attached to the 
premises.” Son, it is quite clear that this is not the law 
of Scotland. The English Court had to construe the word 
‘*hereditament,” and to find whether or not it was com- 
prehensive enough to include all articles necessary for the 
trade, and so allowing the decision to turn upon the con- 
sideration of the adaptation of the tools or machinery to 
the premises. Those decisions would be more in point 
here if the question turned simply on the construction to be 
put on the words “‘ lands and heritages” without any statu- 
tory definition of what these words mean. In the English 
statute relative to rating, there is no express enactment 
in reference to machinery, such as occurs in the Valuation 
Act, where we find the expression ‘* lands and heritages” 
to include a Jarge number of various species of property 
therein described, and, amongst others, ‘‘ all machinery 
fixed or attached to any lands and heritages.” The 
enactment is not that all machinery that can be found 
to be adapted to a particular mill or gas work or 
shipbuilding yard shall be deemed heritage and to be 
valued. It must be machinery fixed or attached—fixed, 
that is to say,in such a manner that it cannot be de- 
tached from the building without destruction to itself or 
injury and destruction to the building. It is, moreover, 
clearly an abuse of language to say that an article, 
because it is heavy, is fixed or attached to the heritage 
when it rests there without bolt, or screw, or attachment 
of any kind. The reason for this special enactment is 


not far to seek, According to the Scottish mode of 
assessment for public burdens, the landlord pays a certain 
proportion and the tenant pays the rest. The assessments 
are laid on according to the annual value as contained 
in the valuation roll. The sixth section of the Valuation 
Act enacts that where heritages are bond fide under a 
lease for twenty-one years or less, the rent shall be taken 
as the annual value. But if the lease shall be for more 
than twenty-one years, then the rent shall not necessarily 
be assessed as the yearly value, but such value shall be 
ascertained irrespective of the rent. Now, supposing a 
shipbuilding yard, or joiner’s premises, or any other 
premises wherein engineering works are carried on under 
a lease for more than twenty-one years, and the tenant 
brings all the plant (the rent received by the landlord 
being payable merely for the shell of the building), it 
would be a very hard case in such circumstances to 
enter into the valuation roll not merely the annual value 
of the building, but also the value of the tenant’s plant, 
and upon such values to lay on the assessment upon the 
landlord, who derives no sort of return from the plant, 
which is not his. It would be different if the machinery 
that is valued were fixed or annexed to the realty, 
because such machinery becomes a part of the realty, 
and will go to the landlord at the termination of the 
lease. It must have been upon some such ground that 
special enactment in reference to machinery was made by 
the Valuation Act. But whether this be the true gruund 
of such special enactment or not, effect must be given to 
the words employed according to their plain import and 
meaning. The word “attached” may be more elastic 
than the word ‘‘ fixed.” But as to the latter, it is thought 
that it can only have the meaning which I have already 
expressed, and which it must also possess though the pre- 
mises be not let to a tenant, but be in the occupany, as in 
the present case, of the owner. This necessarily leads to 
the conclusion that the assessor here has gone wrong, 
and that the appeal! of the North British Railway must be 
sustained. 

Counsel for the appellants—Mr. Balfour and Mr, Dick- 
son. Agents—Millar, Robson, and Innes, 8.8.C, 
For the respondent—Party. 





THE ACCIDENT ON THE ‘ ELBE.” 
To THE EpIToR OF ENGINEERING. 

Srr,—I have read your account of the late terrible acci- 
dent on the Elbe, at Southampton, and would like to 
ask if it would not be possible to use a twin pipe, with a 
valve on the same principle as used by the Westinghouse 
Brake Company for the hose pipes between carriages to 
get over the difficulty of a burst pipe stopping a train? In 
this plan pipes are employed with a ball valve at the junc- 
tion at each end, so that aslong as the pressure is equal in 
each pipe, the valve is held off by gravity, but if one pipe 
bursts the pressure on the remaining pipe is unbalanced 
and the valve is held up to its seating on the burst side. 
If this plan only check the rush of steam to a certain ex- 
tent it might give the engineers time to escape at least 
with their ely If this could be carried out it would not 
only save life, but would also enable the boat to proceed 
under her own steam with the remaining pipe. Would 
anyone be good enough to inform me if it is a fact that the 
brazing of copper steam pipes becomes “‘ rotten” by pro- 
longed use, and if so, the cause. I read an assertion to that 
effect some years ago, but have never heard of it in-actual 
practice. Apologising for troubling you, 

T am, Sir, yours, 

A Youna ENGINEER. 








FENBY’S MARINE ENGINE. 
To THE EpiTor oF ENGINEERING. 

Sir,—With reference to Mr. Fenby’s letter in your 
issue of last week, I am not prepared to say whether the 
triple crank and double connecting-rod are actually men- 
tioned in the late Mr. J. G. Bodmer’s specifications, but it 
is quite certain that this method of construction was con- 
templated, as it isshown in the model in my possession, 
mentioned in my previous letter, which, as there stated, 
was publicly exhibited for many years at South Kensing- 
ton; for eevee purposes two single connecting-rods 
appear to have answered sufficiently well, although the 
action in that case is not perfectly symmetrical. I shall 
be pleased toshow Mr, Fenby the model in question at any 
time; it represents an engine with two high-pressure over- 
head cylinders; compound engines had, I believe, not 
come into use for marine purposes when it was made. 
The bleach works in which, some years since, I saw an 
engine of the double-piston type at work, are those of 
Messrs. Horridge and Co., at Bolton; it was, however, 
only a small one, the larger engine had then been re- 
moved after running for a very longtime. Among the 
firms to whom double-piston engines were supplied, are 
Messrs. T. R. Bridson and Sons, Bolton; P. i. Jackson 
and Co., Salford ; Sharp, Roberts, and Co., Manchester ; 
and Macintosh and Co. Ido not suppose that any of 
these are still in existence, but all did good work in their 
time. x R. BopMEr. 

14, Delahay-street, S.W., October 5, 1887, 


To THE EDITOR OF ENGINEERING. 

Sir,—I fear Mr. H. P, Fenby is not the first person 
who, honestly believing that ‘‘he is possessed of an 
invention,” finds to his chagrin the truth cf the old 
adage, ‘* There is nothing new under the sun.” He has 
already had Mr. Gall, Mr. Bodmer, and Mr. Dewhurst 
enlighten him on the subject that an engine having two 
pistons of equal area moving in opposite Seniices in one 
cylinder by being coupled to cranks set at an angle of 
180 deg. to each other, is not new, and it is almost with 
regret that I feel bound to dispel his sole remaining hope, 
that this principle of balanced forces has never been 








adopted in compound engines. As a matter of fact my 
firm has been making this type of engine for the last four 
years. The history of the engine is as foliows: In the 
end of 1882 I had occasion to visit the United States, and 
whilst in New York became acquainted with Mr. Justin 
R. Wells, who was the patentee of a balanced engine of 
the high-pressure type, and being much impressed with 
the merits of this engine, turned my attention to the sub- 
ject of applying the principle to compound engines, with 
the result that I designed an engine which completely 
fulfilled all the requirements of the case. In this engine the 
high-pressure piston is connected to a centre crank by one 
piston-rod and one connecting-rod, whilst the low-pressure 
piston is connected to two cranks at an angle of 180 deg. 
to first or high-pressure crank, by two piston-rods and two 
connecting-rods. The two low-pressure piston-rods pass 
outside of high-pressure cylinder through two sleeves, 
bringing the three piston-rod stuffing-boxes all in line, 
This arrangement has the further advantage of increasing 
the distance between the centres of crank-pins, measuring 
along line of crankshaft, which gives ample room for 
large surfaces in crank-pin bearings. With my approval 
Mr. Wells patented this compound engine both in 
America and Great Britain (British patent, January 13, 
1883, No. 201), and I have since had the sole right of 
manufacture in this country. The performance of this 
es leaves nothing to be desired, the advantages of 
balanced pressures, and balanced momentum of recipro- 
— being fully realised in 
am, yours truly, 
ANDREW LAMBERTON, 
Sunnyside Engine Works, Coatbridge, 
September 4, 1887. 


cating parts, due to the 
actual working. 








THE MERSEY BAR. 
To THE EDITOR OF ENGINEERING. 

Srr,—As the state of the Mersey, with that of its 
neighbours, the Dee and the Ribble, is causing much dis- 
cussion, you will, perhaps, allow me to invite attention to 
the following facts, positive and inferential, which affect 
the consideration of any method of improvement. 

The cartographic history of Liverpool Bay is very com- 
plete for two centuries, and shows for that period a steady 
advance westward of the coast of Lancashire, which is 
illustrated on a small chart accompanying the report of 
the Mersey Committee of the British Association in 1856; 
the report includes tables illustrative of the growth of the 
sand-banks. Theadvance of the coast line continues to 
this day, and there is strong evidence that it had been in 
progress for centuries before any historic record. 

It seems impossible after careful consideration of the 
charts to doubt that the whole bay is covered with sand 
from a depth of 40 ft. or 50 ft. below low water, except 
— the bar of the Rock Channel may underlie Burbo 

nk. 


The changes in the channels through the bay and the 
condition of the three rivers are greatly influenced by the 
indrift of sand, which injuriously affects the whole coast 
between the Menai Straits and Wigton Bay. 

From the earliest record there have always been two 
entrances to the Mersey from the north by Formby Point, 
from the west by Hoylake and East Hoyle. The channel 
which is now the principal access to the Mersey has not 
been in existence sixty years, and no doubt the deck walls 
of Liverpool have been influential in forming the channel 
and in the mutations it has undergone. 

The fact that the tide which travels round the north 
and south of Ireland meets off Formby Point, but does 
not exactly synchronise, is very important in any exami- 
nation of this subject. It is also very necessary to 
observe that the northern part of the Irish Sea is a basin 
with two entrances, one between Holyhead and Kings- 
town, the other at the Mull of Cantire; that when the 
tide begins to flow at the first entrance it is ebbing at the 
Scilly Isles; and that the tide is rising at the other 
entrance for four hours after it has begun to ebb in Bally- 
castle Bay. The range at Holyhead is 16 ft. ; at Dalkey 
Island, near Kingstown, it is 13 ft.; at the Mull cf 
Cantire, 4 ft.; in Red Bay, on the coast of Ireland 
opposite, 4 ft.; and in Ballycastle Bay, 3 ft. When the 
time of high water at Hulyhead is 10 hours 11 min,, it is 
10 hours 35 min. at the Mull of Cantire. 

From these facts it is clear that there is not any 
material influx of water through either entrance, because 
none passes either the Scilly Isles or Ballycastle Bay for 
six hours and four hours respectively. Whence then is 
the apparent increase at high water derived? 

Again, where the half-tide level is constant, it is clear 
there cannot be any increased volume of water available ; 
that at spring and at neaps the quantity of water in which 
the tide works is constant, 

In the Mersey are two tides with an interval of from 
twenty minutes to half an hour, 

With this information your readers may appreciate 
more accurately the difficulties which beset the several 
suggestions for improving the different harbours affected. 

Yours faithfully, 
JOsEPH Bovutt. 
Liverpool, October 3, 1887. 








THE HEXTHORPE DISASTER. 
To THE EpiToR OF ENGINEERING. 

Srr,—I have read with great interest your article— 
page 331—upon the circumstances which led to the acci- 
dent at Hexthorpe ticket platform, and I entirely agree 
with all that has been said against the use of non-auto- 
matic vacuum brakes, which are liable to fail at any 
moment, and which, even if they do not fail, are very 
slow in action, and cease to act the moment a collision 
occurs, and the brake-pipe at the front of the engine is 
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broken. It is not necessary for me to tell your readers 
that the simple vacuum brake constantly fails and causes 
accidents, nor will it be necessary to point out that the 
use of this same brake caused the death of twenty-fotr 

rsons at Penistone three E pore ago. If the train at 

exthorpe had been provided with a good automatic con- 
tinuous brake it would have been pulled up from 30 
miles an hour in 100 yards. Yet, to use the words 
of the driver, the brake worked badly, and the result 
was that the train ran for more than 200 yards. 
There clearly was a defect somewhere, and it is greatly to 
to be regretted that the action of the Manchester, Shef- 
field, and Lincolnshire Railway Company in refusing to 
allow experts on behalf of the men to examine the train 
and the brake have acted in a way which is very unfair to 
the driver and fireman, who are committed for trial upon 
one of the most serious charges known to the law, namely, 
manslaughter, 

Every person must see that an inspection of a train and 
site of a collision cannot alter facts. If the brake failed 
the truth should be brought forward ; if it did not fail, 
fifty examinations could not produce a fault unless: it 
actually existed. Why, then, should the company de- 
cline to allow the engineers employed by the men to 
examine? Clearly there can be but one reply; they do 
not desire something to be discovered. hat is that 
something? 

With regard to the suspension of the block system, the 
Amalgamated Society of Railway Servants maintains that 
under no circumstances should the block be suspended. At 
the very time of the accident upon the Manchester, Shef- 
field, and Lincolnshire Railway, the Great Northern Com- 
pany was working a far greater traffic into its station 
at Doncaster, a number of extra signal-boxes were brought 
into use, and the trains were worked upon the block 
system. If one company could adopt a safe system why 
could not another ? 

A very large number of circumstances contributed to 
the disaster, but of course the coroner’s jury has not 
ay into these, but has simply considered that a collision 

as taken place and the driver and fireman must be 
punished. In consequence of the action of the company 
in refusing an inspection, not one single witness has been 
able to be called on behalf of these men. The sus- 
pension of the block; the failure of the brake; the 
absence of a written notice at Liverpool ; the absence 
of ‘* detonators” on the rails, and the dangerous position 
of Hexthorpe platform unprotected by fixed signals, are 
all points that at least require careful consideration. 
Unfortunately the mouths of the driver and fireman are 
now closed or their statements might throw much light 
on the defective system upon which the traffic was worked. 

Yours truly, 
CiEeMENT E. Strerron, 
Engineer Amalgamated Society of Railway 
Servants. 
40, Saxe-Coburg-street, Leicester, October 1, 1887. 


To THE EpiToR OF ENGINEERING, 

S1r,—I see in your issue of 30th ult. a letter re above 

from Mr. Clement E. Stretton, in which he asserts the 
Manchester, Sheffield, and Lincolnshire Railway Com- 
Tany would not allow engineers called by the men to see 
the train and brake. 
__1 think it would be interesting to many of your readers 
if he would name the men and engineers to whom the 
privilege has been declined; the driver and fireman have 
clearly admitted in their evidence both before Major 
Marindin, the Board of Trade inspector, and the coroner 
for the county of Yorkshire, and also the coroner for 
Doncaster town, that certain important instructions in 
reference t> block signalling were received and signed for 
by them but never read, and we have it recorded by the 
juries not only for the county unanimously but also the 
town, that the accident was due to culpable negligence on 
the part of the men in charge of the engine, 

To my mind the company have acted in a most humane 
manner, and I have no doubt that railway companies are 
very thankful that the service generally is not composed 
of men so utterly disregardless of their duty. 

I cannot think it can be to the interest of Mr. Stretton 
or his society to support men over whom such a serious 
verdict has been given by their countrymen. 

am, Sir, yours faithfullly, 
JOHN Hopkinson, 
15, Walbrook, London, E.C., October 4, 1887. 





DIAGONAL BUTTS FOR DECK STRINGERS 
AND PLATING. 
To THE EpiTor oF ENGINEERING. 

Sir,—I find by Mr. Hartland’s letter of the 29th of 
August, that he admits a great gain of tensile strength 
would accrue from the adoption of diagonal butts in deck 
plating, &c. In reply to his queries, I beg to state I do 
not, either by my previous letter or yet in the present, 
suggest an increase in the room and space to favour 
diagonal butt straps, also I think the butt straps could be 
placed on - and might cross a beam if required. If Mr. 
Hartland will turn to page 317 of Thearle’s Naval Archi- 
tecture, he will find a quotation from a paper read by Mr. 

V. H. White, Director of Naval Construction, at the 
Institute of Naval Architects (1873), which is as follows : 
“ Apart from quantitative results, however, it must be 
admitted that the easiest and best way of securing proper 
strength for the butts is to increase the spacing of the 
transverse frames, and thus to secure the butt fastenings 
by the edge rivetting toa greater degree than is now 
possible, This conclusion, supported as it is by numerous 
calculations, furnishes another argument against the 
ordinary system of framing iron ships ; and although not 
worthy to be named in comparison with the more weighty 


arguments based upon a consideration of the strength 
of the ship as a whole, it is not without force. There 
can be little question but that a considerable loss of 
strength in the skin plating at present resulting from the 
close spacing of the transverse frames would be avoided if 
these frames were spaced more widely.” Assuming these 
remarks to apply to deck plating also, we may infer: first 
that if diagonal butts involved an increase of room an 
space, this in itself would in many cases be advantageous 
rather than detrimental ; secondly, the line of fracture 
might possibly pass in some cases through the butt in pre- 
ference to the weakened beam section ; thirdly, the ed 
rivetting is made to assist the square butts, though not in 
the same direction as it would be required to assist dia- 
gonal butts ; I do not consider my proposition unreason- 
able, and therefore do not consider Mr. Young justified in 
saying, ‘‘Surely Mr. Caine is not in earnest,” &c. A butt 
is a necessarily weakened section and should when pos- 
sible be placed where it will not encounter the most 
severe stresses. However confident Mr. Young may feel 
with respect to the accuracy of his own views, he might, 
I think, be polite enough to allow me to decide what I 
need furtherinvestigate. Ingenuas didicisse fideliter artes 
emollit mores nec sinit esse feros ; however, there is conso- 
lation in remembering ut sera nunquam est ad bonos mores 
via. Mr. Young quotes Sir Nathaniel Barnaby’s dyna- 
mical method of deck construction, which appears to be 
based upon the principle of work, apparently in support 
of his argument that the butt section is stronger than the 
beam section, I reply, this does not establish his point ; 
he must first prove the omission of the butt rivets neces- 
sary for no other purpose than to reduce the strength of the 
butt section below that of the beam section, then the omis- 
sion of rivets obtaining, Mr. Young’s point is established ; 
however, remembering a long portion of uniform strength 
is a sine gud non of Sir Nathaniel’s principle, it is difficult 
to imagine how this would obtain if any of the rivets of 
the adjacent butts were retained, especially if the butts 
were left open to one-third the beam space; in other 
words, it is the above indispensable condition of length of 
uniform strength for the distribution of elongation that 
rigidly demands, from a practical point of view, the 
omission of all rivets and straps at the butts. Next Mr. 
Young proceeds to actual calculation as though he were 
not quite assured of his case being proved to the hilt by 
his reference to those two eminent naval architects, Sir 
Nathaniel Barnaby and Sir Edward Reed ; and here I 
find myself the victim of an amount of obtenebration not 
easily described, caused by my endeavours to comprehend 
how two such opposite principles as ‘‘ work” and the condi- 
tions of statical strain can be made to prove the same thing, 
for judging from the data afforded by Mr. Young as the 
basis of his calculation, he appears to have proceeded upon 
statical methods. If we consider a beam of uniform sec- 
tional area supported at the two ends and steadily loaded 
in the middle, the strength varies inversely as the length, 
but when the load is suddenly applied, just the —- 
will be true, viz., the strength will vary as the length. 
Mr. Young also refers to a treble-rivetted butt in the 
stringer, and says, ‘‘obviously in this case, if the deck 
had not required to be water-tight, some of the rivetting 
could have been omitted with advantage,” but does not 
clearly define the nature of this advantage. 

I should not think the advantage claimed by Sir 
Nathaniel Barnaby would obtain, nor does the omission 
of a few rivets imply a very keen appreciation of the dy- 
namical method, the advantage of better sustaining 
steady loads could scarcely accrue, economy and lightness 
would only be secured to a very trifling extent; but apart 
from this I do not think treble-rivetting necessary to secure 
water-tightness, but consider such rivetting evincesa desire 
to develop longitudinal strength. It appears desirable 
to me totransmit the tension as nearly as possible in a fore 
and aft line along each strake of plate, and by diagonal 
joints, full plate strength may be obtained longitudinally. 
I dothink the compressive powers would be so much im- 
paired as Mr. Hartland anticipates ; what does he think 
of open butts under compression? The value of the deck 
plating as the compression flange of a paw is in a very 
great measure dependent on longitudinal connections ; it is 
a great pity it cannot well be attached to the beams by 
being first rivetted to carlings, such carlings being con- 
nected to the beams, and some of the transverse rivetting 
omitted. Since Mr. Young has brought the subjects of 
open butts into the discussion perhaps some of your 
correspondents will enlarge upon the principles involved. 
Whilst fully admitting the truth of Sir Nathaniel Barnaby’s 
statement concerning the actual gain of strength under 
sudden stres:es, I desire to point out to Mr. Young that 
in some instances the increase of strength against sudden 
stresses may involve a dimiaution of power to sustain 
steady loads. For this reason I invite a perusal of the 
following investigation, in which the beam section is ap- 
parently not the weakest. I have endeavoured to simplify 
calculation, and to approximate roughly to the conditions 
of stress in ‘actual ships. 

Let us suppose Fig. 1 to represent the top or deck plan 
of a six-sided rectangular iron tank similar to that pre- 
viously described, the deck plating, however, being 
arranged with brick shift of open butts, and consisting of 
only three strakes of equal breadth connected to each 
other with edge strips, and to the side by small angle- 
irons. I propose to roughly determine and compare the 
intensities of tension, due to hogging bending moment at 
ef and C D respectively, ef representing a beam connec- 
tion usually referred to as the weakened section, and C D 
a section of unpunched plate bridging the gapEF. EC, 
D F (shaded in figure) denote the opening between con- 
secutive plates in lieu of butt straps as descri by Mr, 
Young for more general shifts of butts, I presume. Let 
Sw and S. =intensities of tension at ef, C D respectively, 
A=sectional area at top or bottom (transversely), A also 
=sum of cross-sectional areas of the two vertical sides or 








8° | at ef, C D respectively, Su = x» . 


webs, h=height, M=bending moment at C D, which will 
be regarded equal to bending moment at ¢ f, I and (i)= 
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the moments of inertia of the transverse vertical sections 


9° and Sx = At UV, 
where y=distance of mutual axis from top at section C D. 
To find y, moments are taken about the top of CD, Thus 
wehave - 
APLAR 
2? ae 
Again, to find I we have 
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(14)? 588 588 
“(I soe : - or as 5859 ; 8232, 
But 
Sw: Su::(i). - si. 


and therefore 
Sw: Su :: 586. ‘ : 623.2, 


or as 1:1.81. 


But it must be remembered that the material at ef has 
only about , of the resisting power of the material at 
Cc D, sothat Sw :S. becomes equal to about 1:1.26. It 
must also be borne in mind that for simplic:ty of calcula- 
tion Ihave not considered the whole sectional area available 
for compression below the neutral axis at e /, as is usually 
done in practice, nor do any butts occur at C D other than 
those mentioned, whilst, on the other hand, I have on the 
deck adopted about the worst shift of butts, viz., the 
brick shift. 

I am, Sir, your obedient servant, 
JAMES E. CaIng, 
38, Playfair-road, Southsca, September 28, 1887. 
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TEST OF REFRIGERATING APPARATUS. 
To tHe EpiTor oF ENGINEERING. 

S1r,—I am not interested in any refrigerating machine, 

and had no knowledge of the article which appeared in 
our issue of July 22, and which is criticised by Mr. Schén- 
ceeder in the issue of August 19. 

As a member, however, of the committee making the 
test, I feel that we should defend ourselves against the 
imputation of ignorance made by Mr. S. against Americans 
in general. The word “energy” or “efficiency” do not 
once appear in the committee’s report, neither is there any 
comparison made to any other machine. 

Nevertheless, if we accept the generally received theory 
that heat is a ‘‘ mode of motion” then it matters not 
whether it is used in manufacturing ice, or in propelling 
machinery, both are ‘‘ transformations,” and the vital 
point is the coal is consumed whichever be done. 

hen the coal is burned for the production of ice, a 
certain portion is lost by radiation, &c., another portion 
goes up the chimney, another gives motion to the pumps, 
and acertain definite amount remains locked up in the 
ice. The ratio between this net amount and the total 
heat units in the coal is what I understand the writer of 
the article to mean by the word efficiency. 

We, asa committee, fully understand that it makes a 
difference what the intensity of the cold produced is, as to 
whether a result is good or not. Our report states that the 
brine was cooled from as near 32 deg. as it was practicable 
to control the temperature. To keep it up to this tempe- 
rature a steam coil had to be introduced into the brine, 
since the weather was cold and the machine could not be 
worked to its full power without. The irregularity thus 
introduced was not favourable to regular working, and the 
machine hes since done better work. But as I said at the 
outset, we were examining the machine critically and not 
in the interest of the builders. As to the example given, 
41b. of coal per horse-power per hour for 29.25 horse- 
power=117 lb. per hour, which at 13,000 heat units per 
pound =1,579,500 heat units, of which the 445,500 heat 
units consumed in producing the ice is about 28 per cent, 
instead of 600. 


New York, Sept. 10, 1887. 








Yours truly, 
F, CoLtinewoop. 








Brussets TrRaMwAYS.—The net profit realised last year 
by the Brussels Tramway Company was 29,567/. Of this 
sum 5 per cent. was carried to the statutory reserve, 
24,0007. was devoted to the payment of the dividend due 
for the year upon the 5 per cent. preference shares, 4000/. 
was absorbed in the payment of a dividend upon the 
ordinary shares at the rate of 3/. 6s. 8d. per cent. per 
annum, and a final balance of 89/. was carried forward to 
the credit of 1887. The gross revenue from working last 





year was 106,106/, 
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BI-METALLISM., 

Ir is not our intention to enter the strife which 
rages between the bi- and the mono-metallists. The 
contest is a very real one, for the fall in the price 
of silver has been greatly felt in the eastern 
trade. The newspapers are, from time to time, 
filled with letters on the subject, and long columns 
are devoted day after day to the dispute with no 
apparent result, each side being apparently in- 








capable of being convinced or of seeing the force 
of the other's arguments. The conflict recalls 
one of those Homeric battles which exhibit all 
the characteristics of a bloody fight except the 
slaughter. The combatants are set in martial 
array, and advance against each other filling 
the air with battle cries, while they launch flight 
after flight of quick winged arrows and hurl 
the ponderous spear. But a crowd of busybody 
goddesses stealing down from Olympus while Jove 
nods his forty winks, work a spell on the flying 
missiles, blunting the points and reducing their 
weight, so that they fall innocuous as a shower of 
snowflakes. Each army continues the struggle, 
filled with amazement that opponents can be found 
so childish as to fight with toy weapons which will 
not wound, and so thick of skull and skin that 
javelin and arrow glance from them as from the 
hide of the armour-clad alligator. As the day 


t | wanes fatigue brings the battle to an end, and each 


side marches to its camp with all the pomp and 
circumstance of victory. The public, meanwhile, 
looks on with wonder at this kind of fray, although 
each party tries to enlist it under its banners, the 
bi-metallists insisting that every form of evil—bad 
trade, over production, and low wages—comes from 
the demonetisation of silver effected by their oppo- 
nents, while the latter affirm that silver has not 
been depreciated by anything they have done, and 
cannot be restored to its original value by the quack 
remedies of the bi-metallists. No one would wil- 
lingly be drawn into active participation with either 
party in a dispute so barren of results as this, 
whichever way his sympathies may lean, and most 
people have hitherto contrived to keep clear of the 
question, hoping that the depreciation of silver will 
grow less in the near future, and may possibly dis- 
appear altogether by natural forces. If this should 
be so, we shall all be delivered from the necessity 
of investigating the arguments for and against bi- 
metallism, and shall escape from the stigma of 
thick-headedness which is actively tossed from side 
to side when logic fails to convince. If, on the 
contrary, silver should continue to decline in value 
every one will be obliged to take his stand either 
with those who believe that the value of an article 
can be arbitrarily fixed by enactment without 
regard to its cost of production, or else with those 
who affirm the contrary, and contend that it is 
better to try and adapt ourselves to circumstances 
brought about by natural laws than to fight them 
by legislation. Once the mass of the people feels 
the situation sufficiently to be interested in deter- 
mining the policy to be followed, the academic 
form of fight will disappear, and instead of argu- 
ments being weighed, heads will be counted.’ 

The reasons in favour of the belief that the fall 


‘| in price in silver is only temporary, and has been 


caused by circumstances which are disappearing, 
were laid before the British Association by Mr. 
Edward Atkinson, of Boston, U.S.A., in a very 


5] temperate paper, which is worth the perusal of all 
¢ | Who are interested in this question. 


Mr. Atkinson 
set himself to prove: (1) That the excess of silver 
which has existed during the past few years has 
been mainly local; (2) that the late rate of pro- 
duction of silver will not be maintained; (3) that 
the depreciation of silver has been accompanied 
with an increase of material prosperity, in spite of 
the so-called badness of the times; and (4) that 
the awakening which is to be observed in the East 
will produce a demand for silver which it will be 
difficult to satisfy, and which will carry the metal 


3 | back to its old price. 


The decline in the value of silver dates from the 
time (1873) when Germany called in the miscel- 
laneous coinage of the empire, and issued a new 
one, making gold the principal tender and silver 
the limited one. This change used up a great part 
of the spare gold of the world, and the silver, 
which had formerly been held by the German banks 
as reserve, was offered for sale, and most of it found 
its way to London. At the same time, the annual 
product of silver was increasing rapidly, and the 
result was a scare that the market was going to be 
glutted. The free coinage of silver had been abo- 
lished by the Latin Union, and there was, of course, 
no greatly increased demand for the metal for 
manufacturing purposes, while the stream of com- 
merce which naturally carries silver to India, and 
thence into Asia, could only provide a channel for 
the usual sums. Hence, although the amount of 
silver in the world had only suffered a very mode- 
rate increase, yet the additional amount was all in 
one place, and that the chief financial centre. This 








congestion was further intensified by the action of 
the Indian Council in paying their liabilities in bills 
drawn in silver rupees. It was no wonder that, 
in face of all these circumstances, the price of 
silver fell. 

It is interesting to try and estimate the causes 
which led to the depreciation of silver as compared 
with gold. If the production of the two metals 
increased or decreased uniformly, then we should 
expect their relative values to remain constant, 
unless the demand for either of them altered. 
Now the production of gold from 1493 to 1850 
is estimated at 4,752,000 kilos., while that of 
1851 to 1885 is estimated at 6,383,000 kilos., or 
134 per cent. of the former. In the case of silver, 
however, the yield from 1493to 1850 was 149,826,000 
kilos., and that from 1851 to 1885, 57,564,000 kilos., 
or only 38} per cent. of the former. Hence, in- 
stead of silver gaining on gold and threatening to 
swamp it, it actually fell far into the background. 
Now, had it not been for the enormous expansion 
of western trade during the last quarter of a cen- 
tury, it is evident that we should have suffered from 
a surplus of gold, and that silver would have been 
greatly appreciated. The gold, however, has been 
absorbed, and many persons hold that we are suffer- 
ing from a scarcity of it. The surplus of silver, 
however, has not found a similar outlet. The 
transactions of daily life have no doubt taken up a 
greater amount than formerly, while the new Ameri- 
can coinage has absorbed as much as Germany 
threw on the market. But the thousand million 
silver-using peoples of the world have remained as 
they were, tilling the land and following their tra- 
ditional manufactures with the old rude and slow- 
moving appliances. They have only been able to 
take their accustomed quantity of silver to make 
up the annual waste, and to add to their little 
hoards. Even when their trade has grown, and 
they have been able to increase their export of 
wheat, cotton, tea, opium, and the like, every pos- 
sible means has been taken to induce them to 
receive payment in manufactured goods, in machi- 
nery and railway appliances rather than in silver. 
Thus the bullion has accumulated, and could only 
be forced forward into its natural markets by a fall 
in its price. The British supremacy in the East 
causes the Oriental trade to converge in this metro- 
polis, and hence those who have silver bullion to sell 
naturally send it tothis market. Consequently it is 
possible to create a glut here by an increase which, 
as compared with the total amount of silver in the 
world, is very small, The whole quantity of silver 
mined in the thirteen years 1873-86 is not equal to 
a dollar per head of the population of the globe. 

No doubt there has been a very considerable in- 
crease in the amount of silver got from the mines 
during the past few years, and this has given rise 
to the suspicion that we are within the possible 
range of ‘‘an avalanche of silver,” an output of 
such enormous amount that it would totally dis- 
organise the commerce of the world, and render 
the currency and the hoards of the teeming millions 
of the East almost valueless. The increase seems, 
however, to have passed its maximum, for already 
the famous Comstock Lode is exhausted, or nearly 
so, the Silver Islet Mine in Canada has been aban- 
doned, and many of the most famous districts have 
worked out their easily attainable ores, and are 
now obliged to be content with smaller returns 
obtained at greater cost. The mining opinion of 
America is strongly impressed with the fact that 
the flush of silver is over, and that an increase, 
rather than a decrease, in its value is to be looked 
for. 

Mr. Atkinson is entirely opposed to the idea held 
by the bi-metallists, that the great fall in prices 
which has taken place all over the world is the 
result of the depreciation of silver. He points to 
the United States, where the fall began earlier, has 
been greater, and has continued longer than else- 
where, yet comforts and luxuries have increased on 
all sides, and wages are as high as they were in the 
period of paper inflation. Common labourers can 
buy 66 per cent. more of the necessaries of life 
with the earnings of one day’s work than in 1865; 
factory operatives of all kinds, men and women, 
can buy 78 per cent. more; good mechanics can 
buy 90 per cent. more, and men of special skill 
over 100 per cent. more. The same thing, but ina 
smaller degree, is true of European countries. How 
then can it be maintained that the so-called demone- 
tisation of silver has been attended with disaster 
and stagnation of trade on all sides? No doubt it 
has produced local hardship, and has curtailed our 
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trade in the East, owing to the rise of prices it has 
caused in manufactured goods delivered in India, 
but the world has prospered asa whole. The stan- 
dard of comfort has risen, while capital keeps on 
increasing until it is almest impossible to find a 
profitable use for it. 

If we divide the population of the globe into 
two groups—those using a gold standard and those 
using a silver standard—we find 400 millions in the 
former and 1000 millions in the latter. The gold- 
using people, with the exception of the Russians, 
are in a state of the highest activity, and by means 
of machinery, railways, and the factory system, 
have increased their trade in proportion to their 
population to such a degree that they require far 
more circulating medium to adjust the balance than 
they did thirty or forty years ago. Should the 
peoples of the East ever experience an awakening 


which will rouse them out of their mental lethargy, | _ 


and inspire them with European activity and rest- 
lessness, where is the metal to come from to supply 
them with coin? The present excess of silver would 
be immediately absorbed, and a cry be raised for 
more. Such change is not impossible. Already 
Japan is adopting our habits and ideas with a readi- 
ness which is perfectly startling; China is beginning 
to build railways, while its wealthy inhabitants 
combine to form steamship companies, and to run 
factories; in India, all the coarse cotton yarn, 
which once came from Lancashire, is spun in Bom- 
bay mills owned by Parsee merchants, while the 
Government is covering the country with railways 
which provide outlets for produce which hitherto 
could find but little sale. The repose of centuries 
is gradually being disturbed, and it is possible that 
some day it will give place to busy activity, and if 
it should, both gold and silver may be appreciated in 
a marked degree. 

All speculations as to the future, however, depend 
on the supposition that the output of precious metals 
will not suffer any great increase, an assumption 
which is not very safe to make. The case of the 
Mount Morgan Mine stands in protest against all 
such hypotheses. It is true that the amount of 
gold found there is not excessive, but it shows that 
a volcano may spurt forth lava mixed with gold, 
and when we remember that all gold is believed to 
be of volcanic origin, it suggests the possibility of 
there being some deposit in existence where the 
gold forms a much larger percentage of the whole 
than at Mount Morgan. According to Professor 
Egleston, the whole amount of mined gold in the 
world does not exceed fourteen hundred million 
pounds sterling, and this, if cast in a solid ingot, 
would only produce a block measuring 25 ft. by 
25 ft. by 31 ft., that is, about the size of a subur- 
What a petty result for all the digging 
and moiling, the murderings, the thievings, and the 
rascality of all the mining camps since the Spaniards 
landed in Mexico. When the amount of our stores 
of gold is brought before our mind’s eye in this 
way, it does not seem to stretch the bounds of 

ossibility greatly to assume that some day another 
Mount Morgan may be discovered surrounded by a 
hill of lava in which the gold will be sufficiently 
richly diffused to make such another block. The now 
depreciated silver would then regain its old posi- 
tion. If, however, it should be the white and not 
the yellow metal which should be found in unpre- 
cedented abundance, then the historian of our 
times will be able to borrow a sentence from him 
who related the marvels of King Solomon’s reign, 
and say, ‘‘ Silver was nothing accounted of in those 
days.” It only needs a catastrophe of this kind— 
for catastrophe it would be—to demonstrate the 
absurdity of bi-metallism. 








THE WEATHER OF SEPTEMBER, 1887. 

Tue weather of June, July, and August produced 
an exceptionally bright and pleasent summer. From 
the long duration of bright sunshine it would have 
been remarkably hot had it not been for the pre- 
dominance of north-westerly winds bringing over 
these islands cool polar air, thereby tempering the 
heat. It will be remembered for the long drought, 
its most marked characteristic. In this feature it 
resembled the summer of 1885, as well as in its 
favourable harvest. September brought a decided 
change of weather. Though not very stormy it has 
been rather cold, with frequent but not over- 
abundant rainfall. The mean pressure and tem- 
perature of the atmosphere at extreme positions of 
the British Islands to which the Isle of Man is 
central were as follows ; 





Mean 








| | 

| Mean Difference | Difference 
Positions. | proggure. from Normal ttre, from Normal. 

. 

| in. in. | deg. deg. 
North .-| 29,81 above 0.05 | 61 below 1 
South ry 29 97 nil. | 57 » 2 
West --| 29.95 above .09 | 55 me | 
East «| 29.86 below .03 | 54 % 2 
Central .. 29.88 above .0l | 55 a 1 











The distribution of rainfall in frequency and 
amount may be roughly represented by the follow- 
ing results: 





| 








Places, | Rainy Days. _ Amount. eye 00ie 
| | in. in. 
Sumburgh .. “64 25 | 3.14 below 0.32 
Bailly fiat 008 6 19 8.63 1» 0.06 
Valencia is “ 17 | 8.86 os: | RG 
Yarmouth ., a 21 | 2.18 5. O00: 


The mean atmospherical pressure was about 
normal in amount and distribution, and in corre- 
lation with the resultant of the daily general di- 
rections of the winds, N.W. by W., the normal 
resultant being W. by 8S. The northerly tendency 
of the winds accounts for the mean temperature 
having been everywhere slightly below the average 
due to the month, and for the deficiency of rainfall 
which was relatively most marked in east England. 
During the first week rain was very general, and in 
the north and east of Scotland it caused much 
damage to standing crops, roads, and bridges. On 
the morning of the 2nd 1.20 in. of rain was measured 
at Aberdeen, 1.33 in. at Mullaghmore, 1.02 in. at 
Belmullet, 1.25 in. at Donoghadee ; on the 5th, 
1.03 in. at Nairn ; on the 7th, 1.62 in. at Shields. 
At 6 p.m., on the 6th, a cyclonic centre appeared on 
the south-west of Ireland, pressure 28.9 in. ; at 
8 a.M., the 2nd, it was on north-west England, and 
at 6 p.M. off the north of Scotland in the North Sea. 
The atmospherical pressure was also 28.9, the least 
on the Ist; the greatest, 30.6, occurred on the 
19th. The highest temperature, 74 deg., was re- 
ported at Kilkenny on the 6th ; the lowest, 32 deg., 
at Loughborough, on the 29th. Barometers were 
low on the 27th and 28th at all stations, there was 
very little wind, and the weather was fine. This 
instance strikingly shows that-wind force depends 
upon the barometrical gradient rather than upon 
the absolute height of a barometer at any given 
station. The south-west of England had the most 
sunshine and the clearest weather; the north of 
Scotland had the least sunshine and the most over- 
cast weather. Clear days ranged between 3 in the 
north and 7 in the west; overcast between 15 in 
the north and 8 in thesouth. The duration of bright 
sunshine for the five weeks ending October 3rd, 
estimated in percentage of its possible amount, was 
for these islands generally, 30 ; Channel Isles, 42 ; 
south-west England, 39 ; south Ireland, 36; south 
England, 34; west Scotland, 33; north-west 
England, 29; central England, 28; east England 
and east Scotland, 27; north-east England and 
north Ireland, 23; north Scotland, 21. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday evening last, the 30th ult., an ordi- 
nary general meeting of this Institution was held 
in the lecture hall of the Institution of Civil Engi- 
neers, the Council of the latter body having ac- 
corded their usual hospitality to the kindred Society. 
The chair was taken punctually to the time arranged 
by the President, Mr. Edward H. Carbutt. 

Only one paper was set down for reading, that 
‘*On Jrrigating Machinery on the Pacific Coast,” 
by Mr. John Richards, of San Francisco. This 
interesting communication we hope to print shortly 
with the illustrations that were shown on the walls. 
Time did not admit of any lengthy discussion, Pro- 
fessor Unwin being the only speaker. As the 
discussion was adjourned, and as doubtless when it 
is renewed at afuture meeting there will be a good 
deal of interest to record, we think it better to defer 
our report of Professor Unwin’s remarks, so that 
they may accompany those of other speakers. 

The chief business of the meeting was to discuss 
the paper contributed by Major Thos. English, 
R.E., of the War Office, in which he detailed the 
results of a series of experiments he had made to 
thrown light on 

Tue DisrripuTion OF Heat In A STATIONARY 

Stream ENGINE. 

This paper, it will be remembered, was read at 

the spring meeting of the Institution, and after 








Mr. B. Walker, of Leeds, representing the firm that 
supplied the engines, and Mr. David Greig, also of 
Leeds, and who represented the firm that supplied 
the boilers, had been heard, the discussion was 
adjourned. As the paper was read in London it 
was considered best not to renew the discussion at 
the late Edinburgh meeting. We published the 
“4 on pages 57 and 106 of the present volume. 
ince the reading of the paper the author had 
made some supplementary experiments, the results 
of which he laid before the members last Friday 
before the discussion commenced. The experiments 
were designed to ascertain, as directly as possible, the 
netamountof initialcondensationina steam cylinder, 
and were carried out on an ordinary portable engine 
having a 10in. by 14in. cylinder jacketted at the 
sides, but not at the ends. The quantity of steam 
was so small and the admission so direct that the 
question of priming or condensation before admis- 
sion could not arise. The connecting-rod was dis- 
connected, and the piston was blocked at the end 
of the stroke furthest from the crank. The interior 
of the cylinder surrounding the piston-rod was 
entirely filled up with wood and iron packing. The 
steam passage between the valve seat and the end 
of the cylinder next the crank was also solidly filled 
up. The port itself was closed by a brass plate 
scraped down to the level of the valve seat. The port 
admitting steam to the end of the cylinder furthest 
from the crank was left open. The crankshaft, 
eccentric, and valve were driven by another engine, 
The steam pressure in the boiler was maintained at 
a uniform amount, and the regulator was kept open 
during the trial. The result of these arrangements 
was that steam at boiler pressure was alternately 
admitted to and exhausted from the clearance space 
in the steam passage and end of the cylinder furthest 
from the crank, once in each revolution, the time 
of admission corresponding with a cut-off at about 
seven-tenths of thestroke. Each experiment lasted 
for about an hour, the revolutions during this time 
being noted by a counter ; and indicator diagrams, 
usually three in number, were taken at intervals. 
The steam passing through the engine under the 
conditions was measured, as in the trials detailed in 
the original paper, by connecting the exhaust port 
with a surface condenser, and collecting the result- 
ing water, which after that derived from the steam 
required to fill the clearance volume of about 0.035 
cubic foot should give a direct measure of the diffe- 
rence between the amount condensed by the 
clearance surface of 2 square feet on entering the 
cylinder, and the amount re-evaporated from the 
same surface. Sixty-four separate experiments, of 
which thirty-five were condensing and twenty-nine 
non-condensing, were satisfactorily made, besides 
five rejected for manifest errors. The steam pres- 
sures employed were 45 lb., 30 lb., 20 lb., and 101b. 
above atmosphere ; and the number of revolutions 
were approximately 130, 100, 70, and 50 per minute. 

The results of sixty-four experiments are given 
in the paper. We give in Table No. I. the means 
of all the experiments quoted, which we have calcu- 
lated from the tables in the paper, as the latter are 
too voluminous for us to reproduce. Those of our 
readers who require more precise data we must refer 
to the Proceedings of the Institution, for it must be 
confessed that average figures only convey partial 
information as to the results. The notation used 
in the original paper and retained in our Table of 
averages is as follows : 

Let p, be the diversity, or weight in pounds per 
cubic foot of the steam on admission, and up to the 
point of cut-off, and let ¢, be the corresponding 
temperature. Also let p, and t be similar quan- 
tities for the steam in the cylinder when the exhaust 
port closes. 

Let W be the weight in pounds of the water col- 
lected per revolution from the condenser. Then 
this is made up of: (1) the difference of weights 
of the steam filling the clearance volume ¢ X at the 
temperature ¢, and t, respectively, or (p,—p.) 
ec X; and (2) the weight of steam condensed and 
not re-evaporated between admission and cut-off, 
on the constant clearance surface S, of 2 square 
feet. Hence the weight of steam per revolution, 
condensed and not re-evaporated between admission 
and cut-off, is W—(p, — po )c X. 

If Q, be the number of thermal units in each 
pound of steam entering at temperature ¢,, and /y 
the number of thermal units in a pound of water at 
this temperature, then the number of thermal units 
abstracted from each pound of steam condensed 
between admission and cut-off is Q, —h,. 

And if C be the number of thermal units abstracted 
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per revolution from the steam combined in the 
clearance between admission and cut-off, then C= 


would be if there were no clearance, and calculating 
volumes of working steam independently of clear- 
ance steam, which diverted the mind from the main 



































(Qi-h) {w-@ 1~Po) ¢ x} thread of the matter, and instead of calculating the 
TABLE No. I.—Ner IniT1AL CONDENSATION IN JACKETTED CYLINDERS. 
Means of Experiments. 
ee ee oe ae | { | , = oe ) = 
| Density of Steam. phermal Units in Net Initial Condensation b: 
* y Clear- 
ron ie Cubic 1 Ib. of ance Surface. Thermal Units, 
Revol aos Water ee eras 
Clearance Fay ai | | Collected | 
— Volume, |g M | per Revo- Per Square Foot of Sur- 
i econd. } lution. | Total per | face at One Revolution 
Initial. | Exhaust, | Steam. | Water. Revolution, per Second. 
| C/N 
eX. N, Pu Po, Qu | hy. Ww. Cc. Se 
cubic ft. revs. lb. Ib. units, | units. | 1b, units units 
Non-condensing engine 035 1.486 | 0.109 0.0407 | 1165 | 241 0.0136 10.31 6.06 
Condensing engine 08 1.459 | 0.105 0.0174 | 1164 | 239 | 0.0141 10.01 5.75 








The paper then gives the details of calculations 
and also their results in tables. The results appear 
to indicate that the net initial condensation, or 
excess of condensation over re-evaporation, by the 
clearance surface varies directly as the initial 
density and inversely as the square root of the 
number of revolutions per unit of time. The 
average results of the whole series of experiments 
detailed corresponds with an excess of initial con- 
densation over re-evaporation during admission, 
equivalent to 8.2 thermal units per square foot of 
clearance surface for steam at 0.146 density or 60 lb. 
per square inch total pressure, and at one revolu- 
tion per second in a jacketted cylinder. This and 
the previous results obtained by the author, as 
well as those of the United States experiments in 
1874-5, can be fairly represented by the following 
formula for excess of condensation over re-evapora- 
tion of the inclosed steam at any point of the 
stroke of an engine. Q represents the sum of the 
thermal units existing in 1 lb. of the mixed steam 
and water, and of those accounted for by the work 
done. S is the surface of the sides of the cylinder 
up to the point in question in square feet : 


(Q-Q) W= ne ( 1- 5 + 0.06 S 
aN 


Pi Se 
for jacketted cylinders. 


80p, Se po 4-0.06 S 
Q-Q) W= a ( She 
VN PL 8. 

for unjacketted cylinders. 


On the discussion being opened, the first speaker 
was Mr. Michael Longridge, who spoke of the 
high value ofthe experiments, and referred to 
the debt of gratitude the Institution and all mecha- 
nical engineeers were under to Major English 
for the trouble he had been to in making these 
trials, and still more for his liberality in making 
them public. Having said so much he could not 
but regret that so much gvod work had not been 
spent on a more worthy subject. As the price 
of fuel and water was of importance it would be 
better to break up these engines, which required 
34 lb. of water per hoise-power per hour when 
working condensing, with half as much more to drive 
the air and circulating pumps, and 40 lb. of water 
when working non-condensing. The coal and water 
saved by reducing the consumption to 17 lb. with a 
condenser, and 22 lb. to 241b. without, would soon 
repay the cost of new work. 

Referring to the details of the trials the speaker 
pointed out that the author had stated that the 
steam was partially dried, or possibly slightly super- 
heated in the steam pipe, by steam from another 
boiler, This jacket steam was 1401b. pressure, 
whilst the pressure in the boilers supplying steam 
to the engines was 80lb. to 901b. The speaker 
pointed out that the amount of superheat induced 
in this way ought to have been ascertained and 
taken into consideration as it might affect the 
results. Referring to the diagrams he also asked 
if any means were taken to find whether the piston 
of the engine was absolutely tight, as the results 
would lead him to suppose otherwise. 


heat supplied from the back pressure line, which 
introduced a variable standard of efficiency, the 
speaker thought it would be better to work with 
the actual pressures and volumes obtained direct 
from the indicator diagram, and to calculate the 
heat supplied from a fixed temperature zero, or 
from 32deg. He, however, preferred zero. The 
analysis might be expressed by a very simple equa- 
tion. If O were the heat supplied to the engine, 
W the absolute work done up to a given point of 
the stroke, U the internal heat of the steam at that 
point, C the heat absorbed or given out by the 
metal, then the conditions in the cylinder at any 
point after the cut-off was expressed by the follow- 
ing equation, which the speaker wrote down on the 
black-board : 
O=W+U+C. 

Mr. Longridge had not had time to work out and 
tabulate the results of Major English’s trials, but 
as any diagram would serve as an example, he had 
selected one from the non-condensing cylinder of 
engines he had tested.* This diagram, Fig. 1, 
with the figures relating to it, the speaker had 
placed on the wall, and it is here reproduced. 

Starting at the point where compression begins, 
measure the absolute pressure K H, and from 
it and the known volume H M the weight of 
steam shut up in the cylinder can be calculated ; 
for at this period there would be no water, or at 
least so little as not to affect the results. The 
result is set down in line 1 of Table II., page 388, 
showing the weight of steam and water present at 
different points throughout the stroke. At the end 
of the compression the pressure L B and volume 
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Fig. 1. 


L O give the weight of steam present at this point. 
This is placed in the second line of the second 
column. Deducting this from the total weight shut 
up gives the weight of water present at the end of 
the compression. This is shown in the second line 
of the thirdcolumn. The steam port now opens, and 
certain weights of steam and priming water are 
admitted to the cylinder. These are shown in their 
proper column in the third line. The figures in the 
fourth line are the sums of these weights of steam 
and water shut up in and admitted to the cylinder. 
In like manner the weights of steam and water 
present at the end of the admission, or at any 
number of points, such as on the expansion curve, 





* These engines were a pair of horizontal tandems 
having cylinders 26 in. and 52 in. in diameter by 6 ft. 
stroke, with Corliss valves. The following figures refer 
to the two trials mentioned. Boiler pressure, first trial, 





In speaking of the mode of presenting the results 
the speaker thought that the analysis of the diagrams | 


had not been put as clearly as it might have been. | 
When the expression of results required so many | 
figures, as did the results of engine tests, it was 
desirable to arrange these figures in such a way that 
they might be presented to the eye and grasped by | 
the understanding as a whole. Instead, therefore, 


of reducing volumes and pressures to what they 








86.8 Ib. ; second trial, 87.3lb. Absolute initial pressure 
on small cylinders, first trial, 9487 lb.; second trial, 
94,25 lb, uration of admission (small cylinders), first 
trial, 0.2409 of stroke ; second trial, 0.2389. Duration 
of admission (large cylinders), first trial, 0.1954; second 
trial, 0.6730 of stroke. Total ratio of expansion, first 
trial, 1; 14.66; second trial, 1:14.68. Indicated horse- 
power, first trial, 888.35 ; second trial, 862,34. Feed water 
per indicated horse-power per hour, first trial, 17.82 lb. ; 
second trial, 19.86. lb. Fuel per indicated horse-power 
rer hour, first trial, 1.69 lb. ; second trial, 2.05 lb, 


and at the end of the stroke, might be found and 
written down, and finally the deduction of the 
weight of steam shut into the cylinder (as shown in 
line 1) from the last of these quantities gives the 
weights of steam and water discharged from the 
cylinder, the sum of which of course is equal to 
the total weight of steam and water admitted from 
the boiler. From this Table the diagram, Fig. 2, 
was plotted by ordinates 1, 5, 6, 7, being propor- 
tional to the figures given in lines 1, 5, 6, 7 of 
the Table. The diagram, therefore, represents 
graphically the varying balance of condensation 
and re-evaporation throughout the forward stroke. 
The return stroke is represented below on the 
assumption that the steam and water are drawn 
out of the cylinder in the same proportion they 
bore to each other at the end of the stroke; 
an assumption which, however, does not exactly 
correspond to the actual state of things. Going 
on to the distribution of heat the quantity of 
steam in line 1 of Table II. is multiplied by the 
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Fig. 3. 


Fig. 2. 
total internal heat proper to the pressure H K and 


written down in the first line of Table III. During 
the compression a certain amount of work is done 
upon the steam, and therefore a certain number of 
thermal units are added to the heat shut into the 
cylinder. This quantity of heat is shown in line 
2, Table III. At the end of the compression the 
weight of steam present, as shown on Table II., 
line 2, is multiplied by its internal heat and the 
product written down in column 3, line 2, Table IIT. 
The weight of water is multiplied by the heat con- 
tained in 1 lb. at pressure H K and the product 
written down in column 2, line 2, Table III. De- 
ducting the sum of these two quantities of heat 
from the total heat shut into the cylinder and 
added by the compression gives the heat absorbed 
by the cylinder metal. It is now necessary to 
write down the heat received in steam and water 
from the boiler as shown in line 3, Table III. The 
sum of these quantities is the total heat received 
by the cylinder previous to the end of the admis- 
sion. In the same way the quantities of heat in 
the steam and water at the end of the admission at 
any point of the expansion, and at the end of the 
stroke, are calculated and written down, while the 
heat absorbed by the absolute work done up to the 
point chosen is obtained from the diagrams. The 
difference between the sum of these quantities and 
the total in column 5 of line 4, Table III., is the 
heat latent in the metal. Thus, the figures in any 
line are simply a particular case of the general 
equation O=W+U+C, upon which the whole 
analysis is based. 

Deducting the heat left in the cylinder at the 
end of the exhaust, and the equivalent of the abso- 
lute work done, from the figures in line 8, Table IIT., 
we get the quantities of heat discharged, and adding 
to them the heat equivalent to the work wf the 
expulsion we have the total we ought to find in 
the condenser (supposing there be one), which 
naturally is, or should be, less than the heat re- 
ceived from the boiler by the equivalent of the 
effective work performed as measured from the 
diagrams. The figures in lines 9 to 14 show these 
subtractions and additions. 

By working in this way, the speaker pointed out, 
the analysis is conducted step by step consecutively 
and directly from the indicator diagrams, and the 
results obtained are clearly presented to the eye. 

Table III., which we also reproduce, was illus- 





trated by Fig. 3 in the same way as Table II. by 
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TABLE No II.—Resvutts or Mr. Micuart Loncriper’s EXPERIMENTS. 





| First Day’s Experiments. 


Second Day’s Experiments. 
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3.9845 4.1230 


0.1885 | 





2.7078 
2.6474 
2.6702 


1.36 
1.42 
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1.8656 | 35.3 | 3.8667 


2.5001 | 64,7 


TABLE No. III.—Resutts or Mr. Micuart LoncripGr’s EXPERIMENTS. 
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5. Total supplied up to end of admission ..| 123.14 69,22 


| 4640, 

Distribution of heat present at the 

undermentioned points, equivalent | 

of absolute work done, and total 

accounted for: 

end of admission. . 

one-ninth of expansion .. 

two-ninths of expansion 
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Fig. 2. The speaker pointed out that the period 
of the admission was a blank. This was because 
nothing definite was known about it, beyond the 
fact that there was, in some way, an enormous 
absorption of heat. If this absorption was by the 
metal the speaker thought it would be profitable to 
try what could be done by making a cylinder of 
some other material than cast iron, and he suggested 
that as a preliminary experiment the cylinder ends 
and piston might be covered with sheets of lead, 
which could be easily applied. This metal had a 
specific heat and conductivity both about half those 
of cast iron. The condensation due to the cylinder 
endsand piston, if it were, as was generally supposed, 
really due to the absorption by the iron, ought to be 
reduced by 75 per cent., as only half the weight of 
metal would have to be heated, and only half the heat 
would be required to raise the temperature of the 
reduced weight. He recommended this experiment 
to any one who had the means to make it at his 
command, The portable engine used by Major 
English in his second series of experiments, how- 
ever, would not be very suitable as the surface of 
the cylinder ends and piston were only about half 
the total clearance surface, and it would be difti- 
cult to line the inside of the steam passages. If 
the results of such an experiment were promising, 
it would be well worthy of any one’s attention to 
try to find some material of low conducting power 
and low specific heat of which the entire cylinder 
might be made. 

Professor Kennedy followed Mr. Longridge. He 
said it might be remembered that twelve months 
ago at the Leeds meeting he had raised as vigorously | 
as he knew how the question of steam engine | 
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economy, basing his criticisms on the measurement 
of steam from indicator cards. He had pointed out 
that indicator diagrams could never show all the 
steam generated in the boiler ; and he allowed about 
15.7 per cent. extra, assuming the engine to be very 
economical. This position was somewhat assailed, 
although the matter was clearly one which ought to 
be within the certain knowledge of practical engine 
builders. But if anything was required to emphasise 
this point Major English had most certainly given 
it in his paper. Indeed, the speaker had heard 
some remarks made, evidently in a jocular vein, 
that when Mr. Walker had praised the engines last 
spring in opening the discussion, he had been under 
the impression that they were hydraulic engines. 
Professor Kennedy did not quote this by way of 
laying blame on the engine. He had no doubt it 
was a good engine, although of course with no 
pretence to economy, when 34 1b. of water per 
indicated horse-power per hour was the best result 
obtained. He was glad, however, that the engine 
was not more perfect, as in that case the points he 
was about to allude to would not be so clearly 
brought out. 

Professor Kennedy, however, did not wish to 
criticise the design of the engine, and in what he 
had to say only wanted to enforce the main lesson 
taught by the author’s most excellent and, he 
believed, trustworthy paper. The point to look at, 
as engine designers and users, was shown with 
admirable clearness in the diagrams. In these 
the actual diagram obtained was given and also a 
series of dots which represented the diagram 
that should be got from the same steam with 
the same engine if no loss occurred, The speaker 





sketched a diagram on the black-board to illustrate 


his meaning. A copy of this we reproduce in Fig 4. 
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The hyperbolic expansion curve is shown by H H, 
and the actual curve traced by the indicator pencil is 
plotted below. The fact was then that the area 
under H H represents very nearly the work we 
pay for, while the actual plotted diagram shows 
the work we get. The reason of all this, disre- 
garding certain small losses, such as fall of pres- 
sure between boiler and engine, was to be attri- 
buted to cylinder condensation. To illustrate the 
effect the speaker drew a line, O, B, cutting the two 
curves ; then 

O A_steam utilised 

O B ssteam paid for 
or, 

A B_ steam wasted 


O B ssteam paid for 
nearly enough for most practical purposes. 


Professor Kennedy gave a few values of OF as 


the author had not given them directly, although 
his diagrams were so well prepared that the mean- 
ing was very easily made out. The average of six 
diagrams was taken with the following results : 
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The average therefore was 41.7 per cent. for 
condensing working, and while the ratio for non- 
condensing was 47.1 per cent. The reason the 
non-condensing working was better than the con- 
densing was because of the smaller range of tem- 
perature, a point of importance in comparing 
engines. The figures showed that we ought to get 
our present indicator cards with about half as much 
steam as we now useif only we could do away with 
this source of loss of condensation and re-evapora- 
tion. Can we not, the speaker continued, take 
this to heart, and ‘instead of playing round the 
question with changes of valve gear or valves, 
positions of cylinders, variations in pressures, and 
so on, at once face the main question. Even that 
most simple and straightforward engine before the 
meeting could be made at one bound as economical 
as one of Mr. Mair’s own large pumping engines, 
with no change, whatever mechanically if only 
initial condensation could be done away with. 
What would be the case if one of Mr. Mair’s own 
engines were similarly treated he would be afraid 
tosay. The speaker did not despair of seeing this 
end reached, and cylinders produced of less heat 
conductivity than those made of cast iron, if engi- 
neers would set about the matter in earnest, now 
that the necessity of such a change had been em- 
phasised in so unmistakable a manner by the paper 
then before the meeting. 

Referring to the lower part of the diagrams in 
the author’s paper, the speaker considered the 
method adopted was not well adapted for showing 
at what point re-evaporation begins, for the re- 
evaporation did not commence at the point of cut- 


off. He had estimated it by the ° method for 


B 

six sets of cards, taken during some experiments 
made at University College. The results were 
given in a Table hung on the walls, of which we give 
a copy (see Table IV.) : 

Withacondensing engine the re-evaporation begins 
on an average when the pressure reaches 38 Ib. to 
the square inch absolute, in non-condensing engines 
when it reaches 50 1b, absolute, If, however, the 
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* Best result shown in diagrams. 


author’s figures were to be taken then the calcula- 
tion would be according to Table No. V. annexed, 
which was also shown on the wall. 

Professor Kennedy next went on to criticise the 
author’s method of reasoning in making a comparison 
of results, in which he referred to the palpable con- 
vergence of curves to the zero of exposed surface. 
The speaker objected to this method, for the 
‘zero of surface” is not real, but purely imaginary, 
and he found it difficult to put confidence in reason- 
ing based on zero of exposed surface, and further, 
the results do not really agree with the actual beha- 
viour as to re-evaporation. 

Turning to the author’s supplemental paper, the 
speaker looked on it as a most valuable contri- 
bution to the literature of the steam engine. He had 
not had the advantage of examining it in detail, 
but there could be no doubt that very much might 
be got from it, and the speaker hoped to utilise the 
data given in his researches. Some former experi- 
ments tending towards the same end were made by 
Escher in 1871, andthe speaker believed that they led 
the author of them to much the same conclusion as 
that arrived at by Major English. Thespeaker never- 
theless thought that it would have been preferable 
to use temperature as a measure rather than density, 
seeing that it must be temperature on which data 
would be founded ; but of course for the same 
engine the greater density is accompanied by greater 
range of temperature. The speaker only looked on 
the formula the author gave as quite empirical, and 
he feared it would not be applicable to compound 
engines, and also inapplicable to condensing engines. 
The figures already cited were witness to this. In 
his engine there was an arrangement by which the 
water in the steam at the end of the return stroke 
could be measured. It was interesting to see whatthe 
loss was through re-evaporation, although of course 
there was a use in such re-evaporation, as by it the 
water was removed from the cylinders. The speaker 
quoted some figures bearing out this part of his 
statement. With regard to what Mr. Longridge 
had said about a non-conducting material for cylin- 
ders, experiments had been tried with lead, and 
the saving had not been anything like so great as 
that which Mr. Longridge appeared to anticipate. 

_ The next speaker was Professor Unwin. Refer- 
ing to the figure Professor Kennedy had drawn on 
the black-board, he preferred to use the curve of 
theoretical expansion as given by Professor Cot- 
terill in his book rather than the hyperbolic curve 
as used on this occasion by Professor Kennedy ; 





although there was not much difference. In the 
engines under consideration he was surprised at the 
great quantity of steam used to get the power re- 
corded and thought it might be attributed to the 
excessive clearance and wet steam. Turning to 
another point, when building an experimental 
engine he had tried to arrange to measure the water 
of condensation, where a surface condenser was 
used, as a means of checking the records taken by 
means of measuring the feed. He had, however, 
failed, and had come to the conclusion that in an 
apparatus like a surface condenser, full of packed 
joints and subject to variations in temperature, it 
was practically impossible to keep a part of the 
refrigerating water from passing and mixing with 
the water from the condensed steam. It might be 
that the condenser would be tight so far as practical 
work might be concerned, but the quantity of water 
to be measured was so small that a comparatively 
slight leakage would have a very appreciable effect. 

Mr. Halpin pointed out that the engine described 
had been designed to meet three leading conditions 
of working. These were: great scarcity of water, 
high price of fuel, and difficulties of transport 
almost prohibitory for heavy weights. The speaker 
referred to the figures quoted in the paper as bear- 
ing out how far the desirable qualities had been 
reached. Fortunately there was no limit of price, 
and he hoped the nation would get some return for 
the money spent in obtaining the information con- 
tained in the author’s paper. The speaker did not 
approve of the expansion gear, as he thought that 
an ordinary Meyer gear would have been better. 
The efficiency of the boiler seemed almost on a par 
with the engines, when the amount of water evapo- 
rated by a pound of fuel (only 7.91b.) was taken 
into consideration, and the boiler was by no means 
hard driven. 

Mr. Mair pointed out that the paper was not 
written on experiments made with a view of 
displaying the excellencies of the engines and 
boilers. Had Major English been aiming only at 
getting good results he doubtless would have cut 
off later and worked with a lower boiler pressure. 
Ten expansions were too much for one cylinder, 
and to work so expansively with advantage com- 
pounding was necessary. 

Mr. Beaumont spoke as to the possible effect of 
length of stroke on the results. He took exception 
to the series of experiments as to initial condensa- 
tion, as he thought they should more nearly repre- 
sent the actual conditions of work than could be 








reached with the arrangements described by the 
author. 

Mr. Greig said that the great value of the work 
done by Major English was that it made engineers 
think, and brought home more clearly facts not 
perhaps before unknown but which were apt to be 
too often overlooked. In his own case the details 
so forcibly brought before his notice had set him 
to work, and before long he hoped to have some 
results worthy of consideration to lay before the 
Institution. 

Mr. Willans stated that he had also been making 
experiments, and thought that 10 per cent. would 
be a sufficient allowance for initial condensation. 

Mr. Bodmer said that in carrying out the experi- 
ments described, Major English had done work 
very much needed from the scientific engineer- 
ing point of view, and for this all engineers 
must be grateful tohim. Hitherto it had been 
impossible to calculate on any scientific basis the 
quantity of steam required under given conditions 
by an engine, but the author had brought us a long 
step nearer to this very desirable consummation, 
There was one point involved in the author’s first 


_| paper which, though not explicitly referred to, was 


of considerable interest. The re-evaporation taking 
place during the course of the stroke, and repre- 
sented by the increased proportion of steam to 
water in the working mixture at the end of the 
stroke as compared with the beginning, is not 
necessarily entirely due to the heat given back to 
the steam from the cylinder walls ; and re-evapora- 
tion alone is not always evidence of such a trans- 
ference of heat. When steam, in conjunction with 
water, expands without loss or communication of 
heat, that is, adiabatically, according to the pro- 
portion of water present, there may be either con- 
densation or re-evaporation. When the proportion 
of steam to water present is more than 50 per cent., 
condensation takes place during abiabatic expan- 


_|sion ; when it is less than 50 per cent., re-evapora- 


tion ensues. Mr. Bodmer next referred to the 
researches of Clausius, who has shown that if the 
proportion of steam to water is to remain con- 
stant during expansion, there must be a commu- 
nication of heat. Hence, continued the speaker, 
if to start with, the steam should be dry and 
remain dry during the expansion, that is a 
proof that there has been heat transferred to it 
from the walls of the cylinder or elsewhere. This 
also applies when the proportion of steam to water 
remains constant during expansion ; that is, when 
there is neither further condensation nor re-evapora- 
tion. Mr. Bodmer went on to point out that in 
one case referred to by the author, the diagrams 
show at the commencement of the expansion a 
proportion of steam to water of about 34 per cent., 
at the end of the stroke the proportion, according 
to the author, is 49.5, showing a re-evaporation of 
15.5 per cent. If the expansion had taken place, 
adiabatically the re-evaporation would have been 
about 3.5 per cent. ; so that only 12 per cent. is 
due to a transfer of heat from the cylinder walls. 
The author’s calculations are of course not affected 
by this consideration, but it is a fact, the speaker 
continued, that should always be borne in mind 
that condensation does not necessarily denote a 
loss, nor re-evaporation a communication of heat to 
or from the cylinder walls. There was one point, 
the speaker thought, worth noting. In Professor 
Kennedy’s experiments the heat communicated 
from the jacket was more than sufficient for the 
whole work. In referring to Professor Kennedy’s 
diagram he would point out, if he might venture to 
differ from him, that the curve H H should, strictly 
speaking be an adiabatic curve, instead of a curve 
of dry steam, if it is to represent the work paid for, 
as compared with the work done, which latter is 
shown by the actual expansion curve. If the steam 
were dry at the commencement of the expansion 
and were expanded adiabatically, it would not be 
dry at the close, as condensation must take place. 
Mr. Jeremiah Head referred to the results that 
had been obtained in marine practice, and went on 
to point out that there was great room for improve- 
ment in regard to the construction of cylinders so 
as to prevent absorption of heat by the metal of 
which they were composed. Lead and vulcanite 
had been referred to, but no mention had been 
made of the possibility of making cylinders of very 
thin compressed steel with an outer casing, and 
packing the annular space between the liner and 
casing with a non-conducting material. The great 
improvements which had been made in steel vessels 
to stand great pressure was well illustrated by the 
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compressed air reservoirs used in fish torpedoes, 
examples of which might be seen at the Manchester 
Exhibition. 

Mr. Davey having added a few words, in which 
he asked for a reason for some differences between 
certain of the experiments, the author was called 
on to reply. 

Major English wished it to be understood first 
of all that the object of the paper was to show 
the want of economy in slow speed pumping 
engines as ordinarily constructed, and it must be 
read in that light. In replying to some of the 
points raised by various speakers he made the 
following statements: The piston and valves were 
tested and found to be perfectly tight. As to Pro- 
fessor Kennedy’s remarks they could only measure 
the balance of condensation over evaporation, and 
the “‘ zero of surface” was merely used as a working 
hypothesis. He thought it best to classify the trials 
by density instead of temperature of steam. The 
condenser was tested and found perfectly tight. He 
thought if a condenser were made as tight as the 
tubes of a boiler that that would be sufficient. Mr. 
Mair had remarked on the effects of early cut-off, 
but it would be seen that one quarter of the experi- 
ments were with later cut-off. He thought that the 
second series of experiments as to initial condensa- 
tion were a fairly accurate representation of what 
occurred in actual practice. It must be remembered 
that the point under consideration was initial con- 
densation in the clearance, and in work the piston 
was actually at rest for an instant between each 
stroke, and only moved very slowly at the end and 
beginning of its travel. Another speaker had 
asked what the point of cut-off should be in an 
engine. This was governed by a large number 
of considerations, and no definite rule could be 
laid down, as each set of conditions would bring 
fresh factors into the problem. Mr. Davey 
had asked what was the explanation of the differ- 
ence in the amount of water condensed in some 
experiments, This the author could not explain 
satisfactorily. It might be that there were errors 
in taking records ; and again there was undoubtedly 
a good deal of irregularity in the working of an air 
pump. Sometimes it would bring the water over 
with agreat rush and at others it would seem to do 
very little work. In this way it was very possible 
that the water belonging to one part of a trial might 
be credited to another experiment. 

The discussion was brought to a conclusion by a 
few words from the President, who proposed a vote 
of thanks to the author--a vote which was heartily 
accorded. 





OPENING OF THE ESQUIMALT DOOK. 

Our issue of February 18th contained an en- 
graving of the Esquimalt dry dock, together with a 
slight resumé of its history up to that date. It will 
be remembered that this dock was commenced in 
1867, under the auspices of the British Columbian 
Government, and after numerous vicissitudes and 
immense cost, it was, at the time of our issue in 
February, supposed to be pretty well at the end of 
its troubles, and to be near completion. This, 
however, turned out to be a premature conclusion, 
for the run of bad luck—we will not say bad manage- 
ment-—which has followed the construction through- 
out had not quite finished yev. 

The cause of detention at the time of our last 
issue was the caisson, which was under course of 
construction by the Montreal Bridge Company, they 
having underbid the dock contractors (Messrs. 
Larkin, Conolly and Co.) by about 1800. for the 
tender. Thus the dock was constructed by one 
firm and the caisson by another. The result may 
be anticipated. When the caisson came to be put 
in its place it leaked so badly that. the Dominion 
agent refused to accept it. Naturally the caisson 
contractors said the face of the invert of the dock 
was not true, while the dock contractors maintained 
the caisson was out. Anyhow it was settled by the 
caisson people proposing to line the bearing surface 
of the caisson with india-rubber, and this proposition 
being accepted—very unwisely as will appear—the 
india-rubber was prepared and sent up from San 
Francisco ; this, with the time taken in putting it 
on, causing a delay of about three weeks. However, 
time does wonders, and the end of May saw the 
caisson in place once more. There was considerable 
excitement as to the result, for people were 
beginning to get a little sarcastic about the matter, 
and it was a great relief to those concerned 
when the clearing pumps being started, the water 








inside began to fall rapidly, and it seemed that it 
really was all right at last. The satisfaction was of 
short duration, for the pumps had been working 
barely an hour when they broke down. These 
pumps were constructed by Messrs. Bolton and 
Watts, of London, and have been in position since 
1877. The cause of the breakdown was a flaw in 
one of the pistons, which giving out, allowed the 
end of the piston rod, which was conical, to wedge 
the piston open, which in its turn split the 
lining of the cylinder. 

So there was anend of the main pumpsforthe time, 
and the damaged gear being sent to the Albion Iron 
Works in Victoria for repairs, the drain pump 
continued to pump out the dock, a feat which was 
accomplished in ten days. 

The caisson was now practically tight, and having 
been duly accepted by the Government agent, the 
work of clearing away the cofferdam was proceeded 
with. This was begun by digging away the earth 
on the inside of the piles which formed the dam, 
this earth being used for levelling purposes round 
the dock, and things were going on very smoothly 
when one morning water was discovered trickling 
through the dam. Mr. Conolly, the partner in 
charge of the works, at once saw the danger of the 
dam giving way violently, and endeavoured to 
avert it by opening holes in the dam to relieve the 
pressure. This appeared to have the desired effect, 
and it certainly seemed that the level inside would 
rise to that outside without serious trouble, when 
suddenly, with a difference of level of about 10 ft., 
the dam gave way with a crash, the opening being 
about 40 ft. wide by 20 ft. deep. 

Meanwhile the caisson was in its place across the 
dock, but without any water ballast in it. The 
result can easily be guessed. The sudden rush of 
water lifted the caisson violently, the water rushed 
into the dock, and the india-rubber which had been 
so lately placed on the face of the caisson was all 
torn off. Under these circumstances, then, it became 
necessary to dock the caisson, a contingency which 
had been provided for, as the caisson recess had 
been so constructed that, by sliding balks of timber 
down mortises made in the stonework on either 
side of the entrance to the recess, this entrance 
could be closed, and the water being pumped out 
the caisson was in dry dock. However, it was no 
easy matter to keep water out at a depth of 28 ft., 
and a week elapsed before the extempore dock was 
dry. When it was, the teak facing on the caisson 
which bears against the invert was all taken out, 
backed up by more wood of the same material, and 
the face turned down afresh. 

Meanwhile the dredge was at work deepening 
the entrance, and the Albion Iron Works had 
completed the pump, so that at last, on the 20th 
July, the dock was formally opened by the en- 
trance of H.M.S. Comorant. It is to be hoped 
that now that the dock is opened at last the 
Government will be enabled to pick up a little of 
the money which has been so lavishly expended 
on it. It is a matter of no small importance, 
this being the only English dock on the Pacific 
coast. 








NOTES. 
Tae MELOTROPE. 

THE melograph of M. Carpentier, by which musical 
compositions are written down or registered, has 
now been supplemented by a ‘‘ melotrope” from 
the same inventor, which enables them to be 
played automatically in any key. For this purpose 
the melograph bands are perforated, and caused to 
operate the melotrope, an ingenious instrument 
which we need not fully describe, and which is still 
in its experimental stage. With the melograph 
and melotrope it is now possible to register an im- 
provisation or a piece of classic music and repro- 
duce it automatically. 


New Votraic ComBInations. 

Dr. C. R. Alder Wright, F.R.S., and Mr. C. 
Thompson have discovered that a liquid capable of 
taking up oxygen or chlorine can be substituted for 
zinc and can be used in a voltaic cell without pro- 
ducing any fundamental change in the character of 
the actions taking place in the cell. In the liquid 
is immersed an unchangeable electrode to make the 
necessary connections. For example, they have 
constructed a voltaic cell of sodium sulphate op- 
posed to chromic-sulphuric solution with an inter- 
mediate layer of the neutral salt sodium sulphate 
to pes the direct action of the two liquids on 
each other. Another cell consisting of chromium 





sesqui-oxide dissolved in caustic soda is opposed to 
chromium trioxide dissolved in sulphuric acid. In 
this cell chromium sulphate and sodium chro- 
mate are formed; the electromotive force deve- 
loped being about equal to that of a Daniell cell. 


LiverPoot UNIvERSITY COLLEGE. 

A striking contrast might easily be drawn, between 
the amount of public spirit in local matters that is 
displayed in the provinces and in London. In the 
latter place most works of a philanthropic or useful 
nature, are either left alone or carried out by some 
wealthy corporation, individual effort being respon- 
sible for but little, whilst in the great provincial 
towns, parks, schools, and colleges, are in turn 
presented to the inhabitants by local manufacturers 
and merchants. A conspicuous instance of this is 
afforded by the technical department of Liverpool 
University College, which owing tothe munificence of 
two of the townspeople, is now in a position to com- 
pare favourably in the matter of equipment with 
similar schools throughout the kingdom, Mr. 
Thomas Harrison has endowed the engineering 
chair of this Institution with 10,000/., which has 
been followed up by Sir A. B. Walker with a gift 
of 20,0007. for the erection of an engineering 
laboratory, the foundation stone of which was laid 
last Saturday by the Mayor of Liverpool, Lord 
Derby, and other men of note being present and 
assisting at the ceremony. 


A New ZeEatanp Viavvct. 

The Wingatui viaduct, on the New Zealand Go- 
vernment railways, has just been formally opened 
by Sir R. Stout, the Premier of the colony. It 
crosses a deep ravine known as Mullocky Gully. 
The length of the viaduct is 690 ft., and there are 
eight spans, three of 106 ft. each, and five of 66 ft. 
each. The piers next to the abutments, are of 
concrete ; and the others, five in number, are of 
malleable iron, resting on foundation blocks of con- 
creteand masonry. The girders are of malleable iron 
of the usual construction. The total height of the 
bridge from the creek bed to the level of the top of 
the buttress is 154 ft.8in. There are 3850 cubic 


yards of masonry and rubble in the bridge, and 
574 tons of iron. The cost of the work was 22,0001. 
The masonry was erected by Messrs. Black and 


Allison, their contract being about 8000/. The 
ironwork was supplied by Messrs. R. S. Sparrow 
and Co., and cost about 14,0002. The smaller 
girders were built in their places, but the main 
girders were built on the ground and raised by 
hydraulic presses specially designed and made by 
raga, Sparrow and Oo. The girders weigh 40 tons 
each, 
ELECTRO-PLATING ORGANISMS. 

A new process of electro-plating natural objects 
such as animals, flowers, and tissues, has been 
brought out in France. The process is described as 
follows : An albuminous liquid is obtained by wash- 
ing some slugs or snails in water to clean them, 
then placing them in distilled water until they give 
off their albuminous matter. This is filtered and 
boiled for an hour, then distilled water is added to 
make up for that lost by boiling, and also about 3 
per cent. of nitrate of silver. This solution is then 
kept in bottles, hermetically sealed, and in a dark 
place. When required for use about 30 grammes 
of the liquid are mixed with about 100 grammes of 
distilled water, and into this solution the objects to 
be electro-plated are immersed for a few moments. 
They are then put into a bath consisting of about 
20 per cent. of nitrate of silver dissolved in distilled 
water, and afterwards submitted to the action of 
sulphuretted hydrogen gas which reduces the nitrate 
of silver on the albumen-coated object. Thus 
treated an organic object becomes fitted to receive 
the electro-deposited metal intended for it; and 
the layer is said to be of superior fineness to that 
produced by the other known processes for coating 
natural objects with metal by galvano-plasty. It 
shows the texture of the object with much 
delicacy. 

RapIATION FROM Dott aND BricHt SuRFACES. 

Mr. J. T. Bottomley, F.R.S.E., calculating from 
certain results obtained by Mr. Mortimer Evans 
in experiments on the light-giving power of carbon 
filaments with bright and dull surfaces, arrives 
at the conclusion that the temperature to which 
the carbon filament must be raised in order 
that it may give out light of a definite candle- 
power, is higher in the case of a dull-look- 
ing filament than in that of a bright one. Mr. 
Bottomley has tested this conclusion by experi- 
ments on similar platinum wires, one blacked, 
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the other left in its bright condition. These wires 
were soldered into tubes exhausted by the Sprengel 


pump to about ious th of an atmosphere. Acur- 
rent from six accumulator cells was sent through 
them properly regulated by a variable resistance of 
platinoid wire and a rheostat. The experiments 
showed that the deduction he had made from the 
figures of Mr. Evans was borne out. For instance, 
when the wires were both at a dull red heat (esti- 
mated temperature 600 deg. for the bright wire), 
the ratio of the resistance of the lamp-blacked wire 
to the bright wire was 130 to 93. Platinum wires 
differ very much as to variation of resistance with 
temperature ; but in most specimens, according to 
Mr. Bottomley, the resistance is doubled when the 
temperature is raised from 0 deg. Cent. to from 
300 deg. or 400 deg. Cent. ; and for any particular 
platinum wire the change in resistance is almost in 
simple proportion to the temperature. From this 
it may be judged that the difference of tempera- 
tures between the two platinums, dark and bright, 
when giving out the same light, was a great many 
degrees Centigrade. The difference of tempera- 
tures of the two glass envelopes was also very 
marked; that containing the bright wire being not 
even unpleasantly warm ; whereas that containing 
the dull wire was so hot as to blister the skin. 


Tue Ratiway Crisis In SoutH AFRICA. 

This week is an important one in the annals of 
South Africa. The presidents of the Orange Free 
State and the Transvaal have met to decide upon 
the railway policy of the two Boer countries, and 
‘*all South Africa,” we are assured by the Cape cor- 
respondent of the Times, ‘‘ eagerly awaits the result 
of their conference.” Put into as brief a form as 
possible, the question at issue is this: The Cape 
Government has completed the railway from Cape 
Town to Kimberley, on the border of the two Boer 
States, and wants to run it through the Orange 
Free States to the capital of Transvaal. It is 
quite ready, and this is a matter of great im- 
portance to railway interests at home, to spend 
2,800,000/. on an extension of the Kimberley line 
to the Transvaal, of which only 51 out of 
a total distance of 452 miles will run through 
British territory. This is a remarkably generous 
proposal to the Boer States, and deserves to be 
treated with the fullest consideration. The Trans- 
vaal Government, however, is opposed to linking 
its country with the Cape. The railway from 
Delagoa Bay to its goldfields will be opened next 
month, and it would rather this line were run 
through the Transvaal region to the Orange Free 
State than that the Kimberley line should be ex- 
tended into its territory. The casting vote, of 
course, rests with President Brand, who can attach 
the fortunes of the Free State to Delagoa Bay 
or Cape Town, and give an impulse to either 
line. He has proposed that the Cape, Natal, the 
Transvaal, and the Orange Free State should form 
a customs union for South Africa, and promises, if 
this be adopted, to support both lines. To this 
the Cape Government seems willing to agree, 
but President Kruger is a doubtful factor in the 
case. Should he accede in the proposed arrange- 
ment there is little doubt that the Kimberley line 
will be pushed through the Transvaal to join the 
Delagoa Bay Railway, thus providing through 
communication across the whole of South Africa, 
and binding Cape Colony, the Orange Free State, 
and the Transvaal together. We sincerely hope 
this idea will be carried out. Since the rush to the 
Transvaal goldfields the English element in the 
Boer State has increased to nearly a proportion of 
two-fifths of the white population, and as these 
new-comers rub along pleasantly with the Boers, a 
railway confederation of all the South African 
states seems likely to be brought about. Altogether 
the prospect is cheerful, and English railway con- 
tractors would do well to keep a sharp eye on South 
Africa while the railway mania is on. 


INFLUENCE OF THE CANADIAN Pactric RaILway on 
Russta. 

The prestige which Canada has secured by the 
completion of the Pacific Railway is exercising a 
powerful effect on the mind of the Russian Govern- 
ment and public. With regard to the former, it 
has already led to immediate measures for strength- 
ening Vladivostock against an English raid from 
Vancouver, and with regard to the latter it has 
provoked a widespread clamour for the construction 
of a similar railway through Siberia to the Pacific. 
One result of the feeling excited is a virtual aban- 








donment of the policy determined on by the 
Government at the beginning of the year to build 
no more railways. Whether the Minister of Rail- 
ways, after his autumn holidays in the Caucasus, 
will devote himself exclusively to the Siberian Rail- 
way, in consequence of this feeling, is very doubt- 
ful. In spite of the calculations of the semi-official 
press that Russia could build the Siberian Railway 
with her own paper roubles, subscribed within the 
limits of the empire, the Russian Government has 
other routes to open up before devoting itself ex- 
clusively to Siberia. 
always a powerful voice in the discussion of all rail- 
way enterprises in Russia, and it is an open secret 
that his present visit to Kars is in connection with 
the construction of a railway to that point from 
Tiflis. This railway will always take precedence of 
the Siberian line, because it is of the highest stra- 
tegical importance. So also the railway which 
General Annenkoff is extending to Samarcand will 
surely be carried on to Tashkent before Siberia has 
her innings. All the same, we may regard the 
Siberian Railway from the present time as one that 
will always be upon the carpet, and in connection 
with this there is likely to arise some innovations 
of Russian finance that will exercise an important 
influence on railway construction. Hitherto Rus- 
sian railroads have been constructed mainly with 
foreign capital. There is now a widespread demand 
that the loans for the future should be raised in 
Russia itself. The last loan was subscribed for by 
the Russian public ten times over, showing that 
there is capital in the country if the Government 
will only apply for it.. If the Government built 
and retained the working of the lines with the 
money raised in this manner, it is argued that the 
policy of the State control of railways, which has 
been favoured of late years, would be placed on a 
practical footing, and the foreigner in any form 
would be altogether avoided. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
somewhat firmer in tone last Thursday forenoon, and the 
price of Scotch warrants advanced from 41s. 2d. to 41s. 
34d. per ton cash, but in the afternoon it fell away again 
to 41s. 1d. cash. On Friday forenoon 40s, 94d. cash was 
touched forScotch iron, but business was done at 2d. per ton 
higher; in the afternoon, however, the closing transac- 
tions were done at 40s. 10d. cash. Business was reported 
during the day both in Cleveland and hematite warrants, 
and the settlement prices at the close were: Scotch war- 
rants, 40s. 104d. per ton; Cleveland, 33s. ; hematite iron, 
42s. 44d. The market was depressed on Monday, and the 
prices declined under the pressure of heavy speculative 
selling, and despite the fact that the past week’s shipments 
were above the average in extent. Down to 40s. 7d. was ac- 
cepted for Scotch warrants in the forenoon, but there was 
an advance of 24d. per ton in the afternoon, and the close 
was sellers at that rate and buyers 4d. per ton lower. 
Cleveland and hematite iron were both in demand, but 
at lower rates than those paid on Friday ; and the closing 
settlement prices were : Scotch warrrant iron, 40s. 9d. ; 
Cleveland, 32s. 9d. ; hematite, 42s. per ton. Yesterday’s 
market was a shade firmer owing to ‘‘ bear” re-purchases. 
During the forenoon business was done up to 40s. 114d. 
per ton cash for Scotch warrant iron, and that was the 
selling price at the close in the afternoon, though 41s. 1d. 
per ton was paid for one or two parcels. Other sorts also 
improved in price, and the closing settlement prices were : 
Scotch warrants, 40s. 104d. ; Cleveland, 32s. 104d. ; hema- 
tite iron, 42s. 14d. per ton. The market was again firmer 
to-day, on the discovery by “‘ bears” that they were in a 
much oversold position. pone of getting their trans- 
actions carried through on payment to them of a con- 
tango interest of from 3 to 4 per cent., they have been 
glad to get adjustments effected to-day at even money ; 
and after the close of the forenoon market some were 
making offers of 2 per cent. of a ‘‘ back” for the loan of 
warrants, Some heavy lines of warrants are being taken 
up by investors. The top price reached this forenoon for 
Scotch iron was 41s. 14d. cash, and in the afternoon up to 
41s. 3d. was paid, but sellers at the close were asking 
41s. 1d. per toncash. Cleveland and hematite warrants 
were also better in price, and the closing settlement 
rates were—Scotch warrant iron, 41s. per ton; Cleve- 
land, 32s. 104d. ; hematite warrants, 42s. 14d. per ton. 
Apart from the little speculative turn of the past day or 
two, it cannot be said that the condition of the pig-iron 
market has materially changed. Local works have not 
booked any new orders of any consequence, but there are 
certainly some good inquiriesgoing. Thedemand for pig 
iron from America is still disappointing, and the season has 
now so far advanced that the prospect is becoming a little 
anxious. Still there are some lots being sold for the 
States almost every day. Canada is buying fairly well in 
Scotch pigiron. A regular steady business is doing with 
Italy, and there is even better promise ; but the Continent 
generally is not taking much Scotch pig iron. Last week’s 
shipments from all Scotch ports amounted to 9463 tons, as 
compared with 8473 tons in the preceding week, ard 7645 
tons in the corresponding week of last year. They included 
915 tons to the United States, 915 tons to Canada, 300 tons 
for Australia, 620 tons for France, 2580 tons for Italy, 
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215 tons for Holland, smaller quantities for other coun- 
tries, and 2833 tons coastwise. There are now 83 blast 
furnaces in actual operation, one having been blown in 
during the week at Calder Iron Works. At this time last 
ear there were 77 furnaces blowing. The stock of pig iron 
in Messss. Connal and Co.’s public warrant stores stood 
at 919,542 tons, as compared with 918,741 tons yesterday 
week, thus showing for the week an increase of 801 tons, 


The Late Mr. William Holmes, Locomotive Engineer.— 
The death has just been announced of Mr. William 
Holmes, North British Railway locomotive superin- 
tendent, at Stirling, and brother of Mr. Matthew Holmes, 
the principal locomotive engineer over the North British 
ilway system. The deceased joined the railway ser- 
vice in 1843, at Cowlairs, on the old Edinburgh and Glas- 
gow system. He afterwards became locomotive superin- 
tendent of the original Stirling and Dunfermline section 
of the Edinburgh and Glasgow, and on its being taken 
over by the North British Company, he was appointed to 
the post of locomotive superintendent at oe Whilst 
the Forth and Clyde Railway Company worked their 
line by themselves, Mr. Holmes also acted as locomotive 
superintendent of that system, and he was also engineer 
superintendent of the Loch Lomond steamers. On the 
working of the Forth and Clyde being transferred to the 
North British Company, Mr. Holmes was continued as 
locomotive superintendent of both systems as formerly. 
Deceased came to Stirling to be locomotive superin- 
tendent upwards of thirty years ago, and retained his 
position up till the day of his death. He was sixty-four 
years of age at his death, and was unmarried. His death 
is greatly regretted by all those who served under him. 


Clyde Shipbuilding Trade.— Launches during September. 
—During last month ten vessels were launched from the 
Clyde shipbuilding yards, nine steamers and one sailing 
ship, the aggregate being 16,880 tons. The output of new 
shipping in the corresponding month of last year was 
seventeen vessels, of a total of 29,085 tons.. Over the 
nine months of the year ending last Friday the output was 
148,521 tons, while in the same period of 1886 it amounted 
to 140,870 tons. The largest vessel launched last month 
was the North German Lioyd’s steamer Lahn, 6500 tons, 
built by the Fairfield Shipbuilding and Engineering Com- 
pany. Other three of the new steamers were vessels of 
3000 tons, 2000 tons, and 1500 tons respectively ; and the 
sailing vessel was the Oceana, a steel four-masted ship of 
1900 tons. 


More Shipbuilding Contracts for the Clyde.—Within the 
ama few days at least three new shipbuilding contracts 

ave been closed by Clyde firms. One of the contracts, 
which has been taken by the Troon Shipbuilding Company, 
is for a steamer of 2000 tons for the British India Steam 
Navigation Company. Two powerful screw steamers, 
one of 3000 tons and the other of 2000 tons net register, 
and both for the Eastern trade, are to be built by Messrs. 
Russell and Co., Port-Glasgow and Greenock. Both 
vessels will have large cargo-carrying capacity. It is not 
yet publicly known what firm or firms will supply the 
engines for these two steamers, The other contract has 
been secured by Messrs. Barclay, Curle, and Co., Glasgow 
and Whiteinch. It is for a steamer of 3600 tons for the West 
Indiaand PacificSteam Navigation Company, of Liverpool. 
The engines, which are to be of the triple-expansion type, 
will be made by Mr. David Rowan and Son, of this city. 
The length of the steamer is to be 370ft., breadth 41 ft., and 
depth 27 ft. She will have large accommodation for pas- 
sengers, and will be employed in trade between Great 
Britain, West Indies, and South America, and will carry 
Her Majesty’s mails. In addition to being built in 
accordance with the Board of Trade regulations, she will 
be fitted to suit the requirements for an American pas- 
senger certificate. 


Engineering Appointment.—Mr. Joseph Wilson, C.E., 
who is at present in the employment of the Ayr Water 
Works Commissioners, completing the construction of 
new water works, has been omnes water manager and 
burgh surveyor for Helensburgh. There were ninety-one 
pi, be rrhin for the vacant posts. 


College of Science and Technology in Edinburgh. —Mr. 
James G. Fairweather, B.Sc., CE, formerly assistant tu 
Professor Fleeming Jenkin in the University of Edin- 
burgh, assisted by a large staff of colleagues and an in- 
fluential executive committee, is now starting an institution 
in Edinburgh bearing the above name. The course of 
study will embrace all branches of civil, mechanical, 
electrical, mining, and sanitary engineering, chemical 
technology, architecture and construction, and agricul- 
ture; and the institution is to be in connection with the 
Science and Art Department and the City and Guilds of 
London Institute. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppviesBRouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change but there was very little 
business done. The Glasgow market was reported firmer, 
and this news had the effect of maintaining prices here. 
No. 3 Cleveland pig iron for prompt delivery was again 
quoted 33s. 3d. per ton, but makers declined to book 
orders for this quality at less than 33s. 6d., and some firms 
asked more money. For the past few days the iron market 
has been dull and buyers have been holding off in the 
hope of getting better terms, but on Tuesday there was a 
disposition to place orders for Baltic ports, and it is not 
likely that prices will further recede within the next few 
weeks. There is not such a demand for hematite pig iron 
but quotations remain firm. In the manufactured iron 
trade there is a little more animation, but the growing 
demand for steel for varivus purposes has a proportionate 
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depressing effect upon the iron works. All the steel- 
makers in the North of England are full of orders, and 
firms like Dorman, Long, and Co., of Middlesbrough, 
who introduced the steel girder trade to that district, 
scarcely know how to get through their work, they are so 
pressed for deliveries, 


The Make and Disposal of Pig Iron in Cleveland,—The 
Cleveland Ironmasters’ Association at Middlesbrough 
have issued their returns for the month of September, 
showing the make and disposal of pig iron in the North of 
England during that period. Of 155 blast furnaces 97 
have been in operation, and they have produced 210,034 
tons, which is a decrease of 4536 tons on the previous 
month of August. The stocks of pig iron at Middles- 
brough now amount to 629,528 tons, of which Messrs. 
Connal and Co., the warrant storekeepers, hold 331,572 
tons. The total increase in the stocks is 2089 tons. The 
shipments of pig iron at Middlesbrough during the month 
of September reached 72,512 tons, 


Engineering and Shipbuilding.—Engineers are getting 
more work, but they complain of the low prices at which 
contracts are taken, Shipbuilders have booked several 
orders lately, and the prospects are at last improving 
in this great branch of industry. On the northern rivers 
there are several very fine vessels in a forward state of 
construction. 


The Coal and Coke Trades.—There is no alteration in the 
coal and coke trades, and prices remain unchanged. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tapping of the Dale Dyke Reservoir.—The Dale Dyke 
reservoir, the bursting of which, in 1864 caused the 
** great Sheffield flood,” has been successfully ‘‘ tapped.” 
It has a capacity of 486,000,000 gallons and was refilled in 
1875. Since that year it has formed a reserve supply. 
Sheffield is now supplied by eight reservoirs and one 
depositing pond. The greatest of all is that at Damflask, 
with a capacity of 1,155,000,000 gallons. The construction 
of reservoirs at Annet, Broomhead, and Morehall is also 
authorised, their respective capacities being 187,000,000, 
1,050,000,000, and 562,000,000 gallons. The reservoirs 
now completed will afford a supply of water, even sup- 
posing drought should last six months, of 10,000,000 
gallons of water per day, sufficient for a population of 
over 500,000 inhabitants. When the whole of the 
authorised works are carried out the supply will be in- 
creased to more than 15,000,000 gallons per day. 


The New Sea Wall at Bridlington Quay.-—A special 
meeting of the Local Board has been held to open a fresh 
set of tenders for the erection of the Beaconsfield sea wall 
and promenade. Twelve of the thirteen who had pre- 
viously tendered again sent in an estimate. Messrs, 
Petch and Fox, Scarborough (8138/. 7s.), Mr. A. M. 
James, Cleethorpes (8438/.), and Messrs. Whittaker 
Brothers, Horsforth (8400/.), were first selected from the 
list, and when voted upon, that of Messrs. Whittaker 
Brothers was accepted by a large majority. The suc- 
cessful tender is 200/, less than the one previously sent in 
by the same firm. 


Advance in the Price of Coal.—In the South and West 
Yorkshire coalfield, as well as in Derbyshire, Lincolnshire, 
and Notts, the price of house coal was advanced on Satur- 
day from 10d. to 1s. per ton. Newton, Chambers, and 
Co. have raised best Silkstone from 13s. to 14s, per ton ; 
thin seam from lls. 8d. to 12s, 6d. ; Silkstone nuts and 
brights from 10s, to 10s, 10d. This may be taken asa 
fair index of the prices of household descriptions. Those 
turning out steam and furnace coal will find a difficulty 
in imposing the increases above named. 


Miners and an Increase in Wages.—The leaders of the 
colliers in Yorkshire and Derbyshire are stating publicly 
that the miners in this district are determined to have a 
higher scale of wages, and will at once make an applica- 
tion for the same—if necessary, taking means to enforce 
it. The question has not yet been brought before the 
Coal Masters’ Association, but it is certain that if any 
concession is made it will only be a small one, as the pit 
proprietors allege they have many losses on past working 
to make up before the pits can, in justice, be termed 
profitable concerns. 


Increased Value of Gas Products.—At the half-yearly 
meeting of the Sheftield United Gaslight Company, held 
on Saturday, Sir Frederick Thorpe Mappin, in presiding, 
said that the past half-year showed, not a deficiency on 
work, but a profit of more than 10 per cent. This was in 
a great degree owing to the increasing value of gas 
residuals, 


Charles Cammell and Co., Limited.—This firm announces 
the payment of an interim dividend after the rate of 5 per 
cent, per annum upon all shares of the company. is is 
at the same rate as was paid at the corresponding period 
of last year. 


NOTES FROM THE SOUTH-WEST. 

The ‘‘ Forth.”—The Forth, 12, cruiser, Lieutenant 
Bennett, was taken outside Plymouth Breakwater on 
Thursday for a four hours’ full speed trial by the con- 
tractors with the forced draught. Commander Prickett 
was in charge of the vessel, and the navigation was con- 
ducted by Lieut t B tt. After a trial extending 
ump of the port 











over three hours and a half the air 
engine became defective, and the trial had to be discon- 
tinved, the vessel returning to harbour to make good de- 


fects. The mean results of the trial were: Horse-power, 
5698 ; revolutions, 115; speed of ship by patent log, 18.25 
knots per hour, 


Devonport Dockyard.—The Lords of the Admiralty 





have inquired of the dockyard authorities at Devonport 
whether the programme of work is sufficient to employ to 
the full all the hands now in the dockyard for the next 
six months, A reply has been given in the affirmative. 


Lynmouth.—A new esplanade, constructed at Lyn- 
mouth, was on Tuesday formally opened by Mr. G. Pitt- 
Lewis, Q.C., M.P. 


Cardiff. —Shipments of steam coal last week were 30,000 
tons less than in the preceding seven days, and 20,000 
tons below what is now regarded as a normal average. 
Prices have shown no signs of improvement, although 
some of the leading colliery owners have declined to sell 
at unremunerative rates. There has been little improve- 
ment in house coal, and the patent fuel trade is also in a 
depressed state. A fair business has been passing in iron 
and steel, and with two exceptions the local works are well 
employed. 


Neath and Brecon Railway.—The ordinary half-yearly 
meeting of this company was held on Thursday in London, 
Colonel Lawlie presiding. The chairman said the traffic 
was increasing to some extent. The Commissioners of 
Neath Harbour were still hoping to go on with their 
works, and had entered into arrangements with the con- 
tractor for that purpose. This must give the company an 
increased traffic, 


Proposed New Dock for Cardiff.—The necessary works, 
preparatory to the construction of a new import dock 
between Grangetown and Penarth, are being steadily 
pushed forward. A portion of the foreshore on the west 
side of the Taff, which it was found necessary to acquire 
for the purposes of the undertaking, has been conveyed 
by the Board of Trade to Lord Windsor, the owner of the 
adjoining land. ‘Trial holes are being sunk, the requisite 
plans and sections for the execution of the works are being 
prepared, and operations will be shortly commenced. The 
new dock will be situated between the Windsor Slipway 
Company’s works and the Ferry-road at Grangetown. Its 
water area will be 18 acres, while contiguous to it will be 
a timber pond of 64 acres, 


A Dry Dock for Newport.— Messrs. Mordey and 
Corney, dry dock proprietors and shipbuilders of New- 
port, have decided to build a dry dock 340 ft. in length on 
a triangle of the river. The site selected was formerly a 
shipbuilding yard, while more recently it has been the 
timber yard of Messrs. T. B. and 8. Batchelor. 





MISCELLANEA. 


THE new twin-screw armour-plated cruiser Warspite, a 
sister ship to the Impérieuse, has been completed for sea. 


The yachtsmen of Halifax, Nova Scotia, have decided 
to build a boat, to compete for the American Cup next 
year. 

The congress of the Amalgamated Society of Railway 
Servants has been held during the week at Newcastle-on- 
Tyne, 

The new Peninsular and Oriental Steamship Victoria 
has made the passage between Plymouth and Gibraltar in 
sixty-nine hours, 

The village of Deseronto, Ontario, Canada, is lighted 
by wood gas, obtained by distilling sawdust from large 
sawmills in the vicinity, a process yielding in addition to 
the gas, citric acid, pyroligneous acid, and charcoal. 


A recent examination of the obelisk in the Central 
Park, New York, shows that the paraffin treatment to 
which it was subjected two years ago has been effective in 
preventing scaling by frost. 

It has been decided to extend the system of electric 
light in the Bank, and Messrs. Drake and Gorham, of 
2, Princes Mansions, Victoria-street, S.W., are now 
engaged in putting down additional engine and dynamo 
power for 500 lights. 


Mr. R. Troubridge, who has long been the London 
representative of the Weardale Coal and Iron Company, 
George-yard, Upper Thames-street, E.C., is now about 
toretire from business, and Mr. John Cunningham has 
been appointed to succeed him. 


A new form of electric safety lamp has lately undergone 
trial in the coal mines of Pennsylvania. The lamp, which 
weighs only 3 lb., is said to be competent to furnish a 
light of 5 candle-power for a periud of 10 hours at a cost 
for maintenance of about 5d. ’ 


The Canadian courts have delivered judgment on the 

uestion of the Red River Railway, Manitoba, confirming 
the ad interim injunction previously granted. It is 
believed that this decision, together with the failure of 
the agen 2 made »y the province to float Red River 
bonds, will for the present put a stop to the scheme. 


The gross receipts of the twenty-two principal railway 
in the United Kingdom for the week ending September 25, 
amounted, on 15,4 miles, to 1,312,427/., and for the 
poate: areange yet 1886, on 15,3764 miles, to1,300,040/., 
an increase of 120} miles, or 0.7 per cent., and an increase 
of 12,387/., or 0.9 per cent. 


A new railway, connecting Scarborough and Bridling- 
ton with the West Riding of Yorkshire, was commenced 
near Driffield Junction last Monday. The work of con- 
struction is expected to extend over two years, and when 
complete the line will be worked and maintained by the 
North-Eastern Railway Company. 

Experiments have recently heen made at Burlington 
with a modified form of the Westinghouse automatic 
brake. The results were very satisfactory, a train of fifty 
cars having been brought to rest without shock in a dis 
tance of 695 ft. when running at a speed of forty miles an 
hour, and at half this speed only 155 ft. were required to 
stop the train 





The report by Mr. Jones, the assistant superintendent 
of the Indian geological survey, on the Kale coalfield, 
Upper Burmah, has been published in Rangoon. The 
coal is stated to be of fair quality, and is, owing to 
proximity of rivers, favourably situated for working, for 
which a large supply of labour is available, but as this is 
untrained it will Ee necessary to import skilled workmen 
from India to teach the natives. 


The Eads Tehuantepec Ship Railway Company intends 
to take out a charter under the laws of the State of New 
York, and as soon as this shall have been accomplished, 
and the final arrangements made, work will be com- 
menced. The plans and designs for the undertaking were 
finished before Captain Eads’ death. The time required 
to complete the undertaking was estimated by Captain 
Eads at from three to four years. 


A series of trials have lately been made at Havre of an 
electric launch, intended for use in the French navy. The 
propulsion is effected by one of M. Kreb’s electromotors, 
which during the trial developed about 12 horse-power, 
the current required being obtained from a set of accumu- 
lators 132 in number and weighing about 2 tons. The 
boat attained a speed of 64 knots, which was maintained 
for about five hours. 


A new steel torpedo gunboat, the Sandfly, was launched 
from Devonport Dockyard last Friday. This vessel is 
200 ft. long, by 23 ft. beam, and will havea mean draught 
of 8 ft., the displacement being 450tons. Her engines are 
of the triple-expansion type, and are expected to develop 

horse power, corresponding to an estimated speed of 
19 knots, er armament will consist of a 4-in, breechload- 
ing gun and six 3-pounder quick-firing guns, in addition 
to which four torpedo tubes have been provided. 


Much importance is attached to the discovery of another 
seam of coal in the Punjaub, the outcrop of which occurs 
in Hagara, near the River Dhor, and it is to this location 
that the find is attributed, as the wash of the river has 
here laid bare the seam for some distance. The executive 
engineer of the district has examined the spot and suc- 
ceeded in tracing the seam for a distance of 50 ft., and 
reports that though the coal is associated with a large 
amount of dirt and gravel near the surface, the quality 
improves as a greater depth is reached. 


A conference of teachers of schools connected with the 
Science and Art Department was recently held at the 
Birkbeck Institute, Chancery-lane, upon the Technical 
Education Bill. The general opinion appeared to be that 
in its present form it would prove injurious to existing 
colleges and institutes. A committee was formed to 
arrange for another meeting in the Christmas holidays, 
when itis hoped that a full attendance of town and coun- 
try teachers will be secured. Full particulars can be ob- 
tained at the offices of Science and Art, 11, Henrietta- 
street, Covent Garden, W.C. 


The Dublin Corporation are taking steps, with a view 
to lighting the main thoroughfares of that city by elec- 
tricity. The necessary power will be obtained from 
turbines, to be erected at Bridge Island, where there is 
available water power amounting during the summer to 
over 50 horse-power; this quantity is, however, much 
exceeded during the winter months, but is considered 
sufficient to work fifty arc lamps of 1000 candle-power 
each. The cost of the installation is ‘estimated at 4134/., 
but if underground mains are used, and a steam engine is 
supplied as a stand-by, a further sum of 1062/. will be 
required, 

The new lighthouse at Tory Island, which was lighted 
for the first time last Saturday is provided with Wigham 
gas burners of exceptional power. These are arranged so 
that gas may be economised in fine weather by lighting 
only 32 jets of one burner, but on the occurrence of fog the 
remaining jets, 76 in number, are lighted, and two more 
burners, each containing 108 jets, are brought into opera- 
tion, greatly extending the range of the light. Gas- 
making plant is provided on the island, and is adapted to 
utilise either cannel coal or crude oil, should the use of the 
latter be at any time deemed advisable. A powerful fog 
siren completes the equipment of the lighthouse. 


Those electric lighting companies, whose mains traverze 
the Brooklyn Bridge, have had, it is said, great difficulty 
in securing efficient insulation. The leads were at first 
laid through iron piping, and after this failed, wooden 
tubes were substituted, Bat with little orno benefit. The 
plan was then tried of suspending the conductors from 
glass insulators, fixed on the ironwork of the bridge, but 
this system was found to besatisfactory only in the case 
of small conductors, and the companies have in conse- 
quence adopted the plan of coating the wires with a 
special insulating paint, manufactured by the Standard 
Paint Company, and this method is stated to have given 
satisfactory results. 


The Society of Engineers had its first meeting for the 
session 1887-8, on Monday evening, October 3, at the 
Town Hall, Westminster, Professor H. Robinson, presi- 
dent, in the chair, when a paper was read on “ Stability 
of Factory Chimneys,” by Mr. R.J Hutton. The author 
entered fully into the theory of stability of ta!l chimneys, 
pointing out some errors in the formule ordinarily used, 
and, in connection with stability, considered the relative 
effects of wind pressure on various forms, as circular, 
octagonal, and square, and at various les. He then 
showed that the section of chimney which combined the 
highest theoretical stability with the leeast amount of 
material was not the same as. that required by practical 
considerations for its greatest efficiency in producing 
draught, and that a compromise had to be effected between 
the two forms. Some examples of successful chimneys 
were then given, and also of some that had failed, with 
an examination of the causes of failure. 
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MAY’S REVERSE LEVER LATCH. 






—~ a. 


Fig .2. 






































In a locomotive having an ordinary reversing lever 
to operate the links it often happens that the distance 
from one notch of the quadrant to the next represents 
a difference in the grade of expansion inconveniently 
great. It may happen that with the lever at one 
notch the engine does not receive sufficient steam to 
enable it to do its work, while at the next the amount 
exceeds its requirements, and the steam has to be 
throttled by the regulators. This involves a waste of 
fuel which would be avoided if the notches could be 
placed close together, or if the lever could be moved 
through a space smaller than the pitch of the notches. 
The former alternative is generally impracticable, at 
least near the centre of the quadrant, but the latter 
has lately been rendered easily possible by the intro- 
duction of May’s reverse lever latch which we illustrate 
above. This appliance involves no alteration either of 
the lever or of the quadrant, and can be applied to a 
locomotive in two hours without taking the engine 
into the shop. In place of the usual latch there are 
two, the one in front of the other; the thickness of 
each is equal to the width of a notch, and as they are 
close together it follows that the two latches can 
never be engaged at the same time, one must always 
rest on a space between; wo notches, Both latches 
are raised by the one latch handle and trigger, and 
both drop together under the influence of the springs, 
as far as they can go. In the case shown in Fig, 1, the 
rear latch is in a notch, and the forward latch on a 
tooth or division; in Fig. 5 both are resting on a 
tooth ; in Fig. 6 the arrangement is similar to Fig. 1, 
while in Fig. 7 the forward latch is down. The dis- 
tance moved in passing from the position of Fig. 6 to 
that of Fig. 7 is equal to the width of a tooth or 


division, and not equal to the pitch of the notches as | S*"Y 


is usually the case. 

Figs. 3 and 4 show the two latches separately, and 
Figs. 5 to 7 show how they are fixed. They both slide on 
a square shanked bolt in the lever, while the outer one 
has ears (Fig. 4) which embrace the inner, and have 
slots for the passage of a cross-bolt connected to 
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the latch handle. Each latch has a separate spring. 
The entire arrangement is exceedingly simple, and 
involves no alteration in the method of driving the 
engine. Experiments made with two engines on the 
Pennsylvania Railroad appear to show that an engine 
which, with the ordinary latch, used 7000 lb. of coal 
per trip, only used 6900 1b. after the double latch was 
applied to it. Messrs. Whittlesey and Wright, of 
Pacific Buildings, Washington, D.C., U.S.A., are the 
representatives of the inventor, Mr. Charles May, of 
the Sunbury Division of the Pennsylvania Railroad. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 
Sir,—I inclose bidding specifications of one of the lead- 
ing American locomotive contract shops. ‘ 
hen an American railroad desires to purchase an yt 
—say Moguls as per accompanying specifications—it de- 
signates the size of the cylinders, driving wheels, boiler, 
&c., to the several contract shops. These shops then send 
in their bids accompanied by specifications to show what 
they pro to furnish. No better engine can be built in 
the world than the one described in the specifications, and 
such anengine can be bought in America for close to 8500 
dols. Different roads have their favourite injector, cylinder 
oiler, springs, steam gauge, make of flues, safety valves, 
make of driving and other axles, crossheads, metal for 
driving, truck and rod brasses, tyres, crank-pins, head- 
light, &c., any or all of which may be substituted for those 
used by the locomotive contract shop, without changing 
the price of the engine materially. In fact it is generally 
understood that any designated make of the articles men- 
tioned will be used, as the prices are about the same. 

The sizes of axles, pins, frames, rods, &c., may be 
changed, if the road’s mechanical official deems it neces- 
a and this is occasionally done, although it willbe found 
that these details are sufficient in all respects, as supplied 
or designed by the contract shop. _ : ’ 

The sizes of details of similar sized_engines, material 
used, are so generally universal in the United States that 
engines may be built and kept in stock, which engines 
will suit eight out of ten master mechanics. Modern 
engines of the same size and type are so near alike, that 
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if the observer stand a sufficient distance off not to be 
able to read the maker’s name, or if he does not see the 
name-plate, or if it be removed, there is no other distin- 
guishing characteristic which would determine if Bald- 
win, ers, Rhode Island, Brooks, Schenectady, or the 
Railroad Company were the builders. 

Engines 20 to 30 years old, built by above concerns, 
which have made yearly from 40,000 to 60,000 miles 
your, may be seen stillrunning to-day. They can heully 

called ‘‘ short-lived,” as some of your correspondents 
term them. 

In most cases the workmanship on these contract en- 
gines is superior to the workmanship on English-built 
engines, as the squareness of exhaust, big mileage, inter- 
changeability, &c., clearly show. Besides, I am assured 
this is the case by many English machinists whom I have 
met in America. 

It is quite natural that this should be the case, when 
one contract shop in America—Baldwin—turns out more 
engines each year than all the contract shops in England 
combined. 

The engine deseribed in the specifications given is a 
standard contract shop 18 by 24 Mogul. Detailed draw- 
ings of course accompany the specifications in practice. 

hile English steel would do for the boiler shelis, it 
would not give satisfaction in the fireboxes, on account of 
its variableness and impurity. 
Frank C, Sirs, 
SPECIFICATION. 
General Description. 


ee of road, 4 ft, 84 in. in the clear between 


r 

Cylinders.—Diameter of cylinders, 18 in.; length of 
stroke, 24 in. 

Weight of Engine.—Weight of engine, empty, about 
76,000 lb.; with water and fuel, about 000 Ib. ; 
total weight on driving wheels, in running order, 72,000 |b. ; 
weight on engine truck, in running order, 16,000 lb. 

Driving Wheels.—Diameter of driving wheels, 52 in. 

Weight of Tender.—-Weight of tender, empty, about 
28,000 lb. ; with fuel and water, about 66,000 lb. 

Wheel Base.—Total wheel base of engine, 23 ft. 2 in. ; 
distance from centre of truck to centre of front driving 
wheels, 8 ft.; centre of front driving wheels to centre of 
second pair of driving wheels, 7 ft. 6 in.; centre of 
second to centre of third pair of driving wheels, 8 ft. 6 in. 

Springs. —Springs throughout to be of the best cast 
steel, carefully made, and of proper proportions; to be 
tempered in oil, and fully tested before being applied to 
the engine or tender. 

Fuel.—The fuel will be bituminous coal. 


Tue Borer. 


The Shell.—The shell of boiler to be of best homogeneous 
|steel (Shcenberger’s) of flange quality, 4 in. thick, not 
less than 53 in, inside diameter, increasing to 56 in. ; 
longitudinal seams of cylinder part to be double rivetted 
also, to be chain or double rivetted at the longitudinal 
seams and connecting sheets, with fin. rivets, not over 
2} in. from centre to centre; lap of sheets to be not less 
than 2}in. for single rivetting, and in. for double 
prone F flue sheet, at firebox end, to of steel, 4 in. 
thick ; flue sheet, at smokebox end, to be 4 in. thick, of 
| best steel ; all parts well and thoroughly stayed and extra 
welt pieces rivetted to inside of side sheets, providing 
| double thickness of metal for studs of expansion braces ; 
| all plates planed at edges and caulked with round- pointed 
caulking tool, insuring plates against injury by chippin 
and caulking with sharp-edged tools; boiler tested wit 
hot water to 180 lb. pressure per square inch. 
Firebox.—The firebox to be of best Shoenberger firebox 
steel, Ain thick; flue sheet as specified above; crown 
sheet to be of steel, gin. thick ; all plates to be thoroughly 
annealed after flanging ; firebox to be about 72 in. —_ by 
$48 in. wide, by 674 in. deep inside; stay bolts of iron 
Zin. in diameter, and 4 in. to 44 in. apart ; the bolts to be 
screwed into the plates with fine-threaded screw, and 
both ends carefully rivetted ; water space, 3in. sides and 
back, 4 in. front. 
Firebox Roof.—The roof of firebox to be supported by 








16 crown bars, made each of two pieces of wrought iron, 
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3 in. by 2in., set 14 in. above crown, placed not over 
44 in. from centre to centre, and bearing on side sheets ; 
crown bars put in transversely, and secured to crown 
sheet by bolts Zin. in diameter, tapped through crown 
with thin nut on under side and rivetted over; the 
crown bars to be stayed by braces to roof of outer shell ; 
crown sheet to be 1 in, at rear end lower than at front. 

Smokebox.—-The smokebox to be round, with smokebox 
front of cast iron ; the door to be in one piece, to open 
horizontally ; to be fastened by three outside tap bolts, 
fitted so that they will draw the door to a close joint. 

Flues.—The flues to be of charcoal iron, 1!0 in number, 
11 ft. Gin. long, 2 in. outside diameter, of No. 13 wire 
gauge ; to be set at firebox end with copper ferrules ; to 
be expanded with Dean’s tube expander, 

Mud Holes.—Mud holes, for cleaning, to be made in 
the legs of the boiler at bottom, one in each corner, 2 in. 
in diameter, and one under waist in front end, below the 
tubes, 24 in. in diameter, and all with brass plugs screwed 
in; two cleaning plugs 24 in. in diameter on right side, 
and one on left side level with crown sheet. 

Smoke Stack.—Smoke stack of best iron, No. 15 wire 
gauge, and most approved construction as to shape, size, 
and spark arrester; to be perfectly and strongly fitted to 
smokebox ; top to be not over 15 ft, above top of rails. 

Grate Bars.—Grate bars of cast iron, to be properly 
fitted and arranged. 

Petticoat Pipe.—To have a properly constructed petti- 
coat pipe fitted above the exhaust nozzles in the smoke- 


X. 

Steam Pipes.—Steam pipes, main and branch, leading 
from dome to cylinders; main or dry pipe, of wrought 
iron, 6in. inside diameter; branch pipes, of cast iron, 
accurately fitted with flanged joints and composition and 
iron connections, 

Steam Dome.—Steam dome to be of best wrought iron 
4 in. thick, 31 in. in. diameter, 304 in. high, and flan 
at bottom ; to be fitted to boiler by flanging upward the 
waist sheet on which dome rests, and flanging outward 
the bottom of dome to fit the flange of waist sheet, the 
two flanges being rivetted together by one row of hori- 
zontal and one row of vertical rivets, 

Firebox Door.—The firebox door to be made of cast iron, 
with cast-iron lining, and 16 in. in diameter; firedoor 
opening formed by flanging and rivetting together the 
inner and outer sheets. 


ENGINES AND FRAME, 


Cylinders.—The cylinders to be outside connected, of 
best close-grained iron as hard as can be worked ; each 
cylinder cast in one piece with half saddle, placed hori- 
zontally ; right and left hand cylinders reversible and 
interchangeable, accurately planed, fitted, and bolted 
together in the most approved manner ; valve face and 
steam chest seat raised above face of cylinder to allow for 
wear; to be 18in. inside diameter ; stroke of piston to be 
24in.; cylinder covers to have ground joints; steam 
ports to be 16 in, by 1} in. ; exhaust ports to be 16 in. by 
23 in. 

Cylinder Cocks.—Cylinder cocks to be fitted to cylinders ; 
to be worked from footboard. 

Exhaust pS a exhaust pipes to be of cast iron, 
with three different sizes of nozzles, of suitable capacity. 

Pistons.—Heads and followers of cast iron, fitted with 
two brass rings, babbitted, and with spring adjustment, 
or with most approved form of steam packing; piston 
rods of steel or cold rolled iron, ground and keyed to cross- 
heads, and keyed and rivetted to piston. 

Rods.—The connecting and parallel rods to be of proper 
dimensions ; to be of steel or the best hamme: iron, 
accurately finished and fitted, and provided with all 
necessary straps, keys, &c., and with bearings of best 
composition metal, babbitted. 

Feed Water.—Supplied by two approved injectors 
accurately fitted ; cock in feed pipe ag from foot- 
board ; all pipes, feed, steam, and check, of copper. 

Safety Valves.—Two lock-up safety valves to “ placed 
on the dome, each set to blow off at a pressure of 130 lb. 
or more per square inch ; one valve to be furnished with 
a relief lever. 

Steam Gauge.—One steam gauge of approved make to 
be fitted to face of boiler, on inside of cab, after being 
tested. 

Valve Motion.— Most spresved shifting link motion, 
graduated to cut off equally at all points of stroke ; links, 
sliding blocks, pins, lifting links, and eccentric rod jaws 
made of the best hammered iron, well case-hardened ; 
sliding blocks with long flanges to give increased wearing 
surface; rock shaft and reverse shaft of wrought iron, 
with arms forged on; weight of links and eccentric rods 
counterbalanced by a spring. 

Valves and Stems.—Slide valves of best cast iron; valve 
stems to clasp valves ; no screws or joints inside of steam 
chests ; valves and cylinders oiled by condensing cups on 
steam chests or by oil valves placed in cab, and connected 
to steam chests by pipes running under jacket; pipes 
to 200 lb. pressure. 

lass Water Gauge.—One glass water gauge, to be fitted 
to front of boiler, with cocks and guard bars of brass; 
gauge to be of Scotch annealed glass, 

Gauge Cocks.—Three gauge cocks of most approved 

attern and make, to be finished and fitted to face of 

iler, with drip pan of brass. 

Blow-off Cocks. —Blow-off cock, of brass, to be fitted in 
firebox at bottom, on side or back; to be worked from 
the footboard. 

Steam Joints.—All steam joints to be ata and 
scraped, so as to be metal to metal when finished. 

Engine Frame.—Frame of engine to be of best refined 
iron, and so constructed that it can be taken apart, in or 
near the middle, for convenience of repairs or shipping ; 
main frames between pedestals, 3 in. wide by 4 in. deep ; 
braces, between pedestals, 24 in. wide by 4 in. deep; 
front rails of frame, 3 in, by 4 in, 





Pedestals.—Pedestals or horns to be forged to frame and 
well braced ; to be of the best refined iron ; size of iron to 
correspond with size of frame; to be provided with gibs 
and wedges to prevent wear from the boxes, 

Crossheads.—Crossheads to be made of cast steel, with 
babbitted bearings; wrist pins to be 2fin. in diameter 
and 3 in. long. 

ee to er of steel, or wrought iron case- 

in. ini. - : 
li 34 in. by ifin,® fitted to wrought-iron guide 
yoke, 

Boiler Braces.—Waist of boiler securely braced to 
frames, at two points between firebox and smokebox, by 
T irons fitted to boiler and bolted to wrought-iron plates 
extending across. 

Expansion Room.—Sufficient room for difference of ex- 
}ansion of boiler and frame to be allowed where frame is 
a! tached to boiler at firebox end. 


WHeets, AxtEs, BoxEs, AND TRUCKS. 

Driving Wheels. —To have six driving wheels, of 52 in. 
outside diameter; centres to be of best cast iron, turned 
true to 46 in. in diameter, and carefully counterbalanced. 

7'yres —Driving wheel tyres to be of cast steel, of 
Staudard Steel Works make. Flanged tyres to be 54 in. 
wide by 3 in. thick ; to be turned to true diameters, plain 
tyres 64 in. wide, 3 in. thick. 

Axles.—Driving and truck axles to be of the best steel or 
iron, fagotted and hammered ; driving axles, 74 in. in dia- 
meter ; journal bearings to be7 in. in diameter by 8 in. long, 
to be made a true cylinder and carefully fitted ; truck axles 
to be 4% in. in diameter ; journal bearings to be 5in, in 
Ciameter by 8 in. long. 

Driving Boxes.—Journal boxes for main bearings to be 
of cast iron, planed true on all sides, and slotted to the 
gun-metal bearings, which are to be turned and truly 
fitted ; the upper bearings to have oil box and cover, and 
grooved diagonally on the inside; the lower part to have 
a sponge box cast in it, and to be supported by two bolts, 
and easily removable for examination of bearings and 
journals ; the boxes to be provided with wedges on one 
side to take up the wear. 

Crank-Pins.—Crank-pins to be of cast steel or wrought 
iron, of proper size, accurately turned, and fitted with 
care, 

1'ruck.—The truck, a centre bearing, swivelling, two- 
wheeled truck, with swing bolster, to be placed under 
front end of engine ; journal boxes, pedestals, equalising 
beams, suspender links, pivots, and all other parts to be 
of the best materials, design, and workmanship; wheels 
of cast iron, steel tyred, 28 in. outside diameter, 


MISCELLANEOUS. 


Pilot.—Pilot, or cow catcher, to be made of wood braced 
by wrought-iron braces running diagonally from engine 
frame to frame of pilot; bottom frame to clear the rails 
4in. 

Draw-Bar in Front.— Draw-bar, of wrought iron, 
strongly fastened to centre of forward buffer beam. 

Alarm Bell.—Alarm bell of best bell-metal ; to be placed 
on waist of boiler; to weigh about 801b. ; well finished 
and polished. 

Signal Bell or Gong.—Signal gong to be of best make, 
and large size ; to be fastened inside of cab roof. 

Steam Whistle.—One brass steam whistle, to be placed 
on top of boiler, and worked from footboard. 

Ashpan.—Ashpan, to be of iron, No. 8 wire gauge, to be 
properly secured to bottom of firebox ; bottom to be 12in, 
clear of grate. 

Dampers. —Dampers to be placed at each end of ashpan, 
to be worked from fvotboard; to be arranged to keep 
themselves well closed when shut by their own weight. 

Sandboxes.—One large sandbox, of iron, to be secured 
on top of boiler; iron pipes, strong and well made and 
fitted, to lead from box to front of forward driving wheels ; 
to be worked from footboard, 

Headlights.—One headlight, adapted to burn kerosine 
oil, with 23in. silvered parabolic reflector, to be placed 
on front of engine at top of smokebox, and resting on 
strong, well-designed iron brackets. 

Casings.—Steam dome to be lagged with wood, and 
cylinder part to be cased with iron, painted; top and 
bottom beads of cast iron painted; steam chests cased 
with iron painted on sides, and cast iron on top; shell of 
boiler to be lagged with narrow pine boards, and cased 
with best planished sheet iron, secured by brass bands; 
steam cylinders to be lagged with wood, and cased with 
iron, painted ; heads cased with steel, polished or painted. 

House or Cab.—House, or cab, to be made of hard wood, 
well seasoned, strongly framed, and firmly secured to 
boiler; to be painted with three coats of paint, and 
varnished with best body varnish, and finished in the 
best manner; roof to project over footplate 36in.; to 
have two windows in forward end, with heavy plate glass in 
frames, made to open on hinges, and provided with strong 
fastenings to secure them shut or open at any distance; 
two windows to be placed in each side, with same quality 
glass; roof to be covered with tin, a ;put on, and 
painted ; cab to be so made that it can be taken to pieces 
to facilitate shipping. 

Footboards.—Footplate on floor of cab to be of cast iron, 
securely fitted and fastened ; footboards on sides to be of 
iron or wood, extending from windows of cab to smoke- 
box ; to have angle or T irons fastened to the outer edges, 
the face of which is to- be bright work ; to be supported 
by iron brackets fastened to boiler. 

Hand-Rails.—The hand rails to be of brass or iron; to 
be placed along the footboards, and secured to boiler by 
finished columns. 

Equalising Beams. —Equalising beams to be fitted 
between springs of driving wheels to equalise weight as 
much as possible, : : 

Steam Jet.—Cock and pipe to be fitted to boiler to turn 
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a jet of steam up the chimney when required; o be 
worked from footboard. 

Bolts.—All bolts to have the United States standard 
thread ; to be accurately fitted and finished to gauges; 
such as require it, to have jam-nuts, 

Painting.—Sufficient coats of good paint to be used 
wherever required; to be neatly striped when required ; 
to be varnished with three coats of best varnish. 

_ Hose Connections.——Engine to be connected to tender by 
india-rubber hose, one on each side, of best quality and 
proper size, with well-made connection. 

Tools.—To be provided with the following tools, all of 
best make: 2 steel hammers, different sizes; 1 copper 
hammer ; 16 wrenches, case-hardened or of steel ; 3 cold 
chisels of best steel; 3 brass oil-cans; 1 copper tallow 
bucket ; 1 poker ; 1 scraper ; 1 slice bar ; 2 jack-screws and 
levers ; 1 screw wrench ; 1 pinchbar ; cab seat and cushion. 

Packing.—To be carefully taken apart and boxed ready 
for shipment. All the bright work, such as connecting- 
rods, pistons, straps, eccentrics, guides, crossheads, levers, 
rams, cylinder covers, bolts, &c., to be well covered with 
and protected from oxidation by a@ mixture of tallow, 
beeswax, and white lead le on while warm ; these parts 
to be then securely braced in boxes, and not packed with 
shavings, hay, straw, or any similar articles. The bright 
work that cannot be boxed, such as crank-pins, journals of 
axles, and eccentrics, to be coated same as other bright 
week, then wrapped with stout canvas, tied on, and 

arred. 

Packing Boxes.—Packing boxes to be made of suitable 
material, and strongly hooped with iron ; each box to have 
maker’s name, number, and shipping mark on it. 

Packing ee lists in duplicate to be made by 
builders, showing weight and measurement, together 
with names and numbers of boxes, bundles, and pieces. 

Drawings and Guuges.—Drawings in detail and gauges 
to be made by the builders, and carefully preserved for 
future reference and the supply of duplicate parts. 


GENERAL FEATURES OF CONSTRUCTION. 

Gauges.—All principal parts of engine accurately fitted 
to gauges and templates, and thoroughly interchangeable. 

Case-Hardening—All finished movable nuts and all 
wearing surfaces of machinery made of steel, or iron case- 
hardened. 

age caters wearing brasses made of ingot copper and 
tin, alloyed in the proportion of seven parts of the former 
to one of the latter. 

Threads. — All threads on bolts to United States 
standard. 

Tue TENDER. 

Reservoir, or Tank.—The reservoir, or tank, to be of 
best wrought iron, U-shaped, 3 in. thick at top and 
bottom, and ,5, in. at sides and end; to have 14 in. by 
id in. angle iron on the inside, around top and bottom ; 
the whole to be well and securely rivetted ; a manhole 
to be made at rear end, in the centre; valves holes to be 
made in front ends, 

Capacity.—Tank to hold 3000 (8% lb.) gallons of water. 

Frame for Tank.—The frame on which the tank is to 
rest to be made of channel iron, 6 in. deep ; two outside 
bars and two centre bars well fitted together and strongly 
braced ; to be floored with wrought-iron plates } in. thick. 

Safety Chains.—Two safety chains to connect tender 
with engine; also two for each truck, connecting front 
corners of trucks with tank frame. 

Centre Pins —The centre pins of trucks to be of best 
iron, 2in. in diameter, passing through transoms of tank 
frame and trucks, secured by keys. 

Brakes.—To have a brake block of cast iron for each 
wheel, all of which shall be operated by one brake lever 
wheel at forward part of reservoir. — to be attached 
to brakes to hold them steady and off the wheels when 
brakes are let up, and carry brakes in case suspender links 
break or wear out. 

Trucks.—Two centre-bearing four-wheeled trucks under 
tender frame and tank; rear truck to have additional 
side bearings; pattern of truck, square wrought iron, 
forged frames, equalised. : 

Wheels.—Each truck to have four wheels, 33 in. outside 
diameter, of best chilled castiron ; to be of uniform dia- 
meter, smooth tread, free from flaws, cylindrical on the 
tread, and bored to true gauges. 4 

Journal Boxes. —Journal boxes, oil-tight, of cast iron, 
of most approved pattern, to be provided ; to have oil 
cellars under axle ; to have ings of composition metal, 
accurately finished and fitted, on the wearing surface. 

Azxles.—The axles to be of best iron, fagotted and 
hammered ; journals to be 3} in. by 7 in. long; seat of 
wheel to be turned to gauge, and wheel pressed on. 

Valves.—-To have valves in front end of tank at bottom 
to connect with feed pipes, and be worked from footboard 
by levers at top of tank. 

Tool-Boxes.—Two tool-boxes, of iron, strongly made, 
with good locks, strong strap hinges, to be placed on top 
of tender. 

Painting. — All parts, except bright work, to be 
thoroughly painted with three coats of best paint, and 
ornamented by panel work or striping, and then varnished 
with three coats of best body varnish. 

Height of Tank.—The top of tender tank to be not over 
8 ft. above top of rails, 


PuysicaL Trests OF MATERIALS, 

All materials used in the construction of the locomotive 
shall be of the best quality of their respective kinds, care- 
fully inspected, and subjected to the following tests. 
Notwithstanding these tests, should any defects be de- 
reaped in working, the corresponding part will be re- 
jected. 

. Boiler Iron.—All boiler iron will be specified C.. H. 
No. 1 flange quality, and must be made from the best char- 
coal blooms, 
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A careful examination will be made of every sheet, and 
none will be accepted that show mechanical defects. 

In every boiler one sheet will be ordered 3in. longer 
than the size required, from which a strip will be cut and 
tested. The piece so tested must have an ultimate tensile 
strength with the grain of not less than 50,0001b., an ulti- 
mate tensile strength across the grain of not less than 
45,000 lb., and must show a ductility, measured by elon- 
gation or reduction of area, of not less than 20 per cent. 
Should any of the test pieces fail to fulfil the above re- 
quirements, the entire boiler may be rejected. 

Should any plates develop defects in working, they will 
be rejected. i 

Each plate must be stamped with the maker’s name 
and the guaranteed tensile strength and elongation as 
above. 

Boiler and Firebox Steel.—A careful examination will 
be made of every sheet, and none will be accepted that 
show mechanical defects. 

A test-piece, taken lengthwise of the sheet and without 
annealing, should have a tensile strength of 55,000 lb. per 
square inch, and an elongation of 30 per cent., in section 
originally 2 in. a 

Sheets will not accepted if the test shows a tensile 
strength less than 50,000 lb., or greater than 65,000 lb. 
per square inch, or if the elongation falls below 25 per 


cent. 

Should any sheets develop defects in working, they will 
be rejected. ; 

Firebox Copper.—Copper plates for fireboxes must be 
rolled from best quality Lake Superior ingots: they must 
have a tensile strength of not less than 34,000]b. per 
square inch, and an elongation of from 20 to 25 per cent. 
Test strips must be furnished with each firebox for 
testing. 

Iron and Steel Stay Bolts and Boiler Braces.—Iron or 
steel for stay bolts and braces must have an ultimate 
tensile strength of not more than 60,000 lb. nor less than 
48,000 lb. per square inch, with an elongation of not less 
than 20 per cent., nor undergo a reduction of area of frac- 
tured section of more than 35 per cent. 

Copper Stay Bolts.—Copper stay bolts must be manu- 
factured from the best Lake Superior ingots; they must 
have an ultimate tensile strength of not less than 34,000 lb. 
per square inch, and an elongation of from 20 to 25 per 
cent. 

Boiler Tubes of Steei or Iron.—All boiler tubes must be 
carefully inspected and be free from pit holes or other 
imperfections. Each tube must be subjected to an in- 
ternal hydraulic pressure of not less than 5001b. per 
square inch by the manufacturers before delivery. They 
must be rolled accurately to the gauge furnished by the 
locomotive works, filling the gauge to a plump fit, 
They must be expanded in the boiler without crack or 


aw. 

When tested, iron and steel tubes must show a tensile 
strength of not less than 55,000 lb. per square inch, and a 
ductility of not less than 15 per cent. 

Boiler Tubes of Brass or Copper, Brass and Copper Pipes. 
—Tubes of brass or copper to be of uniform circumferential 
thickness and solid drawn ; to be perfectly round, and to 
resist an internal hydraulic pressure of 300 lb. per square 
inch. From the tubes under test, a piece 4 in. long will 
be cut, annealed, sawn lengthwise, and doubled inside out 
without showing sign of cracks, 

When annealed, they must withstand flanging cold a 
flange § in. broad for 2 in. tubes without cracking. Copper 
tubes must withstand flanging hot as well as cold. Tubes 
other sizes than 2in. in diameter must flange to a width 
proportional to their diameter. 

A piece 30 in. long, annealed and filled with resin, must 
withstand being doubled until the extremities touch each 
other without showing defects. 

A piece 30 in. long, not annealed, filled with resin, and 
placed on supports 20 in. apart, must withstand bending 
to a deflection of 3 in. without showing defects. 

Bar Iron.—All bar iron (flats, rounds, and squares) must 
be capable of sustaining an ultimate stress of 48,000 lb. 
per square inch, with an elastic limit of 25,000 lb., and a 
minimum ductility, measured by the elongation, of 20 per 
cent, 





ELECTRIC LIGHTING. 
On Electric Lighting in Works and Factories,.* 


By Prorgssor J. A. Fremine, M.A., D.Se., Professor 
of Electrical Technology in the University College, 


London, 

(Concluded from page 370.) 

Lamps.—The choice now lies between the true arc light 
and pure incandescence. The intermediate systems of 
semi-incandescence and electric candles have dropped 
out of the race in late years. Very lately, incandescence 
lamps of high candle-power have come to the front, and 
I think we may look forward with confidence to incan- 
descence lamps of actual 1000 candle-power having a 
considerable future and a practical use. The incandes- 
cence light, however, is too rich in orange and yellow 
rays to be a full substitute for daylight, and it is greatly 
inferior to the arc in actinic or chemical rays. A simple 
proof of this is the rapidity with which an arc light effects 
the photographic printing with the ferrocyanide paper 
used for copying tracings in engineers’ offices. Where a 
good deal of this work has to be done in a busy drawing 
office, an arc light is an invaluable adjunct. The incandes- 
cence light is in this respect of no use. In the matching 
of colours, the arc light, though inferior to daylight, is a 
distinct assistance. Most colours, except drabs and 
aniline browns, and shades of blue-black, are clearly dis- 
tinguished. Greens, blues, and yellow shades are well 
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distinguished, and 
tinguishable from w 

In order, however, that colour-matching in dye works 
and wool works may be well and correctly performed, it 
is essential that an arc light of steady character be used, 
and that good sound carbons be employed. A badly re- 
gulating lamp, and one which feeds by jumps, is worse 
than useless. 

The new Pilsen-Joel or Brockie-Pell, the newer lamps of 
Crompton and Siemens, and the Thomson-Houston meet 
these requirements well. With respect to the heating effect 
of arc and incandescence lamps, experiments by Peukert 
showed, that in the case of Edison lamps made of the 
bamboo filament, the radiation consisted of 34 per cent. 
luminous, which was transmissible through a layer of 
water, and 66 per cent. stopped by a layer of water. This, 
however, does not give the true pape of light to dark 
heat. Experiments by Tyndall on an incandescent wire 
indicated that not more than about 4 per cent. of the 
radiation was luminous, and nearly 96 per cent. was dark 
heat. Researches by Mortimer Evans, and recently con- 
firmed by Mr. Bottomley, have shown that for a given 
expenditure of electric energy a bright polished wire 
radiates a greater percentage in the form of luminous 
energy than does a black, dull wire with sooty surface. 
If we take as a standard a glow lamp of 100 actual candle- 
power, the power required to maintain this light is about 
350 watts. This lamp, actuated for one hour, transforms 
electric energy into radiant energy equal to 945,000 foot- 
pounds. The thermal equivalent of this work is 1224 lb. 
of water raised 1 deg. Fahr., or nearly half a ton of water 
raised 1 deg. Fahr. The production of the same amount 
of light for one hour by gas would involve the production 
of nearly ten times this amount of heat. There is, how- 
ever, this additional difference. The production of 100 
candles’ light by gas burnt at an Argand burner during 
one hour results in the formation of approximately 17 cubic 
feet of carbonic acid. The amount of carbonic acid ex- 
haled from the Jungs of an ordinary man doing eedentary 
work is about 17 cubic feet in twenty-four hours. Hence, 
very roughly, we may say that every 10 candle-power gas 
jet spoils as much air as three human beings would do in 
thesame time. The incandescent electric lamp radiates 
heat, but spoils no air at all. The advantages of the 
incandescent light in workshops, from the sanitary point 
of view, are, accordingly, too obvious to require farther 
~ 

hatever may bethe sanitary or incidental advantages 
of electric lighting, there is one essential condition of its 
adoption, viz., that it must benefit the pocket of the 
user on the whole. I say on the whole, because the ad- 
vantage comes sometimes not merely in the bare com- 
parison with the gas bill, but in the longer hours and 
better work or reduced fire risk possible. ‘Take the case 
first of flour mills. I am indebted to Mr. Wilson Hartnell, 
of Leeds, for permission to quote from a recital of ex- 
tensive work done under his direction in this particular 
branch. The lighting of corn mills differs from that of 
other mills, first from the crowded position of the ma- 
chinery, elevators, belts, and from the inflammable nature 
of the machinery and of the flour itself in all stages. We 
know well the explosive character of an atmosphere laden 
with flour dust; and the condition in all the elevators, 
centrifugals, and pnts and, indeed, of all parts of a 
modern roller mill, is such as to make an ever-present 
caution not merely desirable, but essential in this respect. 
Naked gas jets are not uncommonly used, placed where 
required. 

he use of the incandescent electric lamp may certainly 
be said to provide a security from dust explosion not 
attainable when gas is used. I may mention acase quoted 
by the Milling World which occurred in Germany. A 
sack of flour falling down stairs in a flour mill opened and 
scattered the contents in a cloud through the lower room, 
where a burning gas flame eet fire to the dust, causing an 
explosion which lifted a part of. the roof and broke the 
windows. I have not the slighest desire, in referring to 
this risk, to magnify the risks of gas in flour mills, nor to 
conceal the fact that badly-done electric light work is 
equally dangerous in its own way ; but knowing as we do 
the possibility of dust explosions, it is merely doing bare 
justice to the case to point out that incandescent electric 
lighting diminishes the risk present even in the best 
arranged mills. In the case of a 16 candle-power incan- 
descent lamp properly exhausted, the temperature of the 
glass envelope will never rise above that at which it can 
be comfortably held in the hand, and it is incapable of 
setting fire even to the driest woodwork, 

It is to be feared that not even inducements of diminished 
fire risk and danger would cause electric lighting to take 
a firm hold of the attention of corn mill owners unless 
tigures substantiating its economy could be produced. The 
great point in its favour here is the long hours of burning 
necessary. A flour mill of moderate size, with, say, 
sixteen sets of rolls, requiring about eighty 16 candle- 
power lamps, could be provided with incandescent light- 
ing for about 2301. Allowing the incandescence lamps an 
average life of 1000 hours, and taking coal at 10s, per ton, 
and depreciation at 10 per cent., the evidence of users 
shows that such light is more economical in cost than 
equivalent gas lighting by gas at 3s. per thousand, taking 
the lighting hours at 3000 per annum. . 

From a list of twenty-nine corn mills, having between 
them over 2000 incandescence lamps, which have been 
electrically lit under the direction of Mr. Wilson Hartnell, 
I extract the following statements from letters by the 
proprietors : ; 

‘We have very great pleasure in bearing testimony to 
the many advantages and benefits of the electric light. 
By its use we consider our mill perfectly safe, as regards 
the lighting, from the risk of fire. The whole of the rooms 
are much better lighted than formerly, when gas was used. 
As regards the working cost, we may say that it is much 
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less than we had anticipated, a few minutes a day being 
found sufficient to keep all in order. We find t the 
cost of renewals of lamps is also lower than you gave us 
to understand, for after a run of 2700 hours we have still 
60 per cent. of the original lamps at work. We think all 
corn millers should use it.” The price of gas is ls. 10d. 
in this locality. 

Also—* The electric light plant you put us up three 
years ago last April is working to our satisfaction. When 
driven by the engines which run the mill it is much 
cheaper than gas; but, in our opinion, its value to millers 
consists in the extra safety from fire as compared with 
mills lighted by = 

Again—‘“ With reference to the electric lighting done 
for us by you about a year and a half ago, we can say it 
has worked to our entire satisfaction ; and we think it a 
very good and safe light for flour mills.” 

These indorsements of the results of experience by those 
who have had considerable experience of the comparative 
cost abundantly indicates that the first outlay for electric 
lighting plant will recoup itself, provided always that the 
work has been well and solidly put in at first. 

Another large group of mills in which electric lightin 
is equally satisfactory is in cotton mills. As a typical 
case I select the extensive cotton mills of Messrs. Rhodes 
and Sons at Hadfield, near Manchester, the lighting of 
which was undertaken by the Manchester pi District 
Edison Electric Light Company, and carried out under 
the direction of Mr. J. R. Williamson. The mill contains 
73,566 spindles and 1300 looms, and is now lighted by 
1500 incandescent lamps in place of 2000 gas jets formerly 
employed. The lamps are Edison-Swan 16 candle-power, 
fixed in brass sockets and covered with white porcelain 
shades. There are eight circuits in all, and the mains and 
leads are carried under boarding. A plentiful provision 
has been made as regards safety fuzes and switches. The 
switches are mounted on slate. The current is supplied 
by two Edison-Hopkinson dynamos, driven by a special 
horizontal engine by Messrs. Matherand Platt. Thetwo 
dynamos are each capable of an output of 44,000 watts, 
equivalent to 750 lamps, and drive at 620 revolutions per 
minute. The dynamos are compound wound, and have a 
commercial efficiency of 94 to 95 per cent. At a public 
inspection of the lighting, Mr. W. S. Rhodes said that on 
behalf uf his firm he wished to express themselves as very 
satisfied with the result. There were less complaints and 
sickness in the mill than before, and they attributed it to 
a great extent to a purer atmosphere. They did not regret 
having given the order. 

The same company also fitted up the mills of Messrs. 
Robert Platt, of Stalybridge, with 314 incandescent 
lights, and that firm write as follows: ‘In reply to your 
request for my opinion of electric lighting, after the 
season’s experience in my spinning milf, I beg to state 
that I am well satisfied with the general result. There 
can be no question that the yarn spun is clearer than 
before, when gas was burnt in the rooms, and the work- 
people have fully appreciated both the reduction in tem- 
perature and the less vitiated atmosphere. Though the 
installation is only for 314 lights, I think I am justified in 
saying that in my case the cost of working has not been 
greater than gas.” 

An interesting and at the same time successfol and in- 
structive application of electric lighting to industrial 
works mtg found in the large sugar works of Messrs. 
Henry Tait and Sons, near London.* This installation 
dates back as far as 1879, when a commencement was 
made with a single arc Jamp fed from an ‘‘A” Gramme 
machine. Great benefit was found therefrom, not merely 
by reason of the improved illumination afforded to the 
workmen, but also owing to the quality of the light, which 
was found to be favourable for the detection at night of 
the delicate white tint required by the sugar. The use of 
gaslight had been formerly found to cause great difficulty 
in distinguishing between a yellow tint and pure white, 
A further addition to the electric light was made in 1881, 
when four arc lamps in series were run off a Biirgin 
machine. 

In 1883 about 200 incandescent lights and a number of 
arc lights in parallel were added. In 1885 a much larger 
increase of plant was made, so that the use of gas was 
entirely dispensed with, and has continued so to be ever 
since, the whole of these immense works being lit solely 
by electric light. The demand for artificial illumination 
in these works is very large, employing as they do 
about one thousand workmen, working continuously night 
and day. About 50 arc lights and close on 500 incan- 
descent lights are at present in use. In 1885, encouraged 
by the advantages and economy of the electric i}]: mi1«- 
tion in their London works, Messrs. Tait introduced it in 
the incandescent form, and to the entire suppression of 
gas, into their Liverpool works, which are about the 
same magnitude as the London establishment; and in 
— of the fact that gas is in both places about 3s. per 
thousand, considerable financial advantage has followed 
on this substitution of electric light for gas. Great satis- 
faction has also been expressed at the gradual improve- 
ment in the life of the incandescent lamps (Edison-Swan) 
used. In 1885 the average life was 1200 hours, and in 
many cases 2000 to 3000 hours. 

I will next direct your attention to some cases in which 
the motive for employment of the light has been rather its 
intrinsic value than its relative cost as compared with 

as. The extensive mills of Messrs. 8. C. Lister and Co., 
ffannin ham, Bradford, have been now for some time lit 
with a e arc-lighting plant. The lamp used is the 
Pilsen arc lamp. .* a special dynamo shed a ‘** Robey” 
engine of 100 horse power was = down, The engine is 
double cylindered, having double driving wheels, Buss 





* I am indebted for an account of this insta)lation to 
Mr. James Shoolbred, C.E., who was the consulting en- 
gineer. 
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overnor, and other arrangements to secure steady 

riving. The dynamos are Paterson and Cooper’s Pheenix 
machines, Pilsen-Joel machines, and Gramme. The most 
careful arrangements have been made for insulating and 
protecting all leads and wires, and to carry out the elec- 
trical work in a manner essential to security. The de- 
partments in which the arc lights have practically re- 
placed gas are those in which the manufacture and exami- 
nation of velvets, plush, and imitation sealskin are carried 
on. In nearly all the rooms devoted to this purpose it 
had formerly been impossible to work after dark. With 
the arc light the work can be carried on at night or on the 
dullest days, it being found possible to strike the nicest 
shade of colours or match the most delicate pattern by its 
aid. The nature of Messrs. Lister’s business very often 
requires nightwork to be performed, and they have, there- 
fore, adopted electric lighting in the departments named, 
more as a matter of necessity than from any motive of 
economy, though they anticipate the new light could be 
worked at quite as moderate a rate as gas. 

In what is known as the ‘‘ Blue Shed” there are some 
sixty shearing machines, and for the purpose of enabling 
the work to be carried on at night, there are 14 arc lights, 
each of 1000 candle-power. nder the system of gas 
illumination, 150 gas jets were necessary to carry on the 
work of this shed. Even then the process could not go on 
with any degree of accuracy or reliability, and the heat of 
the was almost unbearable. 

The Pilsen lamps used are either inclosed in globes 
where diffused light is required, or employed naked when 

ater concentration of light is needed for distinguishing 
elicate colours. Altogether, the arc light has taken its 
place in these mills as an essential part of the working 
plant. It has come tostay. With respect to the employ- 
ment of arc lights, naked or inclosed in globes, it may be 
useful to draw attention to the question of absorption of 
various shades. The objection generally raised to the 
employment of naked are lights inside or outside work- 
shops is that the small size of the arc causes it to cast very 
dense and sharply marked shadows. Hence, if arc lights 
are employed naked in an ordinary fitting shop, the incon- 
venience caused by shadows might be very great. The 
ordinary opal globe cuts off fully 50 or 60 per cent. of 
the light. An are light, which, when photometered in 
various planes, gives a mean candle-power of 1000, will, 
when incl in an opal shade, be reduced to about 
400 candle-power. 

Photometric tests of the absorption of opal glass were 
made for the Metropolitan Board of Works by Sir Joseph 
Bazalgette and Mr. T. W. Keates, and showed that 59 

r cent. of the light was absorbed. Tests by Mr. George 

eacon for the Liverpool Town Council gave 58 per 
cent.; and by M. Allard on behalf of the Municipal 
Council for Paris, 40 per cent. Ground glass, which pro- 
duces by no means equal illumination, absorbs 25 to 35 
per cent. 

Tf a naked arc light is suspended above a horizontal sur- 
face, and at any height H above that surface, then, other 
things being equal, the illumination at any point on the 
horizontal plane, where the angle of incidence of the rays 
is 9, is proportional toga cos® 6, 

Appended is a diagram prepared by Mr. A. P. Trotter, 
which indicates by a curve (curve 1) the intensity of the 
illumination at any point on a horizontal plane O P, due 
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to an arc light placed at A, at a height H above the plane 
The magnitude of the vertical ordinate y at any pvint x 
represents the illumination at that point. It will be seen 
how rapidly the illumination falls off as we get away from 
under the light. 

Mr. Trotter first introduced his now well-known diop- 
tric shades in order to remedy this defect. The object of 
a dioptric shade is to surround the light with a glass shade 
so cut or grooved into prismatic furrows as that, whilst 
causing only a small actual absorption, say about 10 per 
cent., it will yet refract the rays of light in such a manner 
as to take away light from directly under the lamp and 
increase the illumination at the remote districts ; in other 
words, unify theillumination. In all cases, then, where it is 
desired to secure theuniform illumination of an area by arc 
lights, dioptric shades should beemployed instead of the far 
more wasteful opal glass. It is in the highest degree un- 
scientific to create a light of 1000 candle-power and then to 
cut it down to 300 candle-power in the endeavour to secure 
a more uniform or diffused illumination, In the illumina- 
tion of yards and open spaces, the arc lamp has to be 
suspended from a pole or post. In the ordinary mode of 
suspension the lamp of course casts a dense shadow of the 
pole on one side. Mr, Crompton has introduced an inge- 
nious ‘‘ shadowless pole.” The lamp is carried by a steel 
bracket right above the post, and when the operation of 
lowering the trimming needs to be performed, the lamp is 
let down at the side of the post by a simple yet effective 
arrangement. By this means the shadow is prevented, 
and the illumination is symmetrical on the horizontal 


lane. 
The illumination required for a given floor-space, when 


arc lighting is employed, will necessarily depend on the 





work to be done. Generally s ing, the nominal 2000 
candle-power lamp, which will be perhaps more nearly 
1000 actual candle-power, will ata _ of some 20 ft. 
to 25 ft. from the floor illuminate brilliantly an area of 
about 600 to 900 square yards. Reliable statistics as to 
cost of interior arc lighting are not difficult to obtain. 
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One here may be cited as the results of actual experience 
in an iron works erecting shop at Bradford. The lighting 
plant was arranged by Mr. Wilson Hartnell. 

** We have t pleasure to give you the following par- 
ticulars regarding the electric arc light installation you 
fixed for us last year, viz.: Dynamo machine and six 
2000 candle-power Crompton lamps in our erecting shop, 
which is equal to 3600 square yards fioor area, which is 
thoroughly well ligh to enable us to set out and 
manipulate work as well as during the daytime. The 
light is fairly steady. We have three of the lamps fixed 
22 ft. from the floor, and the other three about 13 ft. 
Owing to the large travelling crane, which covers the 
whole area, the lamps have to be fixed close to the walls; 
hence we do not get the full benefit we otherwise should 
if the — were better disposed. We have given the 

uestion of cost our careful attention in comparison with 
the cost of gas, and to our surprise the electric light is 
much cheaper. The following figures are based upon prac- 
tical working : 


Electric Light Cost per Hour per Lamp of 2000 Candle- 
Power. 


d. 

Carbon 1,575 
Oil... es ° . -012 
Attendance nee = i - al <é 377 
Power.—10 indicated horse-power=40 1b. coal 

per hour for six lamps at 7s. 6d. per ton ws 266 
Interest on plant, 10 per cent. on 8001. on 3800 

hours’ lighting ; at ee oe s6 

6.23 = 6} 


No depreciation is reckoned upon the engine and boiler 
plant, nor for engine attendance, as these are not altered 
whether the electric light is used or not. Reckoning this 
nominal 2000 candle-power as about 1000 candle-power 
actual, let us compen its cost with that of gas. 

To secure the 1000 candle-light from gas, 400 cubic feet 
of gas would have to be burnt per hour in a good burner, 
and this, at 23. 6d. per thousand, is 1s. The above results 
of actual working could be considerably multiplied. In 
every case in which the ordinary factory motive power can 
be drawn upon for the dynamo directly, without the neces- 
sity for a special engine or attendant, the arc light as an 
illuminant specially asserts its economical superiority over 
gas, and in other cases it enables work to be carried on 
which could not so be done by gasat all. 

Omitting for the moment the consideration of those 
cases where the superior richness of the arc light in blue 
rays makes its use a necessity, I should like to draw your 
attention to the probability that incandescence lamps of 
high candle-power (500 to 1000) may come in time to 
compete seriously with the ordinary types of arc lamp. 
In order that this may be the case, it will have to be 
shown that the advantage as to cost of working rests with 
the incandescencelamp. Experiments on various types of 





arc lamps have shown that the mean spherical illumi- 
nating power of such lamps way be reckoned at about 
1000 normal candles per horse-power expended in the arc, 
In the ‘ordinary way of working, however, this illumina- 
tion would be cut down by the use of an opal glass globe 
to about 40 per cent. of its value when not so inclosed. 

Hence, if measured outside an ordinary opal or ground 
glass or frosted globe, it will not in general be found that 
we obtain a larger mean illuminating value than about 
400 candles per horse-power expended in the arc. We 
may place the efficiency of incandescence lamps, having 
regard to duration, at about 200 candles per horse-power. 
As far as the expenditure of power, the advantage is still 

ly with the arc. The outstanding expenditures 
which have then to be balanced are, on the one hand, the 
cost of replaceal of the incandescence lamp; and on the 
other, the cost of carbons, labour for trimming, and de- 
preciation or repairs to the arc lamp mechanism. 

Speaking generally, when a space has to be illuminated 
by arc lights, and when the conditions of the work re- 
— a multiplicating of lights of moderate power rather 

an a single centre, it has been found that the expendi- 
ture on carbons, trimming, repairs, &c., amounts at least 
to as much, if not more, than the cost of the electrical 
power. Accordingly, if the high candle-power incandes- 
cence lamps can be supplied to users at a price sufficiently 
moderate, and with an average duration equal to that 
of the ordinary 16 or 20 candle-power lamp, it is evident 
that its inferior efficiency will be compensated for by the 
absence of working expense other than that for power. 
The much greater facility in handling and moving from 
place to place will give the high candle-power incandes- 
cence lamp another advantage. One of the great inci- 
dental advantages which the incandescent light possesses 
as an illuminant in workshops is that it can be suspended 
over lathes or tools or in machines in positions in which 
gas could not well be used, or would be dangerous. Time 
will not allow more than a passing reference to the use of 
electric lighting in mines. In the last report of the Royal 
Commission on Accidents in Mines, the question of light- 
ing by electricity is dealt with. The report speaks of 
the advantages in point of convenience and efficiency 
which attend the employment of electric glow lamps for 
illuminating the pit’s bottom and roadways adjacent. 
There can be no doubt that in clean and dry mines scope 
is offered for such fixed or permanent electric lighting. In 
the case of very deep shafts ey might be gained in 
economy of conducting leads by the employment of a 
secondary nea system. A secondary generator 
could be placed at the pit bottom, and supplied with 
alternate currents from a machine driven in the main 
engine house. From this secondary generator secondary 
leads would supply the lighting circuits. No permanent 
lighting will, however, meet all the requirements, The 
auae which has presented itself to several inventors is 
the combination of a small secondary battery with an in- 
candescence lamp as a means of obtaining a portable 
lamp. The report of the Commission dwells upon the 
fact that to be useful such a combination must be provided 
with a firedamp indicator. 

Mr. Swan has devised an electric firedamp indicator 
which is very compact and sensitive. Starting from 
certain work of Mr. E. H. Liveing, Mr. Swan has devised 
an arrangement in which a fixed volume of the atmo- 
sphere to be tested is shut off, and then a platinum wire 
heated in it. If combustible gas is present, it is burnt 
up, and on allowing the volume of air to cool, a diminu- 
tion of pressure is found. This diminution of pressure 
serves to measure the percentage of explosive gas. By its 
means +, per cent. of coal gas in air can be detected. There 
is every reason to believe that the portable electric lam 
will become a very practical article, and serve in no sma 
degree to mitigate the risks attendant on work in fiery 
mines, 

Regarding the whole question of the electric illumina- 
tion of mills, works, and factories, it is with considerable 
confidence that we make the statement, that the more 
closely its advantages and merits are inquired into, the 
more forcibie they will seem, even in the face of the fact 
that gas inthe United Kingdom hasa lower average price 
than in any other portion in the world. 





CoaL FoR THE Sous INDIAN Rattway.—Another source 
of coal supply for the South Indian Railway is expected 
shortly to be Nosdens available by the development of the 
Singareni coalfield, in the Hyderabad State. This coal is 
stated by competent authorities to be excellent for loco- 
motive purposes, and to resemble closely the best coal 
from the Karharbari and Umaria fields. As to the quan- 
tity, it is computed that at an anticipated rate of con- 
sumption of 200,000 tons per annum, there is sufficient to 
last nearly 500 years. 





Scuoot or ArT Woop-Carvinc.—The School of Art 
Wood-Carving, at the City and Guilds Institute, Exhibi- 
tion-road, South Kensington, has re-opened after the usual 
summer vacation, and we are requested to state that 
there are vacancies for the free studentships maintained 
by the Institute in the day and evening classes of the 
school. Forms of application for these free studentships 
may be obtained from the manager. To bring the benefits 
of the school more within the reach of the artisan class a 
remission of half fees for the evening class is made to 
artisan students connected with the trade. Instruction 
is also given by correspondence to amateurs unable to 
attend the school classes. During the past year the 
students have been aoe on various architectural and 
other important works. The public are permitted to visit 
the school and inspect the work in hand on application to 
the manager on any week-day, except Saturday, between 





the hours of 11 a.m. and 4 p.m, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Comritep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; e none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., et per. y, or by letter, enclosing 
amount of price and postage, addressed to H. RBADER Laok, Esq. 

The date of the advertisement of the opt of a yplet 2 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 
the advertisement of the acceptance of a complete specification, 

ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


5409. L. Bollmann, Vienna. Improvements in Dy- 
namo Machines and Electric Motors. (8d. 6 Figs.) 
April 19, 1886.—The conductors of the current in the armature 
are made zig-zag, or in the form of flat spirals partly or entirely of 
iron, in order that they, while moving through the magnet field of 
the stationary field magnets, may be alternately magnetised and 
thereby induce electric currents within similar conductors which 
lie close and parallel to them. The conductors may also be made 
of copper and connected to an iron drum or disc in such a manner 
that they are situated between the field ser pro poles and the 
iron drum or disc, the copper not being wound round the iron but 
lying on one side of it. (Sealed August 23, 1887), 


5687. W.P. Thompson, London: (H. W. Spang, Read- 
ing, Pa., U.S.A.) Improvements in Fusible Connec- 
tions for Armatures for Electric Generators, [6d. 
1 Fig.) April 19, 1887.—The improvements consist in the employ- 
ment, in combination with the armature of a dynamo-electric 
generator, of fusible connections between the junctures of the 
armature coils and the plates of the commutator. These fusible 
connections become heated more quickly than the bobbin and 
become softened, so that they are thrown outward by centrifugal 
force, and sever the connection between tie plates and the 
bobbins before injury is done. (Sealed July 26, 1887). 


ELECTRIC LIGHTING. 


9229. P. Ward, London. Improvements in In- 
candescent Electric Lamps and in the Method of 
Preparing and es the Conductors of such 
Lamps. [6d.] July 15, 1886.—According to this invention the 
conductors, which are continuous, ,that is, having no ends, such 
as ring, disc, &., are e of cellulose or parchment paper, 
and are carbonised by having a current of electricity sent through 
them whilst in an atmosphere of hydro-carbon vapour. (Sealed 
August 5, 1887). 


9694. T. Mace, London. (Vitrite and Luminoid Company, 
New York, U.S.A.) New or proved Manufacture o: 
the Incandescing Portion or L' Incan- 
descence Electric Lamps. 





uminant o 
[6d.] July 27, 1886.—The im- 
proved material for use as the incandescing portion of the lamp 
consists of a combination of organic or carbonisable substance 
with alumina. (Sealed August 5, 1887). 


9696. T. Mace, New York, U.S.A. (The Vitrite and 
Luminoid Company, New York, U.S.A.) New or Improved 
Treatment or ufacture of Materials for Use as 
the Incandescing Medium or Luminant of Electric 
Lamps or for other Pur es. [6d.) July 27, 1886.—A 
carbon filament is dipped in a liquid organic compound of alumi- 
nium, such as ethylate or methylate of aluminium, and a current 
of electricity is passed through it whilst in a vacuum with the 
result of covering the filament with an even deposit of carbon and 
alumina. (Sealed September 20, 1887), 


. H. Lea, Birmingham. Improvements in 
Glass Globes or Shades and Holders for Incandes- 
cent Electric Lam (8d. 10 Figs.) July 29, 1886.—The 
lamp bulbs are inclosed in globes of semi-transparent glass or 
other material. August 23, 1887). 


11,139. C, Seel, Berlin. Improvements in Glow 
ps. (8d. 3 Figs.) September 1, 1886.—This invention 
relates to the employment in an incandescence lamp, of several 
carbon threads connected together by means of a thickened centre 
piece, and the ends of which are connected with separated con- 
tac Sealed August 30, 1887). 

997. W. Maxwell, London. A Method of Pro- 
ducing Carbon Fibres or Filaments. [6d.] September 
21, 1886.—Hydro-carbon gas is caused to circulate through a vessel 
containing a refractory conductor heated by an electrical current. 
Fibres or filaments of carbon become formed, appearing attached 
tothe conductor and standing out from it like hairs, and these 
can be removed when cooled. (Sealed September 27, 1887). 





4213. A. Friedlaender, Berlin. An Improved 
Electric Portable Lamp. [8d. 3 Figs.] March 21, 1887.— 
The improved portable lamp comeeene an electric incandescent 
lamp with reflector and battery. The elements are mounted on a 
shaft capable of being rotated from outside the lamp casing so as 
to raise the elements out of the exciting liquid. This latter is 
compused of a solution of chloride of zinc and bichromate of 
potash in diluted muriatic acid with an addition of iodine and 
glycerine, (Sealed July 15, 1887). 


5509. A. J. Boult, London, (P. J. V. Létang, Paris.) 
Improvements in Electric Arc Lamps. [6d. 2 Figs.] 
April 16, 1887.—The lower carbon isstationary, The upper carbon 
d traverses an inverted cone i in which jaws formed by the lower 
ends of spring clips s fit st the carbon d without however 

inching it, so that when no current is passing the rs, carbon 
8 free to fall on to the lower one. The cone 7 is fixed to the end 
of a lever y, carrying at its other end an armature which is at- 
tracted by the electro-magnet f. The two spring clips ¢ are 
fixed to the end of a lever p which is held up by a spiral spring r. 
When the current passes through the carbons d, and the electro- 
magnet f, the latter attracts the armature of the lever y, 
thereby lifting the inverted cone i which will press the jaws 
of the spring clips s against the carbon d, and thus lift the 
cone together with the upper carbon away from the lower 
carbon, when the are will then form, The electro-magnet J is 
actuated by part of the current traversing the arc. Its armature 
0 is provided with a retaining spring t, the tension of which is so 
regulated that the armature o is only attracted by the electro- 
magnet / at a predetermined length of the arc. When this is the 
case the other end of the armature o which is formed asa hammer 
h, will strike against the end of the lever p, and thus cause the 
jaws i to release the upper carbon for a moment. The latter will 
then drop for a very short distance to be at once again clamped 





between the jaws é by the lifting of the lever ‘2 by the spring r. 
The hammer A will continue its trembling motion until the upper 
carbon has descended a sufficient distance, and the apparatus will 
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be at rest again until the arc has again surpassed its normal 
length. (Accepted August 20, 1887). 
6844. A. J.Boult, London. (C. M. Noble, Anniston, Ala., 
U.S.A.) Improvements in Arc (8d. 
3 Figs.) May 10, 1887.—This invention relates to that class of 
arc lamp in which carbons of equal length are arranged so as to 
converge from their point of support to their tips, the positive 
carbon having double the area of cross-section of the negative 
carbon. According to this invention the carbons A, B, are secured 
in holders C which are hinged or pivotted to the casing D, 
so that the carbons are free to swing towards each other, The 
tips of the carbons are kept estes by means of weights I, I, 
attached to the upper ends of the carbon-holders. The carbon- 
holders are connected by links J with a bar P which slides in 
guides within a helix N. In the operation of the lamp on startin 
the current through it, the tips of the carbons bearing eac 
other, the current through the helix N causes the bar P to rise and 
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draw the upper ends of the carbon-holders together, so as to sepa- 
rate the tips of the carbons sufficiently to strike the arc. As the 
carbons gradually burn away, the weights I force the points into 
close proximity, their nearness to each other being governed by 
the action of the helix N. When thecarbons have been consumed 
til! they assume the positions indicated by the dotted lines meet- 
ing in b, the lamp is automatically cut out of circuit by the pro- 
longation of one of the carbon-holders tripping a switch. A suit- 
able switch sists of a h C! and anvil Y, which are held 
out of contact by a rod D' retained by a trigger Gl. The prolon- 
tion J) of the ‘negative carbon-holder bears gently against the 
nner end of the trigger G' until its engaged end is free from the 
support D! of the h The hai C! then falls upon the 
anvil, and the line current passes directly through the casing D, 
and the lamp is cut out of circuit. ( September 2, 1887). 


9517. F.de Wolffers, Paris. Im its in Arc 
Electric Lamps. (8d. 11 Figs.) July 5, 1887.—Referring to 
Fig. 1, the upper carbon is carried by an iron rod A which is free 
to move longitudinally in the interior of two coils B, B. A sole- 
noid C placed in a shunt around the are is provided with a soft 
iron core D to which is attached a rod E carrying the lower carbon. 
To the upper portion of this core is fixed a short rod carrying a 
movable contact G corresponding with a fixed contact O. "The 
core D and its attachments are nded from a spring H. A 
spring L (Figs. 1, 2) tends to press a brake arm or plate I of copper 
or other non-magnetic substance |against the iron carbon carrier 
Awith such force as to arrest the descent of the latter. An 




















armature K attached to the brake arm I is attracted by the iron 
rod A when a current circulates in the coils B, and tends to move 
the brake away from therod, The an comprises three circuits: 
the main or are circuit, the shunt circuit of the solenoid C, and'the 
circuit of the coils B which magnetises the iron carrier A. Th 

last circuit is closed only when the attraction of solenoid C is 
sufficient to draw up the iron core D and cause contact to be 
made between the pieces G and 0. When an electric current 
traverses the system, the carbons being separated, the solenoid C 
raises the core D so that contact is made between the carbon 





a. The force of the solenoid diminishes then considerably, 
@ core descends, the carbons are separated, and the arc is pro- 
duced. The consumption of the carbons lengthening the arc 
its electrical resistance increases, and causes @ more powerful 
current to pass in the coils of the shunt solenoid C ; the iron core 
D then rises until contact is made between G and O. The circuit 
through the coils B, B is then closed, and the iron carrier A is 
agnetised. A ing the t in B B tobe intermittent, the 
attraction between the carrier A and the armature K overcomes 
the tension of the spring, L, the brake I quits the carbon carrier, 
leaving it free to fall, and at each interruption of the current the 
brake is — pressed by the spring L png the carrier, thus 
stopping its downward movement. As the interruptions of the 
current follow each other with considerable rapidity, a vibrating 
movement of the brake is hpeaionee which allows the upper carbon 
carrier to descend very slowly until the arc reassumed its 
normal length. The current in the solenoid C is then diminished so 
that the iron core D descends, and the contact between G and O is 
broken. The intermittent current then ceases to passin the coils 
B, B, and the vibrations of the brake and the downward movement 
of the upper carbon carrier is arrested. Fig. 3 shows the relative 
connections of the lamp as preferred by the inventor for practical 
use. The brake arm I is placed vertically, and the iron carrier Aand 
the rod E supporting the lower carbon are connected by a cord pass- 
ing over a pulley P, so that the lower carbon rises in proportion as 
upper carbon descends. The lower carbon is provided with an 
cumtags of Wis sorte Wa chaieseegiee ee chen waaet ie 
passage of the current the electro-magnet Y, whi n 
the main circuit, attracts its armature X, and th 
arc. As the resistance increases the force of the shunt coil C 
draws down its core D until contact is made between its lower end 
and the screw 0. By this means an intermittent current is 
caused to pass through coils B, B, so that the brake vibrates and 
the upper carbon carrier descends slowly as above described. 
(Accepted August 20, 1887). 


TELEGRAPHY AND TELEPHONY. 


9846. A. M. Clark, London. (L. Maiche, Paris.) Im- 
provements in Transmi Instruments for Sub- 
marine Dis T Lines, 


other Long 

(8d. 3 Figs.) July 30, 1886.—By means of this improved trans- 
mitter, currents of alternately qpowe Fag may be auto- 
matically distributed to tel h lines. e instrument consists 
essentially in a combination with a motor mechanism having a 
uniform motion, of a combination of contacts actuated by f: ion 

ear and controlled by the armatures of electro-magnets en: 

y the action of a local current. (Sealed August 5, 1887). 


9854. D. Boyd, , Chester, and 8S. Williams, 
Newport, Mon. Improvements in Telephonic Ap- 
paca (8d. 6 Figs.) July 80, 1886.—This invention relates 

a telephone transmitter in which the tension regulator consists 
of pieces of carbon or other suitable material supported in loose 
contact by metal rods or wires, to be acted upon by sound waves 
or voice-vibrations without the intervention of a diaphragm. This 
invention further relates to a novel of ting the im- 
proved transmitter with a receiver and one or more induction 
coils and batteries. (Sealed August 19, 1887). 


11,662, A. J. Boult, London. (J. C. Reif, New York, 
U.S.A.) _ Im: ents in Instruments. 
(8d. 6 Figs.] September 14, 1886.—This invention relates to an 
improved transmitter in which use is made of intermittent pulsa- 
tions of electricity (in contradistinction to undulatory currents 
for the reproduction of sounds by causing rapid ‘‘makes and 
breaks” in an electric circuit. Ina block of wood A is a passage- 
way B having an entrance with a mouthpiece M and anexit E. A 
diaphragm T is placed in the air chamber B so that it will lie at an 
angle with the entrance hole M. The frame F holding the dia- 
phragm closes the air chamber B near the entrance M, so that the 
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air waves entering the mouthpiece fall upon the sugeeee and 
pass round it and find their exit at the opening E. On each side 
of the centre of the diaphragm is a small carbon disc C ; 0 ite 
and very close to, but not touching either of the electrodes C, are 
two electrodes P, P1, both directly connected to or through the 
rimary wire of an induction coil I to the other pole of the same 
battery G. The secondary wire S' is connected to the ground, and 
its other end is connected to the telephone or receiving instru- 
ment. On speaking to the instrument the air waves force the 
diaphragm inst the o te electrode, this contact being 
immediately broken by the united forces of the rebound and of 
the pressure of the condensed air. (Sealed September 20, 1887). 


12,422. P. Rabbidge, Christchurch, New Zealand. 
Improvements i: Telephonic Apparatus and 
Circuits. (8d. 8 Figs.) September 30, 1886.—Inventor claims 
chiefly ; A telephonic line circuit including a material the resist- 
ance of which is altered by change of pressure resulting from the 
varying influence of a magnet controlled by a current which is 
made to vary in accordance with the impulses of sound waves. K 
is a telephone transmitter capable of varying the current accord- 
ing to the impulses of the sound waves which it receives. The 


at 
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a 

local circuit ae 24 
the magnet M. e 

is | copyrites or other semi-conducting material capable of varying in 
resistance 


12.422.4 
K is completed by a coil of wire surroundin 
receptacle T contains finely-granulated chal- 


iven to it 


according to the variations in the pressure 
e electro- 


through two conducting discs X, Y, by the core of 
magnet M. The current in the line wire passes from the battery 
through the discs Y and X and the granulated chalcopyrites he- 
tween them, to the core of the electro-magnet, and thence to line 
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and the recciving telephones R. The return is by earth as indi- 
cated at E. Fig. 3 shows an instrument combining an induction 
coil, the apparatus T, and the receiver R, all in one. The magnet 
is composed of two iron tubes C, C!. The inner tube is surrounded 
by the primary wire of the induction coil P. Around the outer 
tube is wound the secondary coil. In front of the poles of the 











magnet is a vibrating iron disc or armature mounted on a rod of 
ebonite, one end of which is fixed to the diaphragm F of the ear- 
piece of the receiver. The other end of the ebonite rod passes 
through the centre tube and abuts upon one of the discs of the 
apparatus T, the other disc being supported by an adjusting screw. 
(Accepted August 3, 1887). 


' 12,605. A.M. Clark, London. (C. Diener, Vienna.) Im- 
provements in Telegraphic Relays. [8d. 3 Figs.) 
October 4, 1886,—In a telegraphic relay the same tension of the 
spring provided for keeping the armature off the poles of the 
electro-magnet, is not equally well adapted both for strong and 
feebie currents actuating the relay. If the spring be weak, strong 
currents may cause the armature to adhere to the poles of the 
electro-magnet even after the line circuit has been broken, and 
onthe other hand, if the epring be strong, feeble currents may 
be unable to overcome it. The present invention has for its 
object to provide means for the automatic adjustment of the ten- 
sion of the armature spring. The figure shows the improved 
relay when no current is passing. The arm of the armature lever 
C, carrying the armature ¢ and the contact piece c! by which the 
local circuit is closed, is made of a flexible plate spring, and the 
contact screw e' corr di tact piece c) is arranged 





p 


g to the 
in such 4 position relative to the poles b of the electro-magnet B, 








that when the armature c is attracted, the contact of the arma- 
ture lever will touch the contact screw e!, and thereby close the 
local circuit before the armature touches the poles of the electro- 
magnet. Thus the armature c will only be caused to touch the 
poles b of the Te B when the latter is influenced by 
strong currents, as weak currents will not produce a magnetic 
force sufficient to inflect the plate spring which carries the arma- 
ture. In order to increase the tension of the armature spring 
when the electro-magnet of the relay is actuated by strong cur- 
rents, a lever H (pivotted at k) is provided, which is carried along 
with the armature c during the last portion of its motion, so that 
the other end of the lever H trips up a lever G, thereby putting 
into tension an auxiliary spring c’ connected to the armature 
lever ©, by which means the action of the armature spring is 
reinforced when the armature is strongly attracted. The screws 
e, and d', d) are insulated and serve to limit the play of the armature 
spring and armature lever. (Accepted July 30, 1887). 


J. 8. Ross, London. Improv its 


positive ep in combination with zincin an alkali for the negative 
pole. The zinc element is covered with a coat of fibrous material 
which prevents all the solid matters floating within the fluid from 
coming into contact with the zinc. (Sealed August 9, 1887). 


11,101. T. J. Jones and W. H. Tasker, London, 
Improvements in Secondary Batteries. (8d. 9 Fiys.) 
August 31, 1886.—The support for the active material of the posi- 
tive element is composed of thin strips of lead partly embedded in 
and supported by a frame of non-conducting material. The ex- 
posed portions of the lead strips are arranged so as to present 
their edges to the opposite faces of the element, and the active 
element is confined in the intervening spaces. (Accepted August 
3, 1887). 


11,487. S. Farbaky and Dr. S. Schenek, Schemnitz, 

ungary. Improvements in the Manufacture of 
Positive Pole-Plates for Secon Batteries or 
Accumulators. (8d. 2 Figs.) September 9, 1886.—The plates 
or elements containing recesses filled with active material are pro- 
vided, according to this invention, with empty gaps or recesses 
arranged so as to form regular divisions in the grating, with the 
object of preventing the expansion or increase of volume of the 
active material from straining and breaking the frame of the ele- 
ment. (Sealed September 23, 1887). 


4667. W. P. Kookogey, New York, U.S.A. Im- 

‘ovements in Galvanic Battery Solutions. [4d.) 

arch 29, 1887.—Bichromate of potash or of lime is dissolved in 
hot water, sulphuric acid is added to the water, after which the 
sulphate salt is crystallised and precipitated, and the liquid is 
decanted from the precipitate, for the purpose of avoiding the 
formation of chrome alum on the elements. (Sealed July 5, 
1887). 


4931. M. Bailey and J. Warner, London. An Im- 
proved Construction of Battery and Method of Re- 
ting the same. (8d. 9 Figs.) April 2, 1887.—The 
elements are carried by a movable platform which can be actuated 
by a rack and pinion, or screw gearing, or other mechanism, 80 as 
oe the elements out of the exciting liquid. (Sealed July 8, 
1887). 


6829. P. Jensen, London. (Dr. 0. Lugo, New York, 
U.S.A.) Improvements in Electric Batteries. [id.j 
May 10, 1887,—Inter-diffusion and consequent neutralisation of 
acid and alkaline solutions in contact respectively with the nega- 
tive and positive elements, is prevented when the circuit of the 
battery is closed, according to this invention, by the addition of a 
metallic salt to the acid solution. (Sealed August 16, 1887). 


6869. H.H.Lake, London. (W.T7. Ludlow, Cleveland, 
Ohio, U.S.A.) Improvements in and relating to Pri- 
mary and Secondary Batteries. (8d. 9 Figs.) May 10, 
1887.—This invention relates to the method of effecting a pene- 
tration of the electrolyte into the body of the electrodes by placing 
the electrodes in a closed chamber, creating a vacuum in the 
latter, and then admitting the electrolyte under pressure. (Sealed 
August 16, 1887). 


INSULATING CONDUCTORS, &c. 


10,393. T. O. Callender, London, and C. E. Webber, 
Richmond, Surrey. Improvements in the Methods 
of Constructing Conduits, Ways, or Cases for Elec- 

cal Conductors and Analogous Purposes. [6d.] 
August 13, 1886.—Each conductor has a separate conduit or 
passage, a number of which are moulded in a case of bitumen. 
(Sealed August 19, 1887). 


1199. D. Nicoll, London, Improvements in Electric 
Telegraph and Telephone Conductors and in the 
Means of Insula Laying, Uniting, and Securing 
the same. (Sd. 11 Figs.) January 25, 1887.—This invention 
relates chiefly to undergound lines, The conductors are coated 
with an insulating compound of pure bitumen mixed with “‘ cotton 
foots pitch ” and are laid on supports inclosed in a hollow kerb of 
inverted trough form, An improved joint consists of a helically 
coiled end of wire into which a straight pon wa end of wire is in- 
t en, 





13,569. Pp 
Telephonic Apparatus. (8d. 9 Figs.) October 23, 1886.— 
The improvements consist in the employment of a spiral spring 
for the purpose of preventing the diaphragm from being drawn 
on to the pole of the electro-magnet. (Sealed July 29, 1887). 


211. The Stanho Company, Limited, and G. L. 
Anders, London. Improvements in and relating to 
Telephonic Apparatus. (8d. 3 Figs.) January 6, 1887.— 
This invention relates to electric telephones operated by the 
vibration of an armature in front of an electro-magnet placed in 
the main circuit or line. The improvements consist in the method 
of connecting such coils with the line battery in such a manner 
that the coils form a ‘balanced bridge,” so that the electro- 
magnets will be highly charged and sensitive, while the balance 
will be disturbed by currents entering from a source outside the 
balance or by currents generated by the vibration of an armature 
in front of one or more coils forming part of the balance. In 


Fig. 1 the line wire L is joined to one end of each of two coils 
C, D, of equal resistance. The other end of one coil is joined to 
the positive pole of the battery X, and the other end of the second 
coil is joined to the negative pole of the same battery. The earth 
or return wire M is a in a similar way to one end of each of 
two more coils A, B, of equal resistance, and the other ends of 
these coils are also jeined to opposite poles of the battery X. 
Fig. 2 shows the improved method of tion in cases where 
the balancing coils are part of a secondary induction circuit, of 
which the primary is influenced by a microphone and a battery 
not in the main circuit. In such an arrangement the wire of the 
secondary circuit is the line wire as far as the telephonic apparatus 
is concerned. (Accepted July 23, 1887), 


BATTERIES AND ACCUMULATORS, 


7636. D. G. Fitz-Gerald, London, Improvementsin 
the Preparation or Manufacture of ative Ele- 
ments for Voltaic Batteries. ([6d.) June 7, 1686,—The 
improved method consists in granulating a plastic mixture com- 

of litharge and a solution of a salt or an acid which slowly 
reacts upon the lead compound and causes it to ‘‘ set” whilst the 
granulating operation is being effected, and su uently more 
or less completely converting the granulated substance into 
roxide of lead by the agency of chlorine or of electrolysis. 
Sealed August 12, 1887). 

9991, H. Aron, Berlin. Improvements in Electric 
Batteries, (6d.) August 4, 1886.—The improved battery com- 
prises a solid insoluble depolarising agent (oxide of mercurv at the 








d enn Bg ee od in it. Asepara gth of wire is then 
coiled round the straight wire in the spaces between the convolu- 
tions of the first coil, so that one end of such length of wire may 
serve to establish a branch service when required. (Sealed July 


12, 1887). 
Brooks, Philadelphia, Pa.. U.S.A. Im- 


1622. D. 

provements in Laying and Insulating Under- 
ground Electric Conductors. (6d. 3 Figs.) February 1, 
1887.—The conductors are first drawn into the pipe or conduit 
and then melted insulating material (which is usually of a solid 
or semi-solid character) is poured inte the conduit at a number 
of pointe, commencing at the lowest level, the air escaping 
from the conduit at the higher level as the successive sections of 
the conduit are filled. (Sealed May 6, 1887). 


5025. T.H. Dunham, Boston, Mass., U.S.A. An Im- 
provement in Electric Cables and Insulating and 

otecting the same. ([6d. 2 Figs.) April 5, 1887.—The 
core of the cable is covered with untwisted raw cotton or silk 
saturated with a solution of resin, pitch, and tar. The whole is 
then inclosed in a shield or outer covering of iron wire covered 
with raw cotton saturated in resin, &c. (Sealed July 12, 1887). 


6927. H. W. Merritt, Somerville, Mass., U.S.A. A 
Compound for Covering Electric Wires, Applicable 
also for other Purposes. [4d.] May 11, 1887.—The im- 
proved compound is a non-conductor of electricity and consists of 
silicate of soda, fir balsam, asbestos, sugar, oxalic acid, and water. 
(Sealed August 19, 1887). 


6928. H. W. Merritt, Somerville, Mass., U.S.A. A 
Compound for Covering Electric Wires. [4d.] May 11, 
1887.—This compound is the same Ey in the preceding 
abstract, with the substitution of quicklime instead of silicate of 
soda. (Sealed August 19, 1887). 


MISCELLANEOUS. 


6369. 8S. Pitt, Sutton, Surrey. (J. Cauderay, Neuilly, 
France.) Improvements in Apparatus for Meas’ 
Electricity. [ls. 3d. 27 Figs.) May 11, 1886.—The improve 
apparatus for measuring alternating currents is composed of a 
number of fixed columns of wire, and a similar number of movable 
columns of wire, wou coarse wire in the direction of their 
height. The movable columns project slightly between the fixed 
columns. The whole is traversed by the same current. An indi- 
cating needle mounted upon one of the movable columns is caused 
to deviate to a greater or less extent by the influence of the cur- 
rent upon the movable column. All magnetic field is avoided in 
this apparatus. (Sealed July 8, 1887). 


8739. H. H. Lake, London. (JL. Sellner, Vienna.) Im- 
rovements in Electrical [4d.} 
uly 3, 1886.—The present improvements consist pang PET 
in the night signallin g apparatus described in Patent No, 16,144 
of 1884, of incandescent lamps for the purpose of es a 
har resistance in the circuit of the generator. (Sealed uly 
. 7). 


9016. Sir W. Thomson, Glasgow. Improved Apra- 





ratus for Measuring the Efficiency of an Electric 
Cireuit, (3s. 4d. 40 Figs.) July 10, 1886.—This apparatus 
consists of an inspectional magneto-static current meter used in 
connection with adjustable resistance coils, and an electro-dynamic 
balance, with electrolytic apparatus for determining its constant, 
by which the coefficient of the current meter, varying as it does 
from time to time, is at any time determined in terms of constant 
units. (Accepted June 25, 1887). 


10,477. W. A. Thoms, London. Improvements in 
the Deposition of Platinum by Electricity. {6d.] 
August 16, 1886.—The improvements consist in the employment 
of a bath composed of a solution of platinum in the form of a 
chloride, to which is added a solution of ordinary phosphate of 
soda, and then a solution of ordinary phosphate of ammonia, 
the whole being sul uently boiled, and chloride of sodium solu- 
tion added. (Sealed July 5, 1887). 


12,117. W. Maxwell, London. An Electric Furnace. 
{8d. 9 Figs.) September 23, 1886.—In Fig. 1, A is a metallic 
vessel lined with refractory material B. A conductor C oe 
insulated through a stuffing-box packed with asbestos, and is con- 
nected to a bar or tube D of refractory conducting material, such 
as carbon, which is in electrical connection with the vessel A. On 
a current of electricity being transmitted through D, the latter 
becomes heated, and its heat acts on the material E to be treated 
surrounding it. H are pipes by which air or other gases or 
vapours can be made to pass through the vessel A under various 




















degrees of pressure. G are sight-holes formed in the cover of the 
vessel, According to a modification shown in Fig. 2, the sub- 
stances to be f are contained in the conductor itself which is 
made hollow for their reception. Two conductors C, C! pass through 
stuffing-boxes in the side of the vessel A, and are clam to the 
ends of a refractory conducting tube D. The material E to be 
treated is charged into the tube D through a hole in the top or 
side of the vessel A. Fused material can be run out of the tube 
D by withdrawing the plug rod P. The tube D may be formed 
as a mould for carbonising filaments for incandescent electric 
lamps. (Accepted July 27, 1887). 


14,983. E. W. Serrell, New York, U.S.A. Applica- 
tion of a Solenoid for Reinforcing Electrical Con- 
tacts. [6d. 1 Fig.) November 18, 1886.—Inventor claims: 
The employment of a solenoid and core for the purpose of rein- 
forcing the contact between the contact pieces of an electrical 
circuit. (Sealed July 8, 1887). 


5717, H.H. Lake, London. (¥. G. Farmer, Eliot, Me., 
U.S.A.) AnImproved Method of and Apparatus for 
Electrical Signalling, Chiefiy Designed for Use in 
Connection with Submarine Cables. (8d. 5 Figs.) 
April 19, 1887.—The improved method of signalling through cir- 
cuits of high electro-static capacity, such as submarine cables, con- 
sists in abruptly yg the electrical condition of the cable 
circuit and utilising the initial effect immediately attendant upon 
such changes to produce sounds or audible signals at the opposite 
or receiving end of the cable. (Sealed July 29, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Roy Sway with illustrations of inventions patented in the 
United States of America from 1847 to the present time, 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








TuURKISH SUBMARINE Boats.—Some Turkish submarine 
boats built on the Nordenfelt plan have been under- 
going trials at Constantinople. They are of the following 
dimensions :—Length, 100 ft.; beam, 12 ft.; displace- 
ment, 160 tons. The engines are of the ordinary surface 
condensing compound type with two cylinders, and are 
of 250 horse-power indicated. The circulating and air- 
pumps are worked by’a separate cylinder. The main 
engine is thus left free to work or not, while a vacuum is 
avers maintained to assist the various other engines with 
which the boats are fitted. 

Tue Late Mr. WoopHouszt.—Otway Edward Wood- 
house was born in London on the 2ist of October, 1855, 
was educated at Marlborough College from 1867 to 1872, 
and was afterwards at King’s College, London. He then 
ones three years as a pupil with Messrs. Hunter and 

nglish, engineers, of Bow, during which time he chiefly 
applied himself to the practical part of the engineering in 
their fitting shop. In August, 1877, he entered the ser- 
vice of the Great Eastern Railway Company (engineers’ 
department), and on Mr. W. Adams, the locomotive 
superintendent of that railway, changing to the London 
and South-Western Railway Company, Mr. Woodhouse 
changed with him and continued in the service of that 
company until the beginning of 1881. In July 1880, Mr. 
Woodhouse, in the company of Mr. J. C. Peache, the 
assistant to the London and North-Western Railway 
Company’s locomotive department at Crewe, went to 
America and spent six months making a tour of inspection 
of the engineering and general scientific works both in the 
United States and in Canada, returning to England at 
Christmas 1880. In 1881 Mr. Woodhouse wentinto partner- 
ship with Mr. F, L. Rawson, under the title of Woodhouse 
pe 3 Rawson. At the commencement of 1885, just before 
the well-known action of the Edison-Swan Company 
against Woodhouse and Rawson, Mr. Woodhouse, on 
account of his health, left England for Cannes, whence 
he returned to England rather worse, owing to a fever he 
had caught whilst there. Although he gradually gained 
strength he never returned_to business, and his sudden 
death on the 2lst ult. at Brighton was not altogether 
unexpected. His funeral on the 26th ult. at Kensal 
Green Cemetery was'largely attended by personal friends 
and employés of the firm. 
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GRINDSTONES. 


Tue grindstone trade is one of the oldest, and, 
indeed, excepting coals, the oldest of Tyneside 
special industries. In proof of this fact it is cited 
that, whilst improving the entrance to the Tyne, 
one of Mr. Messent’s dredgers ‘‘ brought up the 
remains of a vessel of primitive construction, which 
had been laden with grindstones of very rough 
manufacture.” As the trade still remains of con- 
siderable importance, it might have been expected 
that the various firms of Newcastle interested in 
the business would have made a good display at the 





great North-East Exhibition—the ‘‘ Palace on the 
bleak Northumbrian moor,” as the local poet has it. 


the ‘‘ vessel of primitive construction” above men- 
tioned. Messrs. Kell have been producing and 
selling grindstones for over a hundred years, the 
firm having been founded by the great-grandfather 
of the present proprietor in the year 1784. They 
own, or rather have working powers over, a very 
large tract of country on the breezy heights of 
Gateshead Fell, from whence grindstones have been 
taken from time immemorial. We give below a 
general view of one of the principal of Messrs. 
Kell’s quarries, from which a large quantity of the 
finest grindstones are taken every year. 

The special characteristics of a good grindstone 
are quick cutting, durability, and homogeneity. In 





|order to secure these properties, the stone must | 


cement, as may easily be imagined, entirely unfits 
a stone for grinding purposes. Such stones are, how- 
ever, much prized by the builder, not only because 
they work well, but chiefly that the oxide of iron gives 
a warmandrich colouring which lends itself admirably 
to architectural effects. Thecelebrated ‘‘ brownstone 
houses” of New York, the hall mark of gentility in 
the American metropolis, are built of a sandstone 
into the composition of which iron oxide largely 
enters. The nature of the grit in the stone also 
largely affects its cutting properties. In some cases 
the texture is such that the individual grains are 
the size of a pea; whilst in other cases they will 
be hardly coarser than an almost impalpable powder, 
The shape of the grains themselves is also a feature. 
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MESSRS. &. KELL AND CO.’8S GRINDSTONE QUARRIES, NEAR NEWCASTLE-ON-TYNE. 


The palace, however, does not offer very palatial 
accommodation for the grindstones, and doubtless 
that is the reason they do not make a more im- 
posing show. ‘The exhibits in this class have been 
relegated to the ‘‘ lean-to,” and although there are 
among them some very excellent ‘‘ grindle-stanes,” 
the display is not, as we have said, of an imposing 
character on the whole. 

Messrs, Richard Kell and Co., of Newcastle, 
have, however, a good collection of these indis- 
pensable adjuncts to an engineering establishment. 
This firm is of a respectable antiquity, befitting the 
ancient industry, of which it is perhaps the leading 
representative. It may be mentioned by the way 


that the grindstone trade is referred to in a history 
of Newcastle written in the time of the Common- 
wealth, wherein it is described as the ‘most an- 
cient industry on the Tyne, with the sole excep- 
tion of the coal trade ;” a statement which affords 
more precise, if not more tangible evidence than 





occur in deposits of remarkable solidity and purity, 
and be entirely free from seams, veins, iron, or 
fossils. The two former are the more frequent de- 
fects in common stones, and are the cause of so many 
disastrous accidents through the bursting of stones 
when running at high speeds. All sandstones are 
composed of grains of sand that have become 
cemented together through the agency of heat and 
pressure so as to form a solid rock. The cementing | 
material may be either silica, carbonate of lime, or | 
an oxide of iron, or all three combined. If silica 
alone is present the stone is intensely hard, indeed 
is amongst the hardest of all stones, and can only be 
worked with difficulty. Professor Geike mentions 
a case of a tombstone of fine silicious sandstone in | 
which chisel marks on the flat surface are perfectly 
distinct after a lapse of 225 years. On the other 
hand, when carbonate of lime is the only cementing 
material, the stone may be soft enough to work, 
but will crumble easily. An excess of ferruginous 








|for sometimes they are rounded, whilst in others 
the sharpness of their original angularities is pre- 
'served intact. The evil effects of iron pyrites 
| and fossils, both often found in sandstones, when 
| occurring in a grindstone, are too obvious to require 
comment. Occasionally lumps of hard steely iron 
are found. These are generally small in size, a 
piece the size of a pigeon’s egg being preserved for 
a curiosity as of quite remarkable size. Messrs. 
Kell also found on one occasion a good-sized rounded 


| pebble embedded in the stone, but this is looked 


on as quite a phenomenal occurrence, as little to 
be accounted for as the presence of the apple in the 
Royal dumplings. 

Returning, however, from these remarks as affect- 
ing grindstones in general, to Messrs. Kell’s produc- 
tions in particular, we found on the occasion of a re- 
| cent visit to their quarries a large number of stones 
| of an exceptionally large size. The greatest develop- 
{ment in the trade has of late been in these big 
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stones, which are required for tool-grinding purposes. 
Stones of 60in. are often ordered, and in some cases 
they are made up to 7 ft. in diameter and 16 in. 
thick. The weight of a stone of the latter size 
would be nearly 34 tons. Indeed, Messrs. Kell 
inform us that they have made grindstones up to 
8 ft. in diameter, and we need hardly say that it 
must be an exceptionally favoured quarry that will 
give a stone of this size of uniformly good quality. 
These very large stones are mostly used for grinding 
the field tools used in sugar plantations and situa- 
tions of a similar description. In examining stones 
in various stages of preparation, or better still the 
quarry face from which they have been taken, one 
can form a better idea of their excellence than by 
simply inspecting a finished specimen. The stone 
at the quarry we are treating of is exceptionally 
thick, as may be seen by our illustration, and is 
remarkably free from ‘‘ threads,” or vertical planes 
of discontinuity, and ‘‘seams,” i.e., horizontal 
planes. It is these threads and seams that cause 
the stones to fly in the manner referred to ; gene- 
rally such flaws are detected at once, and an ex- 
perienced eye seldom allows a defective piece to 
pass. Occasionally, however, the flaws are very 
close, although the plane of cleavage nevertheless 
exists. In such cases the defect is often discovered 
in rough dressing, or if not, later on when the piece 
is put in the lathe to be turned. A good deal, how- 
ever, depends on whether the stone be very 
‘* green,” i.e., fresh from the quarry, and it is de- 
sirable, therefore, to keep the rough dressed stones 
some time in stock. Of course a perfectly sound 
stone may be split by wedging up on its spindle, 
but this is a very rare ocurrence with really good 
material. In a good grit stone it is difficult to 
detect the grain, the texture being almost the same 
in both directions, and this again is characteristic of 
the Gateshead Fell stone. Again, we failed to de- 
tect any appearance of fossils, although the thill, or 
bedstone on which the stratum rests, a hard slaty 
shale, is full of small fossils. 

These gritstones are not all used for tool grinding 
however. One of the first to attract our attention 
was a large stone 79 in. by 18 in., which was being 
prepared for a foreign market, and was to be used 
for shelling rice. Close by were several stones 
48 in. by 19 in. which were destined for wood pulp 
grinding, for paper-making purposes. The latter 
industry has been much developed lately, especially 
in America, where several of the soft white wood 
trees, hitherto looked on as all but useless, have 
developed a high commercial value from the suita- 
bility of their timber for grinding up into pulp. 
Only the best stones can be used for this purpose, 
as they have to revolve at a high speed, and the 
great centrifugal force thereby engendered, would 
speedily cause a very disastrous accident were there 
any flaws in the stones. 

The method of preparing the stones for use is 
simple in the extreme. Messrs. Kell never have 
recourse to blasting unless to remove large obstruc- 
tions, as they are of opinion that the stones may 
receive incipient damage by the explosions. 
Large masses of stone having been detached, a 
process in which a powerful travelling crane 
takes a leading part, they are removed to a con- 
venient distance and roughed toa circular shape. 
The next operation is generally to saw the thick 
block into the thinner slabs required. The saws 
are set in a horizontal frame reciprocated by means 
of a steam engine. The blades are flat plates of 
steel 10ft. to 12ft. long, 5 in. broad, and ;}; in. 
thick. They are without teeth, and are worked 
with a special sand, which is obtained from Dor- 
drecht, in Holland. This sand is placed in a sieve 
above the saws, and is carried down by a stream of 
water being caused to trickle throughit. The slabs 
having been sawn to the required thickness, they 
are next turned true. For tis purpose they are 
mounted on spindles in much the same manner as 
when set up for work, and the turning bar of soft steel 
is applied in the ordinary way ; in fact, turning up 
a grindstone is much the same operation whether 
performed in the quarry or the engineer’s shop. 
Some stones are sold without holes—for fiscal 
reasons, these being for export—and in such 
cases a self-centering chuck is used. ll these 
appliances are found at Messrs. Kell’s quarries, of 
which there are several others on Gateshead Fell. 
Next to the one we have described is a second quarry 
of unusual depth. Although so close the stone here 
obtained is of a somewhat different character, and 
while softer than that we have been speaking of, 
is of a remarkably quick cutting nature. It is 





much in request for file grinding and smith’s pur- 
poses. In this quarry there is a good deal of water, 
necessitating heavy pumping machinery. During 
the excessive drought of last summer, when the 
whole surrounding country was parched almost to 
tinder and the villagers round were seeking water 
far and wide, Messrs. Kell were expending large 
sums in clearing their quarry of the, in other places, 
precious liquid. 

Messrs. R. Patteson and Son, of 49, Grey-street, 
Newcastle, have also a good show at the Exhibition, 
the produce of their extensive quarries at Stocks- 
field-on-Tyne, about thirteen miles from Newcastle 
on the Carlisle Railway. They exhibit a pyramid 
of excellent looking grindstones progressing from 
4in. up to 88in. in diameter, and weighing from 
4lb. up to4 tons. These stones are composed of 
the sharp grit known in the trade as ‘“‘grey 
grit ;” a material well adapted for engineering pur- 
poses, as it has great cutting power and considerable 
durability. The firm has been established forty 
years and their seam extends for many miles. Their 
mode of operation is to blast away masses of rock 
of 600 to 800 tons, by means of blasting powder, 
regulating the charges so as to avoid any undue 
shock. The holes are made to a depth of 20 ft. to 
30 ft. by hand drills, and one blast will give perhaps 
three or four pieces of from 200 to 300 tons each. 
These are split by wedges into smaller blocks of 
10 to 15 tons each. The blocks are taken by a 
locomotive steam crane and placed in the machine 
saw. This firm uses one of Munro’s patent circular 
saws, which has two saws each 9 ft. in diameter 
fitted with renewable teeth in sockets in the disc. 
The stone is fed up by hand levers, and for ad- 
justing the elevation of the table, there is a screw 
arrangement. This machine will cut a7 ft. square 
block in about two hours, running dry at from 80 to 
100 revolutions a minute. The slabs are next 
rough-picked circular, and then holed. They are 
finally turned up true in the lathe. This firm use a 
special steel for their turning bars, which is made 
for the purpose by Spencers, of Newburn. 

Mr. Robert Robson, of 12, Lisle-street, New- 
castle, has also a good exhibit, including a grind- 
stone 7 ft. 2 in. in diameter, and others of various 
smaller sizes down to6in. A 24 in. stone is pre- 
sumably of especial excellence, as it has been fitted 
up in a beautiful polished oak frame. These stones 
are from Mr. Robson’s quarries at Brunton, Wide- 
open, and Burradon, about six miles from New- 
castle. The Brunton stone is especially suitable for 
grinding metal-working tools, whilst Wideopen and 
Burradon, being finer in grit, are more adapted for 
wood-working tools. The following analyses of 
these stones, given us by Mr. Robson, will be of 
interest : 

Brunton. 

86. 

8.10 

2.04 

1.12 

0.45 

1.83 


Wideopen. 
85.00 
8.05 
3.50 
1.65 
trace 
1.70 


0.46 0.10 


100.00 100.00 


Mr. Robson also shows a highly refractory stone 
obtained from the Wideopen quarries, which are 
situated in the coal measures, said to be very suit- 
able for blast furnace construction. This stone has 
been used for a period extending over eighty years, 
in the construction of flint glass furnaces ; to the 
building of which the late Mr. Robert Robson paid 
special attention, and was looked upon as a leading 
authority on the subject for many years. It is said 
that far better results can be obtained in furnaces 
built with this stone, although the ordinary con- 
struction with fireclay is more easy, and doubtless 
cheaper. 

There are some other exhibits of grindstones in 
the Exhibition, but the above appeared to be the 
principal, and were all about which we were able to 
obtain special information during a somewhat hasty 
visit of a few weeks ago. 
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SUBMARINE MINING. 

By Lieut.-Colonel Buckn111,.R.E. (Ret. ) 
(Continued from page 362.) 
Considerations Guiding the Size and Nature of Mine 
Cases, &c. 

Calculation for the Size of a Mine Case, &c.—The 
size of the case for acontact mine being limited to 
that which will just contain the required charge, it 
is only necessary to settle upon the explosive to be 





employed in order to calulate the dimensions of the 
case. 

Assume that blasting gelatine is used. Then, as 
23.5 Ib. will destroy the double skin of a modern 
man-of-war at 5 ft., let 50 per cent. be added 
as a factor of safety, and we arrive at a charge 
of 35.2lb. Again, as 96.31b. of this explosive 
can be placed in a cubic foot of space, the con- 
tent of a mine case for the above charge=# cubic 
foot. 

It would be unnecessary to manufacture a sphe- 
rical case of such small dimensions, as a cylinder 
only 9in. long, and the same internal diameter, 
with ends dished outwards, is large enough, and if 
made of } in. iron would resist a sustained collaps- 
ing pressure of 1894 lb. per square inch of surface. 

Thus (by Rankine), 


9,672,000 ¢? 
LxD 


when L=D=9 in. and t=} in. This is more 
than double the strength of a 3 ft. sphere made of 
+ in. steel, when P=933 1b. on square inch. 

The weight of this small mine case is a little 
under 15 1b., and as the weight of salt water dis- 
placed by it is 241b., the weight of the case in 
salt water when it is loaded with blasting gela- 
tine will be 15 + 36—24= 271b. A good and 
trustworthy electrical apparatus, complete with its 
metal envelope and mouthpiece (these parts will be 
described hereafter) can be manufactured so as to 
weigh not more than 251b. to 301b. Thus the 
dead weight of the suspended charge in its case 
and of the electrical apparatus together, need not 
be more than 50 Ib. or 601b. This compares with 
a weight of nearly 200 lb. in the contact mines now 
made for the English service, and a proportionately 
smaller buoyant body can therefore be employed. 
This buoyant body may consist of a wooden buoy 
if economy be aimed at, care being taken to pro- 
vide against water logging ; or it may consist of a 
cork buoy covered with a waterproof material, or 
it may be a steel or iron case. 

If wood be used, the body should not possess any 
internal air space, because it would then be easily 
damaged by the explosion of neighbouring mines or 
by the explosion of countermines. It should be 
solid, the buoyancy being derived from the mass of 
wood used, and a considerable excess of buoyancy 
should be provided to meet the large loss that 
occurs through water logging. Experience shows 
that the difficulties thereby engendered are well-nigh 
insuperable, and the same remark applies to cork, 
and probably to all substances of a similar nature. 

When a wooden or cork buoy occupies the posi- 
tion shown in Fig. 24 (see page 362 ante) it does not 
act prejudicially, as when the charge is wooden 
jacketted. The intervening water causes the buoy 
to act as a projectile, and the result is probably 
more destructive than would be obtained with an 
air-spaced buoy similarly situated. The latter is, 
however, to be preferred for reasons already given. 
A buoyant body made of iron, or still better of steel, 
is therefore recommended. The shape, size, and 
thicknesses have next to be considered. 

Considerations Ruling the Size, d:c., of a Case for 
the Circuit-Closer (or for an Electro-Contact Mine).— 
What are the requirements? Therequired maxima 
are: 1. Buoyancy. 2. Strength to resist counter- 
mines and rough handling. The required minima 
are: 1. Weight. 2. Resistance to moving water. 

As regards shape the above maxima and minima 
are provided far best by the sphere. Buoyancy and 
weight being antagonistic, it is necessary to arrive 
at some decision concerning the strength which is 
required in practice. It may be accepted that a 
spherical case 3 ft. in diameter, made of } in. steel, 
is strong enough, and as the strength to resist a 
collapsing pressure varies inversely with the square 
of the diameter, and directly as the square of the 
thickness, we can at once find the thickness of 
other spherical cases of the same material which 
shall possess equal strength. Thus, if 

s = strength required, 

t = thickness of steel in inches, 

d = diameter of sphere in inches, 
Then, as 


Sa 


and is sufficient when 


The following Table shows the thickness of steel 
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required for spherical cases or buoys of various 
dimensions, but of equal strength, to a 3 ft. case or 
buoy of } in. steel. 





| Weight | 
t | 











| e 
Dia- | Area of | Thick- | Weight Buoy 
f 'Diametric | O° of te) | Sa | ane 
meter of | \Steel in| | Water | y 
Sphere.| Plane. (54:1, in.) Shell. | Displaced. E™Pty- 
| | | 
“ee =, ft. | in. | Ib Ib. | Ib 
| A | 2 | 
1.5 7 | -°s 4% | 115 | 81 
2 314 | 4 84 | 269 185 
25 | 49 | 5 160 | 525 365 
3 | 7.06 | 6 283 | 903 | 620 
35 |- 9.6 7 440 1427 | 987 
4 | 1257 | 8 | 672 | 2144 | 1472 
5 | 19.6 10 | 1352 | 4220 | 2870 





The diagram of curves, giving similar informa- 
tion, is also of use. Actually, the weight of the 
case or buoy in air always exceeds that of the bare 
shell on account of the double thickness at the joints 
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and because the cases are generally strengthened 
by rings of | or L irons, and the mouth of the 
case or buoy by a ring of wrought iron, malleable 
cast iron, or steel. The weights of these additions 
must therefore be deducted from the buoyancy 
recorded in last column of Table. 

As regards size, the available buoyancy, i.e., that 
which remains after deducting all the weights which 
have to be supported, it should be ample to prevent 
the system being drawn down by tidal currents 
below the limiting horizontal plane of action of the 
ship’s bottom. 

This can be insured with a small buoyancy if the 
system be moored on a span by two sinkers or 
anchors—one up, the other down stream. The 
system then remains in one position whether the 
tidal current run up or down stream, as well as 
during slack water. 

Such an arrangement is well adapted for a mine 
fired by an observer or observers at a distance, but 
there is not the same necessity to keep a contact 
mine exactly in one place, and there are certain 
practical difficulties in laying mines on two moor- 
ings. The single mooring has therefore been 
adopted for contact mines in Europe, but the follow- 
ing calculations will show how difficult it is to use 
such mines so moored in tidal currents. Assume that 
the charge of explosive is 100 ib., and that the weight 
of the circuit-closing apparatus with its metal enve- 
lope together with the weight in sea water of the 
mooring cable and mooring line, with shackles, at- 
tachment chains, &c., amount to 1001b. more, total, 
200 lb. deadweight. 

Let the depth be eleven fathoms at low water, 
draught of vessels to be four fathoms, rise and fall 
of tide two fathoms, and centre of mine always 
covered by one fathom, i.e., at low-water slack. 
Evidently the mine must not be more than four 
fathoms below the surface just before and just after 
high water when the tidal current is running. 

_The conditions being plotted geometrically (see 
diagram, Fig. 26) it will be found that the angle a 
which the mooring line makes with the vertical is 
about 24 deg. If B denote the available buoyancy 
of the mine when loaded and moored, and if P 
denote the side pressure in pounds on the mine 
caused by the current, and P! the pressure on the 
mooring line and cable; then, taking moments 
round the sinker, 4.2 B—9 P — 4.5 P'=0. 

The resistance P in pounds offered by a sphere 
to salt water flowing past it with a velocity V in 
knots per hour is 





P=1.03 V2 A, 


where A is the area in square feet of the diametric 
plane (vide letter from the late Mr. W. Froude, 
extracts from which will be given later). 

Also, the resistance offered by an upright cylinder 
under the same conditions is 

P’=2.85 V? A’. 

Assume that the mine is large enough to keep the 
mooring line nearly straight, and that the resistance 
offered by a long cylinder (length=1), when tilted, 





is approximately equal to that offered by a vertical 


i High Water level 


every endeavour should be made to decrease their 
size for the reasons given at the commencement of 
this investigation. But, in the first place, it will be 
weil to note how utterly all contact mines must fail 
when the rise and fall of tide exceeds two fathoms 
or thereabouts, and when the method of single moor- 
ing is adhered to. In the last example, if the rise 
and fall of tide be three fathoms instead of two, 
and the other conditions remain as before, it is 
evident that when the tidal currents are flowing 





B Low Water level 
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J. _ Ships bottomat H.W. __ 
: , P 
| Ships bottom at LW. 











Diagram showing Mine on Single & Mine on Double 
cylinder whose length is! cos a. The vertical com- | 
ponent for the wire rope will be 60x 0.9 ft., and 
as the electric cable has 7; slack, its vertical com- 
ponent will be 65x0.9ft. The diameter of the 


ft., and that of the electric 





: ; 2 
wire rope is ———, 


cable _® _ ft. Consequently 
10 x 12 


P’=2,85 V? (00. 0.9 x 7 +65 x0.9x 8) 
3x12 10x12 
=19.66 V?. 

[In place of taking moments round the sinker, | 

the formula 
B= V2 cota (1.03 A + 1.42 A’) 

may be employed, and the same result obtained. | 

Now 


1 
B= 1 (9P+4.5 P’ 
Nad 


2 (2.21 A+21.1). 


When knots per hour, 


| vices which will be explained hereafter. 





worm 4 


.83 A + 84. 

3 knots per hour, 
20 A + 190. 

4 knots per hour, 
35.3 A + 337. 

5 knots per hour, 
55.1 A + 527. 

As before stated, however, the real buoyancy | 
of the case must hold up 200 lb. in addition to its | 
own weight. The actual buoyancy of the mine | 
case, when empty, must therefore be : 

For a 2-knot tide= 8.8 A + 284 
re 20 A + 390 
i 35.3 A + 537 
. “ 55.1 A + 727 


Referring to the table of buoyancy, &c., for| 


steel spherical cases, whose thickness ¢ = - aa? it | 
} 


will be found that the above equations are satis- | 
fied when D (the diameter of the case) is 2.4 ft. | 
for a 2-knot tide, 2.8 ft. for 3 knots, 3.25 ft. for | 
4 knots, and 3.8 ft. for 5 knots. 

These figures would have to be increased if the | 
cases were manufactured in the manner practised in | 
this country, viz., if several heavy iron strengthen- | 
ing rings are added to the interior of the cases. | 
These rings weigh about 100 Ib. in the 3 ft. cases, 
but their employment is entirely uncalled for in 
spherical cases, either as a manufacturing necessity 
or as an assistance to withstand the shock of coun- | 
termines. 
thickness of the skin of the case is evidently a much 
better method of employing it. There is no diffi- 
culty in forming a lap joint at the junction of the) 
two hemispheres. | 

But the question of available buoyancy requires | 
further investigation before entering upon the’ 
methods of manufacture. The instance given was | 


When 
When 
When 
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The same amount of metal added to the | 





mooring at depths of 21 & II fathoms 


just before and just after high water (and they fre- 
quently run very hard at the first of the ebb out of 
a large land-locked harbour) that the mines will be 
submerged five fathoms, and will consequently be 
out of the plane of action of a vessel’s bottom draw- 
ing four fathoms or thereabouts. Assuming that 
the mines are only drawn down one fathom by the 
action of the current, double mooring would only 
have this advantage of one fathom ; but it is very 
important in the large percentage of tidal harbours, 
where the rise and fall of tide exceeds two, but does 
not exceed three fathoms. When it exceeds three 
fathoms it is necessary to adopt some of various de- 
But the 
rise and fall may be moderate, and yet the tidal 
currents and the depth of water be considerably 
greater than in the instance examined. Such con- 
ditions are met with at the entrance of the Solent. 
Assume that the depth is twenty-one fathoms in 
place of eleven as before ; then, other conditions re- 
maining unaltered, it will be found by geometrical 
construction that when a single mooring is em- 
ployed «=18 deg., and that, taking moments round 
the sinker, 

5.8 B—19 P—9.5 P}=0. 

P! found as before=2.85 

And P as before=1.03 V* 
Consequently 


1 
B=— (19 P+9.5 P’ 
5.8 ( . ) 
= V? (3.38+80.8). 


2 (6+7.8)=49.33 V2. 
A. 


When V =2 knots per hour, 
B=13.5 A+323. 
When V=8 knots per hour, 
B=30.2 A+727. 
When V=4 knots per hour, 
B=54 A+1292. 
When V=5 knots per hour, 
B=84-2 A +2020. 


But the actual buoyancy must hold up 50 lb. 
more cable and mooring line than in the last ex- 
ample, or a total of 250 1b. in addition to the weight 
of the case, and the above equations therefore be- 
come when so adjusted : 

B=13.5 A+ 573 fora a current. 


=30.2 A+ 977 ja 
=54 A+1542 4 > 
=84.2 A +2270 5 


Referring to the Table we find that these equa- 


| tions are satisfied when D (the diameter of case) is 
3.1 ft. for a 2-knot tide, 3.9 ft. for 3 knots, 4.9 ft. 
for 4 knots, and as this is too large a case for prac- 
tical use, it is unnecessary to work out the figures 
| for a 5-knot tide. 


(To be continued.) 








THE BRITISH ASSOCIATION. 
Dyrinc TEXTILEs. : 
In the Chemical Section Mr. Charles O’ Neill gave 


one in which no especial difficulties arose, yet the|a review of ‘‘ The Extent to which Calico Printing 
size of the case required for a 5-knot current, and | and the Tinctorial Arts have been affected by the 


even for ‘a 4-knot current, was larger than those/| Introduction of Modern Colours.” 


Modern colours 


which are usually employed for contact mines, and| may be said to date from the year 1856, when Dr. 
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SULPHATE OF AMMONIA PLANT AT THE STAFFORD CORPORATION GAS WORKS. 
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Perkin discovered the aniline mauve, soon followed 
by the magenta or fuchsia. Then came in 1860 
purples, blues, and violets, and there is no sign yet 
that we have reached the limit, although the 
number of new colours is now very large. Of 
all these, only alizarine and the allied blue and 
orange derivations can be called fast in the sense 
that madder and indigo are fast. But fastness 
is hardly desired for fashionable tints, and that the 
** peacock” and ‘‘ sunflower” hues cannot be fixed 
properly, is of little importance. Transient colours 
were, moreover, not unknown fifty years ago ; 
then many a blue ‘“‘indigo” cloth, really dyed 
with logwood and copper, would not stand twenty- 
four hours’ sunshine. Artificial indigo has had 
little influence on the trade, and logwood is still 
the main ingredient for blacks. The azo reds are 
almost as bright as the cochineal, and cause much 
less trouble. But the new colours are a little 
severely judged sometimes: the lowering of profits 
consequent upon the constantly increasing pro- 
duction without corresponding demand is more 
to be regretted. Mr. O’Neill showed some very 
fine patterns of old and new calico printing. 
The chemical section of the Manchester Ex- 
hibition also contains a very, interesting exhibit 
of printed calicoes of va1ious periods, arranged 
by Professor Hummel, of Leeds; and in another 
exhibit close by, the development of modern colours 
may be studied from the preparations of Perkin, 
Graebe and Liebermann, Schunck, and Sir Henry 
Roscoe. 

‘*A New Class of Colouring Matters,” by Dr. 
Martins, of Berlin, followed appropriately. These 
are the diazo-compounds discovered four years ago 
by Mr. Boettinger, but little heeded at first. They 
offer the great advantage that cotton can be dyed 
directly by boiling without any mordant ; wool re- 
quires acids or mordants. The dyes are derived 
from the diamines, benzidine, toluidine, and homo- 





(For Description, see Page 405.) 
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logous bodies, all of the paratype; salicylic acid, the 
well-known antiseptic, is also used for their manu- 
facture, and the different shades are generally ob- 
tained by varying the proportious of the ingredients. 
Mr. Martins handed round specimens of dyed 
cotton, wool, and silk, many shades in red, yellow, 
brown, blue to indigo; the blues have mostly a 
greyish tint. They can be printed over, stand soap 
very well—they are boiled in a soap bath—look but 
indifferently well by artificial light, and are very 
cheap. Turkey reds have also been obtained. 


CHEMISTRY OF THE CoTTron FIBRE. 


Dr. Bowman contributed a paper on ‘‘ The 
Chemistry of the Cotton Fibre,” an interesting 
subject for visitors to the centre of the cotton indus- 
try. There is much left to be done in this field of 
chemicalresearch. The cellulose isolated from various 
cottons, Surats, American, and Egyptian, varies in 
composition ; the oxygen is constani, but. the carbon 
and hydrogen vary to the extent of one per cent. 
There may be a number of celluloid bodies. The 
oxycellulose has probably a triple molecule of the 
composition C,, H,, O,,. Certain mineral salts are 
always present to the amount of 1 or 14 per cent. of 
the weight of cotton. They are carbonates, sul- 
phates, chlorides, phosphates of the alkalis, magne- 
sium, iron, and also aluminium, the latter being only 
found in very small quantities ; but the proportions 
differ considerably, and we do not know how they 
affect the reactions, although they clearly have 
influences. Relatively, considerable iron is found 
in dark Egyptian cottons. In the early stages of the 
growth of the plant the cotton oil is waxy and of 
high boiling point, so that it cannot be removed by 
boiling. 

MiIscELLANEOUS PaPERs. 

During the later sittings the Chemical Section was 
again divided into two portions, but most of the 
papers read were essentially chemical. We men- 
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tion the names of the foreign professors—Mende- 
leieff, Lothar Meyer, Wislicenus, Ladenburg, and 
Fittica — who contributed communications. Mr. 
Pattison Muir’s paper on ‘‘The Teaching of Che- 
mistry” led to a pretty lively discussion. Professor 
Smithells suggested an ‘‘ Amendment of Chemical 
Nomenclature.” The terminology now in use 
represents many different systems, more or less in 
accordance with the views of the various periods, 
and hence in discord with one another. The 
British Association has endeavoured to remedy 
the evil, and is the proper body to undertake 
such a work. But the question is international, 
and exceedingly difficult. If the nomenclature 
is to be reformed, the new terms should _har- 
monise with the theories of modern chemistry ; 
and we must be satisfied with the conviction that 
the question will not be neglected, though we can 
scarcely hope for a speedy settlement. Dr. Fahl- 
berg personally introduced his ‘saccharine, the 
sweet product from coal tar,” stated to be 250 
times sweeter than ordinary sugar, which is now 
so cheap as at present to defy this new competi- 
tion. After nine years of research, Dr. Fahlberg 
(John Hopkins University, Baltimore) is now in a 
position to supply a commercial saccharine, which 
is already being made in Germany. We have more 
than once noticed the saccharine, which Dr. Fahl- 
berg begged his audience to convince themselves 
from his own appearance has not impaired his 
robust frame during the nine years that he has 
been using it for sweetening his tea and other 
beverages. Professor Watson Smith corroborated 
this statement also, by referring to experiments 
with dogs which have been treated to increasing 
doses. 
INFLUENCE OF SILENT DISCHARGE. 

Mr. W. A. Shenstone read the Report of the 
Committee on the Influence of the Silent Dis- 
charge on Gases. Experimenting with unusual 
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care, Messrs. Shenstone and Cundall (of Clifton 
College) have produced a perfectly dry oxygen 
gas of great purity, which according to the various 
tests to which it was subjected, did not contain 
more, and probably less, than z,55th part of 
nitrogen ; and after submitting the oxygen to the 
silent electric discharge, they conclude that pure 
and dry oxygen is partly converted into ozone by 
the silent discharge, and that this dry ozone is com- 
pletely destroyed by contact with mercury, after 
some hours, without perceptible oxidation of the 
mercury, such as occurs to a greater or less extent 
when mercury and imperfectly dry ozone come into 
contact. The influence of moisture can be shown in 
a simple experiment. If two glass plates, covered 
with tinfoil on their remote sides, are mounted in a 
small parallel vice, the tin surfaces connected with 
terminals of an induction coil, and the plates then 
brought towards one another, several larger sparks 
will first pass between the plates. When the 
distance approaches that employed in the ozone 
generators, that is, one millimetre, a sort of glow 
discharge, mixed with a few sparks, is noticed, 
and if the plates are still brought a little closer, 
the discharge consists almost entirely of this glow. 
If then a little warm moist air be blown between 
the plates the glow vanishes, and the discharge 
18 once more composed of comparatively few and 
large sparks, which are gradually replaced by 
the glow after the lapse of a few minutes. When 
the plates have once become warm the contrast 
1s not so startling. The experimenters cemented 
the plates at their edges, and one millimetre apart, 
with solid paraffin, and filled the flat vessel so 
obtained with oxygen. The glow discharge here 
had a somewhat washed-out appearance. The 
large sparks seem to favour, in the presence of 
nitrogen, the production of peroxide of nitrogen, 
which prevents the formation of ozone. Pro- 
fessor Dewar remarked that it had been ascer- 
tained twenty years ago that ozone could be pro- 
duced at high temperatures. He would not de- 
clare that ozone would be produced with absolutely 
pure oxygen, but the experimenters had succeeded 
with as pure oxygen as they could get. The point 
mm question is that recent investigations seem to 
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indicate that no chemical action can be effected 
between two absolutely pure bodies, the presence 
of a third body, a little water vapour, for instance, 
formerly regarded as insignificant, being indispens- 
able ; the third body would act as starter or carrier, 
so to say. Professor Harold Dixon’s investigations 
into explosion, directly concern this question, and 
are watched with so great interest also for this 
reason. 


ABSORPTION SPECTRA. 


The next two papers by Dr. G. H. Bailey, on ‘‘The | 


Absorption Spectra of the Rare Earths with Special 
Reference to the Recent Announcement of New 
Elements,” and ‘‘The Absorption Spectra of the 
Salts of Didymium under Polarised Light,” found 
competent critics present. 
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Combinations.” The essential feature of these com- 


binations is that one or both of the ‘‘ plates” of the 
voltaic cell consist really of a film or aura of gas 
attracted physically to, or condensed upon, the 
surface of a conducting substance not appreciably 
acted on during the production of the current. A 
plate of platinum or carbon, or other subtance 
not attacked by the fluid, is immersed in a solu- 
tion of a substance capable of combining with oxy- 
gen, chlorine, &c., opposed to anotherand sometimes 
| similar plate in contact either with actual oxygen 
&c., or with a compound capable of readily fur- 
| nishing the oxygen, chlorine, &c. In the case of 
|oxygen, the former plate, in contact with the 





| oxidisable fluid, acquires the lower potential, that 
1 ound | js, it would be the negative pole with reference to 
Without questioning | the external circuit. 


But gas films of hydrogen, 


the value of the researches of Drs. Kruess and | coal gas, and other oxidisable gases, furnish cells 


Wilson, Dr. Bailey sonsidered the announcement | 


of twenty-two new metals purely on the evidence 
of spectroscopic analyses, as premature. The great 
difficulties of these researches and the reserve with 
which their results must be interpreted, were ac- 
knowledged by Dr. Gladstone, Mr. Crookes, Pro- 
fessor Lieben (Vienna), and Professor Lothar Meyer 
(Tuebingen). One must sympathise with Dr. 
Bailey, who thinks it unkind to turn those twenty 
odd elements out in so unprotected a manner. 

Dr. Bott afterwards explained Professor Schwartz's 
‘* New Method of Testing Alcoholic Liquors,” which 
Dr. Bott has found quite reliable, and both rapid 
and simple, so that the testing could be done by 
unscientific operators, such as Custom House 
officers and publicans. The operation, which re- 
quires less than five minutes, consists of two deter- 
minations, that of the specific gravity by means of 
a hydrometer, and that of the index of refraction, 
by means of the refractometer. The Austrian 
authorities contemplate adopting the instrument 
notwithstanding its considerable cost, which would 
be compensated by the saving of time in cases where 
many tests have to be taken. 


Voriaic COMBINATIONS. 


of the second class, in which the plate supporting 
the gas film acquires the lower potential. For 
the first class, the incorrodible metal, platinum, 
immersed in an oxidisable fluid (ferrous sulphate, &c.) 
may advantageously be replaced by an oxidisable 
metal, copper or zinc. The electromotive force 
falls rapidly in all cases with increasing density. 
The cells take the form of a two-fluid arrange- 
ment, the two liquids being on opposite sides of a 
porous partition, or in separate vessels united by an 
inverted syphon or an asbestos wick. A great 
many liquids have been tested; sulphurous acid 
opposed to chromic liquor ; sodium sulphite opposed 
to potassium permanganate (electromotive force 1.4 
volts); solution of lead oxide in caustic soda 
opposed to alkaline permanganate, “c., and it is 
clear that an enormous number of new voltaic 
combinations can be arranged. The more slowly 
oxidisable metals— mercury, silver, and gold — 
oxidise and dissolve with celerity when opposed 
to platinum sponge if immersed in sulphuric 
acid, &c.; but platinum has not as yet been dis- 
solved in one of the new couples. The paper also 
abstracts further researches ; no practical couples 
have as yet been found, but the authors are not 
aiming at those, 





Dr. Alder Wright, F.R.S., and Mr. C, Thomp- 
son contributed ‘‘ Notes on some Peculiar Voltaic 


ANTISEPTICS. 
Mr. W. Thomson read his paper on ‘ Anti- 
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septic Properties of some Fluorine Compounds.” 
In trying to find a good antiseptic which was to be 
neither volatile nor itself oxidisable, Mr. Thomson 
tested the effects on flour paste, chopped meat, 
&c., of a great number of chemical compounds. 
The compounds of fluorine, hydrofluoric acid, par- 
ticvlarly the sodium fluosilicate, proved unexpectedly 
effectual, no observations having previously been 
published on the antiseptic properties of fluorine 
compounds. The fluosilicate of sodium is not 
poisonous, has neither pronounced taste (a little 
saline), nor noticeable smell, whilst strangely 
enough it removes any smell adhering to the hands ; 
and has given equal satisfaction in infirmaries, when 
employed for wounds, and in potted comestibles. 
It is barely soluble in water, only to 0.61 per cent., 
and a powerful antiseptic, though in general not so 
powerful as mercuric chloride; its harmlessness 
makes it preferable to the latter, which is well 
known as a dangerous poison. Fish disinfected with 
toss mercuric chloride turned putrid, moreover, 
whilst remaining fresh in the 0.61 solution of the 
fluosilicate. For flour paste Mr. Thomson recom- 
mends 1} per cent., equivalent to fourteen times its 
weight of chloride of zinc; meat is dipped in a 
solution of #oz. to the gallon. In answer to a 
question from Professor McLeod, Mr. Thomson 
mentioned that the fluosilicate did destroy grass, 
but not so rapidly as common salt. It is easily 
obtained from fluor-spar, the Blue John of some 
Derbyshire mines; and even if these mines should 
give out, there is plenty of fluor-spar to be had very 
cheap, in the shape of cryolith from Greenland, if 
all other sources should fail, as one member was 
assured who feared that the new antiseptic would 
goon become very expensive. 

The next paper by Professor Carnelly concerned 
a similar subject, ‘‘The Antiseptic Properties of 
Metallic Salts in Relation to their Chemical Con- 
stitution,” but approached it for a very different 
purpose. By experimenting on animals, either by 
directly poisoning them, or introducing the anti- 
septic by subcutaneous injection, or introducing it 
into the water or air in which the animal lives, Pro- 
fessor Carnelly thinks he has established that the 
toxic action increases with the atomic weight. 
There are two exceptions to this rule, lithium and 
methyl alcohol ; but lithium, an element of the first 
series, and methyl alcohol, which may also be 
ranged with the elements of this first series, behave 
on the whole so exceptionally, that these devia- 
tions would rather support the rule. Professor 
Carnelly himself thought, however, that further ex- 
periments, or other methods might have yielded 
different results, though his figures showed a satis- 
factory agreement; and Dr. Allen and other 
speakers questioned the value of the whole line of 
experiments, No one, of course, pleaded for the 
poor dogs, rabbits, and fish. Professor Carnelly 
had already read a paper ‘‘On a New Method for 
Determining Micro-Organisms in Air,” a modifica- 
tion of Hesse’s method, flat-bottomed, conical flasks 
being substituted for Hesse’s tubes, as cheaper, less 
liable to breakage and leakage during sterilisation, 
more economical in jelly, while the results are not 
vitiated by aérial currents. 

Dr. W. J. Nicol exhibited a ‘‘ Shortened Self- 
acting Sprengel Pump.” The tubes are only a 
foot in length, and are hence much handier and less 
costly. The apparatus cannot well be described 
without the aid of an illustration ; the evacuation 
is effected by the mercury descending, through three 
tubes arranged parallel, and from one horizontal tube 
to another; the external pressure conveys the 
mercury back. 

Mr. Ph. Braham’s “Apparatus for Demonstrat- 
ing the Explosion of Nitro Glycerine,” the last 
paper read, appears to offer an improvement on 
the usual professional experiment, gingerly and 
cautiously performed on a bloek of iron with the 
help of a hammer. A smail amount of the nitro- 
glycerine is absorbed by a slip of filtering paper, 1 in. 
long, and jin, wide; this burns with a slight flicker. 
A similar piece of filtering paper moistened with the 
nitro-glycerine is put on a small anvil with a little 
hollow, placed on a baseboard. A piece of lead foil 
is bent round the anvil, and a thick lead plate placed 
outside. The hammer or monkey is drawn up by 
its cord over pulleys fixed to two high supports, and 
guided by copper wires stretching from the top of 
the supports down to the base-plate, and released by 
adetent. The explosion tears the thin foil to frag- 
ments, s»me of which will imbed themselves in the 
thick lead sheath. The apparatus which Mr. Braham 
exhibited gave a fall of 3 ft. 





UTILISATION oF Biast FuRNACE CREOSOTE. 


We should have mentioned in another place a 
paper ‘‘On the Utilisation of Blast Furnace Creo- 
sote.”’ Mr. A. Allen, President of the Society of 
Public Analysts, pointed out that blast furnace 
tars contain a very considerable percentage of 
phenols and phenoloid bodies. The proportions 
range from 20 to 35 per cent. as against 5 to 10 per 
cent. in the creosote of ordinary gas works tar. 
Blast furnace tar being a low temperature product, 
the phenoloid bodies have a character similar to 
those of shale oil and wood tar; thus Mr. Watson 
Smith, to whom we are indebted for most of our 
present knowledge on this subject, found little true 
carbolic acid, though the cresols and higher homo- 
logues, and also the ethers of wood-tar creosote, 
were present in greater quantities. The Eglinton 
Tron Company were now prepared to manufacture 
the phenol oils from blast furnaces on a larger scale 
and to introduce the new antiseptic, named ‘‘ neo- 
sote,” the new preservative, in analogy to creosote, 
composed of various phenoloids of high antiseptic 
value. Mr. Allen exhibited specimens of his neo- 
sote, and disinfecting powder made therefrom. 


EXCURSIONS AND WoRKS OPEN To VISITORS. 


The programme of excursions arranged for the 
meeting and the list of works open for inspection 
were long and varied, and our notice of the meet- 
ing has already occupied so much space that we 
can deal briefly with only a few of them. On the 
Saturday there were no less than eleven excursions 
to different parts. The majority of these were 
not of a nature to interest our readers, at least not 
from the special point of view in which it is our 
province to deal. 

An excursion had also been arranged for North- 
wich, and was one of the most popular on the list. 
A descent was made into the celebrated Marston 
salt mine of Messrs. Joseph Verdin and Sons. Our 
readers will remember that we gave a full descrip- 
tion of this mine in conection with the visit of the 
Iron and Steel Institute to Chester in 1884,* when 
we also described the extensive salt works belong- 
ing to this firm. After visiting the salt works the 
party split up into two sections, the first proceeding 
down the Weaver Navigation under the guidance 
of Mr. Lionel B. Wells, the engineer to the Trust. 
The River Weaver was also described in connection 
with the Iron and Steel Institute meeting referred 
to. t 

The other excursions were not of engineering or 
manufacturing interest, a remark which also applies 
to the excursions of the following Thursday, if we 
except the London and North-Western Railway 
Compény’s works at Crewe, an establishment, how- 
ever, which we have so often dealt with that we 
have nothing fresh to add on this occasion. 

Having so little to say about the excursions, we 
will turn to the works open for inspection, amongst 
which there were several of engineering interest. 


OrpsALL Works. 


The first to attract attention were the machine 
tool works of Messrs. Hulse and Co., of Salford, 
who had sent an invitation to the members of Sec- 
tion G to inspect a large lathe they had just com- 
pleted. This fine machine tool had been constructed 
to the order of Messrs. Jessop and Co., of Sheffield, 
who had kindly allowed the delivery to be delayed 
for a short time in order that such of the members 
of the British Association who might be interested 
in tools, should have an opportunity of inspecting 
it. The work intended to be performed is the 
turning of heavy marine shafting and other large 
“were of steel such as Messrs. Jessop produce. 

he lathe is treble-geared and carries four tools, 
two on each side of the work, there being two 
bottom rests, each with two top slide rests. There 
is a central shaft in the bed for sliding, and the 
lathe is designed to turn ingots, shafts, &c., with 
} in. traverse, and take a cut 14 in. to 1} in. deep 
on all four tools at once. Each cutter is capable of 
turning off 5 cwt. of cuttings an hour, or 10 tons in 
allin aday. Objects 5 ft. in diameter and 50 ft. 
long can be dealt with. There are two guide 
screws, one at the back and one at the front of the 
lathe. These guide screws do not rotate, the nuts 
revolving. The disconnection is by clutch arrange- 
ment. At the back there is a special gear for taper 
turning. The bed is of the double-box form, the 





* See ENGINEERING, vol. xxxviii., p. 290. 
+ Ibid., pages 241 and 564. 





bottom rest overlapping on each side. The head- 
stock has gear for twelve different speeds. The main 
spindle is of crucible cast steel, and is unusually 
massive, even for a powerful tool of this description. 
The thrust is taken or acollar bearing. The moving 
headstock is of ordinary construction, with worm 
and wheel gear for shifting the back centre. There 
are special attachments for internal and external 
spherical turning, to. be used in making Hall’s 
patent flexible crankshaft, the crank-pin of which 
is let into the webs by a species of ball-and-socket 
joint. 

Near this lathe was a massive 36-in. centres 
treble-geared gun lathe, with a bed 45 ft. long, 
of the three-box girder form, great strength and 
rigidity being required for the heavy work to be 
undertaken. 

Amongst other tools in progress there were 
several of the firm’s patent vertical milling ma- 
chines. They have a special cutter-making ma- 
chine which is a necessary adjunct for successful 
working. Cutters up to 12 in. in length, so that 
they will work over a surface 12 in. across, are 
now used with these machines. Other interesting 
tools were the cold iron saws, many of which were 
in progress. Circular cutters mounted in a bench 
are largely taking the place of bar tools in slotting 
machines for parting work. The machines made 
by Messrs. Hulse are specially arranged for cutting 
off flush the gates of castings. They have variable 
self-acting feed and accelerated return traverse. 
The other class of saw for cutting cold metal is a 
band saw. We gave some description of the work 
done by these machines in our description of 
Chatham Dockyard, written in connection with the 
visit of the Iron and Steel Institute during their 
London meeting of last year.* 


Tue ATLAs WorKSs. 


The important and old-established engineering 
works of Messrs. Sharp, Stewart, and Co., Limited, 
of Great Bridgewater-street, were also open to 
the members of the British Association. This firm 
was founded in the year 1820 under the name of 
Sharp, Roberts, and Co., and in 1836 a road loco- 
motive with carriage combined, was made here, and 
this vehicle was used for some time, about twelve 
months, for carrying passengers on the public road. 
Those works may also be considered the home of 
the self-acting mule invented by Richard Roberts, 
one of the original partners of the firm. Amongst 
other machines that reccived some of their earliest 
developments at the Atlas Works may be mentioned 
power looms, mechanical carpet looms, envelope 
machines, paper-cutting machines, spool-winding 
machines, painting machines for use with revolving 
brushes, an apparatus, however, which has now 
disappeared from the field of commercial enter- 
prise, and, lastly, although by no means least, the 
Giffard’s injector, the firm having been the sole 
manufacturers in Great Britain under Giffard’s 
patent. 

It would be impossible without devoting much 
more space than we have at our disposal, to give an 
adequate idea of these large works ; and we must 
confine ourselves to a few notes concerning the 
work in progress. Entering first the boiler-shop, 
we find a number of boilers mostly of the locomo- 
tive type in hand, including those for engines for 
the Chinese, Spanish, Brazilian, and Egyptian 
railways. Torpedo boat boilers and other types 
are also made here. 

Passing to the adjoining department we enter the 
erecting shop, where there are a number of loco- 
motives in hand ; notably one for Brazil, especially 
designed to meet the exigencies of a road with 
unusually steep gradients and sharp curves. It 
has outside cylinders, and all wheels are coupled. 
There is a similar engine to this in the Man- 
chester Exhibition, and it ag be taken as an 
answer to those who say that British locomotive 
builders will not budge from the beaten track of 
their regular practice. It is worthy of not» that 
the order for these engines was got in competition 
with the best-known builders in the United States. 
Another locomotive worthy of note here in progress 
was designed specially for bringing down ore to the 
port of shipment from an iron mountain in the 
north of Sweden. These shops are all lit by electric 
light, and are served by powerful overhead cranes. 

The injector department is a busy section of the 
works, and here we understand the slot-drilling 
machine was first brought out. The bolt and nut 








* See ENGINEERING, vol. xlii., pp. 429 and 476. 
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room also finds employment for a number of men, 
and here also a new tool, Sellar’s screwing machine, 
first made its appearance in England. 


Tue Orro Gas ENGINE Works. 


A good many members availed themselves of the 
permission accorded by Messrs. Crossley Brothers, 
to visit the works at Openshaw, where the cele- 
brated gas engines are made. Shortly after these 
works were completed, now about three years 
ago, a full description of them was given in Enat- 
NEERING,* when our readers will remember we 
commented on the very perfect organisation that 
had been elaborated for turning out the work in 
the most speedy and efficient manner. ‘ 

On the occasion of our recent visit we found the 
shops very full of work, not only all the machine 
tools being employed, but every testing bench being 
occupied—indeed, Messrs. Crossley inform us that 
they have gone on year after year beating their 
former annual record for some time past. As our 
readers have been informed from time to time in 
our columns, there have been improvements in 
general design and arrangements of the Otto gas 
engine, and several new sizes have been added to 
the list of late. These include 4, 7, 9, 14, and 20 
horse-power engines, these embracing the newest 
designs. Several examples of the combined gas 
engine and dynamo, lately illustrated in these 
columns,+ are now in progress, the design appearing 
to meet with general approval, to judge by the 
demand. Another recent application of the Otto 
gas engine is for pumping purposes for town water, 
sewage, hydraulic pumping, &c. Itwould notseem 
at first sight a very promising field for the use of 
the gas engine, but facts have proved that such an 
assumption would be very unfounded. Messrs. 
Crossley showed us a list of 127 gas engines that 
had been purchased by local boards and other public 
bodies for such purposes as those above named. 
This list is, we believe, by no means up to date, and 
the numbers are being added to every week. Two 
large engines for Tunbridge Water Works were 
noticeable features in the erecting shops, and there 
were many others for similar purposes in progress. 
Smaller engines, with pumps combined, are also 
coming more into use for domestic work. Another 
recent development which has attracted attention 
of late is the combination of the 4 horse-power 
engine with domestic hoists. 

A point Messrs. Crossley lay great stress upon is 
the Dowson gas producer. As our readers will re- 
member, the whole of the works are driven by gas 
engines, except in the case of the steam hammers, 
and the gas is obtained from Dowson producers. 
Since our description, however, the plant has been 
a good deal increased. There is a larger generator, 
which now drives six 16 horse-power and two 12 
horse-power engines and also a twin 6 horse-power 
engine. These will, of course, indicate more, for 
instance, the 16 horse-power engines will give off 
35 horse-power indicated. The fuel consumed is 
about 19 cwt. of anthracite per day of 10 hours 
average, which is, we are told, 1} 1b. of coal per 
indicated horse-power per hour. 

Before Messrs. Crossley became so fully iden- 
tified with the manufacture of the Otto gas 
engine they had a considerable reputation as 
makers of machinery used in the preparation of 
india-rubber, and they have not yet abandoned 
this class of work in spite of the pressing claims 
of the gas engine. They have now in hand a 
somewhat extensive order for this class of work 
intended for export to Italy. The machines 
consist chiefly of elastic thread-cutting lathes, 
which require very careful execution. There are 
also mixing machines, cutting machines, and other 
apparatus of this class. 


Brirannia Works. 
_ The works of William Muir and Co. are situated 
in that part of Manchester known as Strangeways, 
and they produce a large number of machine 
tools for engineering purposes, only a very few of 
which we can find the space to notice. 

The first machine to attract attention was an im- 
proved form of hollow mandrel lathe for chasing, 
heading, ending, and cutting off screws, and for 
sliding, finishing, heading, ending, and cutting off 
studs, pins, &c., or for chasing part and sliding the 
remainder of articles with once setting. The 
novelty in this machine lies in the arrangement of 
details. A nut facing machine next attracted our 
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attention. The nut was screwed on to the mandrel 
and operated on by three cutters mounted on one 
slide rest. The first cutter is notched so that a 
roughing cut can be taken and a finishing cut 
follow up directly, both operations progressing 
simultaneously with the same cutter. Two other 
tools chamfer off the outside edge and the inside 
edge respectively. The feed is by hand with 
a stop to prevent over-feeding. The nut is un- 
screwed from the mandrel by a hexagonal key 
which may be pushed up quickly through the 
poppet head. Several examples of this firm’s 
double-headed nut-shaping machine with milling 
cutters were also at work near here. The spindles 
of these machines are adjustable vertically. A new 
pattern of centering lathe for bolts and screws was 
shown to us. Three jaws are actuated by worm 
and wheel gear, and are guided by a cam motion, 
there being eccentric slots in the face-plate. A 
somewhat unusual tool, although not altogether 
new, was a very pretty screw-cutting lathe with 
back gear giving three speeds for traverse and facing 
cuts without requiring change wheels, so that the 
guide screw would be still available as set, without 
the necessity of shifting wheels. Another special 
appliance recently brought out is a lathe attach- 
ment for gear cutting with shaped milling cutters. 
The cutters are driven from overhead gear and the 
feed is by worm motion. The cutter spindle can be 
moved from horizontal to perpendicular in a longi- 
tudinal plane, and can also be swivelled across the 
bed. The lathe headstock is of an improved pat- 
tern, by which single speed, single gear, and double 
gear can be obtained. In this way greater unifor- 
mity in range of traverse is obtained. 

The milling machines of various types made by 
this firm are well known, and are so numerous in 
pattern that it would be useless for us to attempt 
to give any description of the many complicated 
and ingenious types we saw in progress or at work 
in these shops, in fact, a mere list of their names 
would take up considerable space. We noticed 
one capable of taking work 120 in. long, 18 in. 
wide, and 5in. deep. These machines are much 
used for profiling slot links of locomotives. They 
will mill 2} in. deep and 12in. long with a speed of 
feed of lin. per minute and a depth of cut of 
about in. A large vertical milling machine was 
also in hand, having 4 ft. longitudinal and 2 ft. 
cross traverse of table, and a circular table. 
Another had a 7 ft. traverse, and would take 
circular work 5 ft. in diameter. We may also men- 
tion a vertical drilling machine of new design with 
clutch releasing motion for the quick return of the 
spindle by means of balance weight. The table has 
a vertical slide, and is removable so that large 
objects may be taken in. 








SULPHATE OF AMMONIA PLANT. 


Tue fall in the commercial value of gas works re- 
siduals of late years has also adversely influenced the 
ammonia industry, which is an important one in this 
country. Toa great measure this evil could, no doubt, 
be remedied if the British farmer could be got to see 
the importance of a manure (sulphate of ammonia) 
which is produced in large quantities in his own coun- 
try for export. 

Mr. J. Ferguson Bell, the able manager of the 
Stafford Corporation Gas Works, has shown himself 
alive to the fact that it is possible for gas engi- 
neers and managers to create their own market for 
sulphate amongst the farmers in their neighbourhood, 
and he consequently recommended his gas committee, 
about twelve months ago, to manufacture sulphate of 
ammonia themselves, instead of —- the gas liquors 
at a very low price. It being agreed that the adoption 
of this scheme would be profitable to the corporation, 
Mr. Bell was instructed to examine and report upon 
the various systems at present in use for the manufac- 
facture of sulphate of ammonia. After inquiring, he 
recommended the plant of Mr. Henry Simon, of Man- 
chester, (an improvement upon Dr. Griineberg’s) as 
being, in his opinion, the best suited to the require- 
ments which now have to be fulfilled in order to 
carry on the manufacture of sulphate of ammonia 
from gas liquors in an economical manner. 

We therefore propose to describe the sulphate works 
which have been erected at Stafford on the lines of Mr. 
Simon’s plan (and which are now also being adopted 
at the Ulverston Gas Works), and the engravings on 
page 402 represent what has been done in this direc- 
tion. 

Mr. Simon’s improvements have been mainly brought 
to bear upon the construction of the still, and the re- 
sults obtained show marked improvements on Dr. 
Griineberg’s original construction. The still is worked 








entirely by live steam, and the top part of it, which is 
intended for distillation of the free ammonia salts of 
the liquor, has not been altered. The improvement 
effected is in the bottom part of the still, which deals 
with the fixed ammonia salts by treatment with lime. 
The liquor is made to flow down a stepped cone 
arrangement, whereby it offers a gradually increasing 
surface to the steam, and thus the most intimate con- 
tact is secured betweensteam and liquor. The process 
is a continuous one, viz., the gas liquor is continuously 
run into the still, the ammonia gas is continuously 
discharged, and the waste water (in a harmless state 
as far as sanitary considerations go) is continuously 
and automatically overflowing by means of a hydraulic 
seal arrangement of exceedingly simple construction. 
The capacity of the plant employed at Stafford is equal 
to making a little over a ton of sulphate per day. The 
sulphate house is 27 ft. long by 20 ft. wide, and is 
arranged so that the sulphate plant can be duplicated at 
anytime. The sulphate stores arelarge and roomy, being 
22 ft. by 20 ft. 

The gas liquor is first pumped from the wells into the 
high-level tank B, which is large enough to hold a 
twenty-four hours’ supply. It then gravitates to the 
ammonia still C, being first heated by passing through 
a heater D, and enters the still at about 180 deg. 
Fahr. The waste gases from the saturator E are 
utilised to heat the gas liquor before entering the still. 
The free ammonia is first driven off in the upper part 
of the still; then the liquor is treated with milk of 
lime and the fixed ammonia released. The NH, 
CO,, and SH, gases are carried from the still by 
means of a 24 in. lead pipe to the saturator, in which 
is diluted sulphuric acid. The ammonia is fixed and 
the CO, and SH, gases are passed forward through 
the heater and into the condensers F placed at the end 
of the sulphate house under the high-level cistern. 
The effluent gases from the saturator after being cooled 
are decomposed by means of Clans’ sulphur kiln, and 
the sulphur from the SH, recovered. After working 
three hours the su] phate begins to form in the saturator 
and falls to the bottom. It is then fished out by 
means of copper ladles on to the drainage stages G, and 
after draining for some time, is thrown on to the dry- 
ing stage H ; it is then ready for sale. 

The sulphuric acid used is made from spent oxide, 
and the sulphate of ammonia is a good white salt, and 
contains 25 per cent. of ammonia, 








THE TUG AND SALVAGE STEAMER 
‘*THE EARL.” 

On our two-page plate we illustrate an iron twin- 
screw tug and salvage steamer, designed for towing 
and raising vessels and for acting as a steam fire float. 
She has been constructed by Messrs. Edward Finch 
and Co., Limited, Chepstow, for the Bute Docks Estate, 
Cardiff, and is of the following principal dimensions : 


ft. in, 

Length between Pee 90 0 

Breadth moulded ... ms a oa 18 0 
Depth (moulded) amidships from top 
of reel to top of beams at side under 

stringer ... Cia bed é des 10 6 
Draught aft when fully equipped and 

bunkered ... nee me Fe a 9 6 
Draught forward under similar condi- 

tions ; aie 6 9 


The vessel was built and equipped in accordance 
with Lloyd’s requirements for Class 100 A for towing 
purposes. 

She is fitted with a main fender belting or top guard 
of American elm 84in. by 54 in. bolted to two angle- 
iron bars 3 in. by 24 in. by %in., and these rivetted to 
the skin of the ship. The belting extends all around 
the ship and is protected on the face by a bar of convex 
iron 4 in. by 3 in. fastened by 2 in. spike bolts. 

Water-line guards are fixed on each side of the vessel 
about 50 ft. in length, placed about 6 in. above the 
usual water-line. ‘they are of American elm, about 
5 ft. by 4in., secured by angles 24 in. by 2in. by 
ys in. at top and bottom, rivetted to the vessel’s skin 
and faced by a bar of iron of convex section. 

The machinery consists of two pairs of compound 
surface-condensing inverted screw engines, each pair 
entirely independent of the other, and driving its own 
propeller. The engines work on right-angled cranks with 
steam at 100 lb. per square inch, and run up to 120 
revolutions per minute. 

The engines are nominally rated at seventy horses 
collectively, but are capable of developing more than 
500 indicated horse-power. 


Diameter of the two high-pressure cy- in. 


linders ass ve a4 bite Sid 15 
Diameter of thetwolow-pressurecylinders 30 
Stroke of pistons wed om <d 18 
Diameter of air pumps ths ze 11? 

feed and bilge pumps... 3 


Stroke of all pumps ... a2 ba ia 
Condensing surface 375 square feet in 
each condenser, 750 square feet collec- 
tively. 
The air pumps are 1]? in. in diameter, and have a 
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stroke of 9in. The pump barrels are of solid brass. 
There is an independent circulating centrifugal pump 
20 in. in diameter, 5 in. with saction and delivery pipes, 
and capable of passing 450 gallons per minute, the 
delivery fitted with a regulating valve to supply an 
equal quantity (225 gallons) of the circulation to each 
condenser. This pump is worked by an independent 
vertical engine on its own bedplate, and having a 
steam cylinder 44 in. in diameter by 4 in. stroke, ex- 
hausting into either or both condensers. This pump is 
fitted in connection with suction chests and sluice 
valves so as to be able to draw from all the principal 
compartments of the vessel, so that in the event of a 
serious leak from damage or mishap there will be from 
this source pumping power equal to 110 tons per hour 
available for clearing the ship. There is a feed pump 
on each engine. Each pump is 3 in. in diameter. 

The screw shafting is 5 in. in diameter forged of 
scrap iron with solid couplings, and turned all over. 
The propeller shafts are of forged scrap iron 54 in. 
in diameter covered with brass liners at the inner and 
outer bearings. 

The propellers are 6 ft. 9 in. in diameter ; each has 
three blades, with a total surface of about 28 square 
feet on the two propellers. 

The boiler is single-ended (see page 403), 12 ft. 8 in. 
in external diameter, and 10 ft. long over the end 
plates, having three furnaces 3 ft. in internal diameter, 
each leading into separate combustion chambers of 
ample capacity to insure perfect combustion. The 
return tubes to the uptake are 34in. in diameter, The 
grate area is 54 square feet. 

A horizontal steam fire pump (Fig. 4) is fitted for fire 
service. The pump is of the horizontal direct-acting 
type, and was contracted to deliver about 70,000 
gallons of water per hour through four 1} in. nozzles 
to a vertical height of 100 ft., the steam pressure being 
95 lb. per square inch, and the piston speed 200 ft. 
per minute. The pump with steam at 100 lb. per 
square inch and exhausting into condenser, is capable 
of throwing 900 gallons per minute to a vertical height 
of 200 ft., and to a distance of about 2000 ft. hori- 
zontully, ‘The leading dimensions are as follows, viz. : 

in. 

Diameter of the steam cylinder _... 3, 21 
é »» water barrel Ss 3st 14 
Stroke of pump... si. ey 3 aE 36 

A 12-in. centrifugal pumping engine (Fig. 1) is em- 
ployed for salvage and other purposes. It has a revolv- 
ing disc 3 ft. 4 in. in diameter, and a central intake 
12 in. bore, the discharge being also 12 in. bore. The 
pump was designed to sweep the water through the 
suction pipes ata high velocity, and to discharge readily 
from 2200 to 2500 gallons per minute on a lift of up to 
25 ft. The pump is driven by a horizontal steam 
engine, having 10}in. steam cylinder with Sin. stroke. 

The following particulars of the performances of the 
machinery are interesting. The engines indicated 
532 horse-power at 12] revolutions, the mean pressure 
in the high-pressure cylinders being 62 lb. per square 
inch, and in the low-pressure cylinders 15} lb. per 
square inch, With this power the vessel made 12{ knots 
per hour when light- 

The centrifugal pump has drawn at the rate of 760 
tons per hour on a lift of 23 ft. with about 37 ft. of 
horizontal suction, the pipes being five in number and 
54 in. in bore, Ona vertical lift of 9} ft. this quan- 
tity was increased to 870 tons per hour. 

The fire pump throws at the rate of 82,000 gallons 
per hour through four 14 in. jets, and has performed 
this duty for twenty-two consecutive hours. With 
three 1} in. nozzles the pressure in the air vessel 
reaches 155 lb. per square inch, the jets obtaining a 
vertical height of 180 ft., the pump making 55 strokes 
per minute. 








ELECTRICAL DISTRIBUTION BY 
TRANSFORMERS. 

WE reprint the following interesting article from the 
Electrical Review (New York), 

“The history of great advances in science shows that 
many individuals are in advance of the capability of the 
community to appreciate and profit by their discoveries, 
A single individual or a few pioneers, in advance of public 
expectation and belief, whose ideas were received with 
scepticism at the time they were announced, may now see 
them taken up in full confidence, aid adopted with an “I 
told you so” that causes in the inventor’s mind feelings of 
complete satisfaction, commingled with those of a dis- 
trust of the infallibility of human memory. 

**The recent lively interest displayed in the distribution 
of electrical energy by inductive transformers has called 
forth many conflicting statements, many encomiums of 
supposed originators, and many denunciations of claims 
to recognition made on behalf of various alleged inventors. 
It occurred to the Review that here was a well that must 
have truth at its bottom, and we began to dig, and we 
now divide our “ find” with our readers. 

** Down near the bottom of the well we find Gaulard and 
Gibbs—two earnest workers—chronicled as having brought 
out a system of distribution by transformers at London 
in the autumn of 1883. In this, and in other later instal- 
lations by the same inventors, the transformers were 
arranged in series, and in all, self-regulation was found a 
serious obstacle, which was overcome finally by placing 
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the inducing current of the various transformers in mul- ; or commend, but only in the interest of the true histoty 
tiple arc in the circuit of the generator at the supply station. | of electrical progress. 

But we find right at the bottom of the well the ‘“‘hard|  ‘‘ Applications were filed by and patents granted to Mr. 
pan,” several United States patents issued to Mr. T. A. | Edison as follows, in the order of filing: 

Edison, and in order that readers may judge forthem-| ‘‘1. Electrical distribution system, No. 266,793 ; dated 
selves, we give the necessary data. e records which | October 31, 1882; filed December 9, 1881. 

follow are published without prejudice or desire to reflect! ‘2. Apparatus for the electrical transmission of power, 








Oct. 14, 1887.] 
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No. 265,786 ; specification filed August 7, 1852; dated 
October 10, 1882. Consisting of motor generators (i.e., 
special transformers), in series and secondary circuits in 
multiple arc, 

**3, Apparatus for translating electric currents from high 
to low tension, No. 278,418 ; specification filed August 14, 
1882 ; dated May 29, 1883, Induction coil apparatus, the 
primaries being in multiple arc, with constant potential 
direct-current mains, the secondary circuit being in mul- 
tiple arc as usual. 

‘4, System of electric distribution, No. 287,516 ; specifi- 
cation filed May 14, 1888; dated October 30, 1883. Motor 
generators in multiple arc, with the source of electric 
current. 

‘* The patents above noted give a very full description of 
all the main features of the methods of distributing elec- 
trical energy as now practised, and after a careful reading 
of them it — seems only just to conclude that Mr. 
Edison is entitled to the honour of having been the first, 
so far as published records show, to comprehensively 
realise the importance of inductive distribution, and to 
devise, so far in advance, forms and methods whose prac- 
tice and fulfilment the false prophets and sceptics of the 
hour forbade. 

‘*Tn our investigations we naturally felt curious to know 
what had been done by Mr. Edison towards the practical 
development of the inventions above noted. We find, 
practically, no change, merely a touch here and there as 
to mechanical details to fit the gauges of later refinement, 
and dress the child of 1881 in the fashion of 1887. And 
we present to our readers a description and figures by 
which will be seen the very full extent that the ‘* motor 
generator,” so called, of the original conceptions of Edison, 
goes into the field of economy. 

“In the interesting illustrations presented herewith, 
Fig. 1is a diagram representing the disposition of induc- 
tion coils connected with the rotating alternating device 
of which Fig. 2 is a drawing. 

“The induction coils, H, J, K, L, M, N, O, P, are built 
up of a core of laminated iron on which are wound two 
coils of copper, one of coarse wire as shown by the heavy 
lines for the secondary circuit, the other of: fine wire for 
the primary circuit. The primary coils are connected, as 
also are the secondary. From each connecting wire are 
attached brushes B!, B?, &c., for the primary, 1, 02, &c., 
for the secondary circuit, E and F are on the same shaft 
and in a portion of their circumferences are inserted 
metallic contact pieces A, D, C, G. A and G are joined 
with two continuous rings on which press brushes con- 
nected with the dynamo circuit. As the shaft revolves, 
brushes B’, b7, and B*, t® will touch the metal sections 
A, D, C, G. The direction of the current will therefore 
be reversed in the primary coils of O and K, and induced 
currents generated in the secondaries of the same coils, 
which will be taken off by the brushes 17, b3, conveyed to 
two rings and thence by brushes to the local lamp or motor 
circuit. As the rotation continues the current in the 
primaries of the coils is in succession reversed, and the 
induced current in the secondaries commutated. The 
transformers are connected in multiple are with the 
dynamo circuit, as shown by the patent No. 278,418, 





May 29, 1883, a series system being extremely difficult of 
regulation. They may be described as a lot of closed 
magnetic converters arranged in a crown constituting a 
compound alternating and converting device, the commu- 
tation being obtained practically as in the coils of a 
Gramme ring. According to the ratio of the number of 
turns on the primaries and secondaries, the electromotive 
force can be raised or lowered. For long distance trans- 
mission, using a continuous current of high tension, small 
conductors only are needed. This current is converted 
into a continuous current of low tension for incandescent 
lamp or motor circuits. Reversals of the current are made 
so rapidly (100 to 200 per secend) that the iron cores are 
never fully magnetised, and the percentage of conversion 
is remarkably high. If the primary coils be supplied with 
current of constant potential the apparatus is self-regu- 
lating and the slight variation of the potential of the 
secondary circuit is due to the resistance of the wires. 
Less than the energy of one 16 candle-power lamp is re- 
quired to operate a motor driving the rotating shaft to 
commutate current of 200 amptres, 

‘Fig. 3 represents a modification of this device. The 
primary and secondary coils are wound upon one iron 
core precisely asin a Gramme ring. Outside the whole is 
a mass of laminated iron, which is stationary, to concen- 
trate the lines of force upon the copper wire. The pri- 
mary coils of fine wire are connected with the commutator 
at the end of the shaft, and secondary coils of coarse wire 
with the remaining commutator. 

* The coils and shaft revolve. Brushes convey current to 
the primary coils, the current being reversed in each coil 
twice each revolution. The reversals of the induced cur- 
rent in the secondary coils, occurring at the instant the 
coil passes from left to right hand side, as in a Gramme 
ring. The above device was patented on May 29, 1883, 
No. 274,418. 

‘*Mr, Edison’s United States patent 265,786, dated Oc- 
tober 10, 1882, describes a system for the distribution of 
electrical energy in which one set of armature coils of a 
number of motor generators or transformers are connec 
in series with the dynamo supplying the current. In the 
secondary circuits of the motor generators are placed incan- 
descent lamps or other apparatus. By this system the 
expense for conductors on long circuits is materially re- 
duced over that of low tension multiple arc distribution. 
Owing to the difficulties of regulation, Mr. Edison pa- 
tented, Octuber 30, 1883, No, 287,516, a system of electric 
distribution consisting of motor generators or trans- 
formers, the primary circuits of which were connected in 
multiple arc with the dynamo circuit as shown in the dia- 
gram, Fig. 4. 

** Dynamos D, D, D, D, connected as usual in the three- 
wire system, are wound to generate currents of high 
electromotive force, admitting of the employment of small 
conductors. The three wires F, E, N, are connected at 
the sub-station with the primary circuits of the armature 
of the converters or motor generators. The current for 
the field magnets of the dynamos passes through the 
wires B, B, the rheostats R, R, which are at the 
sub-station, returning over the neutral wire N. The 
wires B are very small, preferably of iron for economy, 
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and the slight loss of energy in them is of no con- 
sequence compared with the convenience of regulating 
from the sub-station the potential of the current supplied 
to the converters. The three-wire system is advantageous 
because the insulation of dynamos and converters will be 
subjected to one-half the potential of a two-wire system, 
and because the distribution from the sub-station is easily 
made on the three-wire system, and economy of con- 
ductors and increased area of distribution obtained. 

“The current is collected from the commutators S, S of 
the secondary coils of the converters, and is distributed 
exactly as if the armatures of the converters were drivet 
by an engine instead of a current of electricity from a 
distant source. From the indications of the ammeters A 
and voltmeters attached to pressure wires leading from 
desirable points on the distributing mains, the at- 
tendant at the sub-station regulates the potential of the 
distributing mains M _ by the feeder regulators G and 
the rheostats R. By the use of the latter it is unnecee- 
sary to run back pressure wires from the sub-station 
to the dynamo station. 

‘* The converters or motor generators look like dynamos, 
The armatures are wound with two sets of coils, large 
and small. As their name indicates, they are electric 
motors, the converting armatures revolving in a powerful 
field, by the influence of the current passing through 
their primary circuits. This disposition proves a potent 
factor in the economy of the system. As there is no belt 
strain, well-balanced armatures are run at double the 
speed of a dynamo of the same size. The output is there- 
fore twice that of a dynamo of the samesize. At an out- 
lay of 50 per cent. of the cost of the dynamos of the 
central station, converters can be placed in a sub-station 
and current distributed four miles instead of Jess than a 
mile from the power plant, and at no greater expense for 
conductors, 

‘‘The motor generators require much less attention 
than a dynamo with well-balanced armatures ; the weight 
alone of these causes any friction on the bearings. The 
number of amptres of the high and low tension circuits of 
the armature is approximately the same. Any tendency 
to distort the lines of force and cause a rotation of non- 
sparking point in a negative direction by the high tension 
or motor coils is neutralised by the current (flowing in 
opposite directions) of low tension or dynamo coils. ere 
is absolutely no sparking at the brushes of either commu- 
tator, and the brushes, when once adjusted, require no 
change for any variations of load. 

“The field magnets for motor generators are inexpen- 
sive. A 100-light induction coil converter costing 200 dols. 
for alternating currents, when placed in a field costing 
100 dols. and used as a dynamo converter, will run 1000 
lights, and the output is limited only by Foucault currents. 

** Asa complete exposition of the principles embodied in 
the foregoing ge a station is in process of construc- 
tion at Llewellyn Park, one of the most beautiful suburbs 
of New York. 

‘Dynamos of 600 volts each will be used, giving 1200 
volts pressure between the positive and negative leads. 
From the sub-stations lamps and motors suited to 100 and 
220 volt circuits will be a Spa with a uniform current 
at constant potential, which can be as easily metered as 
in systems in which the current is distributed directly 
from the dynamos. The plant will be installed in Mr. 
Edison’s new laboratory, which will be undoubtedly, when 
completed, the most extensive electrical laboratory in the 
world, where the distinguished inventor, with his talented 
associate, Mr. E. T. Gilliland, will prosecute experiments 
in electrical work. Underground cables are to connect 
with sub-stations at ‘‘Glenmont,” the inventor’s resi- 
dence, 400 lights, and with several residences in the 
vicinity. A converter will be placed in each house.” 





Soorety of TELEGRAPH ENGINEERS AND ELECTRICIANS. 
—The first meeting of the Society’s winter session will be 
held on the 10th of November, when a paper will be read 
**On Deep Sea Sounding in Connection with Submarine 
Telegraphy,” by Edward Stallibrass, F.R.G.S., member. 





Tue Surz CANAL.—The transit revenue of the Suez Canal 
in August this year amounted to 177,200/., as compared 
with 174,483/. in August, 1886. The te receipts 
in the first eight months of this year were 1,550,8361., as 
uae with 1,551,015/. in the corresponding period of 
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THE STEAM PIPE EXPLOSION ON THE 
8.8. ** ELBE.” 
To THE EprTor OF ENGINEERING. 

Srz,—Several years ago I designed a self-acting stop 
valve, which was intended to shut off steam in case the 
boiler on which it was fitted being damaged. This arrange- 

ment was published in ENGINEERING, November 1, 1878. 
The dreadful accident on board the ¢.s. Elbe makes me 
think that a very similar arrangement would do also in 
case the main steam pipe should become damaged, and I 
send you the following sketch showing the valve I propose. 





I \ f+ RR. Cece 
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Asshown, the valve is kept up by a spring in its work- 
angpention. To close it a pressure of about (one atmo- 
sphere) 15 lb, per square inch on the valve area has to 
exerted. Any ordinary variation of pressure between 
engine and boilers would therefore scarcely move the 
valve, but should the main steam pipe (valve chest or 
cylinder of the engine) to which forward end the valve 
is fitted become damaged, the pressure in the boilers will 
at once throw the valve down on its seat, disconnect 
the pipe from the boilers, and no steam will be allowed 
to pass. Of what use an arrangement of this or similar 
sort would prove in an emergency is clear enough, as in 
the case of the Elbe the steam of all boilers passed on 
through the broken pipe, and two hours elapsed before 
ag ed could go down to render assistance. 

‘ormen-of-war such arrangement would be specially 
Tam, Sir, yours very truly, 


R. ZIEsE. 
St. Petersburg, September 24 


valuable, 


1887, 


To THE EpitToR OF ENGINEERING. 

Sir,—According to Rankine, the bursting pressure per 
pound per square inch of a tube = f x ¢ + *, where f= 
tenacity of metal per square inch =30,000 for sheet copper ; 
t=thickness of tube; and r=radius, each in feet. Con- 
sequently the bursting pressure of the 94 in. copper steam 
pipe in the Elbe, which was at least 34; in. thick, must have 

en 1184 1b. on the square inch. Rankine says that the 
working pressure should not exceed one sixth of this= 
198 lb. in the case in point. It therefore appears that 
the tube on the Elbe was theoretically quite strong 
—— to stand a working pressure of 150 lb. on the square 
inch. 

The above formula is fora steady pressure, without an 
sudden variations, and the question naturally arises, Is 
the pressure in a steam pipe between a number of large 
boilers and a powerful engine driven by them a steady 
pressure, especially when the boilers are new and perhaps 
priming? Large quantities of wet steam at very high 
pressure are then carried through such a pipe by aseries of 
pulsations synchronous with the beat of the engines, and 
it appears not improbable that wave actions may be set up 
inside the said pipe, producing abnormal pressures and 
unexpected as well as disastrous results. It is stated that 
the engines had been slowed down, and this probably b 
altering the cut-off rather than the steam valve. In he. 
event the pulsations of steam in the pipe must have been 
more pronounced than when running at full speed. 

If, as seems possible, the Elbe accident has been occa- 
sioned through a mistaken and dangerous estimate of the 
maximum working pressure in the steam pipe, such 
estimate being held by all marine engineers, those who 
know how carefully and conscientiously everything is 
carried out at Messrs. Oswald and Mordaunt’s works, will 
certainly sympathise with the firm in the piece of bad 
luck that made one of their contracts the scene of the 
accident. J.T. Bz. 

October 1, 1887. 








DIAGONAL BUTTS FOR DECK STRINGERS 
AND PLATING. 
To THE EpIToR OF ENGINEERING. 

S1r,—With reference to Mr. Caine’s letter in your issue 
of October 7, page 383, I am sure your practical readers 
would feel obliged if Mr. Caine would kindly favour them 
with a sketch of his proposed improvement in the art of 
shipbuilding; showing the arrangement by means of 
which he can give accommodation to the necessary length 
of his diagonal straps, and the ‘‘ bugbear” liners, with- 
out joggling the frames or beams or doing away with 
some 3 them, or otherwise. 

Yours truly, 


Cork, October 11, 1887. R, Hartianp, 


be | place. 


FENBY’S MARINE ENGINE. 
To THE EDITOR OF ENGINEERING. 

Sm,—Referring to the Fenby engine correspondence in 
your valuable paper, it may be of interest to your readers 
to mention that an engine on the same principles as Mr. 
Fenby’s was fitted in the yacht Kingston in 1860. This 
engine, designed by Mr. David Thomson, who was at the 
time connected with the firm of Simpson and Co., was of 
the compound surface-condensing class, working with a 
steam pressure of 100 lb. It had a high-pressure piston 
connected to the central crank, and an annular low- 
pressure piston connected to the two opposite cranks by 
means of two piston-rods and connecting - rods. The 
engine was fully illustrated and described at the time 


by Mr. John Bourne, in his ‘Treatise on the Screw-Pro- 
peller,” Longmans, Green, and Co., London, 1867. 
Mr. Bourne said of this engine: ‘‘ It was often driven 
at a speed of 320 strokes per minute, at which speed the 
almost total absence of vibration was remarkable.” 
Yours respect 


A. 
Amsterdam, October 11, 1887. 


fully, 
C.J. Vessnendas, 





ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. 

Sir,—The subject of English and American locomo- 
tives may well come to aclose, as all that can be said in a 
fair way has been said, and I would not continue it, were 
it not to call attention to the atrocious methods of such 
anonymous contributors as ‘‘ Observer.” One like ‘t Ob- 
server,” who for discretionary reasons hides behind an 
ew signature, says virtually, ‘‘ I have that to sa 
which I dare not say over my own name.” Andit is well 
hedoes protect himself with an anonymous signature, 
because on the face of his communication may be plainly 
read the fact that he knows nothing of the subject, 


and having no facts manufactures assertions in their | g 


Mr. Thow, who is or was “locomotive super- 
intendent” of the Adelaide and Nairne Railroad, is 
the one ‘* Observer” should find fault with, not with 
me. If Mr. Thow—as he did—posts a performance sheet 
in his engine shed, showing that the American locomo- 
tive hauled 100 tons at a cost of 1.86d., while the English 
engine cost 2.73d., it is to be presumed that this is at 
least a fact, else Mr. Thow would not admit it and place 
it on record as he did. The better performance of the 
American engine does not rest on my ‘* unsupported 
assertion” as ‘* Observer” claims, but on Mr. Thow’s. Why 
does not ‘* Observer” produce Mr. Thow’s denial of this if 
it be not a fact? Clearly because it is a fact, and ‘* Ob- 
server’s” tactics are, seeing he cannot deny the fact, to 
attempt to muddle up the situation with words and words. 
In fact, bis communication i3 a brilliant attempt at seeing 
how many words he can wrap around nothing. 

‘‘Observer” ought to know that it is immaterial 
whether the American and English engines are “‘ alike in 
general dimensions and cylinder power.” If the American 
engine is better adapted to the work by having proper 
proportions, that is to‘ her credit. f the English 
engine is faulty in its dimensions and not adapted 
to the work, that is the fault of those who placed such 
engines on the road. The point is that the American 
engine does cheaper work than the English engine, as the 
cost of the work performed is the proper and only com- 
parison that any one is ietetestel in or can care for. 
**Observer’s” ignorance is shown by his attempt to show 
that the difference in cost is due to a difference in speed, 
but we have only the word of an anonymous writer for 
this, and consequently it is as valueless as a last year’s 
bird’s nest. But ‘‘ Observer,” if he were practically 
acquainted with railroading, would know that different- 
sized freight or ‘‘ goods” engines in practical railroading 
are not allowed to run at different speeds to accommodate 
a difference in size of engine, but that the time card or 
schedule gives one rate of speed, and engines are loaded 
in proportion to their size, so that they may make 
‘‘running time.” Of course these facts are too patent to 
every one practically acquainted with railroading to intro- 
duce here, and I do so simply to show how atrocious 
‘**Observer’s” presumption and ignorance is. 

As to Mr. Thow’s practice, I have only to say it would 
not be satisfactory in America, as to pe a an engine to 
start out on a trip with her ashpan full of ashes, from 
which cause her grate bars burned out, would be so poor 
an indorsement for a man’s ability that his services would 
hardly be required. I am quite certain Mr. Thow’s 
‘* practice” is very largely at ‘‘ variance with Mr. Smith’s 
theories,” and I might say every other person’s who has 
had aught to do with railroading anywhere in the world. 

I fail to understand that my claim that an engine haul- 
ing 418 tons in regular service, as against 181 for another 
engine, is worth more than twice the latter to the com- 
pany operating her, is at all affected by ‘‘ Observer’s” 
words—and words; ‘‘Observer” has produced no facts 
nor arguments against this, he simply “‘ pettifogs” a little 
and like my many other ‘‘too, too, solid” facts he con- 
cludes it is wise not to tackle it. 

Where I have quoted others, and knew their names, I 
have given them. I donot know the writer’s name in 
the Australian paper who so honestly set forth the facts 
relative to the American engine. Fucts enrage ‘‘Ob- 
server.” If he had lived in closer association with them 
he might conclude they were not such bad neighbours, 

In no case have I made an assertion I had not proof for, 
nor have I ‘‘ manufactured” any statements as ‘‘ Observer’ 
has. For instance, to offset my Australian newspaper 
correspondent ‘‘ Observer” creates one. There is no question 
on this point, because “‘ Observer’s” ignorance in practical 
railroading has already been shown, and by the same 
‘“* track” we find his ‘fine Italian hand” in the mythi 
assertions of his mythical resident of Australia. He 





asserts that after making 40,000 miles the tyres of an 





American engine were too thin to turn again, and ‘“‘are 
now done up.” 

Under the severest hill service in America—which is 
from one to two times as heavy as anything in Australia— 
and under engines twice as heavy nearly, we find Ameri- 
can tyres making from 5000 to 8000 miles per 5 in. wear of 
tyres. The tyres on the American engine were 3 in. 
thick, and ‘‘ Observer,” for want of a knowledge of these 
facts, expects to gull people with the assertion that, 
taking even 5000 miles per ;, in. wear on the American 
engine, and we have but ;4,ths, that the tyre would be re- 
duced in 40,000 miles. hat became of the other 14 in, 
of service in the tyre before it would have to be removed, 
assuming that ‘‘ Observer” did not manufacture the state- 
ment? e at once run against the fact that either 
‘*Observer” has a very vivid imagination, or the other 
1} in. were carelessly or maliciously turned off in the 
lathe. But it is too clear on the face that ‘‘ Observer” has 
improvised his little tale for the occasion, and in the 
future it would be well for him to have a good practical 
railroad man at his elbow when he gives rein to his 
imagination, to prevent his running against such snags as 
he has this trip. It is certainly amusing to witness the 
efforts of ‘‘ Observer” to show that my facts rest on my 
‘*bare and unsupported assertion,” and then read ‘‘ Ob- 
server's” Munchausen assertions, which have not even his 
name to back them. Why not be consistent, ‘‘ Observer ?” 

Now let me introduce some further facts which I re- 
quest “‘ Observer” to explain. Some time since, before 
the American Society of Civil Engineers, Mr. Edward B. 
Dorsey gave the following figures, collected from each 
voad’s report, and consequently well supported, please 
observe, ‘‘ Observer,” of the total cost of repairs and re- 
newals of locomotives for moving one ton one mile. 

Unitep Kinepom, 1884. | UniTED STaTes, 1884, 
Locomotive Cost. | Locomotive Cost. 
Cents. 
| Pennsylvania... oe 044 

N.Y.C. and H. R. Railroad .035 

Louis and Nashville 041 

Nash. and Decatur -037 

S. and N. Alabama 044 

Mobile and Mont’ry 045 

N.O,M.andT. .. -040 

Knoxvite Branch 052 

Memphis Line 059 

Henderson Division 041 
| St. Louis Division 061 

Cincinnati Division <o e 

Lex. Branch ae +. 048 

Chicago R. S. and Lac... .037 

Philadelphia and Erie .. .043 


Average Average 045 


Isitnot remarkable, ‘‘ Observer,” that with such ‘‘roughly 
built” ‘‘ inefficient,” ‘‘ miserable tyre engines, g for 
only 40,000 miles,” ‘‘ built of cheap material” and generally 
‘* worthless engines” as America builds, that on her 
** rough cheap tracks” she can do cheaper and better rail- 
roading than the best and finest engines and roads ,in 
England are doing, inasmuch, as the highest cost of 
American roads per mile, is Jess than the lowest English 
road? If English engines in England were operated as 
cheaply as American engines in America, the saving in 
England in 1884 would have been 7,500,000 dols, 

ere are facts which ‘* Observer” will hardly try to 
weave his cobweb round. What will he do—will he juggle, 
‘* pettifog,” and manufacture, and let these facts pass un- 
challenged, as he has the several columns of facts I have 
already given in your columns? Good sense would dictate 
such a course as best for him to pursue—anonymously of 
course. 


Caledonian .. 

reat Eastern 

Grest Northern 

Great Western .. ae 

Great South ard North of 
Ireland .. ae aah 

London and North- 
Western.. ss pos 

London’ and South- 
Western .. ae a 

Lendon, Brighton, and 
South Coast oa we 

Midland... 

North-Eastern 

South-Eastern 


Frank C, Smita. 


To THE EpirTor oF ENGINEERING. 

Srr,—Permit me to thank Mr. F. Smith for having for- 
warded specification. I began to think there was some 
difficulty in finding one good enough to send. It appears 
to be a very simple specification, and easy to work to. 
Considering the class of design and material used in con- 
struction, the prics appears to me to be a very good one 
for the American contractors, and much better in pro- 
portion than contractors are getting for locomotives in 
this country at the present time. I will compare the 
specification to those I have been lately working to, and 
forward you, Mr. Editor, the principal points of differ- 
ence later on. 

Manchester, Octob2r 10, 1887. yp 


To THE EpiTor OF ENGINEERING. 

Srr,—I had never before presumed to enter into contro- 
versies in your paper, but I cannot let Mr. Frank Smith’s 
letter and specification (published in ENGINEERING this 
week) of American locomotives pass without a few re- 
marks. 

When he brings forward this specification and asserts 
that “no better engine can be built in the world than the 
one described,” I cannot but think that he has put him- 
self out of the running as a judge between English and 
American locomotives. I will ask any unbiassed locomo- 
tive engineer to compare Mr. Smith’s specification with, 
say, the last one printed in your pages, viz., Mr. Adams’ 
for South-Western engines, and I think he will agree with 
me when I say that the one will produce a “ commercial” 
engine, got up for cheapness and sale, and the other, than 
which (to borrow Mr. Smith’s phrase), ‘* no better engine 
can be built in the world.” Returning to the American 
specification, and first agers sen Sep style of framing 
(discarded in this country almost before I was born), the 
cast-iron wheels, cast-iron axle-boxes, iron firebox stay, 
cast-iron firebox front, almost brown paper chimney, 


cal | wooden cab, &c., I will pass on to the vital parts of the 


machine, and ask, Where is the English maker who 
would dream of putting 4 in, tube-plates in a 4 ft. 6 in, 
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shell or ;'; in. plates in a firebox 6 ft. by 2 ft. 10 in. by 
5 ft. 6in., unless he required the engine to last only 
twenty or thirty months instead of years? 

I know nothing of American engines or the values that 
Americans place upon them, but if the vague and “ pro- 
perly proportioned” and “most approved ” specification 
that Mr. Smith has brought forward is a standard one, I 
shall be quite willing to believe that the ‘‘ Mogul” is dear 
at 8500 dols., and almost equally so at half the price. If 
this is the best that American builders can do, English 
makers need not fear for their laurels, 

I will leave to your discretion the question of publishing 
this. Apologising for the trespass on your time and pos- 
sible space, I am yours truly, 

ENRY CHAPMAN. 

22, Sutherland-road, Bow, E., October 7, 1887. 





DIRECT-ACTING PUMPING ENGINES. 
To THE EDITOR OF ENGINEERING. 

S1r,—I notice in your issue of September 30th an account 
of a paper read by Mr. Henry Davey, of Leeds, before 
the British Association (Section G), entitled ‘‘ Expansive 
Working in Direct-Acting Pumping Engines.” The 
author therein describes a method of connection between 
the piston and pump plunger of a pumping engine, which 
causes a gradually decreasing pressure upon the former to 
exert an approximately constant effort upon the latter. 

The arrangement is described as ‘‘a recent invention of 
the author,” and I have not the slightest doubt that it is 
so described in good faith, and without the knowledge 
that it had been previously invented. Nevertheless, a 








} 


principles of this gear, but I have no doubt but that in 
whatever form he applies it, he will do so in a thoroughly 
scientific and workmanlike manner, and I am rather 
pleased than otherwise to find that this, which was my 
first effort in original inventive design, has been, after an 
interval of more than a dozen years, re-invented by such 
an expert in pumping engine practice as Mr. Henry 
Davey. Yours faithfully, 
JOHN FIELDING. 
Atlas Iron Works, Gloucester, Oct. 5, 1887. 








THE HEXTHORPE DISASTER. 
To THE EprTor oF ENGINEERING. 

S1r,—I feel convinced that all impartial persons will 
have read with astonishment the remarks of your corre- 
spondent Mr. John Hopkinson, which appeared on page 
383, in which he clearly objects to railway societies, and 
myself in particular, obtaining a full and fair trial for the 
engine-driver and fireman. Is he of opinion that the 
facts which have been already given, and others which 
have not yet been mentioned, ought not to be considered 
at all? here can his ideas of justice be ? 

Perhaps he will be able to see the other side of the sub- 
ject more clearly if he carefully examines the picture in 
Punch last week, and gives an answer to the question in 
= paper relating to “‘ Railway Directors and James the 

irst.” 


If Mr. Hopkinson desires for any information with re- 
ference to the ‘‘ refusal” of the Manchester, Sheffield, and 
Lincolnshire Railway Company to allow Mr. Warren, 
solicitor, and Mr, Barber and myself, engineers, to inspect 


search through the patent records would have convinced | the train and the site of the accident, I beg to refer him 


Fig.1. 
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Mr. Davey that my patent, No. 788 of 1874, most clearly 
anticipated him. I inclose a tracing showing the action 
of my compensating gear as applied in one form of pump- 
ing engine, and also three photographs of a working model 
which I made in 1874. 

The following is an extract from my patent epecifica- 
tion, and clearly sets forth the aim and object of the in- 
vention, which owing to the demands upon my time in 
other directions has never been fully developed in the 
way which I have always been convinced the merits of 
the invention deserve. 

“The object is to enable the engines to be worked ex- 
pansively (without necessitating heavy masses to be put 
into motion) for the purpuse of absorbing surplus energy 
during the first part, and of giving it out during the last 
part of the stroke, with the end of obtaining an approxi- 
mately constant pressure on the pump piston throughout 
the whole of the stroke, whilst having a varying pressure 
on the steam piston resulting from the expansion of the 
steam after the supply has been cut off.” 

Referring to the tracing inclosed, which is copied from 
my patent drawing; Fig. 1 shows a longitudinal section, 
and Fig. 2 a side elevation of one form of this invention. 
Two pistons A B work within a cylinder C, and attached 
to these are two pump rams D E working through roy * 
boxes in the cylinder covers into pumps FG. A rod 
connected to piston B extends through centre of ram D 
terminating in a crosshead I working within a slot formed 
in ram D. 

A similar crosshead J is formed on ram D. Iand J 
are connected by side rods to quadrants K K in such a 
manner that piston A drives ram E, whilst B drives D, 
and the quadrant K K, are so proportioned that at the 
commencement of a stroke the speed of the piston will be 
relatively smaller than that of the ram, say about one- 
half; at half way the speeds will be equal, whilst at the 
end of the stroke the speed of piston will be double that 
of the ram. 

_ These relative speeds correspond roughly tv the propor- 
tions shown on tracing, but as my specification states, 
“The levers may be proportioned to suit various degrees 
of expansion.” 

Although the drawing shows a single cylinder only, I 
had it in view that the compound principle would greatly 
reduce the variations in the pressure on steam pistons, 
and so reduce the difficulty of equalising them. 

My patent, I may say, is void, not having been kept 
up, and the arrangement is therefore public property, 
and I have no doubt that ere long we shall see many such 
engines working with great economy. Compared with 
the ingenious compensating motion introduced by the 
faery dee Pumping Engine Company, I certainly 
think it has the advantage of directness and simplicity, 
seeing that it involves the use of no extra cylinders, 
stuffing-boxes, or reservoirs, 

I write this without having seen any of the other forms 
referred to, in which Mr, Davey proposes to apply the 
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to the report of the inquest contained in the Times of 
September 28, wherein he will see distinctly that the 
solicitor for the men stated to the court, ‘‘ that in conse- 
quence of the refusal he was unable to call skilled wit- 
nesses to prove something which would be material to the 
inquiry.” 

r. Hopkinson must have a very strange mind if he 
considers that most humane. He does not appear to see 
that the ‘‘ serious verdict” to which he refers might not 
and probably would not have been returned if the wit- 
nesses for the men had been examined. 

The “ refusal” of the inspection wasto say the least an 
unwise step, and evidently the company has discovered 
this, for Iam informed, through the solicitors, that the 
**inspection” is now to be made both at Hexthorpe and of 
the train at Gorton. The objection raised to the inspec- 
tion was from the first not in any way a personal one, but 
simply a question of theory or principle, but it is un- 
fortunate that it should have been raised at a time when 
two men are charged with manslaughter. 

Yours truly, 
Ciement E. Stretton, 
Civil Engineer. 
Offices, Amalgamated Society, 306, City-road, London. 
October 10, 1887. 








INDENTED BRASS PLATES. 
To THE EpiTor OF ENGINEERING. 

Srr,—We shall be glad if any of your numerous readers 
could inform us where we could obtain sheets of brass 
with diagonal indentations, say, 3 in. and 4 in. deep, 

Thanking you in anticipation, 

We are, Sir, 
p. pro John Crowley and Co., 
A. J. RICHARDSON, 

Meadow Hall Iron Works, near Sheffield, Oct. 10, 1887. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, October 4, Messrs. William Denny and 
Brothers, Dumbarton, launched the Kapwithala, a steel 
screw steamer of 1150 tons gross register. Sheis intended 
for the fleet of the British India Steam Navigation Com- 
pany, and is being fitted by Messrs. Denny and. Co. with 
triple-expansion direct-acting engines. 


With the same tide, the Abercorn Shipbuilding Com- 
pany, Paisley, launched a powerful screw tug steamer, 
named the Drysdale, a vessel of about 80 tons burden 
and measuring 80 ft. by 17 ft. by 9ft.6in. She is being 
fitted at Paisley with a pair of surface-condensing engines 
of 45 horse-power nominal by Messrs. Hanna, Donald, 
Intended for the River Plate, she will be 
employed in carrying mails and passengers to and from 
the mail steamers, and she will also be available for tow- 
ing purposes when required, 








































































On Tuesday, the 4th inst., Messrs. Grey and Co., of 
Hartlepool, launched from their yard a steel steamship 
named the Flamboro’. She is 294 ft. in length by 374 ft. 
beam and 22 ft. 2in. in depth. Her deadweight capacity 
is very large. She is a well-decked vessel, is classed 
100 Al at Lloyd’s, and her engines are of the triple- 
expansion type of 1000 indicated horse-power by the 
Central Marine Engine Company. She has been built 
to the order of Mr. C. M. Webster. 





A vessel of rather — construction has just been 
completed by Messrs. Raylton, Dixon, and Co., at Middles- 
brough, and has, we understand, been purchased by the 
Italian Government. This steamer is intended for carry- 
ing large guns and heavy machinery. She has a clear 
hatchway of 75 ft. in length; a cellular bottom of extra 
strength, besides being stiffened throughout with web 
frames, and every compensation for this unusually large 
opening, which is, we believe, much the largest hatchway 
with which any steamer has beenconstructed. Her masts 
and gear are all of great strength, her derricks being of 
steel, and she has, in addition, a set of tripod shear legs, 
arranged to be erected on sockets over any part of the 
hatchway, and capable of lifting about 50 tons. The 
dimensions of the vessel are: 195 ft. extreme length, 28 ft. 
beam, and 12 ft. 6 in. depth of hold to top of tank. The 
engines have been constructed by Mr. George Clark, of 
Sunderland, and are on the triple-expansion principle. 


On the 5th inst. Messrs. Lobnitz and Co., Ren- 
frew, launched the Dérocheuse, a large marine dredger, 
which has been built to the order of the Suez Canal Com- 

ny. She is a vessel of 180 ft. by 40 ft. by 12 ft., and is 
intended to dredge in water ranging from 10 ft. to 40 ft. 
in depth, and is being fitted with twin screws and inde- 
pendent propelling engines. A special and novel feature 
in the construction of this vessel is the patent apparatus 
of Mr. H. C. Lobnitz, which has been specially designed 
for the breaking of the rock bottom at the Suez end of the 
canal. The machinery of the Dérocheuse is equal to about 
1000 horse-power indicated. 





The screw steamer Prospero, built for Messrs. R. Gil- 
christ and Co., of 21, Waterstreet, Liverpool, managers 
of the South Wales and Liverpool Steamship Company 
(Limited), by Messrs. W. H. Potter and Sons, and 
engined on the triple- expansion principle by Messrs. 
David Rollo and Sons, of Liverpool, left the landing- 
stage on Wednesday, the 5th inst., to run the measured 
mile, and also for a five or six hours’ full speed run in the 
bay to test the machinery. The trial was satisfactory, a 
mean speed of 11} knots per hour being obtained, the 
engines indicating 550 horse-power. The ship proved 
herself well fitted for the special trade between Liverpool, 
Llanelly, Cardiff, and Newport, for which, with the other 
steamers, she has been designed. 

The new steel steam yacht Santanna, lately built and 
engined by Messrs. Scott and Co., Greenock, to the order 
of M. Louis Prat, of Marseilles, had her trial trip on 
Wednesday, October 5. The boat is of 508 tons (yacht 
measurement), and is built under the survey of the Burean 
Veritas for their highest class. She measures 199.7 ft. 
by 24.1 ft. by 14.25 ft., and has been most luxuriously 
finished. Her engines, which are of the triple-expansion 
type, indicate 800 horse-power, the cylinders being 17 in., 
28 in., and 46 in. in diameter, respectively, with piston 
stroke of 2 ft. 6in. Steam of 150 1b. working pressure is 
provided by a steel boiler fitted with Fox’s patent corru- 
gated furnaces. In all respects she is one of the com- 
pletest and handsomest yachts ever built on the Clyde. 
The result of four runs on the measured mile at Skel- 
morlie was a mean speed of 14 knots per hour, while on a 
six hours’ run to test the consumption of coal, the result 
is stated to have been 1.4]b. per indicated horse-power 
per hour, which was deemed highly satisfactory. 





On the same day Messrs. Charles Connell and Co., 
Whiteinch, Glasgow, launched the Liddesdale, a steel 
screw steamer, measuring 300 ft. by 40 ft. by 24 ft. 6 in., 
and built under special survey considerably in excess of 
Lloyd’s requirements for their 100 A 1 class. She is fitted 
with water ballast right fore and aft on the cellular 
system. She is built to the order of Messrs. Robert 
Mackill and Co., Glasgow, for the Eastern carrying trade, 
and she is being supplied with a set of triple expansion 
engines ky Messrs. John and James Thomson, Glasgow, 
the steam pressure being 160 lb. per square inch. 





There was launched on Thursday, October 6, from the 
shipyard of W. S. Cumming, Blackhill Dock, Monkland 
Canal, a steel screw passenger vessel; dimensions 66 ft. 
by 12 ft. 3in. by 6 ft. 9in. This vessel is intended for 
carrying passengers and for towing purposes at Santander, 
Spain, and has two saloons fitted up for the accommoda- 
tion of first and second-class sengers. The engines, 
which are being fitted by Sens Ross snd Duncan, 
Govan, to whose order the vessel has been built, consist 
of a pair of compound surfacs-condensing engines having 
cylinders 7 in. and 13 in. in diameter by 9 in. stroke, 
with steel return tube boiler 6 ft. in diameter by 6 ft. 
long, and the vessel, which has been built with very fine 
lines, is expected to attain a high rate of speed. 

On Saturday, the 10th inst., the new screw steamer 
Vascongada, owned by Messrs. Ferguson and Reid, Glas- 
gow, and built and engined by Messre. Alexander Stephen 
and Sons, Linthouse, Govan, had her trial trip on the 
Clyde. She has been built for cargo-carrying purposes 
and is fitted with triple-expansion engines having Messrs. 
Stephen’s forced blast arrangement. The speed attained 
on the measured mile was close on 10 knots per hour, 
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PUBLIC WORKS LOANS TO HARBOURS. 

WE have before us a memorandum or report on 
the subject of loans to harbours, addressed to the 
Treasury by the Board of Trade, which appears to 
have been written more than two years ago, although 
it has only lately (August 1, 1887) been published. 
As our readers are aware, this is a subject on which 
we have had occasion to express opinions periodically 














during the last five or six years, and it is a matter 
of congratulation to us to find that the ideas of the 
Board of Trade, as represented by Sir Thomas 
Farrer, so nearly harmonise with our own. In this 
memorandum the Board goes very carefully into 
the whole subject of the Public Works Loans Acts 
so far as they relate to harbours. The working of 
the system since 1861 is criticised, and the great 
question of loans versus grants is amply but con- 
cisely reviewed. We must compliment Sir T. 
Farrer on the ability and logical acumen displayed 
and the judgment with which his arguments are 
illustrated. With a single exception we can agree 
with all his conclusions. 

The exception is not an unimportant one, and 
instead of considering it in the sequence it occupies 
in the memorandum, we shall deal with it at once 
and get it over. The point is one which has often 
been referred to in these columns, both in this con- 
nection and with reference to the case of the Scotch 
Fishery Board*—the employment by a public de- 
partment having the control of public funds, of 
engineers in private practice. In reviewing the 
recommendation of the Harbour Accommodation 
Committee, 1883-84, with reference to the super- 
vision of works carried out by the loans advanced, 
Sir Thomas Farrer points out that such a recom- 
mendation might have two meanings: (1) that the 
department is to superintend the whole details of 
construction, or (2) that it is to confine its super- 
vision to occasional inspections to ascertain that the 
plans on which the loan was granted are being prac- 
tically adhered to. On the latter assumption the 
periodical inspection of the Forth Bridge by General 
Hutchinson and Major Marindin is referred to as a 
precedent. Sir Thomas does not seem practically 
anxious to adopt either alternative, but offers less 
objection to the latter. He proceeds to consider the 
further duties proposed to be thrown upon the 
department, and then, commenting on the extra 
professional assistance which will be necessary, 
states : 

But the most important question is as to engineering 
advice and help. Ro doubt such advice and help will be 
needed both in advising on original schemes when loans 
are applied for, and in reporting on their progress. But, 
so far as can be judged at present, it will be better to have 
recourse to the open profession from time to time as 
assistance is needed, than to appoint permanent officers 
in the department. By so doing the minister’s hands are 
kept free. He is able to get the best advice the pro- 
fession affords when such advice is necessary, and to 
select different persons according to the wants and 
necessities of the special work that has to bedone. It is 
probable that the fees or remuneration which would have 
to be paid in this way would not exceed the salary or 
salaries which it would be suey to pay for efficient 
permanent officers, and it would be possible to charge 
these fees on the several undertakings, as is now done by 
the Public Works Loan Commissioners, 

Here we have to join issue with him. The 
employment of engineers in private practice cannot 
The memorandum 
states that the fees paid in this way would probably 
not exceed the salary required for a permanent 
official, but even if it were very much less the 


3] system is not desirable. The choice of a profes- 


sional man to advise the Board is limited. There 
are a few engineers at the head of the profession 
who make a speciality of harbour engineering, and 
the Board would probably select one of them, or it 
might occasionally vary its choice amongst two or 
three ; but under any circumstances it will soon be 
very well known who those advisers are likely to be. 
Their duties will under the new system suggested 
by Sir T. Farrer commence with reporting on the 
merits of a number of applications for loans, and 
selecting those most suitable for assistance. Now 
what will naturally happen will be that a large 
number of applicants will have the common sense 
to employ as their engineer one of the gentlemen 
who are in the habit of being called in by the Board 
of Trade. These gentlemen will have the pleasure 
of reporting on their own plans, or on each others, 
which is much the same thing ; and even admitting 
that they are as upright and honourable as is pos- 
sible in this erring world, the fact will remain that 
intending applicants will assume they have a better 
chance of success by employing one of the judges in 
preference to an outsider. That is to say, the 
administration of public funds will be instrumental 
in increasing the practice of certain favoured indi- 
viduals. 

So far as regards works in progress the periodical 
examination also, would, we suppose, have to be 


* See ENGINEERING, June 24, 1881; August 5, 1881; 
December 23, 1881; January 6, 1882 ; June 4, 1886, 





made by one of these selected engineers, and 
although the objections here are not quite so strong 
yet they areevident. The memorandum specially 
na the case of the Forth Bridge, but Sir T. 

‘arrer does not appear to have realised its full sig- 
nificance. Does he think the engineers of that work 
would have welcomed (we coal almost say tole- 
rated) inspection by a professional brother engaged 
in practice at Westminster ; and if such an inspec- 
tion had been insisted on, would not the engineers 
have been justified in considering that the responsi- 
bility was equally divided between them and the 
Board? No doubt there may be certain objections 
to the Board having a salaried engineer on the staff 
of its harbour department, but any such objections 
are infinitesimal in comparison with the advantage 
of having a perfectly disinterested judge, and we 
hope that in this respect the Board of Trade will yet 
modify its views. 

Taking for his text the report of the 1883-84 
Committee already referred to, Sir T. Farrer deals 
with its recommendations seriatim, and while prac- 
tically adopting those applying to loans, he shows 
tolerably conclusively, in our opinion, that the 
suggestions of the Committee with regard to grants 
to large national harbours are neither logically 
proved nor practically possible. The recommenda- 
tions of the Committee which meet the approval of 
the Board of Trade are : 


2. The Committee recommend that to the Harbour 
Department of the Board of Trade should be confided the 
duty of deciding on and reporting as to the policy and 
expediency of any particular work in the United King- 
dom, while the question of the value of the security which 
is offered by a harbour authority should alone be dealt 
with by the Loan Commissioners, and the insufficiency of 
which, if so proved to them, should be the only ground on 
which they should refuse a loan recommended by the 
Harbour Department of the Board of Trade. 

3. Your Committee fully concur in the principles laid 
down by Sir Thomas Farrer’ for the selection of harbours 
which may be aided by means of loans at a low rate of 
interest, viz. : 

(a): That refuge and shelter should be considered more 
important than mere facilities to trade, 

(0) That fishery harbours, especially when belonging 
toor promoted on behalf uf poor fishermen, should be very 
favourably considered. 

On this point your Committee would refer to the extra- 
ordinary recent development of the fisheries at Aberdeen, 
Peterhead, and Fraserburg, in Scotland, and at Great 
Grimsby and Lowestoft, in England, following on, and 
the consequence of harbour improvement, as strong 
evidence in support of the proposition that good harbour 
accommodation, provided at suitable sites for the prose- 
cution of our fisheries, will in the end surely pay its own 
way, and that therefore in such cases the probabilities of 
prospective revenue deserve to be fully allowed for in 
judging the value of the security offered by such places 
for loans. 

(c) That public trusts should be more favourably con- 
sidered than profit making. 

(4) When a public body is a very wealthy body, and 
able to borrow on its own credit on moderate terms, the 
terms granted by Government should be as nearly the 
same as those on which it could borrow from the public 
unless in respect of works which it may not be the interests 
of the ratepayers to make. 

4, The Loan Commissioners appear heretofore to have 
laid down a principle that they will never advance money 
to private parties for the purpose of harbour improve- 
ments. Your Committee doubt the wisdom of this limita- 
tion. Believing that works may as well and as usefully 
be done by joint stock companies and private individuals 
as by public trusts, they recommend that the claims of 
private parties should receive the same attention and 
consideration as those of public trusts, provided that 
security be taken that such aid from the State shall 
operate in the way of benefitting the public in their use 
of the harbour. 

5. Your Committee recommend that harbours selected 
on the grounds of public policy for these loans at a low 
rate of interest should be given the full benefit of the 
credit of the State, and have the money required ad- 
vanced to them at the lowest possible rate of interest, 
certainly not exceeding 34 per cent., the repayment being 
provided for by means of a sinking fund extending over 
fifty years. 

6. Your Committee consider it very desirable that wide 
powers enabling local authorities to guarantee loans 
should be given for the purposes of the Harbours and 
Passing Tolls Act, so that parishes, parts of counties, or 
counties may be able where willing to pledge their rates 
as security for loans under the Harbours Act. 

7. With regard to the question whether under any cir- 
cumstances loans should be granted for the extinction of 
existing debts on harbours at a low rate of interest, it is 
evident that such a practice could only be sanctioned 
with very careful restrictions. 

Cases often occur of harbours weighted with debts at a 
comparatively high rate of interest, willing to carry out 
improvements of the most useful and important character, 
yet unable to offer the necessary security to the Loan 
Commissioners, because the annual charge on their 
revenues, on account of the high rate of interest, swallows 
up too large a portion of their surplus funds. 





Such cases, when it can be shown that ample security 
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could be given for the old debt consolidated with the new 
loan at the rate of interest charged by the Loan Commis- 
sioners, are certainly worthy of consideration, and your 
Committee would recommend that powers should be given 
for such consolidation of debt where it may seem specially 
desirable, 

To carry out these suggestions the Board pro- 
poses a plan briefly described as follows : 

(a) Let a fixed sum be appropriated each year for har- 
bour loans, which is not to be exceeded. This is in 
accordance with Mr. Milner Gibson’s speech in introduc- 
ing the Bill of 1861, and also with the principles of recent 
legislation concerning the moneys advanced by the Public 

orks Loan Commissioners. 

(b) Let all applicants for loans be bound to send in their 
financial applications by a certain date in each year, and 
let none be dealt with in the subsequent year which are 
not sent in by that date. 

(c) Let the Board of Trade lay a report before Parlia- 
ment as soon after the beginning of each session as pos-- 
sible, stating what applications have to be dealt with in 
the ensuing year, how it is proposed to deal with them, 
and on what grounds, 

One of the most difficult parts of the subject is 
that of risk. Under the existing system the Public 
Works Loan Commissioners insist upon a class of 
security which often practically precludes the more 
deserving applicants, and, moreover, the Commis- 
sioners appear to consider themselves greatly 
aggrieved if they incur an occasional bad debt. 
That this is certainly not what was intended by the 
Legislature in 1861 has been proved in these 
columns, and that the narrow view taken by the 
Loan Commissioners often defeats its own object 
can easily be understood. But the whole matter is 
so well digested and argued by the Board in the 
memorandum that its words deserve quoting in full, 
or nearly so. 


It should, however, be noticed that even supposing the 
functions of the Board of Trade and the Public Works 
Loan Commissioners to be adjusted as proposed, one con- 
siderable difficulty will still remain. The function of 


judging of the security is to remain, and must remain, 
with the Commissioners, and one material element in 
judging of that security is the risk. That risk is two- 
fold; first, the physical difficulties of marine engineer- 
ing, which make the cost of construction and the success 
of the works so much more hazardous and uncertain than 
in the case of buildings on shore; and, yr ane 


the 
uncertainty of future income, which must often depend 
not only on the physical capability of the site, i the 
excellence of the engineering designs, but also on the 
position of the harbour, on its means of communication 
with the inland districts, and upon other circumstances 
affecting the prospects of trade and business as yet un- 
developed. I1f the Public Works Commissioners are 
bound, with respect to security, to act in the case of 
harbour works on principles as strict as those on which 
they act in cases of loans for school buildings or drainage 
many loans must be refused which on grounds of genera 
policy it is desirable to grant. 

The difficulty may, perhaps, be met, toa certain extent, 
by the proposal mentioned above, to the effect that a fixed 
sum be appropriated each year for these loans, and that 
the Board of Trade shall select those which appear to be 
most deserving from the whole number of applicants. If 
the list selected by the Board is sufficiently large, it will, 
no doubt, embrace both nar undertakings which can give 
undoubted security, as well as those smaller undertakings 
which, though they cannot give equally undoubted security, 
require assistance etill more, It will then be for the Public 
Works Loan Commissicners to eelect from the list sub- 
mitted by the Board ef Trade, and, paying due regard to 
the 1ecommendations of the Board, to make advances, 
preferring the cases having most need of assistance, unless 
the security is loannatnaet defective, but advancing in 
each year the whole sum appropriated. 

The recommendation numbered 4 above, paragraph7 of 
the report, can be carried into effet without legislation 
if the previous recommendations are adopted. 

The recommendation numbered 5, paragraph 8 of the 
report, is that the rate of interest shall not be more than 
sufficient to recoup the Exchequer, nor inany case more 
than 34 per cent. ; and that the repayment of principal 
with the low rate of interest shall be fifty years. This 
would, in effect, repeal the Treasury Minute of 1879, and 
revert to the practice press ot in 1861. In making 
this recommendation the Committee rely on the evidence 
cf the Public Works Loan Commissioners (Spearman, 
578), and paper in App., page 342, from which it appears 
that the interest actually 1eceivec under the Harbours 
and Passing Tolls Act, up to March 31, 1883, was 
897,381/., whereas interest at 3 per cent., at which 
rate the State can borrow, would have been 822,428/., 
thus showing a profit to the State on interest alone 
of about 75,000. To this the Treasury would reply 
(Welby, 685), first that the dominant rate of interest 
at which the Treasury could borrow during the period in 
question has been 3}, and not 3 per cent. ; that, taking 
this into account, and taking also into account remission 
and arrears of interest, there has been a loss of about 
30,000/. instead of a gain; and secondly, that the rate of 
interest should be such as to recoup the Treasury, not 
only for their borrowing of money for the purposes of the 
loans which are duly repaid, but for the failures to repay ; 
in other words, that there should be a margin in the in- 
terest received on sound loans to cover the bad debts 
which will inevitably occur on some of them. If this is 





not done, it is said, the Exchequer will be a loser by the 
whole transactions of the Public Works Loan Commis- 
sioners, and what was intended as a system of loans will, 
in the cases of failure to repay, become a system of 
grants (Welby, 693). It is said, Tithe. that the capital 
now remitted or in danger upon the advances under the 
Act of 1861 amounts to about one-tenth of the whole sum 
advanced under that Act, viz., to about 260,000/. ; and 
that the interest on the sound loans should be sufficient to 
cover this loss (Welby, 750). 

It is upon this point that the question turns. From the 
Treasury point of view the argument is strong. It would 
be a serious financial evil if the system of loans, on the 
whole, were to prove a loss to the public Exchequer. And 
it is no doubt most undesirable that what is advanced 
under the name of loan a should be turned into a grant. 

But the arguments on the other side are also strong. 
From the point of view of the borrower, there is little 
justice in making A ‘pay large interest in order to cover 
the defaults of B; nor, if he is made to do so, does it pre- 
vent the loan made to the defaulter B from being turned 
into a grant. And as regards the apprehended financial 
evil of a losson the aggregate transactions to the Exche- 
quer, it will be long before the loss on defaulting borrowers 
will amount to anything like the sums which the Treasury 
will have to provide if the policy of 1861 is reversed, and 
if grants take the place of loans. If public money is given 
away without any such check as is afforded by an obliga- 
tion to repay, more will ke spent in a very few years than 
would be Jost in a century by prudent lending, and it will 
be, in all probability, much less well spent. 


If we were ary | as economical purists, it might be 
well enough to lay down the principle that ‘‘ If an under- 
taking is sound, it can get money in the public market, 
and that if it is not sound it ought not to get the money 
at all.” But we are not actingon any such principle. It 
would be fatal to the existence of the Public Works Loan 
Commissioners to do so. In the case of harbours we have 
an urgent and ever-recurring demand for harbour accom- 
modation, a demand which must be satisfied, and which, 
if not satisfied by a reasonable system of loans, will compel 
gifts. Under such circumstances it will be wise, even in 
the interests of economy, to alter the Treasury Minute of 
1879 and to reduce the rate of interest to such an amount 
as will do no more than recoup the Exchequer on each 
advance for what it costs them to make that advance. 


Turning now to the suggestions of the 1884 Com- 
mittee with reference to grants of money to large 
national harbours, we again have to cordially agree 
with the Board of Trade. Briefly it does not be- 
lieve in the necessity or the efficacy of works of this 
class. In the first place the memorandum points 
out that experience does not show there is any 
diminution of the number of wrecks on the coast 
in the neighbourhood of large harbours—like the 
Tyne for instance ; in the second place, if the prin- 
ciple were once adopted a number of harbours 
would have to be constructed to meet the require- 
ments of different parts of the coast, and the ex- 
pense would be prohibitory ; and in the third place 
the decrease in the number of sailing vessels is year 
by year reducing the advantages offered by works 
of this character. To quote the words of the memo- 
randum : 

This points to the conclusion, obvious enough, without 
appealing to statistics, that the great increase of steam 
navigation, and the substitution of steamers for sailing 
vessels, has made harbours of refuge less necessary than 
before, since a well-equipped steamer is able to keep off 
shore in whatever direction the storm may be blowing. 

Sir Thomas Farrer’s criticisms on the incon- 
sistencies in the report of the 1884 Committee need 
not be referred to further than to say that what he 
says is quite justified and sound in conclusion. We 
may, however, suggest that the discrepancies in the 
report of 1884 were probably due to the necessity—— 
so frequently felt by a large mixed tribunal like a 
Parliamentary Committee—of giving some effect to 
the demands of the minority in order to avoid sepa- 
rate reports. 

Coming next to the question of fishery harbours, 
with reference to which Mr. Marjoribanks’ Com- 
mittee recommended : 

15. That grants of public money may, to a limited 
extent, be made in aid of works which provide purely 
refuge, chiefly for fishermen, on certain portions of our 
coast, to which a large number of boats belong, and off 
which great fisheries are prosecuted, while the existing 
harbours are only accessible to the boats during a certain 
limited portion of each tide. 


Six or eight works, carried out at an average cost of 

from 80,0007. to 100,000/., would probably meet all the re- 
quirements of the case. 
The Board of Trade adopts the view that there is 
no more reason to adopt a system of grants in their 
case than in that of ordinary trading harbours. The 
memorandum very properly states : 

Under all these circumstances it is clear that the proposals 
of the Select Committee concerning fishing harbours re- 
quire much more careful consideration than has been given 
to them before the Government would be justified in 
acting upon them, 





The observation that free Government grants are likely 
to discourage private enterprise is rary Deceneh and im- 
portant, wasiker as regards large bours of refuge 
or smaller fishing harbours. 


The arguments used throughout the return are 
illustrated by copious extracts from Hansard and 
various Parliamentary papers, and in the appendices 
are given valuable tables as to the applications, 
advances, and refusals, made under the Act of 
1861, annuity tables for the repayment of principal 
and interest, wreck statistics, and a very forcible 
letter from Sir T. Farrer. 

The conclusions are summarised at the end of 
the memorandum under ten heads—we can only 
say we hope they may be acted upon at the earliest 
possible date : 


First, that it is not expedient, in the interest of those 
who use and benefit by harbours no less than in that of 
the public Exchequer, to construct commercial and fish- 
ing harbour works at the public expense, or to aid them 
by free grants of public reas 

Secondly, that it is desirable to carry out and extend 
the policy of loans, which was adopted by the Act of 
1861, and to remove such obstacles as exist to carrying out 
that policy in a liberal and effective manner. Jor this 
purpose the following plan is suggested : ; 

1. A fixed sum, say 350,000/., to be appropriated each 
year to harbour loans. ; ’ 

2. Applicants for loans to send their applications to the 
Board of Trade by a certain date in each year. 

3. The Board of Trade to take them into consideration, 
and to report upon them, stating which of them are 
entitled to assistance, and, if the aggregate sum applied 
for exceeds 350,000/., which of them should have pensiy. 

4. This report to be binding on the Public Works Loan 
Commissioners as to the questions of policy and expe- 
diency, leaving the question of security alone to the Com- 
missioners. 

5. The report of the Board of Trade to state fully what 
are the grounds of their recommendations, and the report 
to be laid before Parliament as soon as it meets. 

6. That the Board of Trade should, as far as possible, 
be guided by the following principles, viz. : 

(a) That refuge and shelter should be considered more 
important than mere facilities to trade. 

(6) That fishery harbours, especially when belonging 
to or promoted on behalf of poor fishermen, should be 
very favourably considered. 

(c) That public trusts non-profit making companies 
should be more favourably considered than profit making 
companies. 

(d) When a public body is a very wealthy body, and 
able to borrow on its own credit on moderate terms, the 
terms granted by Government should be as nearly the 
same as those on which it could borrow from the public 
unless in respect of works which it may not be the in- 
terest of the ratepayers to make. 

7. That the rate of interest be 3} per cent., as provided 
in the Act of 1861, and the period of repayment fifty 
years, unless the Board of Trade, in accordance with the 
recommendation 6, as above, advise others and less 
favourable terms, 

8. That when it is shown to the satisfaction of the 
Board of Trade that the repayment of existing debts 
would lead to new improvements of a very useful and 
important character, the extinction of such debts should 
be one of the purposes to which the public loan is ap- 
plicable. 

9. That counties, towns, and districts possessing rating 
powers should be enabled to charge their rates with the 
repayment of the loans and interest either directly or by 
way of additional security. 

10. That the Board of Trade shall have power to ap- 
point properly qualified persons to inspect and report on 
the works during their progress, and that if their report 
states that the work is not proceeding according to the 
original design, or is being executed in an unsatisfactor: 
manner, further advances may be withheld or suspended. 








STEAM FOR EXTINGUISHING FIRES 

THE timbering in the Calumet and Hecla Mine 
in the western portion of the Lake Superior district 
in the United States, recently caught fire, and 
burnt so fiercely that it defied all attempts at 
extinguishment, driving the miners to the surface. 
Progress in extinguishing the fire was made later 
by using a 4-in. steam pipe extending into the 
mine, as a means of discharging immense quantities 
of steam, at the same time closing up all open- 
ings to the surface. In addition to this, a large 
amount of carbonic acid gas is forced into the 
mines ; 25,000 lb. of sulphuric acid, and an equal 
amount of bicarbonate of soda are daily used 
for the purpose. At the time of writing, the fire 
has not yet been extinguished, although it is 
believed to have been very much diminished, and 
probably has not spread any further ; but the after 
questions following the extinguishing of the fire 
will require the most enlightened engineering 
ability. First, the irrespirable gases must be 
systematically displaced by air before the mine 
will be habitable ; and then after the people can 
obtain access to the mine, the measures which must 
be taken in regard to replacing the weakened or 
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falling timber by others, in order to avoid acci- 
dents from falling mine roofs, will require the 
utmost consideration. This mine, as is well known, 
is the largest in the world, having a very strong 
position, especially in the United States, in regard 
to the output of copper on the market, as well 
as prices, which the system of protective tariff 
virtually abets. Many years ago the use of steam 
was frequently assumed to be of great importance in 
the extinguishing of fires, and many American 
textile mills were provided with steam pipes reach- 
ing from the boilers to the various rooms ; but the 
results obtained from such apparatus did not justify 
the expectations which were anticipated from their 
service at time of fire, for reasons entirely outside 
of the value of steam in extinguishing the fire, 
by displacing the air which supports combustion ; 
because many of the American mills were run by 
water power, using steam for heating the mill during 
winter, and also in slight quantity for sizing, 
drying, and dyeing during the whole year. But 
there would not be sufficient steam capacity, even 
if the pipes were of ample dimensions to deliver the 
required amount of steam in the short time neces- 
sary for efficient service ; and when such apparatus 
was put in trial, under the best of circumstances it 
was found that the influx of steam pressure would 
break out the windows, if the room was not so 
open as to allow its ready passage through elevator 
wells, stairways, belt holes, and other parts of 
the building, so that as a practical result, the steam 
would operate rather as a steam blast than as a 
fire extinguisher. In the American oil refineries, 
steam jets are used for fire apparatus, and gene- 
rally with satisfactory results, because the plant 
is wisely laid out for such purposes, using boilers 
constantly kept for such service, with high steam 
pressure and pipes of size ample to discharge an 
immense volume of steam into any one room, but 
even to keep the room full of steam, notwithstand- 
ing the various openings which may exist at the 
time through accident or other cause. The prin- 
ciple of the automatic sprinklers which are in 
universal use in American mills has been used in 
connection with steam jets in places where the use 
of water would be attended with excessive damage, 
as in tobacco warehouses and manufactories, where 
the automatic sprinkler, instead of being secured 
to tees in the pipe hung pendant in the usual manner, 
are placed in the end of pipes nearly 1 ft. long, 
leading down from the main pipe. These short 
pipes are filled with water by pumping water 
through the whole system and then drawing it off, 
leaving it in the other smaller pipes ; then steam is 
forced into the system, keeping the main pipes full 
of steam, but protecting the automatic sprinklers 
from fusion from the steam heat by means of the 
interposing column of water in these short pipes. 
This moditication of the well-known sprinkler appa- 
ratus has been put to successful use in an experi- 
mental manner, although it has not yet been 
subjected to the test of fire starting from accidental 
causes. On the other hand, steam is known to 
have been a cause of producing fires, not in refer- 
ence to the formerly mooted question as to whether 
steam pipes could produce fires by contact with the 
combustible substances, but the actual operation of 
the cause of fire by the use of the steam as a 
dynamic force rather than from its temperature. 
An instance of this kind happened in a large cordage 
establishment, where the hemp was sprinkled with 
an emulsion of whale oil in the usual manner before 
treatment by the preparatory process. A large steam 
pipe, some 6 in. in diameter, broke, the end falling 
into an iron tank of whale oil, which had been 
presumed to be guarded against any accident which 
could possibly be foreseen, and the great volume of 
steam vaporised the oil, sending it through the 
building and outward into a passage way, where it 
was ignited by contact with the fires under the 
boilers in the boiler-house, and at once spread 
throughout the mill. A very curious mishap 
occurred at this fire, because those fighting the fire 
noticed that there was no evidence of operation on 
the part of the automatic sprinklers, and one of the 
workmen suddenly rushed to the valve house in the 
vicinity of the building, and let the water on 
the sprinklers. The subject was investigated, 
and revealed the fact that at the time of the fire 
men were engaged in increasing the automatic 
sprinkler plant so as to cover an extension of the 
mill which was just finished, and the pipes were in 
position, but not attached to the old pipes, and for 
the purpose of so doing the water had been shut off 
and the caps at the end of the old pipes removed 





for the purpose of attaching the couplings connect- 
ing the new pipes with the old system. 








ELIESON’S ELECTRIC LOCOMOTIVE. 


TuE chief feature of novelty in Elieson’s electric 
locomotives, which have been running for many 
weeks past on the North Metropolitan Tramways 
Company’s line from Stratford, lies in the arrange- 
ment of the gearing by which the power developed 
by the electric motor is communicated to the wheels 
of the car. In other respects the locomotive re- 
sembles other machines designed for a similar pur- 
pose, that is to say, it carries a number of electric 
accumulators, the current from which, in greater 
or lesser quantity, is directed through a motor by 
means of switches; this motor is coupled by re- 
ducing gear to one of the axles, and by this 
means the energy stored in the cells is made avail- 
able for the propulsion of the vehicle, and of a 
car attached to it. The Elieson gear, connecting 
the motor and the axle, is entirely new for the 
purpose. The electric machine, which bears a 
general resemblance to the flat Siemens or the 
Crompton dynamo, is mounted on the top of a 
vertical shaft, which shaft is exactly over one of the 
car axles, to which it is coupled by bevel wheels. 
It is evident that if the vertical shaft be rotated 
(carrying with it the motor) the car will move 
forwards or backwards. To effect this rotation the 
armature spindle is furnished at one extremity 
with a bevel pinion gearing into a stationary cir- 
cular bevel rack, 4ft. 6in. in diameter, attached 
horizontally to the car body. As soon as the ar- 
mature commences to rotate its pinion travels 
round the rack, causing the machine to revolve 
on and with the vertical shaft, which, if prolonged, 
would pass through the centre of the horizontal 
armature. This arrangement is somewhat difficult 
to follow from a verbal description, and it is not 
easy to find any analogy to aid the comprehension 
of the attitude of the electric motor, unless we com- 
pare it to a cockchafer buzzing round on the point 
of a pin. 

The difficulty of reversing the brushes on the com- 
mutator, in order to make the armature rotate in 
either direction, has been avoided by the device of 
placing two bevel wheels on the axle, one on either 
side of the driving pinion. Both these wheels run 
loose, but each is provided with a clutch by which 
it can be connected to its shaft. Consequently by 
disengaging one wheel and engaging the other, the 
car is made to travel either way, although the arma- 
ture of the machine runs in one constant direction. 
These wheels are of phosphor-bronze, while the 
circular rack has mortise teeth made of hornbeam. 
The motor is mounted in a massive stirrup guided 
above and below, and free to move slightly on the 
vertical shaft, so that the play of the car springs 
does not affect the depth to which the teeth engage. 

The car is provided with switches, ammeter, and 
voltmeter at each end, so that the driver has full 
command of the machinery whichever way the 
vehicle is running. The switch enables one-fourth, 
two-fourths, three-fourths, or the whole of the bat- 
tery to be connected to the motor, while the brake 
acts on the wheels in the usual manner. Thus the 
locomotive is under as complete control as a horse 
car. There are eighty cells, carried in two tiers at 
each side of the car. These are also the invention 
of Mr. Elieson, and are a compromise between the 
Sellon and the Planté type of batteries. Each 
plate is a grid, but instead of the recesses being 
filled with oxide of lead, there is inserted in each a 
spiral formed of alternate wrappings of sheet lead 
and asbestos paper. These spirals are ‘‘ formed ” 
by the current, and are said to withstand the jolt- 
ing of the vehicle and the general wear and tear 
remarkably well. The total weight of the car is 
6 tons, and the speed never exceeds 8 miles per 
hour, 6 miles being the average rate. 

Six of these locomotives have been’ in constant 
daily use since the commencement of August, draw- 
ing cars backwards and forwards between Stratford 
Church and Manor Park, and during the time there 
has, we are informed, been no stoppage of the ser- 
vice. The average weekly run of each has been 
about 500 miles, and the number of passengers for 
the same period has averaged over 5000. The time 
has not been long enough for a very accurate 
demonstration of the cost of haulage, since the 
items of depreciation and repair can only be deter- 
mined by extended trial, but the Elieson Electric 
Company claim that after every allowance has been 
made the cost of drawing a tramcar (including the 





drivers’ wages) cannot possibly be more than 4d., as 
against 5d. with horseflesh. 

In order to show the applicability of the Elieson 
gear to other purposes than drawing tramcars, 
an electric yacht, named the Countess, in com- 
pliment to the wife of the chairman of the company, 
the Earl of Galloway, has been built and fitted with 
an electric motor by Messrs. R. E. Crompton and 
Co. This motor is capable of developing 60 horse- 
power, but at present the cells by which it is driven 
will only furnish some 20 horse-power. This amount 
of power propels the vessel, which is 90 ft. long and 
of a beautiful model, at the rate of seven miles an 
hour. The armature makes 1000 revolutions per 
minute, while the vertical shaft runs at 100 revolu- 
tions per minute. This latter is geared by bevel 
wheels to the propeller shaft, the speed of which is 
200 revolutions per minute. Whatever may be 
claimed as the advantage of the Elieson gear as 
applied to tramways, it is difficult to see in it any 
special applicability to vessels of this size, in which 
there is ample room for the motor, and in which 
the difference of speed between the armature and 
the propeller need not exceed three or four to one. 
In the Countess the gearing first reduces and then 
increases the speed, while the rotation of the 
dynamo sets up an awkward sideway oscillation of 
the vessel. 
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Dynamics for Beginners. By the Rev. J. B. Lock, M.A. 
London: Macmillan and Co. 1887. 

Tuts is, beyond all doubt, the most satisfactory 
treatise on elementary dynamics that has yet ap- 
peared. Mr. Lock has already made his mark as 
an able writer on arithmetic and trigonometry, and 
it is a matter of congratulation to find that he has 
maintained the same high standard in this new 
and much more difficult subject. 

The chief features in the present work are the 
scientific exactness and lucidity of the definitions 
and explanations—framed, in all cases, with a view 
to their physical bearing, as well as to their more 
immediate mathematical application—and the easy 
and logical sequence of the successive steps. A 
very useful innovation (why have we waited for it 
till now ?) is made by the introduction of specific 
terms for the units of velocity, acceleration, and 
impulse. Of these the two former, ‘‘velo” and 
**celo,” are excellent words, easily to be assimi- 
lated by any European language. Indeed, they 
are too good to be monopolised by our British 
measures, and we should have preferred to see 
them defined in terms of the general units of length 
and time, so that we might have spoken of a 
‘¢ British velo,” a ‘* C. G. 8. celo,” and soon. The 
unit of impulse, or that which produces a velocity 
of one velo (or rather a momentum of 1 lb. velo) 
in a mass of 1 Ib., is called by Mr. Lock a ‘‘ pulse.” 

The book is divided into three sections, of which 
the first is confined to rectilinear dynamics, thus 
eliminating all geometrical difficulties. This section 
includes inter alia the subjects of weight, stress, 
direct impact, and systems of units. 

Section II. introduces the notion of direction, 
involving the trigonometry of one angle, and by a 
simple application of the vector idea (without, how- 
ever, repeating Clifford’s mistake of introducing 
quarternion notation into a text-book for beginners) 
the parallelogram of distances leads by easy steps 
to the parallelograms of velocities, of accelerations, 
and of forces. These two notorious propositions 
need now no longer be the bugbears of elementary 
students. 

Section IIT. contains various illustrations and 
applications of the dynamical principles explained 
in the two preceding sections. Among these are 
the motion of projectiles, oblique impact, and 
uniform circular motion. There is an excellent 
little chapter on Newton’s Laws, including a simple 
proof of the famous first proposition of the ‘‘ Prin- 
cipia,” and the section concludes with a sketch of 
the theory of the hodograph. 

Section IV. is on Work, Energy, and Power, and 
is mostly satisfactory. The final chapter, on the 
indestructibility of energy, seems however to have 
been hastily written. Article 190, on the dissipa- 





tion of energy by diffusion of heat, might have been 
made clearer, and in Article 192 we have the 
astounding statement that the particles of a gas are 
perfectly elastic, possibly by reason of their perfect 
incompressibility. 

Each of the short chapters into which the sec- 
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tions are divided is followed by a group of well- 
selected numerical examples, and there are also 
many of these worked out in the text as types. At 
the end of the book is a series of specimen Cam- 
bridge examination papers, from the Previous and 
First M.B. to St. John’s scholarships and the 
Tripos. 

Geography. By Kenrick B. Murray. 

London ; Thos. C. Jack. 

We are told by the author of this book that com- 
mercial geography deals with economic aspects of 
populations, situations, boundaries, climates, &c., 
of countries, in contradistinction to their purely 
physical distribution ; that it differs from physical 
geography in its greater variation, alteration, &c. 
The volume discourses of conditions of the “ uni- 
verse” when the United Kingdom had undisputed 
possession of its purchasing markets, it places the 
Argentine Republic, Brazil and Peru in a list of 
European countries, and states that this is the first 
time these places have been selected for a concise 
treatment on the lines of this new economic science ; 
so we see at once that the variations between this 
and other kinds of geography are very great. It 
is hard to see, however, what new information 
beyond the foregoing is given, and the scientific 
side, though so frequently mentioned, is not very 
apparent. Similar particulars to those forming the 
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bulk of this work may be found in any ordinary 
encyclopedia or gazetteer, but either of these would 
embrace more places and people. 

The information, which the volume under notice 
contains, if extended to a greater number of coun- 
tries, would be very admirable for a school book, 
the matter being put in a readable form, but it is 
doubtful whether the merchant or trader will find 
any practical use for it; those anxious to extend 
their trade would seek through personal investiga- 
tion much more detailed and special information 
than that herein contained before attempting any 
dealings. 

The writer, no doubt, has from his position many 
opportunities for arriving at correct figure details 
which he gives ; it is to be hoped this is so, so as to 
make the book one of reference, for in that case 
being small and handy it may be useful, provided 
the information required relates to one of the places 
dealt with. 

A chart of the world on Mercator’s projection 
is appended. In Australia, the colony of South 
Australia is shown divided by a line which in 
reality is only a flight of fancy on the part of the 
geographer, unless it be another instance of the 
difference of commercial and physical geography, 
the latter recognising but five divisions of the con- 
tinent. In each colony one town only is marked, 


| with the exception of Queensland with two, Brisbane 





and Cardwell. Cardwell is now only known to 
antiquarians, having been long ago reduced much to 
the limits of a store, two public-houses, and lock-up. 
The accompanying letterpress describes this favoured 
colony as ‘‘eminently a land of copper,” whereas 
this industry is quite as dead and unimportant as 
Cardwell. It is to be hoped the remaining infor- 
mation is more reliable. 

On the whole it is hard to find in the contained 
matter, the inspiration which caused the author to 
undertake such a piece of book-making. The print, 
binding, and get-up of the book are good; but these 
are matters which concern the publisher more than 
the author. 
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THE YELLOWSTONE PARK. 
(From our New York CorRESPONDENT.) 
(Continued from page 374.) 

At early dawn three of us started, leaving my 
companion to hunt with Uncle John till our 
return in two days. We soon reached Barronett’s 
Bridge, and the keeper being absent we opened 
the bridge ourselves and proceeded ; the Yellow- 
stone River is extremely deep and swift at this 
point, and the rise on the other side up to Speci- 
men Mountain is very steep. At about 11 a.m. we 
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reached the East Fork of the Yellowstone River, 
which is quite broad and rapid ; there is no bridge 
here, and the river must be crossed in a skiff. The 
horses were stripped of everything, including bridle 
and halter, and driven to the edge of the river by 
long poles, with which the entire party splashed in 
the water until the horses were off their feet. It 
needed nothing more, for the stream was running 
at least ten miles an hour, and the horses struck 
out for the other shore with all possible effort, and 
landed about a quarter of a mile below their point 
of entry. We crossed in a flat-bottomed skiff with 
saddles, &c. Our ferryman simply kept the boat 
broadside to the surging waters, and we were rapidly 
swept down the stream, landing near to the horses. 
At the top of the bluff an old Missourian met us. 
He was about 6 ft. 3 in. and bent somewhat with 
age. He looked like the traditional guerilla of our 
war, and strange to say such he proved to be, 
having been a member of Quantrell’s band, which 
was one of the worst in the war. We were told he 
had been obliged to get out to the territories as 
soon as the war ended. However, one is not 
particular under the circumstances, and as the 
writer was to spend the day and night in ‘* Uncle 
Billy’s” cabin, he made up his mind to culti- 
vate Uncle Billy. We had with us the “ universal 











persuader” warranted to suit every man in Montana, 
and Uncle Billy was not the man to throw good 
liquor over his shoulder, and moreover, he was a 
kindly intentioned man and glad to see us. The 
writer was left there for the day and night while 
the other two, the guide and his friend, carried out 
their original intention of riding to Clarke’s Forks, 
some thirty miles distant, then, if our guide so 
arranged matters, he was to return to Uncle Billy’s 
and we were to go to Uncle John’s and pick up my 
companion and make the trip. If the guide could 
not return your correspondent was to come back to 
Uncle John’s alone, and he and his companion were 
to go on with him. All the various points of demarca- 
tion were carefully impressed on the tourist that he 
should not fail to find his way back to Uncle John’s, 
and yet it was with a deep sense of loneliness he 
saw the guide ride off, for though but a two days’ 
acquaintance yet he seemed a link binding us to 
civilisation. Being very tired, and ready to rest, 
a bed seemed the best place even at 11 a.m., but 
the musquito thought it was also his opportunity, 
and sleep was impossible. The only thing to do 
was to get into a draught and build asmudge fire, 
and sit in the smoke. 

In the afternoon Uncle Billy, feeling that as host 
he must entertain his guest, proposed to go trout 
fishing, and also to visit Soda Butte. The writer 








On our return to Uncle Billy’s cabin the writer 
complained bitterly of the musquitoes, and recourse 
was again had to the smudge, but Uncle Billy 
solemnly stated that by 5 p.m. they would de- 
part, and he proved a true prophet, for no sooner 
had the sun sunk behind the bluff opposite than 
these disturbers of peace vanished. 

At midnight a trampling of horses’ feet pro- 
claimed the return of the guide, who had ridden 
sixty miles since 11 a.m. The next morning we 
took leave of Uncle Billy, who seemed like an old 
friend, and at the ford the ferryman refused to take 
my money either for himself or for the ferriage, 
saying that it was Uncle Billy’s orders, and if he 
found that his instructions to this effect had been 
violated he would shoot him. On reaching Barro- 
nett’s Bridge, we again let ourselves across, and 
had gone a short distance when we heard a hail and 
saw a man running towards us with a rifle in his 
hand. The guide said we had better stop, and we 
found he only wanted to collect the toll for crossing 
the bridge, and he charged for both ways, because 
he argued we must have crossed once to get on the 
side we were, as he knew we came from the springs. 
It is no use to argue with a man who carries a rifle 
unless you shoot first, so we paid and went on. 
The next day we all went hunting and obtained 
two elk. The meat of this animal is certainly the 
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lamented the absence of a fine trout-rod, but 
Uncle Billy said they ‘‘ had no use for it,” as they 
drove the trout on to the grass. Not wishing to 
display any ignorance, this was taken as the usual 
method of angling, but it was food for thought all 
the way out, and even more food for thought on 
the return. 

Soda Butte is a mound some 30 ft. high, caused 
probably by the overflowing of a hot spring and 
constant deposit of soda, At the time it was 
inactive, but proved to be full of interest, in 
which respect it resembled certain beds we had 
slept in. Near by was a wide running stream in 
which was a beaver colony and dam. Going up 
this stream a. mile—and it was cold and beautifully 
clear—we came to a lake into which it emptied. 
A small dam was hastily thrown up across the 
outlet and the water speedily spread over quite 
a large tract of ground, perhaps two or three 
acres. The two men then went up the stream 
with long poles and beat down towards this dam, 
and when they had splashed along the bed of the 
stream and stood in it about knee-deep still splash- 
ing with their poles, the dam was cut and the 
water rapidly fell into the lake, while on the 
grass lay something over sixty beautiful trout 
gasping and ready to be cooked. 





most delicious ever eaten. It has the flavour of 
venison only is much more delicate and tender. On 
the following day we crossed Mount Washburn on 
a game trail at an elevation of 10,000 ft. above the 
sea level. In the pass at the summit was a snow- 
drift some 20 ft. deep, at the edge of which Old 
Crow baulked and would not venture till he had 
thoroughly satisfied himself the crust would bear. 
Although it was the fourth day of July, yet we 
enjoyed the novelty of a snowball fight, and thus 
celebrated the birthday of ourcountry. Just before 
beginning the ascent of Mount Washburn we 
made a detour to visit Tower Falls. These falls 
are named from the peculiar buttes which extend 
along the canyon for a little distance above the 
fall. The water drops perpendicularly about 160 ft., 
and is almost like spray at the bottom. After 
descending Mount Washburn and riding for a lon 
time we heard a distant rumble which announ 
our approach to the Great Falls of the Yellow- 
stone. The excitement was such we could feel our 
hearts beat loudly, and each one pressed onward 
at a rapid pace; but the road required caution, 
for it was only a trail, but as the writer drew 
nearer to this roar it seemed as if nothing could 
restrain his impatience, so putting spurs to Old 
Crow he rushed ahead in the direction of the 
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sound and caught a glimpse of the falls through 
the wood. Dismounting hastily, for it was no 
longer possible to approach on horseback, these 
wonderful falls burst upon the view. The picture 
showing them (see page 346 ante) is taken at a 
distance of three-fourths of a mile, and from the 
summit of arock well-named Point Lookout. The 
plunge is 364 ft., or about twice that of Niagara. 
‘The photographs dwarfs their appearance, which 
is simply overpowering ; the gazer is absolutely 
stunned by the sight. The foam and spray rise 
up at least 100 ft. from the bottom, and the wind 
occasionally lifts it and shows the plunging water 
at the base. It was possible afterwards to climb 
down the face of the rocks to the very brink of 
the precipice and to look down the sheet from the 
jutting rock squared off in the right-hand side of 
the picture. An artist friend went some distance 
up the river and essayed to pole over the stream 
on a raft. When he reached the centre he found 
to his horror that the pole would not touch 
bottom, and that he was slowly and surely floating 
to the brink. He told the writer that for a moment 
he seemed to lose all consciousness, and then he 
revived, and made frantic efforts to reach the 
shore ; just as the raft commenced to get into the 
rapids which are about half a mile up, and from which 
there would have been no escape, he succeeded in 
getting a hold on the bottom again and finally in 
getting ashore. It made one shudder to contem- 
plate the scene even in imagination. The sides of 
the canyon are of varied colours, almost like the 
solar spectrum, red being the predominant one. 
Our guide urged us to climb, at once, up the 
canyon, before night set in, that we might have all 
the next day for the falls, here known as the Lower 
Falls, and those three-fourths of a mile distant 
known as the Upper Falls. The path was rough 
and stony, and after skirting the edge of the 
canyon for over two miles we at last reached a 
point from whence we had the extended view of 
the Grand Canyon of the Yellowstone (see page 
384 ante). At the point from which this view is 
taken the canyon is 1500 ft. deep, and has a most 
gloomy and overpowering majesty. The river 


below seems a mere thread, although it must be 


quite wide, and is very swift. 
(To be continued), 








NOTES. 
Maenetism anp Liquips. 

Mr. J. C. Curry and Mr. 8. T. Morehead have 
made an interesting experiment on the diamagnetism 
of liquids. Intoa glass tube four or five millimetres 
inside diameter a quantity of water was introduced 
forming a short column. The tube was then placed 
horizontally at right angles to the line joining the 
poles of the magnet with the liquid nearly between 
the poles. When the current was turned on the 
water was repelled through a distance of about half 
a centimetre. Wood spirit was expelled through 
a greater distance. By moving the tube in the 
direction of its length the wood spirit could be 
pushed any distance through the tube. A modifi- 
cation of the plan is to incline the tube slightly so 
as to make the liquid flow towards the poles. If 
the acquired velocity is not too great the magnet 
acts as a brake to stop the motion. The method 
is adapted for projection on a screen. 


A Primitive Exvecrric Gas LicHTsr. 

The methods of lighting the gas in theatres by 
means of the plate machine inclosed in a hard 
rubber case containing within its sides numerous 
sheets of tinfoil, and thus answering as a con- 
denser, are too well known to require more than a 
passing reference here ; but what is virtually the 
same thing has been employed by an ingenious 
mechanic who uses the eleciricity generated by a 
belt to light the gas in his establishment. From a 
collector of metallic points pleced near the belt in- 
sulated wires lead to near the gas jets, where a 
metallic point protrudes towards the burner. When 
the gas is turned on by swinging this point towards 
the burner, a spark is produced and the gas is 
ignited. A portable arrangement on this principle 
is manufactured and for sale in America, consisting 
merely of an oval plate of vulcanised rubber which 
is covered by a thin metallic plate of similar size, 
which can be withdrawn from it very suddenly by 
the motion of a small lever; this generates static 
electricity, and by a suitable arrangement of con- 
ductors, the spark is produced at the end of the 
handle containing the tongs which open the gas 
cock, so that in this operation the instrument is used 





in the same way as the ordinary gastongs. Instead 
of lighting the gas by means of a taper, the end of this 
instrument is placed above the burners, and by a 
slight motion of this lever near the handle, the 
spark is formed and the gas ignited ; and in this 
manner the gas is readily illuminated without the 
trouble of a battery or the hazard of fire by carry- 
ing a taper or matches around a house. 


THe Rattway TO THE Russtan MANGANESE 
OrE MINEs. 

The Russian Press is making a great outcry at 
the refusal of the Government to construct a branch 
line from the Transcaucasian Railway to the man- 
ganese ore mines of Tchiatoor. These are situated 
a little over 20 miles from the Kwiril station on the 
Transcaucasian Railway, and although unknown a 
few years ago, are now so productive that they ex- 
port to Europe nearly 100,000 tons of ore. Be- 
tween the railway and the mines there are no roads, 
and the country being hilly, most of the ore has to 
be carried in very light carts or on the backs of 
horses and mules. Repeatedly of late the Press has 
agitated for the construction of a railway to the 
mines, but the Minister of Ways of Communication 
refuses, on the grounds that the line is ‘‘ only” a 
commercial one, and as such, does not fall within the 
province of railways constructed by the State. As 
the Transcaucasian Railway Company itself, occu- 
pied with the proposed railway to Kars, refuses also 
to construct the line, the proprietors of the mines 
are left to their own resources to improve the means 
of communication. Having, however, but small 
capital, and being mostly natives, there is very 
little probability of their doing anything themselves, 
and in the end the industry will succumb to the 
competition of Chili, unless foreign capitalists inter- 
vene and save it by constructing a railway. The 
Novoe Vremya points out that, while Chili man- 
ganese can be delivered in London at 25 copecks 
the pood, it costs 33 to 35 copecks the pood to 
convey the Caucasian article from the mines to the 
railway station at Kwiril. This reminds us of the 
state of affairs at Odessa, where, until recently, to 
convey Russian corn from the Kharkoff-Nicolaeff 
Railway terminus to the steamers at the port—a 
distance of a mile—cost more than the freight from 
Chicago to Liverpool. 


GERMAN ARMOUR-PLATED Towers FoR DANISH 
FortTIFICATIONS, 

A patriotic and interesting movement is at pre- 
sent on foot in Denmark, namely, the fortifying of 
Copenhagen by voluntary contributions, the Lower 
House of the Danish Diet being unwilling to vote 
the necessary grants. Of course it will not be pos- 
sible to raise the whole of the necessary funds in 
this manner, but a very fair start has been made, 
and two separate fortifications to the north of the 
Danish capital are rapidly approaching their com- 
pletion. It is intended that these shall be provided 
with the best means of defence known to modern 
military science, and steel plating will be used toa 
considerable extent and in various shapes. The 
famous Gruson Works at Buckau, Hanover, have 
been intrusted with this commission, and several 
armour-plated turrets have already been delivered 
at Copenhagen. One of these is a fixed turret, 
intended to resist and oppose the enemy’s field 
artillery and infantry ; it has a diameter of about 
10 ft. and can hold five or six men, but two, 
or, in case of need, one man can work it. 
Under ordinary circumstances the turret only pro- 
jects a few inches, the access being through sub- 
terranean corridors leading to the interior of 
the fort, but it can by the aid of a counterbalance, 
which is also fully protected against the enemy’s 
fire, be raised some 8 in., so that the men can use 
the 53-millimetre Hotchkiss breechloading gun it 
contains. The movable part of the turret can re- 
volve, so that the men can fire in all directions ; it 
will shortly be subjected to a series of experi- 
mentative trials in order to ascertain its power of 
resistance. The portable turrets are intended for 
use in more advanced positions. They have the 
appearance of a carriage on two wheels, and one 
horse can pull them on a fairly decent road. This 
type of turret can only hold one man and is 
armed with a 38-millimetre Hotchkiss gun. The 
turret hitherto delivered by the Gruson Company 
are of the smallest size: they will now be 
thoroughly tested, and if they prove satisfactory 
there will also be ordered turrets of far larger 
dimensions. 

YIELDING Founpations. 
The settling of the earth when of a spongy or 





yielding nature under any form of engineering 
works, gives rise to difficulties which require the 
highest degree of engineering skill for their mastery. 
In the construction of the West Shore Road upon 
the west bank of the Hudson River in New York, 
the dip of the underlying rock strata towards the 
river was very steep, and the overlying material 
was clay and soft alluvial deposits. When the rail- 
road embankment was placed upon this, the weight 
caused the line to slip towards the river, and the 
intensity of pressure was reduced by anchoring a 
lot of condemned canal boats transversely across the 
line of the track, and building the embankment 
upon them; in this way a solid embankment has 
been constructed upon a most unstable founda- 
tion. During the Civil War, the Federal troops 
desired to place a battery in a position where they 
would be able to bombard Fort Sumter in Charleston 
Harbour. The land from which the only available 
position could be obtained was an exceedingly soft 
marsh, too unstable to sustain any ordinary struc- 
ture, much less a fortification capable of bearing 
heavy seige artillery ; but at high tide a large number 
of sand-bags were carried in shallow boats over the 
submerged marsh, andthrown upon the place ; and as 
they sunk into the soil they were replaced by others. 
In this manner artificial islands of sand-bags, inter- 
spersed by flat platforms of timber were made, and 
a fortification produced upon which was placed the 
heavy artillery known as the Swamp Angel, and 
which was of sufficient stability to sustain both the 
weight of the ordnance, and also resist its recoil. 
The Pennsylvania Railroad, west of Jersey City, 
recently altered its alignment, making a road upon 
a high embankment which was piled over what 
was formerly a salt marsh, consisting of soft black 
mud from 40 ft. to 60 ft. in depth; it was built 
with thin strata of sand, gravel, and clay. The 
weight of this embankment caused the marsh at 
either side to rise up some 10 ft., destroying and 
changing the houses round about, until their ap- 
pearance resembles the illustrations of an earth- 
quake. 
Pusuine InpustRIAL ENTERPRISES. 

The Morning Post in an article this week on 
the development of new markets, declares that 
so far as this is concerned the Chambers of Com- 
merce, unlike the German institutions for fostering 
trade, are ‘‘mere shams,” and manufacturers must 
take in hand hunting for business themselves. 
With its chief contention, that manufacturers con- 
cern themselves too much with production and too 
little with distribution, we entirely agree, for, as it 
insists, instead of overstocking the market with 
goods and losing through the low prices engendered 
by the glut, they would act far more wisely if they 
devoted a certain portion of their capital to de- 
veloping new fields of distribution. It has become 
a commonplace that German manufacturers are more 
enterprising than our own in hunting up orders 
abroad. The Post might have gone further, and 
have indicated where the energy of private firms 
might make up for the apathy of chambers of com- 
merce. For instance, when Lord Salisbury was 
out of office, he declared that the Euphrates Valley 
Railway was of great strategical value, but he 
insisted it should be mainly encouraged by Govern- 
ment, because it would open up new markets in Asia 
Minor, and afford work for the railway industry at 
home. If approached now on this subject he would 
probably reply, ‘‘I cannot do anything unless sup- 
ported by public opinion.” Well, public opinion 
can be manufactured as easily as locomotives or 
steam engines, and if Lord Salisbury really desired 
it a utilisation of the methods regularly adopted by 
political organisations, would achieve the object. 
We quote the instance of the Euphrates Railway, 
not because we particularly recommend it just now, 
but to illustrate a field of energy which is at pre- 
sent left unworked. It is not enough that manu- 
facturers should make railways. They should 
make governments, and states make them. French, 
German, and Russian firms are adepts in forcing 
their governments to undertake industrial enter- 
prises. In England, manufacturers stand aloof, 
and the task of whipping public feeling into a fever 
heat is left to public writers and the press. It is 
notorious that India is sorely in need of railways, 
and that railway progress there is ridiculously 
slow. The Government, however, will not move 
without public opinion blows a hurricane, and as 
the railway industry in more concerned than the 
general public in promoting a more active policy, 
many manufacturers who have too much leisure, 
through slackness of orders for rails and rolling 
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stock, might devote some of it to manufacturing 
the hurricane required. 


Raising AN AMERICAN OBRLISK. 

Although the production of large monolithic 
obelisks has been peculiar to the Egyptian race, yet 
there has been something in the elements of solid- 
arity peculiar to the designs of these monuments 
that has proved an attraction to all European 
nations, and these monuments of a dead civilisation 
have been borne from their resting-place on the 
Nile to grace the cities of modern civilisation in 
Europe, and even in the metropolis of America. 
There has been recently produced in America an 
obelisk which is worthy of note from its size, being 
the eleventh in point of dimensions of those thus 
far known ; but it is not the archzological condi- 
tions of the past age that we have to consider, but 
the adaptation of modern engineering in dealing 
with an ancient problem. There were some condi- 
tions of considerable difficulty in connection with 
this obelisk, rifted out of granite in a rocky island 
on the coast of Maine. It was towed upon a barge 
500 miles to the city of Troy, on the Hudson River, 
150 miles north of New York, whence it was moved 
upon rollers for two miles, ascending 800 ft. in that 
distance. The obelisk was 60 ft. in length, weigh- 
ing 100 tons, and rested upon a die 9 ft. square and 
6 ft. high, weighing 40 tons. The base was 17 ft. 6 in. 
square and 2 ft, high, the whole height of the monu- 
ment being 75 ft. 6in., and its total weight reach- 
ing 250 tons. The great engineering feature of the 
monument was the method used in its erection, 
which was accomplished without the use of shears, 
derricks, or other devices commonly used in con- 
nection with such work. When the monument was 
hammered out, two trunnions were left on opposite 
sides slightly above the centre of gravity, projecting 
about 4in., and measuring 2 ft. 6in. across. 
Timbers 14 in. square were secured to the monument 
under these trunnions, and smaller timbers near 
the ends of the obelisk were secured to the monu- 
ment by bolts passing around it, and timbers and 
chains along the sides, securing it in that manner to 
the timbers next to the trunnions. The monument 
was raised up into horizontal position by jack-screws 
and secured by blocking until the centre was at the 
desired height ; then by means of rollers against the 
timber it was slowly swung into the vertical posi- 
tion and held in that manner until the base and 
die were laid ; then the obelisk was brought over 
the die and let down into its desired position. 
After the removal of the timber, the trunnions 
were cut down to a surface uniform with the 
sides of the monument. The total cost of moving 
the monument through its route of 500 miles 
from the quarry to the river bank, was 1627 dols., 
while the cost of moving it on land and erect- 
ing in its present position was about 4400 dols., 
making that portion of the original cost about 6000 
dols. ; the entire cost of the whole work was covered 
by the contract price of 50,000dols. The obelisk 
is a monument erected to the memory of Major 
John E. Wool, a soldier in the Federal army during 
the late rebellion ; before that in the Mexican war. 
This fitting tribute to a skilful soldier and a brave 
man can be seen for many miles up and down the 
Hudson River, rearing its peak above the trees of 
the Oakwood Cemetery in the outskirts of Troy. 





THE LATE MR. JAMES GRIERSON. 

Ir is with regret that we record the death of Mr, 
James Grierson, the able and respected general 
manager of the Great Western Railway. A fortnight 
ago to-day he returned from Venice, where he had gone 
from the railway congress at Milan, and on the follow- 
ing Sunday he took to his bed suffering from an attack 
of blood-poisoning, contracted, no doubt, in the un- 
sanitary towns of North Italy. From the commence- 
ment of the malady he exhibited no power to struggle 
against it, and on Friday last he died, his constitution 
being enfeebled by years of hard work, during which 
the interests of the company he served had ever 
been placed first, and his own health and convenience 
last. 

Mr. Grierson was born on October 10, 1827, and con- 
consequently was sixty years of age, twenty of them 
having been spent in his late office. During that time 
the fortunes of the Great Western Railway have been 
retrieved, and its stock raised from a selling price of 
47 to about 135. The mileage has increased, and by 
means of purchases and running powers the company 
has gained access to Manchester, Birkenhead, Bar- 
mouth, Milford Haven, Swansea, and Cardiff. The 
broad gauge has been to a great extent replaced by 
the standard gauge of the country, to enable traffic to 
be exchanged with other lines, and to reduce ex- 





penses, while several monumental works, such as 
Paddington terminus and the Severn Tunnel, have 
been commenced and completed under Mr. Grierson’s 
management. 

The most striking feature in Mr. Griersons’s cha- 
racter was his perfect grasp of railway matters, not 
only in their broad features, but down to the minutest 
detail. He perfectly understood every duty that it fell 
to his subordinates to carry out, and thus he made 
his influence felt in every department. He was greatly 
aided in this by a winning manner and genial presence, 
which rendered the strict discipline he enforced a will- 
ing obedience rather than a necessary duty. All who 
worked under his orders were inspired with respect 
for his wisdom and rapid decision, while at the same 
time they entertained a high regard for him as a 
friend and a master. 

The steps by which Mr. Grierson raised the line he 
controlled toits present position do not provide much 
material for an obituary, as they consist rather in a 
multitude of small reforms rather than in any striking 
change of policy. His high ability and his position in 
the railway world is, however, evidenced by the long 
list of those who attended at his funeral last Wednes- 
day. Nearly every railway in the kingdom was re- 
presented, besides the Post Office, the Board of Trade, 
Trinity House, the City of London, and the Parlia- 
mentary Bar, to whom the deceased was well known 
from his connection with contests in thecommittee room, 
where his great knowledge had earned him a most 
favourable reputation. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to the occurrence of 
the autumn holiday, business in the iron ring was entirely 
suspended last Thursday. The market opened fairly firm 
on the following day, but the prices subsequently gave 
way, and fell below 41s. Nothing was done in Cleve- 
land or hematite iron. In the forenoon Scotch warrant 
iron was sold at 41s. 24d., but at the close buyers were 
offering 40s. 11d. cash per ton; and in the afternoon down 
to 403s, 94d. cash was accepted. The closing settlement 
prices were : Scotch warrants, 40s. 9d. per ton ; Cleveland, 
32s. 104d. ; hematite iron, 42s. 14d. Monday’s market 
was depressed, partly on account of the smallness of the 
shipments last week. In the afternoon it transpired that 
a local firm had received inquiries from America for a 


large quantity of iron; and it was also reported that | } 


another maker had sold a quantity for Canada. Business 
in Cleveland warrants was on a very limited scale, but 
more attention was given to hematite warrants, which 
have been neglected for some time. Scotch warrants 
suffered a decline in price to the extent of 34d. per 
ton, down to 403, 6d. cash being accepted both fore- 
noon and afternoon; and the settlement prices at the 
close were—Scotch iron, 403. 6d. ; Cleveland, 32s. 9d. ; 
hematite warrants, 41s. 104d. per ton. The market was 
further depressed yesterday, and the cash price of Scotch 
warrants, in which there were large sales, fell to 40s. 34d. 
per ton, being the lowest figure reported for a long while. 
It was reported that a number of weak accounts for the 
rise had been closed. At the end of the forenoon market 
buyers were offering 40s. 44d. cash, and 1d. per ton lower 
in the afternoon ; and the settlement prices were—Scotch, 
40s. 3d.; Cleveland, 323. 44d.; hematite warrants, 
41s. 6d. per ton. The market was again very much de- 
pressed to-day, and the cash price for Scotch warrants 
declined to the very low level of 39s. 11d. cash in the 
afternoon, but the close was slightly firmer. Cleveland 
and hematite warrants changed hands in the afternoon 
at 32s, and 41s. 83d. per ton cash, respectively ; and still 
lower rates were subsequently quoted. Generally speak- 
ing, there is no material change to report in respect of the 
position of the pig-iron trade. The advices from America 
are far from being encouraging so far as the demand for 
Scotch iron isconcerned. There are still 83 blast furnaces 
in actual operation, as compared with 69 a year ago and 
90 at this time two years. One that was working on 
hematite at Clyde Iron Works has been damped out, 
but against it a furnace making ordinary iron has 
been put in blast at the Eglinton Iron Works. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 7575 tons, against 9463 tons in the preceding 
week, and 10,175 tons in the corresponding week of last 
year. They included 1300 tons for the United States, 
1055 tons for Canada, 150 tons for South America, 240 tons 
for Germany, 260 tons for China and Japan, smaller 

uantities for other countries, and 2905 tons coastwise. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 921,633 tons yesterday afternoon, 
as compared with 919,542 tons yesterday week, thus 
showing an increase for the week of 2091 tons. 


New Shipbuilding Contracts for Dumbarton.—At the 
present moment the shipbuilding yards at Dumbarton 
present such a sight as has not been witnessed for many 
years, owing to the depressed state of the leading industry 
of the town. Fortunately, however, that condition of 
things is about to give pre toa better one, by the receipt 
of new orders by two of the local firms. Messrs. William 
Denny and Brothers have just contracted with the 
Belgian Government to build a large paddle-wheel 
steamer for the Ostend and Dover service, which will 
have very a high rate of speed and be fitted in the most 
luxurious manner. Messrs. A. M‘Millan and Son, who 
have not had a new vessel in their yard for a number of 
weeks, have just contracted to build two composite 
vessels of moderate dimensions for foreign owners, and 





two small iron tug steamers. 


The New West-India and Pacific Liner: A Correction. 
—In a paragraph in last week’s ‘‘ Notes” mention was 
made of a contract which had been concluded by Messrs. 
Barclay, Curle, and Co. for the construction of a large 
steamer for the West India and Pacific Steam Navigation 
Company of Liverpool ; and it was stated that the engines 
were to be supplied by Messrs. David Rowan and Son, of 
this city, which is not correct, as they are to be con- 
structed by Messrs. Barclay, Curle, and Co., at their 
engine works at Finnieston. They are to be of consider- 
able power, and are intended to propel the steamer at a 
high rate of speed. 


The Coal Trade.—There is an active inquiry for houre- 
hold coal, the quotations for which are decidedly stiff, but 
without any material change. It is thought probable, 
however, that a slight advance in prices may be obtained 
by the close of the present month. The shipping inquiry 
is fairly good, but coals that have been disposed of are 
difficult to get away in consequence of a scarcity of vessels 
in the Clyde. Steam coal continues to be in quiet demand, 
and a considerable amount of idle time is experienced at 
some of the pits where steam coal is largely produced. 
Prices are uncertain, and to some extent unreliable under 
the present circumstances, but the tendency is towards 
lower prices. 


National Conference of Miners’ Delegates.—With Mr. 
Thomas Burt, M.P., as the chairman, a four days’ con- 
ference of delegates from many of the leading colliery 
districts of the kingdom was opened in Edinburgh yester- 
day. The proceedings were commenced by a very sensible 
address from the chairman. Up till the time for adjourn- 
ing for luncheon to-day’s proceeding had reference to the 
best policy to pursue in the way of restricting labour so 
that supply and demand may be brought to something 
like an equality. The Scotch delegates seem to be almost 
unanimous in their advocacy of the plan of working five 
days per week, and eight hours per day. maa are 
being ventilated in favour of having a complete cessation 
of labour at every colliery in the kingdom for a week or 
fortnight in the course of the winter. 


Lectures on Electric Lighting.—On Monday evening a 
course of ten lectures on electric lighting was commenced 
by Professor Ewing, in the Engineering Department of 

niversity College, Dundee. The subject of the intro- 
ductory lecture was ‘‘ The Present Position and Prospects 
of the Electric Lighting Industry.” There was a large 
attendance, Professor Siwing stated that in a Dundee 
mill, where an electric light installation had been carried 
out under his supervision, some of the incandescence 
lamps had lasted for upwards of 7000 hours, and that 
the average life of the lamps in the installation was 5500 
ours. 


Gas and Electric Lighting in Perth.—The Perth Gas 
Commission, at a meeting held on Monday evening, were 
called upon to adopt a recommendation by the Gas Com- 
mittee approving of a report by Mr. Samuel Stewart, gas 
engineer, Greenock, suggesting an extension of the local 
gas works at a probable expense of 13,0007. A long dis- 
cussion ensued, and it was eventually agreed to delay 
taking any action in the matter until the Police Commis: 
sioners should have an opportunity of considering the pro- 
priety of obtaining a report from an electrical engineer 
upon the introduction of the electric light into the city, 
This proposal was carried by thirteen votes, eight members 
voting in favour of the adoption of the Gas Committee's 
minutes. 


Proposed Observatory at Fort- William.—It has now been 
decided to erect a permanent observatory at mean sea 
level at Fort-William. The site chosen is at the east 
corner of the fort, where Mr. Wragge had a temporary 
station in 1882. Itisto have a permanent staff of officials, 
who will exchange every three months with those in the 
observatory on the summit of Ben Nevis. The establish- 
ment of such a station at sea level will tend to make the 
observations as recorded in the daily papers much more 
popular, as a comparison of the temperatures obtained at 
sea level with those taken on the summit of the Ben, will 
enable the public to understand in some measure the dif- 
—e in climate between mean sea level and a height of 


Proposed Widening of the River Clyde.—The Clyde 
Trustees have under consideration the proposed widening 
of the river below a A plan by Mr. Deas, engineer 
to the Trust, showing the proposed widenings on the 
south side of the river opposite Bowling, and on the north 
side from Dunglass Castle to a point below the mouth of 
the Leven, has been remitted to the general manager, and 
it has been resolved by the Committee on New Works to 
visit the locality. The dredging involved in the proposed 
works is estimated at about 3,800,000 cubic yards, 


Aberdeen Harbour: Proposed New Wharf.—At a meet- 
ing of the Aberdeen Harbour Board, held on Monday, it 
was resolved to proceed with the erection of a new wharf, 
750 ft. in length, for the landing of fish. The wharf is 
specially intended for the fish trawling industry. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Midland Engineers’ Institute. —OnSatur- 
day last, a general meeting of the Chesterfield and Mid- 
land Counties Institution of Engineers was held in the 
Council Chamber, at the Exchange Rooms, Nottingham, 
Lewis, of Derby, presided, and amongst those 
resent were Messrs, A. H. Stokes, Government Inspector 
or the Midland district, and many of the principal mine- 
owners in the locality. There was a large attendance, 
The ae of establishing a National Institute of 
Mining Engineers was brought forward. The scheme 
proposed by a number of mining engineers, which sug- 





gested that the new quarters of the new Institute 
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should be at London, was referred to the Council. It 
had recently been suggested by the authorities of the 
University College, ‘Nottinghar, that classes should be 
formed at the College, for instructing students in mining 
engineering, and a lecture plan had been put forward. 
This suggestion formed the subject of a discussion. Ulti- 
mately the matter was referred to the Council of the In- 
stitution, with instructions to formulate a scheme of 
technical instruction to accomplish the object aimed at 
by the University authorities, and to submit it to them 
for their approval or amendment, 


South Yorkshire and the Hull Coal Trade.—During Sep- 
tember the quantity of coals taken to Hull from York- 
shire collieries was 166,664 tons against 145,488 tons in the 
corresponding month of 1886. For the nine completed 
months of the year the weight was 1,324,336 tons against 
1,018,600 tons for the first nine months of 1886. Denaby 
Main heads the list with 16,448 tons against 10,504 tons for 
September, 1886; Manvers Main is second with 11,808 
tons against 8888 tons; and Allerton Main comes next 
with 7808 against 10,096 tons for 1886. The export trade 
during September represented a total of 80,260 tons 
against 62,270 tons for eo of last year; for the 
completed nine months of the year 651,540 tons against 
455,806 tons for the corresponding period of 1886. 


Sheffield and American Trade.—There has been a large 
increase during the year ending September 30th last—the 
date to which the American trading year is made up—in 
the Sheffield exports to the United States. The total 
value for 1887 is 846,723/. against 523,187/. for the year 
ending September, 1886. Steel has been exported to the 
value of 307,164/. and cutlery 200,692/., as gsm with 
256,212/, and 178,506/. respectively for 1886. Taking the 
last quarter of the American year the exports reached a 
value of 233.9571., of which steel ranked for 77,6071. and 
cutlery 60,5237. ; the corresponding values for the Sep- 
tember quarter of 1886 were: Steel, 65,141/.; cutlery, 
51,5571.—the total value being 145,476/. 


Coal to London.—Last month the quantity of coal sent 
from this district to London by rail was 590,449 tons, as 
compared with 602,607 tons for the corresponding month 
of last year. For the nine months completed in September 
the weight was 5,213,700 tons against 5,248,773 tons for 
the first nine months of 1886. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIPDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday in the Royal 
Exchange, Middlesbrough, the quarterly meeting of the 
North of England iron and allied trades was held. The 
attendance was not large, and the amount of business 
transacted was small, Prices were a shade easier, and 
No. 3 Cleveland hig for prompt delivery was obtainable 
at 33s. per ton. e information from Gl w was not 
80 encouraging as it has recently been, and this ap 
to have a depressing effect upon the market at Middles- 
hrough. Theshipments from the Tees continue good, and 
there is a good deal of trade being carried on in spite of 
the very low quotations. Messrs. Connal and Co., the 
warrant storekeepers at Middlesbrough, have decreased 
their stock during the past week by 2753 tons, the total 
in their stores now standing at 328,793 tons. The Board of 
Trade returns for the month of September are very good, 
and show a large export trade in nearly all departments 
of the iron and steel trades. In the manufactured iron 
trade there is nothing new, except that plates and sheets 
are in better request. Prices are unchanged. 

Engineering and Shipbuilding.—Both engineers and 
ironfounders are doing rather better, but quotations 
remain low. Owing to the improvement in freights there 
is an inducement to build new steamers, and during the 
past few weeks a fair amount of tonnage has been placed 
on the north-east coast. Many of the shipyards are well 
employed, 


The Steel Trade.—The demand for steel continues, and 
most of the works of the north of England are full of 
orders, It is stated that Messrs. Bell Brothers, Limited, 
of Port Clarence, Middlesbrough, are arranging to lay 
down a splendid steelmaking plant for the production of 
rails and plates, close to their blast furnaces and salt 
works. The ae of salt in the Middlesbrough 
and Hartlepool district is now very considerable. 


The Coat and Coke Trades.—The fuel trade is steady, 
coal for domestic use being rather firmer in price. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—Last week’s shipments of steam coal amounted 
to nearly 140,000 tons. There has been no material change 
in prices, but the tone of the market is somewhat firmer. 
There has not been at present much improvement in the 
house coal trade. Patent fuel has also been dull. The 
manufactured iron and steel works ir the Cardiff district 
= pretty well employed ; prices hava shown scarcely any 
change. 


Pen-y-Graig.—Some members of the firm of colliery 
owners trading under the name of Messrs. n and Co., 
Dinas, have completed arrangements with the trustees of 
the Naval Colliery Company, to at once start the com- 
pany’s colliery which has been idle for some months. 


Pembroke Dockyard.—A further discharge of 300 men is 
to be made from this dockyard. One-half of the number 
are to be discharged when the Aurora leaves for Devon- 
port in November. The remainder are to be disposed of 
by weekly discharges between that period and the end of 
the financial year. 


Defences of Plymouth Sound.—The gun wharf authori- 
ties at Devonport have landed on the beach at Borisand 








Bay three 38-ton guns intended for the defence of Ply- 
mouth Sound. 


Coal at Penarth Dock.—The largest quantity of coal ever 
shipped at Penarth Dock in one day was shipped on 
Monday, viz., 15,148 tons 11 cwt. 


South Wales Coal and Iron.—The shipments of coal 
from Welsh ports in September were as follows : Foreign, 
883,539 tons ; coastwise, 229,349 tons. The shipments of 
iron and steel for the month were 19,407 tons ; of coke, 
1755 tons; and of patent fuel, 15,294 tons. The egate 
foreign shipments of coal from Welsh ports in the nine 
months ending September 30 this year, were: Cardiff, 
5,485,892 tons ; Newport, 1,738,856 tons ; Swansea, 629,194 
tons; and Llanelly, 65,547 tons. The shipments of iron 
from Cardiff, Newport, and Swansea in the nine months 
ending September 30 this year were: Cardiff, 54,639 
tons ; Newport, 178,135 tons ; and Swansea, 15,521 tons, 


Improved Entrance to Penarth Dock.—The Taff Vale 
Railway Company intends to have the north-west corner 
of the Cefn-y-Wrach taken away by dredging and blast- 
ing, so as to open a wide channel with an equal depth of 
water all through from the roadstead to the dock. 





MISCELLANEA. 
Ir is stated that the water supply to the town of 
Hoboken, New Jersey, is maintained in a pure state by 
forcing compressed air into the mains. 


A company has been formed for the purpose of lighting 
by electricity the city of Tokio, Japan, for which five cen- 
tral stations will be established. 


The Pennsylvania Railroad Company have adopted a 
new rail section, the height of which is 5in., and the 
weight 85 lb. per linear yard. 


Messrs. Bradley and Craven, of Wakefield, have just 
delivered to Japan a brick plant complete, together with 
drawings for the Hofmann kiln, capable of turning out 
10,000,000 bricks per year. 

The Manchester Fire Brigade is about to be furnished 
with another of Merryweather and Sons’ “ Greenwich ” 
pattern steam fire engines. This engine is designed for 
running to fires at long distances. 


By a printer's error the name of the new London repre- 
sentative of the Weardale Iron and Coal Company, 
Limited, was given in this column of our last week’s 
= as Cunningham. It is Mr. John Speight Cumber- 
and, 


The total number of furnaces in blast in the United 
Kingdom on September 30, 1887, was 412, being an in- 
crease of six since June 30, 1886, and the number of 
furnaces built was 852 against 853 on the above date last 
year. 


The Pittsburg Steel Casting Company have entered 
into a contract with the United States Government for 
the supply of.a Bessemer steel gun, made from a single 
casting, and which will weigh about 54 tons when com- 
pleted. 

A bridge of a total length of 5000 ft. is to be erected 
over the Ohio, at Cairo, Illinois, by the Illinois Central 
Railroad Company. The river will be crossed by three 
main spans of 500 ft., the remaining length being made 
by the shore spans and approach viaducts. 


It is rumoured that the Admiralty officials have under 
consideration a scheme for nana ge | a dockyard at 
Liverpool, and that various sites in the locality have 
been inspected with this object in view. The report, 
however, requires confirmation. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending October 2, 
amounted, on 15,4 miles, to 1,321,946/., and for the 
cnereepending period of 1886, on 15,3764 miles, to 1,303,394/. 
an increase of 120} miles, or 0.7 per cent., and an increase 
of 18,552/., or 1.4 per cent. 


An entirely new type of warship, which will be named 
the Sharpshooter, is to be commenced at Devonport 
Dockyard, on the slip from which the Sandfly was recently 
launched. The displacement of the new boat is to be 
700 tons, and machinery of 4500 indicated horse-power 
will be provided. 


A new method of heating railway cars has been de- 
vised by Mr. J. R. Pearce, of the Newport News and 
eh sae Valley Railroad. The plan consists in pro- 
viding the locomotive with an additional air pump, which 


forces the air through a coil of cps ape placed in the 
eated, 


extension smokebox, where it is and whence it 


passes through a series of pipes in the cars. 


A new feed pump has this year been brought out by 
Mr. J. Stannah, of 20, Southwark Bridge-road, London, 
S.E. The pump, which is constructed on his well-known 
pendulum system, has been named the Victoria, by special 

rmission, and in commemoration of Her Majesty’s 

ubilee, Mr. Stannah has decided to divide between the 
Guy’s and the Evelina Hospitals the entire profits accru- 
ing during the present year from the sale of this pump. 


A new system of enna torpedo boats has re- 
cently been patented by Mr. J. Y. Short, of the firm of 
Short Brothers, Pallion, Sunderland. The plan consists in 
building the vessel in the ordinary way, so far as the ex- 
ternal plating and transverse bulkheads are concerned, 
but these latter are connected together by a series of 
water-tight longitudinal bulkheads, fitted some distance 
away from the outer skin, and this space it is intended 
to fill with cork or some similar material. 

It is stated that M. de Lesseps has decided not to make 


for the present the Panama Canal to the depth and 
width originally designed, but to concentrate the attention 





of the staff to simply providing a channel between the 
oceans of sufficient size for the passage of a ship, the 
completion of the work being postponed until after the 
canal has been opened for traffic ; an event which, owing 
to the adoption of this plan, is expected to take place in 
about three years. 


The Preston Town Council have decided to promote, 
during the next session, a Bill permitting them to make 
alterations in the scheme for improving the Ribble navi- 
gation, already sanctioned by Parliament. The proposed 
alterations will include an increase in the area of the 
docks and in the dimensions of the dock entrance. The 
Bill will also contain provision for extending the hata 
boundaries, so as to include the whole of the dock works 
and such part of the river diversion as may be deemed 
necessary. The cost of the work still to be executed is 
estimated by Mr. Sykes, the engineer to the undertaking, 
at 510,000/., and powers to obtain this sum by borrowing 
will be applied for in the Bill. 


M. J. Carpentier has recently described in the Comptes 
Rendus, a method of maintaining electrically the vibra- 
tions of a pendulum, which is independent of alterations 
in the mmengih of the controlling current, so that the 
absolute isochrony is secured. His plan consists in main- 
taining the oscillations of the pendulum by alternate hori- 
zontal displacements, definitely limited by stops, of its 
point of suspension, the motion being obtained by the use 
of an electro-magnet, the magnetism of which is periodi- 
cally reversed. This reversal is effected by means of a 
small permanent magnet contained in the bob of the 
pendulum, which, as the latter passes the lowest point of 
its path, attracts one end or the other of a soft iron arma- 
ture which is pivotted at its centre and reverses the current 
at every oscillation. 


A paper, on the ‘‘ Application of Aluminium Bronze to 
the Construction of Heavy Ordnance,” is to be read by 
Mr. A. H. Cowles, before a meeting of the United States 
Naval Institute, at Annapolis, on the 27th inst. In an 
abstract of the paper, Mr Cowles states that two 
methods of constructing such guns may be followed, 
the first being an application of the Rodman system, 
by means of which guns could be made of aluminium 
bronze possessing more than three times the strength 
of cast iron, the other, and on the whole the better plan, 
would be to cast the gun solid in an iron mould, employing 
a grade of aluminium bronze, which in the form of cast- 
ings excels both in strength and ductility the finest 
qualities of mild steel forgings. This casting would then 
be bored and a series of conical chilled steel mandrels of 
gradually increasing diameter forced through it, so as to 
put an initial stress on the metal at the interior of gun, 
whilst at the same time increasing its hardness and rais- 
ing its limit of elasticity. Mr. Cowles asserts that it 
would be impossible to burst a gun constructed on this 
second system with four times the powder pressure now 
used in Puilt-up steel guns, This view would, however, 
appear to be somewhat too sanguine, the more especially 
as some recent experiments prove that the strength of 
aluminium bronze is seriously affected by a not very great 
elevation of temperature. 


The following figures are taken from the Moniteur Indus- 
triel, and give the results obtained in a long series of experi- 
ments on the properties of a good quality of slag cement 
mortar. The specific gravity of the neat cement was about 
2.68, whilst its state of division was such that only 
2.5 per cent. was left on a sifting through a sieve contain- 
ing 16,000 meshes per square inch; all the test-pieces were 
made by hand, the amount of water used being 10 per 
cent., and the mortar containing one pint of cement to 
two of sand: 





Resistance After 


28 Days. 84 Days. | 210 Days. 





7 Days. 





|b. per sq. 
in. 

Hardened { Tensile | 203 

in water. (Crushing! 1408 


Hardened Ferd 228 
in air, Crushing | 2038 


Ib. per sq.\Ib. per sq. ib. per sq. 
in. in. | in. 
454 491 | 569 

8230 4310 | 5010 


| 
298 815 | 357 
2688 2660 | 2680 





It will be observed that the strength of the mortar 
hardened in air is considerably less than when hardened 
in water, a result which has been confirmed by repeated 
experiments on this account. M. Tetmayer, to whom the 
above figures are due, concludes that though slag cement 
is better adapted than Portland for the construction of con- 
crete work under water, its use is not to be recommended 
for work above ground, except when the conditions are 
such that the cement can be kept moist for a period of 
about seven days. 





GouaTH Raris.—On page 353 ante, we published a 
paragraph ow to the heavy section Sandberg rails 
now being rolled for the Belgian Government by John 

ockerill, of Seraing, and we stated that the weight was 
nearly 128 lb, per yard. This was approximately the 
weight proposed by Mr. Sandberg, but for various reasons 
it was subsequently reduced to 105lb. per yard. Mr. 
Sandberg’s somewhat bold advance in this direction has 
been warmly indorsed by _— engineers, and a con- 
siderable mileage will be laid down in that country before 
long. With the increasing traffic, loads, and speeds, 
which are characteristic on almost all main lines, it ap- 
pears only a question of time for other countries to follow 
the initiation of Belgium, and to still further demonstrate 
the soundness of the policy advocated by so high an 
authority as Mr. Sandberg. 
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spring. 11. Locking slide. 12. Stock. 13. Mainspring. 
THE KYNOCH REVOLVER. 14. Lifter. 15. Rebounder. 16. Trigger. 17. Sear. 





In a previous issue* we gave an account of a new move forwards, bringing the lock to half - cock. 


revolver invented by Mr. Henry Schlund, of the If the user of the 


istol should have any doubt 


Kynoch Gun Factory, Aston, near Birmingham. At as to whether he will actually fire or not, he can 
the time we wrote the weapon presented many advan- | refrain from drawing the trigger so far back as to 
tages over those then in use, but at the same time it | engage with the hook, and then he has only to relax 
had certain defects which we pointed out. Further im- | the pressure of his finger for the lock to return to 
provements have since been made, and the pistol, | half-cock. 


which we illustrate above, is now wonderful in its 
simplicity and utility. 


The most striking feature of the design is the} held in the han 


Another feature of interest is the ease with which 
the empty cartridges can be ejected. If the pistol be 
and the thumb be pressed on the 


presence of two triggers, one intended to rotate the| projection on the bolt 11, the barrels can be made 
cylinder and to bring the striker to full cock, while | to rotate on the pin 24 by a smart shake, and the whole 


the other, which has a very light pull, serves for the 
discharge. The two operations of cocking and firing 
are thus rendered distinct, and the disturbance of the 
aim caused by the powerful pull which is always 
needed to cock a weapon, is entirely avoided, for when 
the object aimed at is covered the slightest pressure of 
the forefinger explodes the cartridge. When the cock- 
ing trigger is drawn right back it is caught and held 
in that position by a hook 26 in the guard, but the act 
of firing releases the hook and the trigger returns to 
the ordinary position. If, however, "the piece is not 
fired the hook can be released by removing the fore- 
finger from the firing trigger and using it to press 
the milled piece 20 along the cocking trigger. This 
forces back the hook 26, and the triggers can then 





* See ENGINEERING, vol. xli., page 56. 





of the empty cartridges are expelled simultaneously. 
After the extractor comes to the end of its throw it 
returns automatically, and the fresh charges can be 
inserted in the barrels. The parts can then be re- 
turned to position with one hand. 

The whole of the mechanism is inclosed, and there is 


| nothing to interfere with the sighting. There are no 


parts liable to catch in thrusting the pistol into the 
pocket or holster, the mouth of which is automatically 
opened by two wire inclines placed in front of the 
cylinder. 

We explained the mechanism by which the cylinder 
is rotated and the striker cocked in our previous 
article, and it will now be sufficient merely to name 
the different parts. 1. Body. 2. Cylinder. 3, Barrel. 
4, Guard. 5. Cocking trigger. 6. Hammer. 7. Sear 
spring. 8. Extractor. 9. Extractor tube. 10, Extractor 


18. Extractor lifter. 19. Extractor tubenut. 20. Re- 
lease bent piece. 21. Extractor release. 22. Extrac- 
tor release spring. 23. Slide spring. 24. Joint 
screw. 25. Binding nut or screw. 26. Cocking sear. 
27. Cocking sear spring. 





GOLD AND SILVER. 
Gold and Silver; their Geological Distribution and their 
Probable Future Production.* 
By Wirtu1am Torrey, F.G.S., Assoc. Inst. C.E., 
Geological Survey of England and Wales. 


(Continued from page 316.) 


THE age of the rocks containing the veins does not 
decide the age of the auriferous veins themselves. Some 
veins of gold quartz traversing the Archean rocks of 
North America are pre-Silurian, because a conglomerate 
at the base of the Silurian rocks in Dakota contains gold ; 
and also because in Canada the Silurian limestones rest 
horizontally upon the denuded edge of the Archean 
rocks and of the auriferous quartz veins. The Geological 
Survey of Canada is now engaged in mapping these areas ; 
tracing the boundary of the Silurian eatene is im- 
pou here in limiting the areas within which gold may 

looked for. The auriferous‘quartz veins of Australia, 
Nova Scotia, the Ural, and the Transvaal are poat- 
Cambrian or post-Silurian in age, because they traverse 
Silurian rocks. In New South Wales, Queensland, and 
Nova Scotia they are, at least in part, pre-carboniferous, 
because the lowest carboniferous conglomerate lies on 
their edges and contains gold derived from them. 

In the Transvaal some of the gold veins are pre- 
Devonian ; they traverse Silurian rocks with intrusive 

nite and diorite. Resting on the denuded edges of the 
ilurian rocks, and at the base of beds believed to be 
Devonian, pole ime wo containing gold. The De- 
vonian rocks are themselves traversed by diorite dykes 
and by auriferous veins. 
These general considerations supply a key by which the 
ible occurrence of gold in quantity, or rather its pro- 
ble non-occurrence, may be anticipated. Gold occurs 
chiefly in quartz veins in Cambro-Silurian rocks, or in 
rocks of other ages which have been, to some extent, 
altered from their original condition of soft sediment ; 
but, as a rule, only where these rocks have been invaded 
by intrusive masses of igneous rocks—sometimes granite, 
but chiefly diorite and diabase. In ordinary fossili- 
a secondary rocks the occurrence of gold veins is un- 
ely. 

In all gold-bearing districts disseminated gold may be 
expected to occur in rock newer than the auriferous veins; 
but with rare exceptions it is only where concentrated in 
gravel that the gold exists in payable quantity. 

Gold generally occurs in quartz veinsin the free state ; 
but itis often associated with various metallic sulphides— 
chiefly iron 2md copper pyrites. Even here it is probably 
in a free metallic state, but it is so finely divided that its 
extraction is difficult. Al) vein gold is subject to loss in 
stamping; but the losses in treating gold which occur 
with sulphides are often great. Much gold passes away 
in a finely divided state in the tailings, and there is a 
further loss in amalgamation, in consequence of the gold 
not presenting a free metallic surface to the mercury. 
These losses sometimes amount to about 70 per cent. of 
the total gold in the ore; it is frequently from 30 to 40 
per cent. nt improvements in mining and metallurgy 
have diminished the rate of loss, and from these im- 
provements an increased yield of gold may be looked for. 

Under this head of vein gold should be classed the 
gold occurring with the ores of other metals in sufficient 
quantity to be worth extracting. In much of the silver 
ore of the Comstock, &c., the gold occurs to about one- 
third the total value. 

There are other important mineral masses which must 
be classed with lodes, but which are extremely irregular 
in their mode of occurrence, and are very likely to 
diminish in productiveness in depth. There are the 
*‘bonanzas,” and similar rich masses of ore, which have 

ielded such vast quantities of silver and gold in the 
United States. In the Comstock, which is in many re- 
spects an exceptional area, the bonanzas are enlargements 
of a quartz lode along the junction planes of eruptive 
rocks. Asa matter of experience, it is found that these 
become less frequent and important at great depths. 

Of different origin from these bonanzas, but resembling 
them in containing large quantities of ore, are the cham- 
bers or pockets in calcareous rocks from which the greater 
part of the silver of the United States is now obtained. 

The opinion held in the early days of Californian 
mining, that lodes of gold ote diminish in production 
in depth, has been abundantly disproved. All lodes vary 
in productiveness in different places, and when in work- 
ing downwards the lodes became impoverished, the work- 
ings were abandoned, and the miners transferred their 
energies to other lodes at the surface. But it is now known 
that euch impoverishment is in most cases only local. If 
the lode be followed it generally regains its one pro- 
ductiveness, At the Adelong mine, New South Wales, 
payable quartz is raised from adepth of 1030 ft. But it is 
P Victoria that the deepest Australian mines are found. 
In the Sandhurst district there are twenty-nine shafts 
over 600 ft. deep, twenty-three over 1000 ft., two over 
2000 ft. The deepest is the Magdala mine (Ararat), the 
shaft of which is 2409 ft. deep. 

A lode of the same average productiveness, however, 
may pay well in the upper part, but may prove unre- 
munerative in the lower part, the actual yield of gold re- 








* Abstract of paper read before the British Association 
at Manchester. 
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maining the same. The general working expenses are far 
less for shallow mines than for deep mines. The lode is 
decomposed near the surface, and is more easily worked ; 
the sulphides are also decomposed, and the gold set free. 
In deep mines the sulphides are not decom , and 
there is an increased loss in stamping and amalgamating. 

The second great division under which native gold may 
be classed is that of alluvial deposits, derived from the 
waste of rocks containing auriferous veins. The old con- 
glomerates already referred to belong to this class; but 
their interest is scientific rather than practical, because 
they are too limited in extent to yield much gold, although 
generally worked for the metal where they occur. 

The great alluvial gold deposits of the world are of 
newer tertiary age. The older beds of California and 
Victoria are believed to be of about the age of our English 
crag ; but the evidence for this is by no means conclusive, 
and they may be of later date. Their great merge 
however, is proved by : (1) Their vast extent and thick- 
ness; (2) the great sheets of volcanic rock which cover 
them ; (3) the enormous denudation which the gravels 
and the overlying sheets of basalt have undergone. 

The modern alluvial deposits have been derived from 
the waste of these old Pleiocene (?) deposits ; the gold has 
thus undergone a second concentration and the gravels 
are often ona rem meted enriched. 

Alluvial deposits have hitherto yielded at least nine- 
tenths of the world’s gold; in old times the proportion 
was higher. The enormous developments of gold mining 
within short spaces of time, as in California and Victoria 
in 1849-52, were entirely due to alluvial mining. 

In Russia, Siberia, and British Columbia almost the 
whole of the gold now produced is alluvial; but in 
Australia, the United States, and in South America vein- 
mining is increasing as the alluvial deposits are becoming 
exhausted. 

Previous to the discovery of gold in California gold was 

roduced in the United States in Georgia, North and 

uth Carolina, Tennessee, Alabama, and Virginia ; the 
total production of these States from 1804 to 1850 is esti- 
mated at 15,172,300 dols., Georgia and North Carolina 
each producing over 6,000,000 dols. 

Before 1871 California stood at the head of the States 
in its output of the precious metals, but from 1871 to 1879 
this place was taken by Nevada, in consequence of the 
immense development of mining in the Comstock area. 
In 1880 (census year) Nevada fell to the third place, 
having been passed again by California and also by 
Colorado, which then ranked first. In 1884 Nevada fell 
to the fourth place, having then been just passed by 
Montana, Colorado keeping its place at the top of the list. 
In 1885 the produce of Montana went rapidly ahead, 
whilst that of Nevada remained stationary. 

he occurrence of gold in California was known to the 
Spanish Jesuit missionaries and to others; but it was not 
worked till 1848. So rapidly were the placers developed 
that in 1849 the production was 8,000,000/., and in 1859 it 
rose to 13,000,000/. Gold-mining began in Oregon in 
1852; Arizona in 1858; Colorado in 1859; Idaho and 
Montana in 1860, 

The chief gold-producing States after California are 
Nevada, Dakota, and Colorado. But up to the year 1880 
California produced 50 per cent. of the gold of the United 
States, and 714 percent. of that obtained from placer 
mines ; and even in 1885 it produced 40 per cent. of the 
total amount of gold obtained. 

Since 1880 California has decreased to 12,700,000 dols., 
chiefly in consequence of repressive legislation as regards 
hydraulic mining. This decrease would be far greater 
were it not that quartz-mining has much developed. The 
Bodie district, in Mono county, for some years gave the 
chief supply of quartz gold; but this has fallen off in 
yield, and the supplies now largely come from districts 
further to the north-west. 

It is fortunate for the future of Californian mining that 
much placer gold is obtained by ‘‘ deep mining,” carryirg 
levels at the bottom of the gravel beds, which often lie 
under a great thickness of lava. This process, however, 
is less productive of gold; it can only profitably em- 
ployed where the drift is deep and covered with volcanic 
ook, and where the rich ground is always at the bottom. 

**The results of actual practice in Nevada county and 
elsewhere demonstrate that hydraulic mining, compared 
with drifting, employs twice the number of men and 
extracts four to six times the amount of gold per lineal 
foot of channel. The yield of the North Bloomfield 
Channel by pga has been 150 dols. per lineal foot of 
channel, while hydraulicking the entire deposit in this 
locality has given a yield of 750 dollars per foot.” (Bowie, 
** Hydraulic Mining,” page 86). 

Theinjunction against hydraulic mining applies only 
to the central counties of California, and in other parts it 
is carried on as usual. In the north-western part of the 
State it has of late years been developed ; here the rivers 
flow direct to the sea through deep caiions, and hydraulick- 
ing does not harm the streams nor interfere with agricul- 
ture. Of the other States, Colorado, Montana, New 
Mexico, and Arizona have grestly increased their pro- 
duction, the Nevada yield has fluciuated eundidersaiy, 
whilst that from Idaho and Dakota has remained almost 
stationary, and a slight decline has taken place in the 
amount obtained from Oregon. 

The general result of this inquiry is to establish the 
important fact that so far as the United States are con- 
cerned the gold supply is steadying, with a slight tendency 
to increase ; we may expect this steady yield to continue, 
because it is due to an increasing proportion to vein- 
mining. Placer mining yielded 36 per cent. of gold in 
1880; only about 30 per cent. in 1885. 

In Tasmania gold was discovered in 1852, and quartz- 
mining began in 1859; but the yield must have been small, 
as in 1866 the production was only 348 oz. It varied up 
to 11,107 oz. ip $876, falling to 5777 oz. in 1877. The dis- 





covery of the Lisle alluvial deposits raised the yield to 
25,249 oz., in 1878, which increased to 60,155 oz. in 1879. 
This was the maximum year. The yield has declined to 
41,241 oz. in 1885. 

As regards Australasia, the general result of a prett; 
complete inquiry may be stated as follows, Althoug' 
Victoria still holds the firat place, and may do so for some 
years to come, there is some probability of it being de- 
ot from this position of honour in favour of Queens- 

and, the vein gold from which is increasing in amount, 
and is likely to do so still more. With a probable increase 
in New Zealand, and much placer gold still unworked in 
Victoria, it is likely that the total produce of Australia 
will, for some time to come, not fall below 5,000,000/. per 


year. 

Practically the whole of the gold of Nova Scotia is 
raised from quartz veins ; the denudation of the gold- 
bearing rocks must have produced a vast quantity of 
alluvial gold, but this is now mainly dispersed over the 
bed of the Atlantic, although it is likely that some gold 
may be found beneath the alluvium of the valleys near 
Halifax. Gold was discovered in 1859; in 1862 over 
7000.0z. was raised, 14,000 oz. in 1863, 20,000 oz. in 1864, 
and 27,000 oz. in 1867: this was the maximum yield. Since 
1871 it has ranged from 11,000 oz. to 16,812 0z., with the 
exception of one a (1874) when it fell to 91400z. The 
steady increase of late years is noteworthy. 

Although interesting from a scientific point of view, the 
gold of Canada has no influence on the world’s produc- 
tion. In 1864, following the great rush to the Fraser River, 
British Columbia ranked, after California, with the best 
of the American States; but it now would take only the 
tenth place, and Canada, as a whole, would oaly take the 
seventh place. 

The large amount of gold obtained since 1851 from the 
United States and from Australia leads most people to 
pay but small heed to Russia as a gold-producing State, 
but this is a grave mistake. During the few years pre- 
ceding the great gold discoveries, Russia (including 
Russian Siberia) was the chief gold country of the world ; 
and notwithstanding the great output of other districts 
the variations in its yield have had a perceptible influence 
upon the world’s production. The maximum yield was, 
in 1879, 5,942,000/. ; the yield fell to 4,561,000/. in 1882, 
but rose again the next year, and was 4,980,000/. in 1884. 

The history of Russia’s gold production when compared 
with the production of the other great gold countries is 
very striking in its uniformity. This is the more re- 
markable because almost the whole of Russian gold is 
obtained from placer workings, quartz-mining bein 
mainly confined to the south-eastern slopes of the Ural 
Mountains. The reason of this uniformity of yield is the 
vast area over which the workings extend. The yields of 
the various districts have varied much, but the average 
production of the whole is fairly steady. 

The modern developments of Russian gold-mining have 
been in the extreme east, inthe basins of the Amur and 
the Lena; here, as elsewhere in Siberia, entirely in 
alluvium. Much of the ground is perpetually frozen, and 
has been so probably since the glacial period. This frozen 
condition of the gravels has protected them from denuda- 
tion ; but for this much more would have been swept into 
the sea by the summer floods. The preservation of the 
Siberian placers is thus due to frost; those of the Cali- 
fornian and Victorian placers to volcanic action. 

The vast extent of unworked placers in Eastern Siberia 
will yield a steady supply for many years to come. But 
the older placer workings in other areas will fall off in 
yield, and therefore it would not be safe to anticipate a 
yearly increase to the world’s annual production from this 
source. There is one point, however, to be bornein mind. 
The source of the gold must be in the Altai and in the 
ranges of mountains to the east. All this is practically 
unexplored ; and we may fairly anticipate the discovery 
here of quartz veins, which will probably help to keep up 
the supply of Siberian _ when the yield from the placers 
decline. Very little is known of the geology of this region, 
but the existence of Silurian rocks has been proved. 

It has been stated that Western Africa during part of 
the last century produced over 3,000,000/. of guld yearly. 
Similar estimates have been made fur South-eastern Africa 
during the Portuguese rule. But Dr. Soetbeer’s estimate 
for the whole of Africa is a yearly average of 279,000. 
from 1701 to 1740, and of 209,250/. from 1741 to 1800. It 
is probable that the yearly production of the whole world 
during the last century rarely exceeded 3,000,000/., and 
that only during the maximum period of the Brazilian 
placers. We need not, however, doubt the existence of 
rich alluvial tracts in Western Africa, which, after having 
been drawn upon for centuries by hand labour, may yet 
for awhile yield considerable supplies if systematically 
worked. 

No trustworthy data are available for ascertaining the 
yield of gold in South Africa, and the accounts of the 
value of the gold-producing areas are very conflicting. 
Some look to South Africa as a district which will soon 
rival California and Victoria; but there is no evidence 
that such a future is before it. There are numerous reefs 
of auriferous quartz, some apparently along the bedding 
of the rocks, others cutting across the bedding; these 
auriferous veins are associated with intrusive diorites. 

A steadily increasing yield of gold may be looked for 
from this area, but, so far as we yet know, not in sufficient 
— to be of importance in the general stock of the 
world. 

Although gold occurs in many parts of India, it is only 
to the southern part of the peninsula that people look who 
have great hopes of a large gold supply. Probably these 
hopes are less high and less generally felt than they were 
a few years back. Kolar is supposed to be the district 
which yielded the chief supply of gold to the native princes 
in past times, and it gives some promise of supply for the 


future. But there is no probability that it, or any other 





part of India, will rise to a 9 rank as a gold-producing 
country. Nothing is officially known as to the exact 
amount of gold produced in India at the present time, 

The amount of gold raised in China is certainly large, 
but its value is unknown; Mr. R. Giffen, from the excess 
of export over import, takes it at about 1,000,000/. per 
year. This is important, because, from the absence of 
statistics, China is not included in Dr. Soetbeer’s estimate. 
_ Many of the Asiatic islands, and especially Japan, have 
in the aggregate yielded a considerable amount of gold, 
and will pro! wf continue to do so; but from the point 
of view in which we are now considering the question 
these areas need not detain us. Here, as in Africa, the 
reputed production during Portuguese rule is vastly in 
excess of what, apparently, can be raised now. 

It is of some importance to obtain a fairly correct esti- 
mate of the yield of South America and Mexico, because 
it is on all hands allowed to be large. The differences in 
the estimates of Sir Hector Hay and Dr. Soetbeer are 
chiefly due to different figures for these districts, Sir 
Hector Hay’s being much the lower as regards silver, and 
—y lower as regards gold. 

here is some convenience in classing Mexico with 
South America, because together they contain the older 
goldfields of the western hemisphere, the chief source of 
the precious metals from the discovery of America to the 
development of the Russian and Siberian goldfields. 
It therefore ranks between New South Wales and New 
Zealand. 

Gold occurs in the United States of Columbia in lodes 
cutting through rocks of ages from pre-Cambrian to 
= and under many varieties of condition and 
purity. 

All accounts agree as to the gold resources of Venezuela, 
but with the notable exception just mentioned few of the 
mines have as yet been successful. 

The yield of French Guiana averages about 240,000/. 
yearly ; this is all alluvial gold. Dutch Guiana produced 
about 70,000/. in gold in 1879; gold-mining commenced 
here only in 1875. 

Gold is known to occur in British Guiana, but very little 
has been done to work it. Something may be done here 
when the political questions are in in a more settled state. 

Brazil yielded a great deal of gold in the last century, 
when the rich placers were discovered. As these were 
worked out the field fell, and the produce now is very 
largely from quartz-mining. The period of maximum pro- 
ductiveness was from about 1730 to 1750. In some of these 
years it is supposed that about 5,000,000/. of gold were 
raised, but the average production must have been much 
below this. It fell to an average of 50,0007. from 1800 to 
1840; rose to 250,000/. or 300,000/. between 1840 and 1860, 
and then rapidly fell ; in 1870 and for a short time after 
it is believed to have fallen to 5000/. 

With the development of vein mines the gold production 
of Brazil rapidly rose, largely in consequence of the 
St. John del Rey mines. But of late years it has declined 
in consequence of a series of misfortunes at these mines. 
In 1879 the production of the Minas Geraes district was 
about 235,000/. The yield was estimated at about 155,000/. 
in 1881 and 1882, and at about 132,000/. in 1883 and 1884. 

The estimates for the total production of gold in Brazil, 
from the first yo of the placers (about 1680) to 1880, 

ive from 145,000,000/. (Soetbeer) to 180,000,000/ (Del 

ar); one-tenth, or less, being from vein mining. e 
remaining South American States, including Peru, Bolivia, 
and Chili, probably produce about 100,000/. yearly. 

Mexico is chiefly known as the great source of silver, 
but its gold produce is of some importance. 

Europe (other than Russia).—It would be of great in- 
terest to trace the sources of the gold raised in Europe, 
and especially to discuss the production in times when 
Europe was largely dependent upon its own resources for 
its stock of gold. But this would carry us beyond the 
limits of our subject. Nor need we stay to describe in 
detail the production of each country. All the gold- 
bearing districts of Europe are well known, and there is 
no likelihood of any increased yield, save to some extent 
by the improved treatment of ores containing gold in small 
quantities. The recent increase in the oan of Germany 
is mainly due to this cause, many low-class sulphuretted 
ores from Australia being sent there for treatment. 

The following are statistics of European gold : 
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(To be continued.) 








Cxaicaco.—A new manufacturing suburb of Chicago is 
being developed under the title of Kast Chicago. An ex- 
tension of the Pittsburg, Fort Wayne, and Chicago Rail- 
road, under the name of the State Line and Indiana City 
Railroad, has been placed under construction ; it will run 
in an easterly direction through East Chicago. It leaves 
the main line at Hegewisch, passes near the works of the 
East Chicago Steel Company, and will afford means of 
communicating with several other manufacturing esta- 
blishments. Dredges are now at work digging a ship 
canal through Berry Lake and Lake Geo to Lake 
Michigan. en completed it will be 200 ft. wide and 
deep enough to float the largest lake vessels, affording short 
and direct communication between Lake Michigan and 
East Chicago. 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comritep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of Fp and postage, addressed to H. ER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specijication, 

ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


FURNACES. 


11,776. J. E. Baugh and C. Hinksman, London. 
Improvements in Furnaces for Chlorinating Ores 
and in the Process in Connection therewith. (8d. 
1 Fig.) September 16, 1886.—Upon arches A are placed tiles 
leaving apertures B between the several beds of tiles. Pyrites in 
lumps C are then laid over the apertures B, forming columns of 
the whole width and height of the furnace. Pulverised calcined 








ore D mixed with salt in the ordinary manner is placed between 
the rock pyrites on the solid beds of tiles. The raw pyrites ore 
contains fuel in itself to chloridise the calcined pulverised ore, and 
after alittle fuel has been used to kindle the sulphur, the furnace 
may be left undisturbed until the ‘ charge” is completed and 
has cooled down ready to be withdrawn. (Sealed September 23, 
1887). 


13,789. F. Siemens, London. A Combined Evapo- 
and Calcining Furnace. (8d. 4 Figs.) October 27, 
1886,—This invention relates to a furnace for evaporating saline 
liquors and calcining the concentrated product, the object in view 
being to render the same structure and firing available for both 
purposes, and to shield the metal of the evaporating pan from the 
destructive effects of extreme local heat. The body A of the fur- 
nace is of circular form. Above its crown arch is a space B 
covered by the evaporating pan C. The space B communicates 
with the furnace A by several flues D. Gasfrom a producer is sup- 
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plied by the flue G, and meets with air supplied by the flue I. The 
mixture produces a flame at E, which spreads over the bed and 
issues from the furnace chamber by the outlets M. Some of the 
combustion gases ascend the flues D and after circulating through 
the space B and heating the pan C, descend by other flues D1 and 
issue with the rest of the products by the flues M. Openings b 
are provided in the crown of the furnace, which can be opened 
more or less so as to expose the pan C more or less to the 
radiation from the flame in the calcining chamber A. (Accepted 
August 27, 1887). 

7482. R. de Soldenhoff, Cardiff. Improvements in 
or Additions to Means or Apparatns Employed in 
the Manufacture of Coke for the Desiccation and 
Incineration of Precipitants or Solids Resulting 
from Sludge or other Substances Liable to Putrefy. 
{lld. 4 Figs.) May 23, 1887.—According to this invention any 
desired ber of inci ting furnaces may employed 
arranged so that each incinerating furnace d is located between 
a pair of coke ovensc. Each incinerating furnace d is a double 
furnace, the floor of which inclines at an angle on each side of the 
centre, so that the sludge cake can slide down it with slight assist- 
ance. The coke ovens ¢ are first charged, and when the coking 
process is in full operation the sludge or sewage is charged from a 
truck ¢ into the hopper v, and when dry is pushed from time to 
time down into the inclined furnace d, where the sludge is in- 
cinerated by the hot gases supplied by the coke ovens.c. The in- 
cinerated sludge or ash is discharged from the lowest point of the 
furnace d into tram-cars and conveyed to the stores. The wa: 








gases pass away by flues under the coke ovens into the main exit 
flue a. The cold air enters by the flue & parallel to the flue a, and 
is then further heated by passing through the flue 2 on the other 
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side of the main flue. When thus thoroughly heated the air 
reaches the two horizontal flues m, m situated just above the 
incinerating furnace d. ( August 30, 1887). 


MANUFACTURE AND TREATMENT OF IRON 
AND STEEL. 


12,356. A. Brin, London, and L. Q. Brin, Paris. 
Improvements in the Manufacture of Iron and 
Steel. (8d. 2 Figs.) September 29, 1886.—The improvements 
consist in subjecting the metal which has been separated from its 
ores in the blast furnace, or melted in the cupola or the like, and 
whilst it is in a molten condition, to the action of purifying and 
modifying agents such as oxygen, carbonic oxide gas, carbonic 
acid gas, hydrogen and nitrogen, which are or forced into 
the molten metal. This treatment has the result of freeing the 
metal from silicon, manganese, sulphur, and phosphorus. (Sealed 
September 27, 1887). 


12,362. C. J. Sandahl, Trimsarn, Caermarthen, J. 
Birchall, Rainhill, Lancaster, and J. Musson, Liver- 
pool. Improvements in the Manufacture of Iron 
and Steel and in Blast Employed therein. 
(Sd. 1 Fig.) September 29, 1886,—According to this invention 
the ore and fiux are charged from the top intoa reducing chamber 
A, and there reduced to a metallic spongy state by the aid of water 
gas which is supplied from the gas main d through tuyeres a. The 


























ro 
gases after passing through the molten metal are led away by the 
pipe e and utilised for heating purposes. e valves o and o2 are 
then opened, and a quantity of the metallic sponge is raked down 
the duct C into the crucible B. When the latter is charged 
and air are forced into tuyeres ¢ and rise through the charge, 
escaping by the passage m. The metallic sponge is thus melted 
and fallsto the bottom or hearth of the crucible, whence it is 
drawn off in the usual way. (Accepted August 27, 1887). 


28.008. Cc, J. Sandahl, Caerm: 


Lancas 
Improvements in 
iteel. (8d. 1 Fig.) September 29, 1886.—This invention 
relates to an improved process of purification. The molten metal 
coming from the ay 4 hole A of a blast furnace or cupola flows in a 
thin stream down the closed duct B, which is lined with refractory 
material, and has a stepped bottom 6! and lateral and inclined 








air holes b2 in double rows with an air chest common to all the 
sets of holes 2. The metal flows over the steps in cascades, and 
during its e air is forced through the metal, thereby 
oxidising and removing the metalloids. The metal may be poured 
into a casting ladle at the end of the duct B and run into moulds 
to form ingots. The construction of the stepped bottom b! pre- 
vents the air holes from becoming burnt or stopped up. (Accepted 
August 27, 1887). 

13,502. E. Wheeler, Boston, Mass., Im- 
provements in the Production of Compound Ing 
(8d. 9 Figs.) October 22, 1886.—Inventor claims: As an im- 
proved article of manufacture a metal ingot composed of an inner 
malleable meta] of one grade of carbon, and an enveloping mal- 
leable metal of the same or a different grade of carbon, the said 
enveloping metal being disassociated fromthe inner metal. (Ac- 
cepted July 30, 1887). 


2780. J. Dahl, Kiel, Germany. Improvements in 
Annealing Steel. (6d.]. February 22, 1887.—The articles to 
be annealed are placed in layers on firebricks between crushed 
fuel from white wood, turf, or charcoal, intermixed with 
small chips of wrought iron, in a receptacle coated with firebrick 
mortar. White lead is also strewn upon the steel articles and on 
the walls of the vessel. (Accepted July 30, 1887). 


TREATING ORES. 


9098. E. Fischer and M. W. Weber, London. Im- 
provements in Amalgamators, [lld. 6 Figs.) July 12, 
1886.—The improved apparatus comprises a mixing apparatus A of 


U.S.A. 





ste | the usual construction and a tank containing mercury into which 








dip three rollers b, c, d, supplied with electric current from a 
dynamo. The roller } acts we pe with the mercury as negative 
or cathode. The rollers c, d are provided on their faces with 
carbon strips g, which act as anodes, The mixed ore and liquid 
from the mixer A is led into the mercury tank and there treated 
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with the addition of chlorine gas and permanganate of potash in 
solution. A wood dise m, faced on its underside with carbon, 
serves to retain any further particles of precious metal. The ore 
is then further passed over a revolving copper pan o for the 
urpose of insuring that no particles of mercury will be lost. 
Sealed September 23, 1887). 


11,817. J. 8S. MacArthur, Pollokshields, Renfrew, 
-B., R. W. Forrest, W. Forrest, and G. rton, 
Glasgow. Improvements in Obtaining Gold, Silver, 
and other Noble Metals from Ores or other Com- 
pounds. [6d.] September 17, 1886.—The improved process 
consists in treating the ores or compounds in a powdered condi- 
tion with chlorine, bromine, or iodine, in a solution containing 
salts, such as arsenates, borates, carbonates, ferrates, manganates, 
hosphates, silicates, &c., which will not absorb the chlorine, 
romine, or iodine to any material extent, nor precipitate gold 
from solution, but will prevent base metals and pyrites or mundic 
from dissolving. (Sealed September 23, 1887). 


12,729. G. M. Edwards, London. Im ements in 


ery and Appliances for Trea’ ee Dr x 
and Cl and other Mineral es, and 
Modes, M Connected therewith, 


an 
and for other Useful . [1ld. 4 Figs.) October 6, 
1886.—The pulverised mineral or other solid matter is passed into 
a series of vessels,in which it is subjected to the action of a con- 
tinuous flow of water and to the intermittent pulsatory action of 
such flow of water conjointly with an intermittent stirring action 
whereby the larger and heavier particles of ore are retained in 
the upper vessels, while the smaller and lighter particles overflow 
— “w7 are retained in the lower vessels, (Accepted August 27, 


7519. J. Belou, Paris. Improvements in the Treat- 
ment of Ores. (8d. 6 Figs.) May 25, 1887.—Inventorclaims: The 
new or improved process of treating ores in general, and pyritous, 
auriferous, and argentiferous ores in particular, by reducing the 
metals contained in such ores by means of pure hydrogen or car- 
bonated hydrogen free from any oxidising cause, and by using 
said hydrogen as agents for the reduction and heating of the ores 
in order to obtain at the same time their reduction and fusion 
in the same apparatus. (Accepted July 30, 1887). 


DISTILLING. 
B Leith, Midlothian, N.B. Im- 


urns, . 
provements in the Construction of Retorts and Ap- 
the Destructive and Cumulati Distal 





— for ive 
tion, Car’ , and Calcining of Compound 
jae org gry Ly October 7, 7 Fy ge piston 


J islowered from the internal cylinder H tothe neck-piece, and forms 
a continuous tube or flue from the neck to the top of the cylinder, 
and forms a vent through which gases and air can escape when the 
valve Y is lifted. The retort is filled up to the dome with the 
substances to be distilled. The furnace G is charged and lifted 


























through the door g. Steam is turned on through the pipe S, and 
air is supplied to the furnace from a blower which forces air into 
the top of condenser N in which the air through horizontal 
pipes and reaches the furnace by a pipe . The products of com- 

ustion pass off by the pire L through a trap basin M containing 
tar into the condenser N, and are collected in the tank O. When 
the distillation is completed the perforated piston J is lifted and 
the spent substances in the retort fall through the furnace into 
any convenient receptacle. (Accepted August 6, 1887). 


W. Burns. Leith, Midlothian, N.B. Im- 
Distillation of Tar, Oil, Resin, 


in 
A Purpose, [8d. 10 Figs.} November 18, 
1886.—The liquid hydro-carbons are distilled according to this in- 
vention in a double distilling retort, with a steam annular space 
between the outer and inner shells of the retort. The vapours are 
first mixed under hoods placed inside the retort, and are then de- 
com) in a se te retort by being caused to pass through red- 
hot charcoal. y redistilling over and over again a portion of 
naphtha with fresh tar, highly volatile vapours are produced 
which increase the illuminating power of the gas. (Accepted July 


6986. W. Sanzenbacher and 8S. Tanatar, Odessa, 
aA tus fi 


or Distilling Fatty 

per Steam. (8d. 2? Figs.) 

May 12, .—According to this invention the steam neves attains 
a higher temperature than the liquid to be distilled, by causing 
the steam to be superheated in the distilling apparatus, by the heat 
of the fatty oxides, and allowing it to enter among the fat acid 
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when it has attained about the temperature of the latter. The 
charge of the fatty acid is heated to about 280 deg. Cent., and the 
steam that is passing through the apparatus is allowed to escape 
into the air until it has attained a temperature of about 200 deg. 
Cent., after which it is allowed to enter among the fatty acids and 
to carry off the products of distillation. (S August 19, 1887). 


7190. J. Wallace, London. An Improved Mode and 
Apoeretne for Distilling and Maturing Alcohols. 
(8d. 1 Fig.] May 17, 1887.—This invention relates to an improved 
** still cofamn” or apparatus for distilling alcohol at one con- 
tinuous operation, whereby a mature or ‘‘ aged” spirit is produced, 
and the bringing over of fusel and other impurities is avoided, 
whilst an increased yield is obtained. (Sealed August 23, 1887). 


MISCELLANEOUS. 


8312. Pauline Farinaux, Lille, France. An Im 
roved Apparatus for the Manufacture or Produc- 
ion of Carbonic Acid and other Gases. (8d. 2 Figs.) 
June 23, 1886.—The improved apparatus produces carbonic acid, 
or other gages resulting from chemical decomposition, in propor- 
tion as they are used, and also discharges the gases at a constant 
ressure. The generator A is provided with a perforated bottom 
On the latter is placed fragments of suitable carbonates such 

as marble, &c., and water is poured in ontop. The receiver K is 
then filled with water mixed with sulphuric or hydrochloric acid, 
A quantity of hydrochloric acid is then poured on to the carbonate 
in the generator A, and the cover C is tightly closed. The appa- 














ratus will then work regularly and automatically until the pro- 
ducts have been pletely d posed. The carbonic acid 
given off passes into the washer or purifier E, whence it is drawn 
off for use. When the pressure produced is greater than that of 
the weight of the valve i. and the acid liquid from the generator 
A is forced into the receiver K, there is no longer any contact 
between the carbonate and the decomposing acid, so that decom- 
position and consequently the production of carbonic acid ceases, 
until the consumption of carbonic acid will have reduced the 
pressure in the generator, whereupon the lower valve I opens, and 
the acid liquid will return to the generator, soas toagain generate 
carbonic acid. (Sealed July 15, 1887). 


10,873. Dr. A. Rossi and C. Hellfrisch, Offenbach 
a/M, Germany. A Process for the Manufacture of 
Gum, [4d.) August 25, 1886.—The improved process for the 
manufacture of gum consistsin boiling starch under pressure with 
water and acid, neutralising the acid, again boiling under pressure, 
eliminating salts and cellulose, filtering and concentrating. 
(Sealed August 26, 1887). 


10,955. J.T. Watts and W. A. Richards, Sandbach, 
Chester. Improvements inthe Manufacture, Purifi- 
cation, or Separation of Sodium Bicarbonate. [4d.] 
August 27, 1886.—The improvement in the facture of sodi 
bicarbonate consists in adding sodium chloride to the aqueous 
solution of crude sodium bicarbonate obtained the a i 
soda process, and agitating with or without artificial cooling till 
the sodium chloride is dissolved and sodium bicarbonate is sepa- 
rated out. (Sealed September 2, 1887). 


10,957. A. Nikiforoff, Chimka, Russsia. Improve- 
ments in the Manufacture or Production of Benzol, 
Anthracene, Naphthaline, and other Products from 
aphtha and Naphtha Residues, [6d.) August 27, 1886. 

e naphtha or naphtha residues are first slowly decomposed in 
cylindrical retorts at a low temperature so as to produce as large a 
quantity as possible of hydro-carbons boiling at a temperature of 
from 0 deg. to 200 deg. Cent. These hydro-carbons are then sub- 
mitted to a second distillation by which they are transformed into 
aromatic hydro-carbons (benzol). The residues are then treated 
in known manners in order to produce anthracene, naphthaline, 
and other products. (Sealed September 2, 1887). 


11,192. H. W. lenges London. A Process for 
the Treatment of ool t to Produce Unguent 
Material therefrom. [6d.! September 2, 1886.—The fatty 
acids are first separated from the raw material or wool fat either 
by solvents, such as a mixture of alcohol and carbon bisulphide, 
or by distillation, and then treating the residue while in a melted 











caused . pass beneath water or other liquid. (Sealed September 
27, 1887). 

Brin, London, and L. Q. Brin, Paris. 
Improvements in Means for the Manufacture 
Production of Ozone. (8d. 3 Figs.) oy eyed 17, 1886.— 
The oxygen or air from which the ozone is to be formed is passed 
between layers or masses of divided or granular or many-pointed 
conducting material connected respectively with the poles of an 
electric generator, so that numerous sparks are caused to pass 
through the oxygen or air. (Accepted August 6, 1887). 

12,110. J. J. Hood and A. on, London. 
Improvements in the Manufacture of Meta-Stannic 
d and in the Purification of Meta-Stannic Acid. 
{6d.] September 23, 1886.—Meta-stannic acid is prepared accord- 
ing tothis invention by first treating tin with su phuric and then 
oxidising the resulting mass by means of sodic nitrate or ferric 
sulphate, or manganic di-oxide, The meta-stannic acid is then 
purified from iron and organic matters by boiling with sulphuric 
acid and stannous chloride. (Sealed September 30, 1887). 


12,382. W. B. Halle , Oxford. Improve- 
ments in the ee eae Uinsertale for Use in 
the Treatment ‘of Sewage and other Foul juids 
in order to Purify them, and in the Method of Treat- 
ing them, and in —— for Use in their Treat- 
ent. (8d. 3 Figs.) ptember 29, 1886.—The sewage or 
foul liquids are purified by admixture with either spent oil shale, 
or a carbonised mixture of clay and shaleand carbonaceous matter, 
or with acarbonised mixture of these materials with either com- 
mercial sulphate of iron and sulphate of alumina. The improved 
purifying apparatus is so arranged that the matter under treat- 
ment will ascend in a continuous stream and will pass off from the 
upper part of the app after treatment. The sludge or preci- 
P tate separated from the stream of matter under treatment collects 
n the lower part of the apparatus and may be removed while the 
matter is so passing. (Accepted August 10, 1887). 


12,535. A. Brin, London, and L. Q. Brin, Paris. 
Improvements in the Manufacture of Sugar. (6d. 
1 Fig.] October 2, 1886.—The improvements consist in the 
deodorising or bleaching of sugar or sugar-making materials by 
means of ozone in apparatus so arranged that the oxygen leaving 
the sugar or materials is reconverted into ozone for re-use in the 
same process. September 23, 1887). 


12,720. C. Heusler, Bonn, Germany. Improve- 
ments in Produ Silicious Copper and U 
the same for Me gical [6d.] October 
6, 1886.—Silicious iron is melted together with copper, and from 
the metallic mass thus obtained the upper portion —— 
partly of iron and partly of iron containing copper is removed an 
melted together with one or more non-silicious metals. (Sealed 
September 27, 1887). 


12,772. W.S. Squire, London. Obtaining Manure 

om Distillers’Spent Wash, [4d.] O2tober 7, 1886.—The 
spent wash having been first more or less cleared of suspended 
solid matter, is treated with milk of lime until completely neutra- 
lised. The precipitate thus formed is collected, pressed, and dried, 
andconstitutes a manure rich in phosphatic and nitrogeneous 
constituents. (Accepted August 10, 1887). 


13,752. W. M. Cutunerz. London, and H. Hill, New- 
castle. Apparatus for Inducing Complete Combus- 
tion of eral Oils, Gases, or Smoke to be Used 
for Heating or Lighting oses. [6d. 1 Fig.) October 
27, 1886.—On a stand A is mounted a vessel B containing mineral 
oil which may be heated by means of a steam coil C. A pipe D 
supplies compressed air or steam or a mixture of these to an 
ejector E which has a branch F opening from the space above the 





oil inthe vessel. By a light introduced at the slide door H the 
oil is ignited, and very imperfect combustion goes on, producing 
combustible gases and vapours in the space above the oil. The 
kindling hole H being closed, the compressed air or steam is ad- 
mitted from the pipe D, and this rushing through the ejector E, 
draws in the vapours and gases by the branch F, and sends these 
mixed with the air or steam through the hole G where the mixture 
burns n a flame of great heatand brilliancy. (Accepted August 
27, 1887). 

14,107. C, Audouy, Paris. A Method and Appa- 
ratus for Manufacturing Fuel Blocks in Form of 
Bullets. [lld. 9 Figs.) November 2, 1886.—The improved 
machinery consists mainly of two revolving mould wheels carry- 
ing half moulds arranged around their peripheries which are 
brought together at the point where the wheels meet, so as to form 





or dissolved condition with charcoal. The solvent is subsequently 
separated from the purified fat by distillation. (Sealed August 30, 
the ufacture of tes. [4d.] September 
stirring to the action of sulphurous acid gas until the base is con- 
being amorphous, anhydrous or ne: rly so, and practically un- 

11,741. ,Germany. Im 
relating to the Separation of Fat and 

Con 

wool has been washed, and which chiefly contains fat, fatty acids, 
lime. Thelime precipitate thus obtained is mixed with caustic 
rendering the deposit suitable for further treatment for the ex- 

11,816. A. Brin, London, and L, Q, 

ufacture 

oxide is to be produced is submitted ina molten state to the action 


1887). 

11,518. J. M. Collett, Gloucester. Improvements in 

jum Sulphi 
10, 1886.—Dry hydrate of sodium is submitted with constant 
verted into sulphite or bisulphite. The sulphite or bisulphite of 
sodium thus obtained differs from that, ordinarily produced, in 
changeable in the air, (Sealed September 16, 1887). 
W. Graff, Lesum I 
ony. Acids 

from Compounds the same. 6d.) Sep- 
tember 15, 1886,—According to this invention water in which 
and carbonate of an alkali, is treated with calcium chloride, hydro- 
chloric acid being added to prevent the formation of carbonate of 
lime, and the mixture is dried by the application of heat for the 
pu e of combining with lime all the fatty acids still free, thus 
traction of the non-saponifiable fats by means of benzine or the 
like. (Sealed September 23, 1887). 

Brin, Paris. Im- 
provements in the Man of Metallic Oxides. 
(Sd. 1 Fig.) September 17, 1886.—The metal from which the 
of oxygen. The vapours are conducted into a depositing chamber 
in which the oxides are collected, and the remaining vapours are 





gether an oval or bullet-sha mould. Rods or mandrels are 
arranged within the moulds while these are compressing the fuel 
blocks so as to produce a perforation or channel through the 
latter. The formed and perforated fuel blocks are automatically 
pushed out of the moulds by plungers. (Sealed October 4, 1887). 

14,344. J. W. Kynaston, Liverpool. Improvements 
in or rela to the Manufacture of Chlorate of 
Potash. [6d.] November 6, 1886.—The improved process con- 
sists in ing chlorine into milk of lime, adding a potassium 
salt, and separating the crystals in the manner well known, then 
adding lime and water to the mother liquor in sufficient quantity 
only to convert about half the chloride of calcium into oxychloride 
of calcium, heating the mixture, separating the crystals, and 
evaporating down the liquor to near the point of crystallisation of 
the chloride of calcium, cooling and thus obtaining a fresh crop of 
chlorate, then adding the remaining mother liquor and the drain- 
ings of the crystals to a fresh batch of the first mother liquor for 
similar treatment, in the mean time decomposing the oxychloride 
of calcium so as to obtain the lime applicable for the production 
of more oxychloride of calcium. (Sealed September 27, 1887). 


7499. C.Birley, Preston, Lancaster, and J. Stur- 
Birmingham. New or Improved tus for 
oe Supply 

of Gas 


Automatically Reguia 


Gas from such ucers, (8d. 3 Figs.) May 23, 
1887.—A steam jet is usually employed to inject the air into the 
gas producer, and the improved apparatus according to this in- 
vention is designed to control the supply of steam so employed. 
The supply of steam to the said steam jet is caused to enter the 





valve casing B by an inlet not shown, and to out by the pipe 
&. Thecommunication between the inlet and the outlet & is con- 
trolled by a hollow cylindrical Lon valve @ with ports c,c, and 
mounted on a spindle d, on which is also fixed the hollow ram ¢, A 
coiled spring J tends to press down the spindle and ram, and thus 
keep open the valve a. Steam from the boiler, which is fired with 
gas from the gas producer, is admitted by the pipe h to the surface 
of water contained in the chamber g. This chamber is in commu- 
nication with the underside of the ram e, so that the pressure of 





the boiler steam upon the water in the chamber g is transmitted 
to the underside of the ram e, thereby causing the ram and with 
it the valve a to be moved upwards, and so diminish the steam 
passage of the portsc,c. Thus, as the pressure upon the water 
at 7 is incre: or diminished, so will the amount of opening of 
the.ports c, c of the valve a@ be correspondingly decreased or en- 
larged, and the amount of steam passing through to the gas 
producer be correspondingly varied. (Sealed September 2, 1887). 


7518. J. pene Paris. A New or Improved Process 
for Manuf: Pure drogen (6d. 2 Figs.) May 
25, 1887.—The improved process of obtaining pure hydrogen con- 
sists in passing steam over red-hot iron placed in retorts, and 
afterwards spreading fine charcoal dust over the oxide produced 
by the decomposition of the water. (Accepted July 80, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of iy law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tue Lutgea-Oroten Rattway.—This railway has re- 
cently crossed the polar circle at a place called Anutkaski, 
a small hamlet, 134.2 kilometres distant from Lulea, and 
which was founded in the bya 1744. Thespot is 350 kilo- 
metres above the level of the sea. The line has passed 
through some very hilly country, which, however, becomes 
flatter as it approaches Anutkaski, the bogs at the 
same time increasing in size. The railway has now been 
pushed on to within 50 kilometres of Gellivara; the por- 
tion already completed amounts to 155 kilometres. 


Tuk Lonpon AssociaATION OF FoREMEN ENGINEERS 
AND DRBAUGHTSMEN.—The usnal monthly meeting of this 
Association was held on Saturday, the 1st inst., at 
7.30 p.m., at the Cannon-street Hotel, when the chair was 
occupied by the vice-president, Mr. W. P. Heath. After 
the private business was over, Mr. Heath introduced a 
discussion on gas burners by reading a short paper on 
‘The Welsbach Incandescent Gas Lamp.” e stated 
that of the many inventions for gas lighting introduced 
during the last few years, there is none that approaches 
the ideal of what a light should be so near as the incan- 
descent system. Several incandescent burners or Jamps 
have been tried and abandoned soon after the exhibition 
stage, the cause of failure being chiefly the difficulty of 
obtaining a material capable of withstanding the intense 
heat necessary to produce incandescence. The latest 
candidate for public favour is the invention of Dr. Carl 
von Welsbach, of Vienna, and bears his name. It has 
been in successful use for some time on the Continent, and 
is now coming into use in this country, and possesses the 
merits of burning common coal gas with cleanliness and 
economy. The lamp exhibited to the meeting had been 
carefully tested, and found to give a light equal to sixteen 
sperm candles, with a consumption of 24 cubic feet of 
ge per hour without smoke, and with very little heat. 

. Heath described the arrangement of the lamp and 
method of producing the incandescent mantle which 
gives out a meee brilliant light similar to an electric 
amp. He stated that his own experience had shown 
him that the lamp required careful handling in fixing as 
the mantle is very brittle, and if it is broken the lamp is 
useless. He did not think it well suited for movable gas 
fittings, such as chandeliers or swing brackets, but should 

put on brackets without movable joints. Neither 
should it be exposed to draughts which cause the light to 
flicker and burn blue, even although protected by a glass 
chimney similar to the Argand burner. He did not think 
the lamp in its present state would be largely patronised by 
the numerous class of small consumers, but that its clean- 
liness would recommend it to those who had been deterred 
from using gas on account of the deterioration it caused to 
books, Pg v pons and decorations. A discussion followed 
in which Messrs. Bartle, Smith, Bale, and Shorburn took 
part, and it was that the lamp was an advance on 
previous efforts. It was also stated that a newer arrange- 
ment was likely to come before the public soon in which 
the difficulty of the brittle mantle had been overcome. 
vote of thanks was awarded to Mr. Heath and the meet- 
ing closed. 
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The Metallurgy of Silver, Gold, and Mercury in the United | 
States. By Tuomas Eeateston, LL.D. London:| 
ENGINEERING. New York: John Wiley and Sons. 

[Szconp Notice. ] | 

Iv a previous issue of ENGINEERING* a notice of this | 
book appeared, which gave a general idea of its 
contents. As the work deals mainly with silver, 
describing very fully the various processes for ex- | 
traction and treatment, we shall devote the present | 
notice to as complete a review of these processes | 
as our space will admit of. 

_ “<The at silver-producing districts of the 
United States, lie in the Rocky Mountains and to 
the west of them. The ores themselves comprise 
every possible variety, both in their mineralogical 
constituents and in their richness.” 

In considering the treatment of silver ores the | 
author first deals with smelting, and very many 











en  — 


* See page 267 ante. 
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ways of sampling for assay are described in detail. 


| * Western gold and silver ores are, for metallur- 
| gical purposes, divided into four classes. 


Ist. ‘‘ Those which contain copper enough to be 
smelted for copper, from which gold and silver is 
extracted in the wet way, as is the practice of the 
Boston and Colorado works. 

2nd. ‘‘ Those in which there is a large quantity 
of lead, which can be smelted for lead, and the gold 
and silver extracted from it. 

3rd. ‘*Ores in which there is neither copper nor 
lead enough to allow of a process of smelting, but 
which can be treated in pans, these ores being ‘ free 
milling’ if they require no metallurgical treatment, 
or ‘rebellious’ if they have to be roasted with or 


' without the addition of salt. 


4th. ‘‘Ores which do not contain enough either 
of lead or copper for smelting, which are poor both 
in silver or gold, containing large amounts of sul- 
phur, arsenic, and antimony, and cannot be treated 
in many places in the West by any of these processes, 


‘and which can only be treated by leaching.” 


Silver ores which contain lead, or in districts 








where lead ores can be obtained, are generally 
smelted together and sent East as what is known as 
‘* base bullion.” 

Zinc desilverization is described. In this process 
it is necessary first to soften the lead, which is done 
in a reverberatory furnace where the metal is 
melted at a very low temperature ; this separates the 
lead which is much more fusible than the other 
metals. The time occupied in doing this varies 
from eighteen to thirty-six hours, Usually it is 
less than twenty-four. The lead from the soften- 
ing furnaces is put into large kettles, where the 
temperature is raised above the melting point of 
zinc, and when the heat is sufticient it is added in the 
proportion of about 1 lb. for every 5} oz. of silver 
contained in the lead. It is then stirred by 
hand until thoroughly incorporated. The zine, 
which absorbs silver, floats to the top as the 
kettle is allowed to cool ; this scum is then skimmed 
off. Care must be taken not to raise the temperature 
too high, as this would oxidize the zinc and the silver 
would go back to the lead. The desilverized lead is 
then refined by being placed in a furnace for from 
eighteen to twenty-four hours; the surface of the 
lead is continually exposed to the air, the charge 
being kept continually skimmed. A large part of 
the other metals will be caught in the scums, and 
the remainder will have been volatilized and carried 
off in gas ; the lead is then cast and sent to the white 
lead works. Zinc scums are treated by being re- 
duced to small pieces and distilled; the temperature 
in the retort is very high, and a little charcoal is 
added to the chargeto prevent the formation of oxide. 
The zinc begins to distil in about three-quarters of 
an hour, about 60 per cent. is recovered as metallic 
zinc and used again, 20 per cent. is recovered as 
blue powder mixed with oxide, the rest is lost. 
The silver is then left and is ready to be cast into 
bricks, Very complete plans and particulars of 
furnaces, retorts, &c., used for this process are 
given, while the methods employed are described 
with great minuteness. 

The ‘‘ Separation of Gold and Silver from Copper” 
is next described. Silver and gold being frequently 
so closely intermixed in ores, it is difficult to treat 
of one without bringing in the other. 

Ores when arriving at the Boston and Colorado 
works are sampled and paid for according to quality ; 
they are then reduced into about 2-in. cubes by 
a stone breaker, piled in heaps of about 50 tons 
and surrounded by cord wood, which is set on fire. 
The wood burns away in about twelve hours and by 
that time the sulphur in the ore is well. alight. It 
generally burns for about six weeks ; then the roast- 
ing is complete and the ore ready for smelting. 
Another form of roasting is in a reverberatory fur- 
nace, by which tailings and finely divided ores are 
treated. About half a cord of wood is required 
to roast one ton of ore in twenty-four hours, 

The roasted ores are then fused in a reverberatory 
furnace for ‘‘ matte;” the charge is arranged so that 
ten tons of mixed ores will produce one ton of matte. 
After treatment by heating, stirring, skimming, &c., 
the matte is tapped about once in every twenty-four 
hours. Matte may contain about 25 to 30 per cent. 
of copper, 20 0z. to 30,0z. of gold, 6000z. to 1000 oz. 
of silver, and some iron, zinc, lead, and antimony. 

Ziervogel’s process is next described for ‘‘ crush- 
ing and roasting matte for sulphate of silver.” The 
matte from the previous process must be crushed 
fine for roasting; it is broken by sledges and 
passed through a Dodge crusher. It is then put in 
a furnace and roasted for twenty-four hours, by 
which operation 90 per cent. of the remaining sul- 
phur is removed ; when cold, the calcined ore is 
crushed by a ball pulveriser, so as to pass through a 
60 mesh screen. The ground matte is then roasted 
for sulphate of silver, heat being applied gradually ; 
in this part of the process a maximum amount of 
sulphate of iron and some sulphate of copper are 
produced, but the silver remains unchanged. At the 
end of three hours the sulphate of silver is formed ; 
the sulphate of iron is decomposed at the end of 
two hours.; the sulphate of copper, at the time all 
the iron is decomposed, is at its maximum, which is 
at the end of the third hour. All the lumps in the 
charge are broken up during roasting so as to secure 
perfect oxidation. About 14 per cent. of sulphate 
of copper is left so as to insure no sulphate of 
silver being decomposed, but it is essential to reduce 
this proportion as low as possible. An average of 
from 90 to 95 per cent. of silver is in a state of sul- 

hate, and thus is soluble in boiling water. Before 
eaching the sulphate of silver, the charge from the 
furnace is allowed twelve hours to cool; it is then 
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mee, in tubs with double bottoms pierced with 
oles, and containing cloth filters; the tubs are 
kept constantly full of boiling water, the tempera- 
ture being maintained by steam ; ittakeseight or nine 
hours to leach the charge, and the filtration is dis- 
charged into tanks. The residue contains all the 
gold and a small percentage of silver which has not 
been leached or boiled out. From the tanks the 
leachings are run into troughs, wherein a series of 
copper plates are placed so as to give a large pre- 
cipitating surface ; at the end of a week the silver 
is all deposited on the copper plates, from which it 
is removed in the form of sponge. The silver is 
then washed in a solution of one part of sulphuric 
acid to one hundred parts of water for two or 
three hours; it is then washed for half an hour 
with clean water and steam ; after this it is dried in 
a furnace and then melted into bricks, the fineness 
being from 999 to 999.5. The residue in the leach- 
ing tubs consists of oxides of iron and copper, with 
from 20 oz. to 30 oz. of gold and 40 oz. of silver to 
the ton ; this is called white metal, and its treat- 
ment is fully described. The copper in the liquid 
is also saved and refined, the processes being dealt 
—_ as well as the treatment of oxidized copper 
alloy. 

The author then considers the many systems of 
crushing ores ; the stamp mill is traced to its pre- 
sent development, and very fully described with 
plans and diagrams ; the ball stamp is described in a 
similar manner, tables of costs and results of both 
are given in detail. Rolls are next described; the 
author states that up to the year 1882 all efforts 
were directed to perfecting the stamper battery ; 
in 1883 the Bertrand Mining Company, of Nevada, 
introduced Krom’s improved geared rolls. It is 
also stated: ‘‘It soon became evident that the 
dictum which had been received everywhere that 
rolls could not be used for crushing, in the metal- 
lurgy of gold and silver was a mistaken one 
The success of the rolls in the Bertrand Mill in- 
duced others toadopt them. The results have been 
so far favourable, but it is impossible, on account of 
the short time they have been in use, to make an 
exact comparison between their efficiency and that 
of stamps. Enough, however, is already known to 


be certain that in every respect the comparison is 


in favour of rolls, though to what extent cannot at 
present be determined.” A very strong case is thus 
made out for rolls by the author. It is sincerely to 
be hoped that this prediction will be fulfilled, for 
immense advantages are claimed for the system. 
Ample time has elapsed since the introduction of 
rolls to make the fullest comparisons, and in the 
volume on Gold, promised to follow this, the author 
no doubt will give these most important comparisons, 
which certainly will be looked for eagerly by those 
interested. 

A chapter is devoted to ‘‘ Roasting Silver Ores.”’ 
Most ores in the United States are ‘‘rebellious” and 
require roasting, so dry crushing is generally resorted 
to. It has been found that great care and skill are 
required for accurate roasting in reverberatory fur- 
naces, and on this account the system has become 
almost impracticable. Several mechanical roasting 
furnaces have been introduced to avoid the necessity 
of highly skilled labour, all of which are described 
with most careful detail. Salt is added to the ore 
while roasting is going on, as it materially affects 
the process of chloruration both at that time and also 
after the ores are withdrawn from the furnaces to 
cool, ‘* The whole art of chloruration consists in 
putting in the salt at the proper time, while there 
is still some sulphur in the ore.” To keep the ores 
red hot for about twelve hours on the floor of the 
cooling furnace always increases the chloruration, in 
some cases as much as 45 per cent., the general 
increase being from 5 to 20 per cent. 

The amalgamation processes in use in the United 
States for silver extraction are: Ist. The patio; 
2nd. Barrel amalgamation ; 3rd. Pan amalgama- 
tion. The Patio and Cazo »rocess is first dealt 
with. This method was invented in Peru in the 
year 1609, and is still used in Mexico. It is de- 
scribed under these heads : 

1. Crushing the ore. 

2. Grinding and amalgamating. 

3. Treatment on the ‘* patio.” 

a. Making the ‘‘ torta.” 
b. Introducing the reagents. 
c. Separating the amalgam. 

4. Treatment of the amalgam. 

5. Refining the silver. 

The crushing is carried out bya Chilian mill, stamp, 
or crusher, The crushed ore is then put into an 





‘* arrastra,” with the necessary proportion of quick- 
silver, where, by the grinding action, it is further 
reduced in size, while at the same time amalgama- 
tion is carried on. 

To make the ‘‘torta,” the material from the ar- 
rastra is taken out and placed on an inclined plat- 
form or amalgamating court called the ‘‘ patio.” 
This place is exposed to the sun and wind, so the 
water evaporates and drains away, the stuff is gra- 
dually made into a pile, which after a few days is 
of sufficient consistency to be worked, when it is 
spaded out into a regularly shaped heap. In about 
twenty-four hours after this, the introduction of 
reagents is begun, by scattering from 2 to 5 per cent. 
of salt, as evenly as possible, over the heap ; the 
more salt added, the more easily and rapidly will the 
amalgamation be effected, but the cost of salt gene- 
rally keeps the proportion as low as possible.  Ac- 
cording to the size of the heap, mules or horses, to 
the number of from eight to twenty-five, are driven 
round and round upon it, so that by the action 
of their feet they may thoroughly mix the salt 
throughout the whole mass. A ‘‘magistral”—roasted 
copper pyrites, sulphate of copper, &c.—is gradually 
introduced, which is the most important reagent 
employed ; the quantity used varies from 14 to 2 per 
cent., according to the nature of theore. Quick- 
silver is also added, generally six or eight parts of 
mercury to one of silver contained in the mass; this 
is determined by fire assay. A solution of hot 
sulphate of copper is also added, varying in amount 
with the quality of the ore. The reactions in the 
torta commence at once after the magistral is added. 
The operation of treading the torta is carried out on 
alternate days, and the time occupied varies from 
three to six weeks; the sun’s heat is depended on 
for part of the chemical action of the process. 
There is always a loss of mercury equal in weight 
to the amount of silver in the ore, and a further 
loss of from 7 to 10 per cent. lost by washing. The 
proportion of mercury lost varies from this up to 
200 per cent. of the weight of the silver, and a loss 
of 40 per cent. is suffered in the silver itself. When 
the torta is ‘‘ rendida,”* it must be washed as soon 
as possible, otherwise the sulphur and sulphate of 
copper not decomposed begin to act, causing a loss 
of silver in the very finely divided amalgam, which 
will not for this reason unite. 

The separation of the amalgam is effected as 
follows: The pulp is put into a trough or box, 
half full of water, by a single shovelful at one time. 
In this box men dance about in the water, keeping 
the mixture in motion by the action of their feet ; 
water is added very slowly, and the discharge is 
run into a settling tank. When the whole of the 
torta has been washed, the amalgam is collected. 
The tailings are further washed with water and 
concentrated ; these concentrates are either shipped 
to Europe for treatment, or are roasted, ground in 
an arrastra, and added to another torta. 

When the whole of the amalgam has been col- 
lected from the bottom of the settling tanks it is 
put into a large trough, and from 10 to 15 per cent. 
of the amount of quicksilver used in the arrastra is 
added; itis covered with water to prevent splashing, 
and carefully worked over. Impurities rise to the 
surface and are removed with a cloth, fresh water 
is added, and the operation continued until the 
surface becomes and remains bright. The amalgam 
is then put into straining bags, when, after hanging 
for several hours, it is ready for retorting. The 
mercury driven from the amalgam is collected in 
water, and the bullion remaining melted into bars. 
To refine these bars they are heated red hot, which 
drives off any mercury which may have remained in 
them. Tables of costs of this process are added. 

The Cazo, Fondon, Tinta, and the Franke-tinta 
processes are all modifications of the one just de- 
scribed ; particulars of these are given in detail, 
with tables of cost. 

Barrel amalgamation, as practised at the Pelican 
Mill, Colorado, is next considered. The process 
consists of — 

1, Crushing and grinding the ore. 

2. Roasting the ore in the Briickner cylinders. 

3. Amalgamating the roasted ores in barrels. 

4, Distilling the amalgam and fusing the silver. 
The ore if wet is dried in a kiln; it is then put 
through acrusher, and afterwards into a ball grinder 
to be pulverised so as to pass through bars less than 
vz of an inch apart; it is then passed through a 
screen of 70 meshes to the linear inch. This ore 
is put into roasting cylinders, where it is treated 





* When the amalgamation is completed. 





for from thirteen to twenty-four hours. It is then 
spread on a cooling floor, and afterwards passed 
through a 40 mesh screen. It is now ready for 
amalgamation in barrels. A charge of 2000 lb. 
of ore is introduced, together with a number of 
old mule or horseshoes—as being the cheapest 
iron obtainable—601b. or 80 1b. is the usual weight, 
but this with heavy ore is increased to 150 lb. ; 
a little water is added, and the barrel is turned 
at the rate of twelve or fourteen revolutions per 
minute for four hours. Mercury, with a small 
quantity of sulphate of copper, is now put in; for 
ore containing 150 oz. of silver the quantity would 
be 250 lb. It is again turned at the same rate for 
sixteen hours. The barrel, which is previously 
half full, is now nearly filled with water and re- 
volved slowly for about an hour; this collects all 
the amalgam which falls to the bottom through the 
pulp, and is drawn off. About 1001b. of fresh mer- 
cury are now put in to collect any residue, and the 
barrel is revolved slowly for about three-quarters of 
anhour. After this is drawn off, the charge is washed 
into a sluice with riffles to collect any mercury 
remaining ; this discharges into a dolly tub. All the 
mercury is then putinto a canvas bag and strained, 
the clear mercury running off, leaving the amalgam. 
The dolly tub is kept constantly full of water by a 
stream continually running into it; a stirrer re- 
volves in it so that all the heavier materials collect 
at the bottom, the lighter being carried off by the 
water discharging through a hole near the upper 
edge. The concentrates are then assayed; if found 
to contain silver they are again treated by roasting ; 
if the barrel process has been carried out properly 
the dolly tub is unnecessary, for the concentrates 
will be found barren and are thrown away. The 
amalgam is then retorted ; it takes four hours with 
a slow fire to distil 450 lb. It generally retorts 
2 oz. to 2.15 oz. per Ib. 

Pan amalgamation is peculiarly an American pro- 
cess ; it gives a greater output as regards time, but 
the balance of cost is slightly in favour of barrel treat- 
ment. The process of amalgamation is in general 
the same in all mills, the barrel process having 
almost entirely disappeared in favour of pans. The 
pan capacities vary from charges of 1500 lb. to 
4000 lb., according to character of ore. Amalgu- 
mation consists of two different periods ; the first 
is grinding, the second amalgamation proper. The 
best results are obtained when the ore is crushed 
so fine, that when in the pan the grinding surfaces 
almost touch. A pan consists of several parts, the 
principal being the pan proper, with dies attached 
to the bottom, and the muller, to which shoes 
are fastened. The mechanical action of the pans 
varies according to the make; in some the 
weights or grinders are revolved in the pan, in 
others the pan itself revolves. Before charging 
it is usual to start the pan or muller, and cover 
the latter with water; the charge and water will 
then about half fill the pan. The time for 
grinding is sometimes as long as four hours ; the 
mercury for amalgamation is generally introduced 
after grinding is complete. From grinding or 
corrosion a loss frequently results of 10 lb. in 
weight of grinding parts to one ton of ore. A large 
number of chemicals are employed to produce re- 
actions and to keep the mercury bright ; those most 
commonly used are salt, lye, nitre, cyanide of 
potassium, lime, sulphate of copper, sulphuric acid, 
and sodium amalgam ; the quantities and chemicals 
vary with the nature of the ore and the manner in 
which the different works employ them, but salt and 
sulphate of copper are the most important. The 
methods employed to discharge the pans are always 
similar, but the draining off of the amalgam varies ; 
water is introduced to thin the pulp and allow the 
mercury to settle, clear water is then run in and 
carries off the pulp to a settler; the mercury is 
either drawn off through the bottom or is found 
there when the pan is empty. Some of the mercury 
adheres to the side of the pan and shoes, and can 
be washed off and collected. In the settler there 
is an agitator to keep the light particles of matter 
afloat while the amalgam and mercury settles. There 
are three plugs at different distances down the sides 
of the settler; as the heavier stuff sinks, the top 
plug is drawn and the refuse runs off, water being 
allowed to run through as the stuff discharges. The 
next plug is then removed, and soon. The charge 
of amalgam and mercury is drawn off through a 
bottom plug. The material from the settlers is 
sometimes run through a sluice to an auxiliary 
settler or dolly tub, where a similar process is gone 
through ; frequently the material is run over 
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copper-plate sluices with riffles, or over blanket 
sluices, or is treated in special concentrators, after 
which the tailings are again treated. The amalgam 
is retorted in the usual manner. 

The author deals very fully with the treatment 
of silver tailings, by a series of sluices which 
necessitate extensive works, also by pan processes, 
by amalgamation, and by smelting, the principles 
of these being similar to the preceding ones, though 
in some cases they are more tedious. 

In all these processes assays, even if very imper- 
fect, should be made at all stages of the work so as 
to determine the exact condition the material is in. 
Amongst the hundreds of thousands of men em- 
ployed in mining, not one in a thousand under- 
stands the principle of assaying, and as to the 
chemistry of the subject, it is doubtful whether in 
ten thousand, one is thoroughly versed in the 
knowledge. Millions are annually spent in mining, 
of which an enormous percentage is wasted. To 
such an extent has the industry been brought into 
disrepute, mainly from the waste resulting from 
ignorance, that a business man, known byhis fellows 
to ‘‘dabble in mining,” is regarded as being on the 
high road to ruin, as surely as if he had embarked 
on a course of dice-throwing or horse-racing. 
Throughout the world, wherever mining is carried 
on, disused shafts and workings, extensive buildings 
going to decay, furnaces, chimney stacks, and tons 
of unsuitable machinery, are continually met with 
as evidences of want of knowledge and consequent 
failure. If on each and every one of these it was 
written, in letters which he who ran might read, 

THIS MONUMENT 


18 
SACRED To tot MEMORY 
OF THE 
IGNORANCE 
OF THE 
MANAGERS AND DIRECTORS 
OF THIS PROPERTY. 


The Humble Tablet has been erected by the 
Sorrowing Shareholders who 
have suffered. 


Then miners and property holders might seriously 
consider the advisability of acquiring a moderately 
intimate knowledge of the fundamental principles 
of their occupation and livelihood. In the volume 
we have been considering, Professor Egleston puts 
them in the right way of acquiring this knowledge. 
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SUBMARINE MINING. 
By Lieut.-Colonel Buckn11t, R.E. (Ret.) 








eae _ (Continued from page 401.) 
Considerations Guiding the Size and Nature of Mine 
ases, dec. 


We will now apply a mine on double moorings 
to the last example, and note the results. 

A glance at the diagram Fig. 26 (see page 401 
ante) shows that the mine can be submerged two 
fathoms at low water, if the rise and fall of 
tide be no greater than two fathoms. Such a 
mine is therefore less likely to be seen at low- 





water slack than a mine on single mooring which 
must, under the same conditions, rise one fathom 
higher at this time of tide, if moored to catch 
a four-fathom vessel at all times. Another, and 
avery important practical advantage in favour of 
two moorings, is also shown upon the same diagram. 
Before laying mines on single moorings, it is neces- 
sary to survey the waters to be mined with the 
greatest accuracy, and subsequently to lay the mines 
exactly in the positions where soundings have been 
taken. When the sea bottom is irregular it is most 





difficult to lay the mines at the correct level, and in 
spite of every precaution they often have to be) 
raised and their positions shifted or their mooring | 
lines altered in length. | 

When mines are moored each on a span be- 
tween two sinkers, or between an anchor and a) 
sinker, a very accurate survey of the waters to be | 
mined is less essential, because the submersion of | 
the mines can be rectified when laying the last | 


rope on the other side to two anchors or sinkers up 
and down stream. The cable to be armoured, and 
to weigh 25.5 cwt. per knot in air, and 13cwt. per 
knot, or 1.451b. per fathom, in salt water. Its dia- 
meter to be about 0.8 in., and its breaking strength 
5 tons. The wire rope to be 0.6in. in diameter, to 
weigh 31b. in air, and 2.51b. in salt water per 
fathom ; also to possess a breaking strength of 
about 5 tons. 

When moored in 21 fathoms, the buoy will there- 
fore have to oayet 27 (1.45+2.5)=108 Ib. of cable 
and rope, as well as 46 lb. for the small loaded mine, 
or 154 Ib. in all, besides its own weight. Also, the 
area of the diametric plane opposing the current is 





for the cable =27 x 6 x iD S 73 08 45, and for the 
6 

10x12 

total vertical area given by the cable and rope= 


rope 27x6x cos 45. Consequently the 




































































sinker, and any irregularity of sea bottom is auto- 
matically allowed for in this process. Thus, the 
anchor A (Fig. 26) being laid first by means of its 
wire rope mooring line, the mine is allowed to 
float on the surface. The mooring steamer then 
drops down with the current, keeping its head up 
stream, pointing on the position of the anchor, and 
paying out the electric cable. The sinker is now 
lowered by a line until it touches the bottom, 
and the electric cable is slacked off at the same 
time. A boat attends at the mine, and attaches a 
measuring line to it. The steamer then adjusts 
the position of the sinker until the mine is at the 
required submersion, which of course varies with 
the time of tide. The boat hails when the desired 
result is obtained, the end of the line is then 
stoppered to the cable, which is paid out and taken 
by the steamer to any desired place. If the 
bottom be level the sinker will be placed at 
S', the span being equally divided. But if the 
bottom be irregular, as shown in diagram, the 
sinker will be placed at S and the two mooring lines 
will take slightly different tilts. To facilitate this 
operation a heavy sinker should be used at S, and 
the angle between the lines at the mine should not 
be much less than a right angle. A good spread in 
the span also decreases the necessary buoyancy of 
the mine. 

The following calculations give the size, &., of a 
detached circuit closer moored on a span as shown, 
and supporting 4 ft. below it a small mine contain- 
ing 36 lb. of blasting gelatine in a case weighing 
101b. in salt water, or 46lb. when loaded. The 
circuit-closing apparatus with envelope to weigh 
201b. The buoy to be spherical, and of steel, with 


a thickness equal to ia The mine to be moored 








by the electric cable on one side and a steel wire 











13.4 square feet, and the small mine case offers half 
a square foot. 
Proceeding as in previous examples : 
19 B—19 P—18P"'—9,5 P'=0. 
When B =available buoyancy of sphere, 
P =side pressure on same, 
P"'=same on small mine case, 
P! =same on cable and rope, 


18 
-. B =P += Pl+p Pl, 
19 " 


But P =1.03 V2 A. 

When A =diametric area of the sphere, 
and Pll=2.85 V2 4, 

and P' =2.85 V2 13.4. 


Hence B =V? (1.03 A+23.25). 


When V =2 knots per hour, 
B =4.12 A+93. 
When V =8knots per hour, 
B =9.27 A+209,25. 
When V =4 knots per hour, 
B =16.48 A+372. 
When V =5 knots per hour, 


B =25.75 A+581.25. 


But, as already stated, the actual buoyancy of the 
sphere must be greater than the above by 154 lb, 
The buoyancy so altered then 

= 4.12 A+247 for a 2-knot tide. 
= 9.27 A+363 ,, 3 99 
=16.48A+526 3, 4 5, 
=25.75 A+735 ,, 5 99 

Referring to the Table we find that these equa- 
tions are satisfied when D (the diameter of the 
buoy or detached circuit closer) is 2.3 ft. for a 2- 
knot tide, 2.6 ft. for 3 knots, 3.1 ft. for4 knots, and 
3.5 ft. for 5 knots. 

Comparing these results with those calculated for 
the service arrangement under like conditions 
—_— of water, draught of vessel, &c.), we find as 

ollows : 














Size of Sphere Required, Diameter, Feet. 
Current in Knots 
per Hour. 
Service Arrangements now 
Arrangement. ro 
2 3.1 2.3 
3 3.9 2.6 
4 4.9 3.1 
5 Not calculated 3,5 








From this we see that a service case, &c., cannot 
be used in 21 fathoms when current exceeds 2 knots. 
But with two sinkers and everything made as light 
as possible, yet possessing sufficient strength, a 3-ft. 
sphere will act effectively in the same depth in a 
current of nearly 4 knots. Also a 2-ft. sphere in 
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EXPERIMENTS WITH THE ZALINSKI DYNAMITE GUN. 





21 fathoms and 3 knots. And a similar calculation 
will prove that a 24-ft. sphere will act efficiently in 
a 3}-knot current, and a depth of 11 fathoms. 
There cannot be “ng doubt as to which is the 
better system to ado 
The Late Mr. : " Proude’s Formule for Side 
Pressure.—It will now be convenient to quote from 
the valuable letter written by the late Mr. W 
Froude, May 18, 1876, and already referred to: 
‘*Sir,—I have read with interest and attention 
your letter of the 16th and its inclosures relating 
to the forces to which a submarine buoyant torpedo 
is subject when moored in a tideway or current of 
known velocity, and I will in reply gladly give you 
all the relevant information I possess, though I 
regret to say that, in the way of positive informa- 
tion, the amount to be given is not large, the fact 
being that the existing state of knowledge on the 
subjects in question is very incomplete. 
. .Indealing with the force impressed on 
bodies by the water flowing past them, I hope I 
hall not appear too dogmatic or self-confident when 
I state that experiment and improved theory alike 
show that the resistance of such bodies as formu- 
lated in the ordinary text-bocks, whether mathe- 
matical or practical, or on hydraulics, are almost 
invariably founded on erroneous hypotheses, and 
are incorrect. To begin with, it is usually stated 
that the resistance to a plane moving at right angles 
to itself through an inelastic fluid is equal to the 
weight of a column of the fluid having a sectional 
area equal to the area of the plane, and a length 
equal to the height due to the velocity ; and it is 
on this assumption that Molesworth’s coefficient 
is founded. Beaufoy’s experiments long | p 





(For Description, see opposite Page.) 


ago proved conclusively that the real resistance 
exceeds them in the rates of 1.10 or 1.12 to 0.976. 

‘* Again, the proposition that . . the 
resistance to a cylinder moving at right angles to its 
axis, is half the pressure there would be on the 
diametric plane, calculated by the above erroneous 
hypothesis, is also an entirely mistaken proposition. 

**T am able, from experiments of my own, to 
give an approximate measure of the resistance ex- 
perienced by the cylinder, because in an investiga- 
tion of the pressure log as it is called, which I 
carried out with the Admiralty experimental appa- 
ratus, I ascertained the normal pressure on every 
part of the circumference of a cylinder thus 
moving. 

**On analysing this series of pressures, it proved 
that their longitudinal component, that is the com- 
A tein in the line of motion, or rather the integral 
of thin longitudinal components, was just equal to 
the weight of a column of water, the base or sec- 
tional area of which is the diametric plane of the 
cylinder, and the height of which is the height due 
to the velocity. This component is not quite the 
whole resistance, for there must be added the com- 
ponent due to the circumferential drag of the water 
acting by surface friction. It is not easy to puta 
correct value on this addition, because the speed of 
the flow of the water past the surface of the 
cylinder is greatly modified by proper stream-line 
motion, and by induced eddies. believe, how- 
ever, that it is small in amount, and unless the 
surface become very foul it may be neglected. 

‘Taking the resistance in pounds, P; and the 
speed in knots, V; and the area of the diametric 

ane in square feet, A, 





‘The resistance of a plane moving at right angles 
to itself is about 


P=8.2 V2A in fresh water, and 3.27 V?A in salt water. 


‘*The resistance of a cylinder moving at right 
angles to its axis is about 


P=2.78 V7A in fresh water, and 2.85 V2A in salt water. 


“* As regards the resistance of a sphere, Beaufoy’s 
experiments give tho result conclusively ; I mean 
there seems no reason to mistrust their correctness. 
According to them we have as the resistance of a 
sphere 


P=1.0 VA in fresh water, and 1.03 V2A in salt water. 


“T should add that in all these cases it appears 
that the power of the velocity to which the resist- 
ance is proportional is rather under 2, in fact, about 
1.87 to 1.95.” 

As the sphere is the best form of case for a 
buoyant body used in submarine mining, the most 
important formula of those given above is the 
last ; and as the index of V is slightly less than 
2, the constant may be reduced to unity, and the 
formula takes the simple form of P=V?A for 
a sphere in salt water, which can be committed 
to memory. P=resistance in pounds, V=velo- 
city in knots per hour, A=diametric area in square 
feet. 

Difficulties engendered by Rise and Fall of Tide.— 
It will be noted in the example illustrated by the 
last diagram, that when the rise and fall of tide 
approaches or exceeds the draught of the vessels 
which are to be acted upon by the mines, it is 
impossible to fulfil all the conditions required. 
Either the circuit-closing buoys (or the self-buoyant 
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mines if these be used) must be so moored that they 
float on the surface at dead low water, or the 
vessels will be enabled to swim over the mines at 
high water. One way of meeting this difficulty is 
to moor the contact mines which are nearest to the 
mouth of a harbour in which the rise and fall of 
tide is considerable, at such a submersion that they 
will act during the lower half of the tidal level ; 
and tomoor the mines further up the harbour so 
that they will act during the upper half of the tidal 
level. When this is followed it is of course necessary 
to use a larger number of contact mines than would 
be required in a harbour where there is a smaller 
rise and fall of tide, and in order to obviate this 
difficulty a number of attempts have been made 
to design a trustworthy plan whereby the mines 
shall rise and fall automatically, with the rise and 
fall of tide. The most successful arrangement is 
the following : 

Rise and Fall Mines designed by Major R. M. 
Ruck, R.E.—In Figs, 27 and 28, A represents the 
floating body or mine, B is a counterpoise also 
possessing flotation, C is a chain graduated in size 
and weight, P is a pulley, S is a mooring, and D is 
& mooring rope or chain, 








B may be a metal case either open at the bottom 
or closed by a waterproof diaphragm. B may also 
be a compressible waterproof closed bag, suitably 
weighted. 

C is a chain made of links varying in weight ; the 
larger links being furthest from B. A chain passing 
through the pulley is not indispensable ; a weighted 
rope may be used with the heavier end resting on 
the bottom, A and B being connected in this case 
by light wire rope passing round the pulley. Fig. 27 
represents the system at low water, and Fig. 28 at 
high tide. 

In shallow water two pulleys are required as shown 
in Fig. 29, and in waters where the depth is consi- 
derable as compared with the rise and fall of tide, 
the modifications shown in Figs. 30, 31, 32 can be 
adopted. When an electric cable is attached to the 
mine, it can be led away as shown in Fig. 34. In 
order to prevent any twisting action the mooring 
rope of the mine can be led through a ring or rings 
attached to the counterpoise as shown in Fig. 33. 
Several other modifications have been described by 
the inventor, but the simpler forms now illustrated 
are probably of the most practical value. In order 
to assure success with this system, care must be 








taken in the manufacture of the gear and in laying 
the mines. 

The action is as follows: Commencing, say, at 
low water, as the tide rises the increased water 
pressure on the counterpoise reduces its flotation 
by compressing the air contained in it. The equi- 
librium of the system is overthrown ; B sinks, A 
rises, until equilibrium is restored by some of the 
heavy chain passing round the pulley or by some 
of the weighted rope falling and resting upon the 
ground. Another rise of tide occurs, and the 
action is repeated. A fall of tide produces an 
action in the opposite direction. By these means 
the mine is kept within narrow limits at a constant 
depth below the surface. The mine and the coun- 
terpoise should be so arranged that they never 
touch one another. Should this occur in rough 
weather they damage one another. 

The inherent difficulties of the problem have been 
ingeniously met in this solution by Major Ruck, 
but the gear is necessarily heavier and more diffi- 
cult to work than the usual arrangements, and the 
mooring must be twice as heavy as usual. It 
is never necessary to employ automatic arrange- 
ments for mines to catch large vessels where the rise 
and fall of tide does not exceed three fathoms, and 
when this is exceeded, the tidal currents are so 
powerful that it becomes a matter for consideration 
whether to adopt automatic rise and fall mines, or 
to employ a larger number of ordinary mines at 
different levels, or to use observation mines instead 
of mines that are fired by contact. The local 
peculiarities of each harbour must be thoroughly 
examined before deciding on such a matter. 

(To be continued). 








ZALINSKI'S DYNAMITE GUN. 
(From ovr New Yorxk CoRrRESPONDENT.) 


Tuts is an age of ‘‘scoffers.” It was predicted 
in the Bible, that in the last days scoffers should 
come, &c., and the numbers that gathered around 
Lieutenant Zalinski from time to time, would rather 
seem to prove these to be the last days. In Enat- 
NEERING for February 12th, 1886, a long account of 
the Zalinski dynamite gun was given, as well as a 
synopsis of General Abbot’s conclusions embodied in 
a paper read by him at the Military Service Institute. 
At that time Lieutenant Zalinski claimed that a shell 
of dynamite, even if missing the object aimed at, 
might have a greater effect if it exploded after 
burying itself in the water, and was within a radius 
of 21 ft., except with vessels of the latest construc- 
tion. The wiseacres sagely shook their heads at 
this view and some of them flapped their ears (your 
Thistle would not be safe near this last lot, they 
would eat her). It was absurd, they said, and 
against all theory. What a tremendous weapon 
‘*theory” is. It sometimes proves to be a boome- 
rang, especially when thrown at ‘‘practice.” Lieu- 
tenant Zalinski was not in any way deterred from 
attempting what he believed he could practically 
demonstrate, and kept on with his tests and ex- 
periments, and the triumph he has achieved has 
more than repaid him for all his patient endeavour 
and laborious undertaking. Probably no officer of 
our army is more generally known in the United 
States, nor in Europe, to-day than our modest first 
lieutenant of artillery. 

The Secretary of the Navy, who has considerable 
business shrewdness, made up his mind, as the 
Government had approriated considerable money to 
construct a dynamite cruiser, that he would like to 
see what the gun for which the cruiser was built 
would actually accomplish. This was designed to 
be a practical test, and must therefore have a real 
object, not simply a target. Our navy yards are full 
of relics, almost as full as the Navy Department ; 
it did not take long to resurrect a suitable object, 
and the schooner Silliman, belonging aforetime to 
the Coast Survey, was anchored about a mile and 
a quarter from Fort La Fayette, where the gun 
is located. It had been intended to place the Silli- 
man (see 1 on our engraving on this page) broadside 
to the fort, but for some reason she presented her 
stern to the gun, and the bow pointed down New 
York bay. This arrangement offered a target but 
22 ft. wide instead of some 80 ft. 

The Despatch, that much maligned craft, contained 
the Secretary of the Navy and many Ordnance 
officers, and it was chronicled that her officers have 
become so familiar with New York Harbour that she 
made the passage to Fort La Fayette without ground- 
ing once. The nation is now hopeful as regards 
other harbours, and believes in time that the rest 
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of our large ports may be safely entered by our 
men-of-war, 

The Hazel Kirke took down a number of Lieu- 
tenant Zalinski’s friends and well-wishers, also 
several extremely unsalted young reporters, who 
seemed to think the balance of the party had come 
to hear the words of wisdom these pillars of the 
fourth estate were prepared to drop into their wait- 
ing ears. It seemed as though this must have been 
their first trip as reporters, so extremely ‘‘ fresh” 
they were. The newspaper reports published the 
= day showed what sort of a selection had been 
made. 

The morning of Tuesday, September 20, was a 
glorious one, and a number of steam yachts and 
sailing vessels accompanied the party, so that the 
scene was an inspiring one. Everything looked gay 
except the poor forlorn ship to be destroyed, which 
seemed almost like a ghost, and reminded one of 
the man who was so useless that they sent him out 
to California to start a new cemetery just com- 
pleted, but tenantless, 

After some delay caused by vessels sailing across 
the range, the signal was given and the gun fired. 
The distance was 1864 yards, and the elevation 
of the gun, 15 deg. The pressure used with this 
shot was 590 lb. The shell tired weighed 138 lb. and 
was not loaded—the object being merely to try the 
range—and struck the water about 10 yards astern of 
the vessel, throwing up a cloud of spray. The next 
shot fired with a pressure of 600 lb. came a little 
nearer, and also struck under the stern. This too 
was a blank shell. All now felt that the decisive 
moment had come, and while anxiously waiting for 
the third shot, were startled to see a contingent of 
the ‘‘Italian Navy,” as our dumping scows for 
garbage are called, cross the range near the target. 
These would have rapidly mounted the golden stairs 
if the gun had been fired then, but they were ob- 
served and the charge was not sent off till they were 
safely away. 

This shot contained 55 lb. of nitro-glycerine, the 
shell weighing as before 138 lb. The pressure was 
610 1b., and the shell just cleared the stern, strik- 
ing in the water, where it exploded below the sur- 
face (see 2, page 427). Its effect was tremendous, 
the schooner’s stern rose in the air as though struck 
by a tidal wave, and one could see daylight under 
her; the mainmast fell forward and came down on 
the foremast breaking it off, the starboard taffrail 
was shattered and the deckhouse broken up some- 
what. A party who boarded her from asteam launch 
reported the vessel was leaking badly. The illus- 
tration on page 426, taken, as well as the other en- 
gravings, from our contemporary, the Scientific 
American, gives a good idea of the explosion. 

The next shot, was similar, and was fired under 
the same conditions. This passed under the vessel 
exploding some distance below the surface with a 
muffled roar. The effect was magnificent, the 
vessel was lifted bodily out of the water, and in 
settling back broke into many fragments. A large 
iron tank belonging to the hold was forced up 
through the deck at an angle of 45 deg. and the 
wreck was complete (see 3, page 427). The accuracy 
of the gun and the force of the explosive were de- 
monstrated so that the theorists can only say that 
the practical results were wrong and ought to have 
conformed more to their theories, the principal one 
of which was that unless a dynamite shell has pene- 
tration its effects will be slight. 

Those of the party who believed in results rather 
than theories were delighted, and cheers went up 
and whistles blew, all of which must have been 
music to the lieutenant’s ears, even if they did 
strain them a little. 

A fifth shot with the same elevation and a pres- 
sure of 610 1b. was then fired, and this shell struck 
some of the wreckage projecting above the surface 
of the water, exploding with a bright flash and a 
tremendous roar (see 4), reminding one of a stroke 
of lightning. It served simpl: to further break up 
the floating wreck. No. 5 on page 427 shows the 
wreck after the second explosicn. 

The last shot had a pressure of 612 lb. and ex- 
ploded in the water, stirring up things generally as 
may be seen from No. 6. 

There were some unavoidable delays in the firing 
due to the fact that the explosive did not reach Lieu- 
tenant Zalinski till 2. a.m. on Sunday, and he had 
been obliged on the day of firing, Tuesday, to 
actually charge the shell during the intervals of 
firing. Had the shells been charged, he stated to 
the writer, the whole six shots could have been 
fired within eight minutes, 





What is the probable effect of this gun on modern 
armament? The solution of this question is of the 
greatest importance to England as the representa- 
tive of the heaviest ironclads among the navies of 
the world. If a ship can be destroyed by small 
charges of dynamite which can be thrown accurately 
from a shore gun, of what avail is iron plating ? 

Just as the Monitor revolutionised the construc- 
tion of naval vessels from the wooden, to the iron- 
plated types now in almost universal use, so the 
dynamite gun may possibly modify this latter 
mode of construction, and swift cruisers lightly pro- 
tected and armed with dynamite guns may be the 
reliance of the future. Ironclads may be rele- 
gated to harbour obstruction, so that the alarmist, 
who has pictured New York City at the mercy 
of any foreign ironclad, will now again raise 
his voice pointing out to timid people the 
great danger to the inhabitants from starvation 
caused by their inability to obtain supplies from 
ubroad because Lieutenant Zalinski has, with his 
dynamite gun, carelessly sunk a foreign ironclad in 
the channel and thus prevented ingress and egress 
to our great commercial port. 

As usual Lieutenant Zalinski, having by patient 
and skilful experiment demonstrated conclusively 
the exact results which so long ago as February, 
1886, he predicted, and which were stated in Enat- 
NEERING in the article referred to, plenty of 
claimants arise. Some knew it all previously, 
others really invented this very gun, a thing 
Lieutenant Zalinski never claimed to have done. 

In answer to all this it may be said that one of 
the claimants, Lieutenant Graydon, has occasionally 
thrown very small charges of dynamite, but fre- 
quently at the expense of the gun throwing them. 
In a recent attempt at Sandy Hook the gun burst 
at the first trial. The charge in the shell was very 
insignificant, being about 6 lb., and some eight guns 
have burst in this way at Sandy Hook. As Lieu- 
tenant Graydon was equally successful in bursting 
a gun in Europe by the same means, it can hardly 
be claimed that his method is satisfactory unless the 
lieutenant intends to fire dynamite from the enemy’s 
gunsinstead of from hisown. In that case the more 
he bursts, the more successful his results will be. 

Throughout Lieutenant Zalinski’s firing the pres- 
sure was perfectly under control, and by increasing 
or diminishing it, the range was greater or less. 
The elevation of the gun remained constant at an 
angle of 15 deg. The efficiency of the electric fuze 
was also thoroughly demonstrated, especially its 
explosion on striking the water or after submer- 
gence. In fact, this is one of Lieutenant Zalinski’s 
greatest successes, and he is able to arrange so as 
to cause the projectile to explode at almost any 
desired period after striking the water. Should it 
however strike the object aimed at, instantaneous 
explosion follows. 

While 100 lb. of dynamite might not necessarily 
sink anironclad if exploded on her deck, there is 
but little doubt it would set things ina lively state 
of vibration and cause the occupants of such a 
vessel to endeavour to get their ship out of range in 
the shortest possible time. The new dynamite 
cruiser ordered by our Government is to have a 
speed of 20 knots, and when she is at sea it is 
believed the horizon is likely to be clear of obstruc- 
tions, certainly in the shape of vessels with any 
hostile intentions. The guns are to be of 15 in. 
calibre and the shell will carry 600 lb. of explosive 
gelatine. The firing also is to be rapid and will 
average once per minute. The sketch on page 427 
gives an idea of this craft. 

During the Volunteer and Thistle race, the 
little Norvithen, belonging to Mr. Munro, and the 
last of Herreshoff’s successes, flew around at the rate 
of 25 knots for hours. Imagine the destruc- 
tiveness of such a craft, or one of similar speed, 
attacking a fleet with the dynamite gun. So that 
while our harbours are not efficiently protected 
against foreign invasion, yet a few of these guns 
or a cruiser or two would certainly serve to render 
hostile progress not only difficult but perhaps im- 
possible. 








INVERTED TANDEM ENGINE. 

On page 423 we illustrate an inverted tandem com- 
pound engine with cylinders 54 in. and 9 in. in diameter 
by 10 in. stroke, made to run at 210 revolutions. This 
engine is shown at the Manchester Exhibition by 
Messrs. Browett, Lindley, and Co., of Sandon-street 
Works, Manchester. It was introduced specially for 
driving dynamos either by Raworth’s friction gear or 
belts or ropes direct from the flywheels ; all the parts are 





of very liberal proportions, and also very well balanced, 
A special feature is the crosshead and main bearings, 
both of which are constructed on the same lines ag 
shown, and it will be seen that by having an open. 
fronted frame, and by using this form of bearing, the 
connecting-rod can be easily detached from the cross- 
head, as the brasses and crosshead cap, along with its 
wedges and adjusting screws, all come out to the front, 
and in the case of the main crankshaft brasses, either 
the top or bottom half can be withdrawn at once with- 
out removing the crankshaft, or the shaft and wheels 
can be swung out free of the brasses, a very great 
advantage should the brasses cut or the shaft seize 
from the oil pipes getting clogged with any foreign 
substance, or from any other cause. 

Lubricators, in fixed positions, feed others at- 
tached to moving parts at every working joint or sur- 
face, and the crank-pin is bored hollow and oiled by 
a centrifugal ring oiler. The crank is balanced and 
has cast-iron polished weights attached by wrought- 
iron straps let into the webs of the cranks. In more 
recent engines than the one exhibited, the counter. 
balances are made to assume a disc form and a bored 
wrought-iron hoop is shrunk over these and the crank, 
making a neater finish. The engine is fitted with the 
Acme governor. 





GREIG AND AVELING’S TRAMWAY ENGINE. 

At Southwick, near Brighton, on a length of about 
four miles of horse tramroad, experiments have been 
carried on, for about eight months past, with a tram- 
way motor constructed by Messrs, Aveling and Porter, 
of hasieater, under the patent of Mr. Alfred Greig 
and Mr, T. Aveling, the object of the designers being 
to produce a steam engine which will work efficiently 
and at the same time be so contrived that many of the 
objections inherent in the ordinary steam motor may 
be avoided. The facilities they have had to observe 
the working of their improvements are of no ordinary 
nature. hey have the free use of a road unre- 
stricted by traffic regulations, and two double-decked 
cars capable of seating 120 persons to drag about. A 
bountiful supply of children seems to be a characteristic 
of the route, so if a load is at any time wanted, here it 
is, ready and willing at a moment’s notice. The road 
itself might have been laid out for experimental pur- 
poses, so fully does it contain all the requirements— 
curves with a radius of 30 ft., gradients up to 1 in 18 
or 20, and fixed abominations in the shape of points 
which are open to either road at passing places, so 
that it is a matter of speculation when approaching 
them whether the front wheels of the engine will take 
one road and the hindmost another, or whether cars 
will follow properly or take a route for themselves, 
and so cause a pleasing variation not usual in the con- 
duct of such traffic. This, also, is the training ground 
for the electric motor described some little time past 
in the Daily Telegraph, the working of which has 
‘* proved” (?) the economy of electricity to the extent 
of some 25 or 30 per cent. above horse or steam power. 

One of the main objections to ordinary street tram 
engines of the locomotive type is that the working 
parts are carried close to the ground, so that mud and 
grit find their way to them very easily; hence the 
wear and tear is excessive, also the cost of repairs. 
Another difficulty arises from the Board of Trade re- 
quiring that no steam or smoke shall be visible when 
working. To satisfy this latter requirement many 
contrivances more or less cumbersome and inefficient 
have been introduced. 

The motor under consideration weighs, when in 
working order, 10 tons ; its total length is 11 ft. 6 in. ; 
width, 5ft. 8in.; height, 9 ft. 6 in., and the gauge 
of road it is running on is3 ft. 6in. The general ap- 
pearance of the engine is shown by the perspective 
view which we give on page 429, while the sections on 
the same page will explain constructive details. 

The boiler is of the locomotive type ; it is of steel, 
double-rivetted throughout; there are seventy-eight 
tubes, made of steel, 14 in. in diameter, beaded at the 
firebox end by one of Wicksteed’s tube beaders, The 
grate area is 5 square feet; total heating surface, 148 
square feet ; working pressure, 180 lb. 

The working parts of the engine are above the foot- 
plate, and easily accessible to the driver or cleaner. 
The cylinders are 54 in. in diameter, with 10 in. 
stroke, and the steam is cut off at 75 per cent. in full 
gear ; the valve chests are outside the cylinders. The 
engine is on four wheels, with a base of 4 ft. 6in., the 
wheels being coupled by the gear which also connects 
them to the crankshaft. The crankshaft is 3} in. in 
diameter and upon it is fixed a pinion wheel 9 in. 
in diameter, which gears into an intermediate wheel 
3 ft. 4 in. in diameter, revolving on a stud axle fixed 
to the side of the boiler ; this wheel again gears into 
toothed wheels 27 in. in diameter fixed to the driving 
axles. The speed of the crankshaft pinion is three 
times that of the road wheels; the increased piston 
speed thus obtained is of advantage in starting. 

The ordinary system of springs has to be aban- 
doned, for the axles and crankshaft must maintain 
their relative distances, hence to take up the jar from 
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the road, wheels with self-contained springs are intro- 
duced. The wheels are 3 ft. in diameter, and the 
spring acts on the movable tyre, giving a play of about 
} to gof aninch. These spring wheels, we may men- 
tion, are a modification of those which Messrs. Aveling 
and Porter have, for some time past, been applying to 
their traction engines, and the good performance of 
which, on such engines, we have had occasion to notice. 

To do away with the discharge of visible steam and 
smoke, the steam from the cylinders passes into a tank 
on the footplate, to take up any priming and allow 
the steam to expand before passing to the condenser 
which is arranged over the roof of the engine. It 
consists of a number of 1 in. tubes placed transversely 
and exposing a condensing surface of 208 square feet. 
The ends of the tubes lead into longitudinal boxes with 
divisions, to cause the steam to pass to and fro in its 
passage from one end of the condenser to the other ; 
the steam enters the condenser at the firebox end, and 
any surplus passes down a pipe into a tank fixed below 
the footplate at the smokebox end. In this tank any 
water mingled with the steam is separated, and such 
steam as remains uncondensed passes to the exhaust 
nozzle arranged in the chimney in the ordinary way. 
To assist condensation a fan is arranged in the roof, 
and exhausts the air from amongst the condenser 
tubes; a continuous stream of cold air is thus in- 
duced athwart the tubes. A special feature in the 
arrangement is the manner in which the fan (which is 
one of Blackman’s air propellers) is placed so as to 
partially overlap the top of the chimney. It thus 
partially exhausts from the smokebox, insuring the 
necessary draught and moreover effecting a thorough 
mixture of the hot gases with any exhaust steam which 
may remain uncondensed, the result being to render it 
invisible. The fan is driven by a small independent 
vertical engine placed alongside the chimney. 

The tank on the footplate feeds an injector, and the 
low tank at the smokebox end supplies a pump driven 
from the crankshaft. With this system of condensin 
it is stated that about three-quarters of the veal 
water is caught and returned to the tanks to be used 
over again. 

There is a hand brake and a steam brake, bota under 
control of the driver. Automatic gear also applies 
the brakes and shuts off steam when the speed attains 
nine miles per hour; the speed is shown by a speed 
indicator driven from the crankshaft. 

We lately had arun with the engine under notice 
and neither smoke nor steam were visible during its 
working ; the Blackman fan effectually dispels the es- 
caping products, Gas coke is used for fuel, and the 
manner of stoking is to fill up the firebox at each end 
of the run. It may perhaps be found advantageous to 
work this motor with low cars without an upper deck, 
as the fumes from the fuel are disagreeable, the absence 
of a high chimney intensifying this objection. Major- 
General Hutchinson, the inspector for the Board of 
Trade, has passed the engine. 








CONSOLIDATION LOCOMOTIVE FOR 
CANADIAN PACIFIC RAILWAY. 

On our two-page plate we commence the publication 
of the engravings of a Consolidation locomotive designed 
and built by Mr. Francis R. F. Brown, mechanical 
superintendent of the Canadian Pacific Railway. In 
a future issue we shall give further views and a detailed 
description. In the mean time we may state that the 
engine is designed for working heavy freight service in 
summer, and passenger trains in emergencies during 
severe winter weather. The engine is carried on four 
coupled driving axles with a two-wheeled truck in 
_— and has cylinders 19 in. in diameter by 22 in. 
stroke. 





ON THE BASIC OPEN-HEARTH PROCESS.* 


By Mr. J. W. Watxxs, Patent Shaft and Axletree 
Company, Wednesbury. 

THE great inventions for the production of steel ona 
large scale, known by the honoured names of Bessemer and 
Siemens, have now worn themselves into their bearings, 
and each has taken its special place in the world. They 
can hardly now be looked upon in the light of “ rival 
processes,” and though the line that divides the special 
field of operations of each may be broad, and somewhat 
of the nature of a belt of debatable ground, still the main 
uses of both are now sufficiently indicated and more or 
less understood. 

Doubtless local circumstances have something to do 
with marking out the ground ; but making allowance for 
this, the two processes have found their proper places. 
These remarks apply to the acid mode of treatment. In 
England basic working has been chiefly confined to the 
Bessemer converter. 

Z In the production of that class of material known as 

mild steel,” the open-hearth process has undoubtedly 
taken the most prominent position, The reasons for this 
are matters of common knowledge with most makers and 
users of steel. The protracted nature of the open-hearth 
operation affords ample time for careful investigation as the 
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chargeis in progress; but perhaps a more potent reason than 
any, and the one that has drawn the line more absolutely 
than any other, is that where, as in soft steel, the opera- 
tion of oxidation has of necessity to be pushed to an ex- 
treme limit, and a copious supply of oxidising medium 
produced, it is better to supply this oxidising medium in 
its natural and unreduced condition than re-oxidise iron 
that has been already reduced at the cost of fuel and 
labour. I say nothing of the effect of extreme oxidation 
by pneumatic means. These remarks only touch on the 
verge of a very great question. 
he Bessemer basic process has certainly stepped a 
deal over the border-land which divides the two acid 
rocesses, and has wandered far into the field of the open- 
earth acid process, Whetherit will retain that position, 
or will find again a rival or a friend in the basic open- 
hearth, time will perhaps best determine. My own im- 
pression is that the line of demarcation, broad or narrow, 
will again be clearly drawn, and the basic open-hearth will 
find its own special sphere, and that a very large and im- 
portant one. 

In treating the subject before us, it is obvious that a 
very wide question is opened, and one with many side 
issues of great importance—issves that may each form 
ample and profitable matter for special investigation. It 
is, however, my purpose simply to describe, as well as I 
can, general points, and not to follow any particular 
branch, however interesting. 

For convenience I will divide my remarks under three 
principal heads, viz., description of the apparatus, pro- 
cess, and modus operandi, and a few remarks on the 
quality, &c., of the material produced. For the sake of 
brevity, and, with your permission, euphony, I will call 
them plant, process, and produce. 

Plant.—The special form of apparatus known as the 
Batho furnace, has already been described before this 
Institute by Mr. Dick, on the occasion of the meeting at 
Chester; and though some detail modifications have been 
made, it isin the main the same. Figs. 1 to 4, page 431. 

This modified form of the Siemens furnace was specially 
designed with a view to ultimate basic working. Gener- 
ally described, it consists of separate parts, taking 
the form of independent regenerative stoves and combus- 
tion chamber, or melting vessel, the two connected by 
tubes, the leading idea being to get the melting vessel into 
as compact and manageable a form as possible. 

A few words will be sufficient to describe the regenera- 
tive stoves. The advantage of making each of these inde- 
pendent and self-contained will be at once obvious. Asit 
is necessary to heat these and the bricks contained in 
them rapidly, and to convey this heat to the combustion 
chamber, consequent expansion and contraction of the 
structure, which is an unavoidable condition, is rendered 
a3 small an objection as possible, both to the stoves them- 
selves and the vessel they are connected with. The plan 
has other very important advantages, such as simplicity 
of construction, absolute freedom trom the serious objec- 
tion that often obtains where the regenerative chambers 
are constructed in the same block of brickwork, viz., that 
of cracking, and allowing a destructive mixture of gas and 
air. A door is provided from top to bottom of the stove ; 
the greatest possible facility is thus afforded for cleaning 
and changing the internal brickwork. 

Having separated the melting chamber from all other 
parts of the apparatus, we are in a position to deal with 
the very delicate material composing the basic lining with- 
out other difficulties having to be contended with. It is 
in the melting chamber where the whole trouble con- 
nected with the basic open-hearth process centres ; and I 
think it will be obvious that this melting vessel is made 
of a form affording the greatest opportunity for —— 
or replacing the lming that can possibly be desired. 
take it that the ultimate end to be aimed at in all ma- 
chinery or mechanical appliance is that of simplicity. 

Figs. 1 to 4 show various views of a furnace for 
small charges, up to, say, 7 tons. In this vessel the lid is 
suspended, from girders placed above, and carried on 
runners, and is easily removed after being lifted a few 
inches by means of the screws by which it is suspended. 

The lid is of silica bricks inclosed in a strong ring. The 
lid being removed, the lining of the vessel may be repaired 
or replaced as may be found desirable. The boféom and 
a part of sides are repaired during working, and may be 
regarded as permanent; it is only the remainder to the 
top of the vessel that needs renewal. 

will now direct your attention to the remaining 
figures which show the form of melting chamber decided 
upon after due trial and consideration. In the smaller 
furnace there is an objection. It is necessary to remove 
the lid whilst it is hot, and in this condition it easily 
warps. No doubt this could be in a great measure 
obviated by making the ring very strong, but the plan 
shown for the larger furnace offers every advantage. 

A point of great value in the Batho furnace is that the 
roof, being carried independently of the sides, the latter 
can be removed altogether or in part without disturbing 
the roof. This has been found in the case of silica-lined 
furnaces a very great convenience ; the sides being often 
entirely replaced, bit by bit, without turning off the gas. 
The sides, it will be observed, up to the top of the door 
and gas port, are of basic material. The upper part, 
about 1 ft. 6 in. in depth, is of silica brick, is in sections 
held in frames hinged as shown, and readily opens to give 
access to the interior of the ve:sel should repairs become 
necessary. 

The natural slopes of the sides will allow repairs to be 
made by simply putting basic lining material on the 
slope from the outside. Duplicate sections may be kept 
ready or changed at any time without causing delay. For 
the 12-ton vessel, about 3000 basic bricks 11 in. by 44 in. 
by 3 in., placed as shown, would be required. For the 
movable sections, with that part over the gas port and 
doorway, 2000 ordinary silica bricks, and for the lid about 








3000 more, making for the lining of the vessel 5000 silica 
bricks, a total weight of basic material amounting to 
about 15 tons is Gon This material, when crushed and 
mixed, and rammed into a mould, weighs about 150 Ib. 
per cubic foot. It would be unnecessary to take up the 
time of the meeting by further description. As I have 
before stated, the object has been to make the vessel as 
simple in form and details as possible, and to make the 
application of basic lining a matter of easy and rapid per- 
formance. 

The acid bricks forming the top of gas ports and door- 


good | way are turned as a flat arch between substantial sup- 


ports. 

The hinged sections do not rest on the basiclining. The 
joint between the lid and the upper part of the sections 
can be very easily made with the help of a little silicious 
clay ; that between the sections and the basic lining, with 
a little carbon (retort carbon) and lime mixed with tar. 
I would here state this general a, that basic and 
acid material may come together in the lining of a melt- 
ing vessel without causing difficulty, providing the one 
does not rest or impose weight on the other; the rationale 
of this being that the heat acting on the joint destroys 
contact. If, however, the contact is maintained by pres- 
sure, rapid fusing is the natural result, 

Process.—Lime linings have so often formed the subject 
of papers before this and kindred institutions, that it will 
only be oe to say that the material composing the 
basic part of the lining is yao and treated in the same 
manner as that for the Bessemer converter. For that 
part above the slag line, however, an admixture of silica 
sand to the extent of 8 or 10 per cent. may be used with 
marked advantage. 

In the smaller vessels, where the side walls_are carried 
to the top, I use fine wire cuttings, mixed with the 
basic composition, to prevent the material cracking and 
falling away, much as hair is used in plaster. In the 
large furnace this device is not necessary, the walls being 
lower and possessing a natural slope. The silica part 
of the furnace lining having been built in and dried, 
the basic portion may be quickly introduced. The most 
convenient and economical way of dving this is in the 
form of bricks. I have found llin. by 44in. by Sin. 
a very good size to deal with. These bricks are produced 
by hydraulic pressure, equal to about 150 tons applied on 
llin. by 44in. of face. Great expenditure of power, 
moreover, is not necessary—a ton pressure being sufficient 
to pack the material in the mould, and the final squeeze 
is easily given by a few strokes of a pump working directly 
on the ram. 

The bricks are conveyed at once from the press and 
placed in the furnace, a very simple operation, requiring 
only careful ordinary labour. As soon as the lining is 
complete, gas may be turned on, and full heat obtained 
as quickly as possible. It is here where the great advan- 
tage of this particular form of furnace is apparent. The 
necessary process of slow annealing in ordinary furnaces 
is of no consequence in this arrangement. 

The hearth may be charged on as soon as the full heat 
is obtained, and in this particular the basic-lined furnace 
has a great advantage over the acid, where the greater 
part of a week is required to fuse in a new hearth. 

A basic-lined hearth having been obtained, a basic slag 
must always be kept in working. The composition of 
the iron to be treated will, of course, determine the 
amount of oxidising base necessary. have always 
adopted the plan of charging a large part of the ore 
and lime in the bottom of the furnace, and the charge 
on that. Every manager will, doubtless, establish his 
own particular mode of treatment. One general point 
must be observed, however, and that is that the purifying 
oe should be created as early as possible in the working 
of the charge ; the reasons for this are too obvious to need 
further enlargement. 

Perhaps a practical point of the greatest importance is 
that of preserving the bottom and keeping it in working 
order. In the case of an acid furnace, dry silica sand is used 
torepair local damage at the slag line or below the charge ; 
it is placed on the sides of the hearth, and allowed to run 
down into the bottom, forming a neat slope. Exactly the 
same thing is done with a basic hearth, the only difference 
being that the material used is dolomite, either shrunk or 
in its raw condition. If slight repairs only should be 
requisite, raw stone will answer well. If of a more ex- 
tensive nature, it may be necessary to have the stone, in 
its ‘shrunk lime” form, crushed moderately fine; but in 
either case a percentage of silica sand must be used as a 
flux---8 to 12 per cent. And just as in the acid furnace a 
flux is mixed with too refractory silica sand and gradually 
diminished in quantity as the working face is reached, so 
in the same way may the flux be diminished in the dolo- 
mite. 

Rapid oe means the rapid production of heat. A 
furnace may melt slowly and then gradually attain a very 
full heat, but this does not necessarily mean quick work- 
ing or economy of fuel; it proves that the furnace is 
capable of reaching a very high heat, but that slowly. 
What appears necessary to ae rapid action is a large 
supply of gas and air, and a tolerably strong chimney 
draught, so that abundant volumes of flame may be 
brought to bear on the charge in its earliest stage, and it 
may be gradually reduced when the charge is melted, 
when, also, the gas and air may be reverzed at more fre- 
quent intervals. 

Any desired size of gas and air port may be used in the 
combustion chamber under discussion, and any degree or 
— of combustion is simply a question of mechanical 

etail. 

Produce.—I approach this division of my subject with 
peculiar pleasure and satisfaction. If it is a fact that the 

ic converter possesses advantages over the acid con- 
verter for the production of mild steel, I would say that 
the basic open-hearth possesses the same advantage over 
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GREIG AND AVELING’S TRAMWAY LOCOMOTIVE. 
CONSTRUCTED BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 
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the acid open-hearth, and—save for the presence of 
eminent open-hearth steelmakers—in a more marked | 
degree. 
have refrained from placing before you any tables of | 
reactions during the working of a charge—l. Because it | 
would be outside the scope of this paper. 2. Because 
such questions come more within the province of a chemist 
than an engineer. hen I stete, however, that a} 
cinder pig iron, containing 1.5 per cent of sulphur and | 
3.75 per cent. of phospnorus, worked with 20 per 
cent. of ordinary steel or iron scrap, can be converted 
into good mild steel, the effect of an oxidising base 
applied to metal under high heat may be imagined. 
I do not for one moment wish to be understood as ex- 
pressing approval of this highly fortified compound, or as 
asserting that it is desirable. On the contrary, sulphur is 
the greatest enemy the open-hearth steel melter has to 
contend with ; si | I would most respectfully urge on the 
blast furnace owners and managers of the Midlands espe- 
cially, that, if they have no particular partiality for one 
element over another, I for one would make no protest if 


(For Description, see Page 428.) 
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they should substitute manganese for sulphur. Some 
samples of steel are before you possessing the mechani- 
cal properties set forth in Table No. I. on page 432, 
Table No. II. shows also that the sulphur is high. 
I am indebted to Mr. James Riley for the trouble his 
assistants have taken in checking and verifying these 
analyses, 
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Section through Crank-shoft: 


Samples and tast might be multiplied without end, but 
I hardly think it will [ necessary to do more than name 
a few points. I am not considering the process from any 
other point of view than as a means of erg apd phos- 
phoric cinder iron, The lowest note that is possible 
in the known practical process of purifying iron 18 
certainly struck by the open-hearth basic means. By the 
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FURNACES FOR THE BASIC OPEN-HEARTH STEEL PROCESS. 
(For Description, see Page 429.) 
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smaller quanties for other countries, and 3530 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 923,435 tons yesterday 
afternoon, as compared with 921,633 tons yesterday week, 
thus showing an increase for the week of 1802 tons, 


The Steel Trade.—The local steel firms are hardly as 
busy as they were during the past summer, and in several 
cases they are getting very anxious regarding orders for 
the early future. The makers of basic steel are fairly well 
employed, both on blooms and billets, and on finished 
goods, such as sheets, bars, tube strips, &. The prices 
of Siemens steel, which remained steady for a consider- 
able time, have been declining in the West of Scotland 
within the past week or two. It is, curiously enough, the 





Taste No. II. 
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lowest I mean as regards tensile strength, but certainly 
the highest as regards reduction of area, Thavenot made 
use of the term elongation, as this is somewhat uncertain 
in this very soft metal, the effect of strain being apt to 
localise itself ; and, indeed, it behaves very much in the 
same manner as the pure iron dealt with in the Presi- 
dent’s able address last May. Indications are strong in 
the direction of the purest form of iron having its origin 
in the basic open-hearth, when afterwards alloyed to meet 
desired ends. It is, however, with the pure or purest out- 
come that I would now deal. Naturally one of the most 
striking features of dead soft basic open-hearth metal is 
that local disturbance does not communicate itself through 
the structure; bars after being nicked with a sharp tool 
bend, and a piece of punched plate is evidently unim- 
paired by the operation. 

By general observation we often gather information not 
easily obtainable by more precise means. As a rough 
example (a very rough example) of this:—The sapient 
operator who conducts the working of that necessary, but 
most unprofitable, machine known as the skull-breaker, 
complained that he ‘* could do nothing with the pieces that 
came from the new furnaces ;” they would bend and bulge 
under fierce impact, and become very hot. This latter 
development he ascribed to something of a peculiar 
chemical nature contained in the metel—phosphorus and 
sulphur, most likely. Having by some inscrutable mental 
»rocess connected these ideas with lucifer matches and 
ery he further reported his firm conviction that the 
most violent individual effort of the Supreme Power of 
Darkness would prove utterly futile. 

Iam not prepared to indorse this last sentiment, and 
present it with my apology, as an evidence of the tough- 
ness of the metal in its rough cast condition. Even when 
mixed with the like material from acid furnaces working 
soft charges, it was easily detected. 

It is not always expedient to carry the process of puri- 
fication to the limit represented by 22 tons tensile strain. 
Such efforts are sometimes misunderstood by engineers ; 
but the President of this Institute was very near the 
mark when he named the low tensile strain as the measure 
of purity. 

It follows, of course, that mechanical change has its 
minimum effect on this metal, and this characteristic 
should find for it large favour with the manufacturers of 
ordnance, 

Boilers, &c.—When, through the strenuous efforts of 
Mr. James Riley (then manager of the Landore Siemens 
Steel Works), soft steel was first produced for the con- 
struction of the Iris and Mercury, I, as engineer of those 
works, have a pretty vivid recollection of the testing and 
selection of that very fine material; but I cannot help 
speculating on what the effect might have been of a dozen 
charges at the onset of a character now readily produccd 
by basic open-hearth treatment. 

On looking back over this short paper, I am impressed 
with the scant amount of information I have been able 
to place before you, and am forced to the conclusion that 
basic difficulties are small matters to write about. The 
process is, besides, a very simple one, depending for its 
success on very simple points. A more elaborate descrip- 
tion of the plant would, I feel, be time thrownaway. An 
engineer will at once weigh the value or otherwise of the 
arrangement from what he sees before him, and pronounce 
it mechanical or the reverse. In making comparisons of 
the various processes in the manufacture of iron, conclu- 
sions do not appear easy to arrive at, as a comparison 
between the Bessemer basic process and puddling neces- 
sitates an intimate practical knowledge of both; and as 
the open-hearth ok process only deals with a particular 
class of raw iron, comparison becomes again difficult ; but as 
between puddling and the open-haarth basic process two 
means of dealing with the same material are placed side 
by side, and they are of so like a nsture in their form and 
operation that a comparison becomes no longer difficult. 

If the special form of apparatus that has been described 
should tend to remove or lighten the inhuman load of 
puddling, those who have contributed to its development, 
viz., Messrs. Hackney, Batho, Riley, Dick, and myself, 
will be rewarded, at any rate, with a feeling of sincere 
satisfaction. 








Cuitt.—The Chilian Congress has passed a law granting 
a subvention to the Chilian Steamship Company, and 
exempting from the payment of import dues articles intro- 
duced for mining and other industrial purposes, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again depressed last Thursday, and the cash price for 
Scotch iron came as low as 39s. 9d. In the afternoon, 
however, there was a slight recovery in prices, and it was 
thought that a further rise might take place in conse- 
quence of some excellent inquiries having been made. At 
the close of the forenoon market there were buyers at 
393. 10d. cash per ton, and up to 393. 11d. cash was paid 
in the afternoon. Cleveland iron changed at 3ls. 5d. 
thirteen days, and hematite warrants at 41s. 54d. per ton 
cash. The closing settlement prices were—Scotch war- 
rants, 39s. 104d. per ton; Cleveland, 31s. 6d. ; hematite 
iron, 41s. 44d. per ton. Friday’s market opened with 
prices one-halfpenny above the closing rates of Thursday, 
but it became depressed and lost three halfpence per ton 
during the forenoon market. Buyers and sellers were 
alike irresolute in the forenoon, it being a matter of uncer- 
tainty whether or not the prices had reached the lowest 
for the time. The point reached (39s. 94d.) was certainly 
the lowest of the present year, and it was also the lowest 
since the month of March of last year, when speculative 
warrants were quoted at 37s. 1ld. perton. There was a 
recovery in the afternoon, buyers offering 39s. 11d. per ton 
cash for Scotch warrant iron. No business was done in 
Cleveland iron during the day, but hematite warrants 
found purchasers in the afternoon at 41s. 24d. cash. The 
settlement prices at the close were—Scotch, 39s. 104d. ; 
Cleveland, 3ls. 44d.; hematite warrants, 41s. 3d. per 
ton. Over the week the fall in prices was, respec- 
tively, 1s., 1s. 54d., and 104d. per ton. n conse- 
quence of a scarcity of sellers the market was firm 
on Monday, but the improved tone which charac- 
terised the early part of the day was not sustained; 
the closing price, however, was fractionally over that 
of Friday, Business was done in Scotch warrants 
during the forenoon up to 403. 2d. cash, and even a 
d. per ton higher in the afternoon, but the close was 
uyers at 40s. Ohd. per ton. Transactions took place in 
hematite warrants in the forenoon market at 41s. 74d. 
and 41s. 4d. cash; in the afternoun, however, no further 
business was done, and Cleveland iron was not in de- 
mand at either meeting of the “‘ring.” The closing 
settlement prices were — Scotch iron, 403.; Cleveland, 
31s. 6d. ; hematite warrants, 41s. 44d. per ton. After 
exhibiting some weakness at the forenoon meeting 
yesterday, the warrant market recovered strength and 
closed very firm. It was reported that some good orders for 
Scotch iron had been placed, one maker alone having sold 
3500 tons of No. 1 iron, 2000 tons for Italy, and 1500 tons 
for New York. It was also reported that other makers 
had likewise sold for New York, though in smaller 
quantities. The chief value of recent inquiries and 
orders consists in the indication which they seem to give 
that the demand for Scotch iron on American account is 
improving. Of course the business just done may be 
quite exceptional, and may not indicate an actual revival 
of demand ; but when to the actual transactions re- 
ported there are coupled the substantial inquiries that 
have come to hand, there is reason for at least 
entertaining the hope that after all America is going 
to prove a better customer this year than appeared likely 
to be the case some weeks ago. It has to be remem- 
bered, too, that it was just about this time last year that 
the buying of Scotch pig iron on American account began 
to influence the position of the market in Glasgow. On 
the Ist of October, 1886, Scotch warrants were selling at 
403. 9d., and by the 19th of the same month the price was 
| 42s. 64d. per ton, and a week thereafter it had advanced 
| to 43s. Ohd. In the early days of November prices sagged 
|a little, but they rallied as the month advanced, and 
| continued to improve in December, the year closing at 
'the highest prices of the twelvemonth— 44s. 64d. to 
|44s. 74d. Yesterday forenoon duwn to 39s. 9d. cash 
| Was accepted, but 3d. higher per ton was paid in the 
| afternoon, and all round there was an advance in the 


| 
| 





prices paid, whilst the closing settlement prices were— 
Scotch warrants, 403. per ton; Cleveland, 31s. 74d. ; 
hematite iron, 41s. 3d. per ton. The market opened 
strong this morning, but subsequently the prices gave way 
to a certain extent. Down to 39s, 114d. cash was accepted 
for Scotch iron in the forenoon, and as low as 393, 9d. 
| cash in the afternoon, the close being a little firmer, For 
| Cleveland iron there were sellers at the close in the after- 
/noon at 31s, 4d. cash, and business was done in hematite 
warrants at 41s. 1d. cash. There are now 84 blast 
|furnaces in actual operation, as compared with 69 
at this time last year, and 91 two years ago. An 
| additional furnace was blown in at Clyde Iron Works 
| during the week, to make hematite pig iron. Last 
week’s shipments of Scotch pig iron amounted to 
9391 tons against 7575 tons in the preceding week, and 
6531 tons in the corresponding week of last year. They 
included 400 tons for the United States, 1470 tons for 
| Canada, 100 tons for Australia, 180 tons for France, 1 
tons for Italy, 600 tons fur Russia, 125 tons for Holland, 


880 | placed in the market. 





r and not an absence of work that has led to the 
fall in values. As soon as it was known that a number of 
shipbuilding orders were in the market, makers and mer- 
chants, in their eagerness to obtain the work, began to 
cut prices. Of course, the decrease would not have 
occurred if the available contracts had been sufficient to 
fill the order- book of the makers. 


The Malleable Iron Trade.—This branch of trade con- 
tinues to be in a fairly satisfactory condition, the makers 
in almost all cases being kept very busy. The usual 
quality of merchant bars can still be had at 4/. 15s. per 
ton, less 5 per cent. discount ; but the tendency of prices 
is to the firm side. Shipment orders are coming to hand 
more freely, but business inthe home department might 
be better. There is a very steady demand for unbranded 
iron, the price of which is firm at about 4/. 7/. 6d. per ton 
net. Makers are at present very busy on this class of 
finished iron. 


Important Torpedo Boat Contract for Paisley.—The 
Abercorn Shipbuilding Company, Paisley, have just re- 
ceived an order from the Indian Government to build and 
engine a torpedo boat of 130 ft. in length, which is to be 
used in the harbour defence of Calcutta. The vessel will 
be supplied with triple-expansion surface - condensing 
engines of 900 horse-power. The engines are to drive the 
vessel at arate of 23 knots per hour. In addition to these 
engines, there will also be engines for working torpedo 
gearing, electric lighting, forced combustion, air com- 
pressing, and for fresh water condensing. All the engines 
ws = supplied by Messrs, Hanna, Donald, and Wilson, 

aisley. 


Shipbuilding Trade at Leith.—Like various other ports, 
Leith is at present suffering from depression in the ship- 
building trade. The output during this year has been com- 
paratively small, and during the past few years the trade 
has been gradually declining. In 1885the total amount of 
new shipping launched at the port was 7759 tons, and last 
year’s output was 5340 tons, while that of the present year 
will probably not exceed 4000 tons, including the vessels 
built both by Messrs. Ramage and Ferguson, and by 
Messrs. S. and H. Morton and Co. The prospects for 
the approaching winter are not very encouraging, as it is 
scarcely expected that any work in addition to the orders 
on hand will be secured this year. Messrs. Ramage and 
Ferguson have only two vessels in course of construction, 
and Messrs. Norton and Co.’s yard is practically empty. 


Shipbuilding and Engineering Trades at Greenock.— 
Having now finished the new P. and O. steamer Britannia, 
and having no other work on hand, Messrs. Caird and 
Co., the builders of the vessel, have discharged almost all 
their workmen, both in the shipbuilding yard and the 
engine works. The firm are at present engaged in making 
some alterations in their yard, which is being done by a 
few men and apprentices under the supervision of the 
foremen; and in the mean time the work is only to be 
carried on for five days a week and five hours per day. 
Messrs. Rankin and Blackmore, marine engineers, have 
also found it necessary to pay off a large number of their 
workmen, as the work on hand is nearly all finished. 
Measrs. Scott and Co., shipbuilders, suspended a number 
of their workmen last Saturday, as the vessels on hand 
are not sufficiently far advanced to give employment to 
the whole of the workmen in the service of the firm. A 
large number of men, probably not fewer than 300, who 
were lately discharged by Greenock firms, have found em- 
ployment in Belfast, but the yards there are understood 
to be now fully equipped. 





NOTES SOUTH FROM YORKSHIRE. 
SHEFFIELD, Wednesday. 

Coal and the Colliers.—The advent of cold weather has 
caused a sudden demand for all classes of best coal, 
which has advanced on the average about 1s. per ton, It 
is expected that other increases may be notified. De- 
liveries of steam coal to Hull continue on the increase, 
and there is every likelihood of the demand continuing. 
The colliers are pressing their demand for an increase of 
wages, 

Alfreton Water Works.—The sanitary authorities of 
Alfreton purpose constructing a reservoir capable of hold- 
ing 1,500,000 gallons of water. 


Iron and Associated Trades.—The better tone noticed 
in the iron trade since the commencement of the quarter 
is fully maintained. The output of pig iron is being in- 
creased. At the mills common bar is still obtainable at 
4l. 103, perton. Small sections are in best request, angles 
and tees of ordinary quality running from 5J. 10s. to 61. 
Ordinary qualities of hoops are scarce at 5/., best sorts 
51. 10s., and best best 6/. 10s. per ton. Foundry work on 
the whole is not brisk, though this district, particularly 
near Leeds, is better employed than is the case in many 

rtsof the country. The call for railway material is quieter, 
But some inquiries have been made recently which indi- 
cate that large orders for wheels and tyres will shortly be 
For Bessemer billets, guaranteed 
tempers, there is still a very fair call, occasioned by a 
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renewed call for wire rods and steel implements for the 
colonial markets. At the works undertaking Government 
orders, business is evidently as brisk as ever, armour 
plates, heavy castings and forgings, and shot and shell 
cases, being sent out in large quantities. Travellers report 
an improved call for all classes of best cast steel, both on 
home and export account, America being a heavy cus- 
tomer, but only for the highest descriptions, All kinds 
of best cast steel are rising in value. 


The Silver Commission.—The special commission ap- 
pointed to confer with officials of the Assay Offices, as to 
the provisions of the contemplated Order in Council with 
regard to the marking of watches under the conditions of 
the new Trades Marks Act, and to inquire into the work- 
ing of the offices generally, visited Sheffield, and met the 
followin assay guardians: Mr. Thomas Bradbury, Mr. 
J. W. Tonio, Mr. Charles Belk, Sir Henry Watson, 
Mr. M. J. Ellison, and Messrs. W. H. and A. T. Watson, 
the assay masters. After obtaining such information as 
they required, they inspected a number of silver manu- 
factories in the town. 


New Water Works at Denby.—For years past, Denby 
has suffered severely from want of a plentiful supply of 
good water, Ata meeting of the Local Board, it has 
been decided that 21 acres of land at Rusby Wood, to- 
gether with all the rights and privileges of the water 
therein contained, shall be bought from the owner, Mrs. 
Charlesworth, of Cross Pipes. It is proposed to con- 
struct a reservoir of suitable dimensions to meet the re- 
quirements of the township. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market was 
again dull and No. 3 Cleveland pig iron was offered at 
32s. 6d. per ton, but there were no buyers. Warrants are 
much cheaper, and people who require iron prefer buying 
No. 3 warrants at 3ls. 9d. Grey forge can be got at 
31s. 6d., and No. 4foundry at 32s. Shipments of pig iron at 
Middlesbrough show a falling off, owing to the bad 
weather. Messrs. Connal and Co., the warrant store- 
keepers, had in stock at Middlesbrough on Monday night 
328,234 tons. This is a decrease of 559 tons on the pre- 
vious week. In Glasgow they hold 922,522 tons. The 
volume of trade continues good, and it is difficult in the 
face of better prospects in business generally throughout 
the country, to understand the basis of the operations of 
the ‘“‘ bears” in Glasgow, excepting that they are bringing 
prices down to the lowest point possible, so that they may 
goin and buy largely for forward delivery. The large 
stocks both in Glasgow and Middlesbrough enable the 
speculative capitalists to practically control the market 
irrespective of the action of producers. In the manufac- 
tured iron trade there is no change and prices are the 
same as those quoted last week. 

The Steel Trade.—Steelmakers continue as busy as ever, 
and prices are firmer. Several extensions in this industry 
are being made in the North of England. 

The Coal and Coke Trades.—There is no new feature in 
the fuel trade and prices are steady. 





MISCELLANEA. 
Tur lock-out at the Dowlais Steel Works is now at an 
end, the melters having accepted the masters’ terms, 


Mr. Guy C. Fricker, formerly electrician to the Giilcher 
Company, has commenced practice as _a consulting elec- 
trical engineer at 12, Delahay-street, Westminster. 


The Indian Government has for the present declined to 
sanction the construction of the railway through the Moo 
Valley in Burmah, 


The convention between the Chinese Government and 
an American syndicate, for the establishment of railways, 
telephones, and banks in China, has fallen through. 


The Eastern Telegraph Company intend to duplicate 
their line between Gibraltar and Malta, and for this pur- 
pose 1500 miles of cable have already been despatched. 


A committee has been appointed by the Japanese 
Government to report on the type of building best adapted 
to resist the frequent earthquakes that occur in Tokio. 


A limited company have recently acquired ten acres of 
land at Erith, and on this site it is intended to erect work- 
shops for the manufacture of Nordenfelt guns. 


Subject to confirmation by the Nottingham Town 
Council, Mr. W. A. H. de Pape, of the Tottenham Local 
Board of Health, has been selected for the post of water 
engineer of Nottingham. 


_ British rail exports to the United States during the 
eight months ending with August, 1887, amounted to 
110,499 tons, of which 19,534 tons were delivered during 
the last month, 


M. Fassiaux, Secretary-General of the Belgian Ministry 
for Railways, has again been nominated president of the 
Committee of the International Railway Congress, of 
Recon Sir Andrew Fairbairn will continue to be a 

ember, 


A new reservoir of natural gas has been tapped at 
Pittsburg ; this is situated at a depth of fully 100 ft. 
below the gas-bearing strata previously worked. The 


gas is stated to be coming off at a pressure of 600 Ib. per 
square inch, 








Recent inquiries are said to show that over 10,000 
electro-motors are now in use in the United States. They 
are employed for many purposes, including the driving 
of printing presses, pumps, and fans. The motors are in 
general rented from a company who at the same time 
supply the electricity needed from a central station. 


Tke gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending October 9, 
amounted, on 15,496? miles, to 1,292,489/., and for the 
corresponding period of 1886, on 15,384} miles, to 
1,287,926/., an increase of 1124 miles, or 0.7 per cent., and 
an increase of 4563/., or 0.3 per cent. 


A Russian lieutenant of engineers has perfected an 
apparatus for intercepting telegraph and telephone mes- 
sages in time of war. The apparatus is contained in a 
small oblong box and weighs rather less than3lb. The 
telegraphic receiver is of the recording type, and a battery 
for returning false messages to the enemy forms part of 
the equipment. 


Two steamers, the International and Kangaroo, have 
been chartered by the Italian Government to proceed to 
Massowah, for the purpose of distilling water for the use 
of the troops there. The distilling plant on both vessels 
has been furnished by Messrs. John Kirkaldy and Co., 
who supplied similar apparatus to the English Govern- 
ment in the Egyptian and Soudan expeditions. 


A series of naval manceuvres relating to harbour 
defence have taken place at Langston Harbour during 
the week. The attacking force is under the command 
of Captain Long, but great secrecy is preserved by the 
authorities with regard to the various details, the whole 
— of the operations being surrounded by a cordon of 
soldiers. 


The Board of Guardians at Stoke-on-Trent have accepted 
the tender of Mr. Joseph Blackburn, Gresham Works, 
N ag ee for the erection of a telephone exchange at 
their Hukhill workhonse and hospital. The same firm 
are also engaged upon several new telephone lines; also on 
the fitting of the new Fleming Memorial Hospital, New- 
castle-on-Tyne, with their lightning conductors, 


Messrs. Chubb and Sons, the well-known lockmakers, 
have recently introduced a new variety of lock, intended 
for use in public buildings and places of amusement. 
This fastening is so designed that the door can only be 
opened from the outside by the proper key, whilst simple 
pressure, on a panel covering a large proportion of the 
whole area of the door, is sufficient to open it from the 
interior. This arrangement has heen fitted to all 
the emergency doors of Terry’s Theatre, Strand. 


In consequence of increasing foreign business, Mr. J. 
F. La Trobe Bateman, Past-Pres. I.C.E., of 14, Abing- 
don-street, Westminster, has taken two partners, and the 
practice will, from the 1st of next January, be carried on, 
at the same address as previously, under the name of 
Bateman, Parsons, and Bateman. The new members of 
the firm are the Hon. R. C. Parsons and Mr. Lee La 
Trobe Bateman, a son of the principal. 


The Secretary of State for War has directed that a large 
proportion of the rifles, carbines, and bayonets belongin 
to the volunteers shall be forwarded to the Royal Smal 
Arms Factory, Birmingham, to undergo a thorough 
examination. The arms called in are those belonging to 
all the Scottish corps, which are 52,000 strong, anc those 
of the counties of Bedford, Cambridge, Dorset, Hants, 
Huntingdon, Isle of Wight, Lincoln, Norfolk, Suffolk, 
and Wilts. 


The Agent-General for Victoria, Sir Graham Berry, 
has received a telegraphic despatch from the Govern- 
ment of the colony stating that the Exhibition Com- 
missioners have decided to extend the period for receiving 
forms of application for space from the 31st of the 
present month to the 3lst of December, which is now 
fixed as the final date for receiving applications in all 
countries exhibiting. Applications for space of exhibitors 
from the United Kingdom are to be addressed to the 
secretary, Melbourne Central Exhibition, 8, Victoria- 
chambers, Westminster. 


A new method of making foundations in wet ground 
has been devised by M. Bonnetoud, a French military 
engineer. His plan is to bore 2 hole 10 ft. or 12 ft. deep, 
and 14 ft. in diameter in the damp ground, and in this a 
series of dynamite cartridges are placed, and finally ex- 
ploded. The expansion of the gases generated drives the 
water far out beyond the sides of the hole, into which it 
does not return for at least half an hour. The time thus 
gained is utilised in rapidly excavating the cavity, which 
is then filled with a cement concrete, which sets before 
the return of the water. The method has been adopted 
in the construction of a fortified enceinte at Lyons, and 
is said to have led to very rapid work. 


The standard Prussian test for determining if the volume 
of a cement remains constant on hardening is: Pure cement 
is mixed with water to the consistency of a thick cream, 
and formed into a thin cake on either a glass or metal plate, 
ora roofing tile saturated with water. After setting, the 
cake and plate are placed under water and there allowed 
to harden, when any change in the volume of the cement 
is indicated in the course of a day or so by thecrumpling 
of the cake or cracking occurring at its edges. A more 
severe test consists in allowing a cake of the cement 
formed as above, ona glass plate, to harden for a period of 
twenty-three hours in air, and then placing it in boiling 
water, when any tendency of the cake to crack at the 
edges or crumple is shown in from 10 to 60 minutes. 


A new type of secondary battery was employed on the 
electric launch recently tested by the French naval 
authorities at Havre. The inventor isa M. Desmazures, 
and the cell is constructed as follows: A cylinder of tin- 





plate forms at once the containing vessel, and a portion of 


the negative electrode, which is a sheet of the same 
material. The positive electrode is made from a plate of 
porous copper, obtained by subjecting the metal in astate 
of powder to a pressure amounting to several tons on the 
square inch. This plate is separated from the negative 
element by a partition of parchment paper supported on 
glass rods, the object being to prevent copper oxide 
reaching the negative element and causing a film of 
metallic copper to be there deposited. The cell is filled 
with a mixed solution of zincate of soda and sodium 
chlorate, and is then hermetically sealed. The charging 
is effected in the usual way, the result being a deposition 
of metallic zinc on the negative electrode, which is redis- 
solved on discharging. The number of cells used at Havre 
was 132, which furnished a current of from 87 to 89 
amperes under a difference of potential of 100 to 104 volts, 
and the weight per horse-power per hour was about 73 Ib. 


Amongst its other virtues the American locomotive 
seems to be endowed with an exceptionally fiery and un- 
tamed disposition. Hardly a month passes without the 
occurrence of two or three cases of locomotives running 
away, with results that are frequently disastrous. The latest 
instances are thus described in the Railroad Gazette : ‘‘A 
special train on the Rome, Watertown, and Ogdensburg 
line ran into a switch engine of the New York, Ontario, 
and Western, near the eastern limit of Oswego. The 
engineer and fireman of the switch engine jumped, When 
the special struck it the throttle flew open, and the 
locomotive ran away, passing through the centre of the 
city and across the bridge to the west side of the river at 
a speed of about 70 miles an hour. In West Utica-street 
it struck another locomotive, completely wrecking it. The 
engineer jumped, but the fireman was caught in the 
wreck, and had a leg taken off. Therunaway kept on at 
a fearful speed and met the Phenix passenger train on 
its way to the station for its- passengers. Both engines 
were badly smashed up and the coaches were also broken. 
Had the accident occurred ten minutes later, the runaway 
would have met the passenger train on a high bridge. 
The engine crossed all the principal streets of the town. 
The extraordinary performance on the Pennsylvania in 
Philadelphia some weeks ago has been mentioned ina 
former issue, but the main facts may be restated: A 
shunting engine ran into a passenger engine (with no fire- 
man on) hard enough to knock the engineer off senseless 
and throw the throttle wide open. The engine at once 
started at full speed, and a mile beyond struck another 
engine (with no fireman on), knocked another engineer off 
senseless, and another throttle wide open. ‘The two 
engines went over the track together at their highest 
speed, with every condition present for a terrible catas- 
trophe a few miles beyond, where they were sure to meet 
some train. Fortunately both were derailed before doing 
further damage.” It will be noticed that the accident in 
each of the cases was due to the defective form of regu- 
lator in use on American locomotives, 








PROFESSOR BARR ON THE TRIPLE-EXPANSION MARINE 
EncGine.—On October 12 Professor Barr gave the first of his 
cuurse of lectures on Modern Steam Boilers and Engines to 
his evening class in the Yorkshire College, Leeds. Mr. A. H. 
Meysey-Thompson presided, and the lecture-room was 
crowded, all the available standing room being occupied. 
The first prize in the Applied Mechanics class was 
awarded to Mr. Ernest Scott, and in the Steam Engine 
class to Mr. F. G. Heseldin. A number of certificates 
were also distributed to the students next in order of 
merit. Professor Barr said that in beginning a course of 
lectures on modern steam boilers and engines it wouid not 
be out of place to ask whether there was any clearly indi- 
cated tendency of the age in regard to engine design. 
The tendency of the age was to work at higher and higher 
pressure. In 1840 marine engines were built to work 
with steam at 4 1b. pressure above the atmosphere, and 
it took thirty-five years to raise the commonly adopted pres- 
sure to 601b. per square inch. It had only, however, 
taken the last ten years or so to make the 60 lb. 160 lb. 
in marine practice. Surely, then, there was here a clear 
indication of the tendency of the age in engine design. 
To utilise this higher pressure, important modifications had 
been introduced from time to time in the process by which 
the work was obtained from the steam, the latest of these 
being seen in the triple-expansion or quadruple-expansion 
engine of to-day. The marine engine of to-day was the 
highest type of prime mover yet constructed, and must 
therefore be of great interest to all who were engaged in 
engineering work of any kind. Without attempting to 
forestall the future historian of the rise and progress of 
the marine engine, the lecturer said he me be per- 
mitted to mention the names of three men who, what- 
ever positions might be accorded to them by posterity 
in connection with their subject, might be taken as 
typifying the three classes of workers who had brought 
the steam engine to its present position. The first of 
these was Carnot, whose theory of heat engines was 
published in 1824. The work of Mr. Samson Fox in in- 
troducing the corrugated flue must also be recognised, 
for without that invention the rapid progress which has 
been made in marine engineering in the use of higher 
pressures would not have taken place. As typical of the 
scientific engineer, they had Mr. Alexander é: Kirk, of 
Glasgow, who first brought the triple-expansion engine 
into successful practice. The theory of the triple-expan 
sion engine was described, and examples were given to 
show the very great economy resulting from its adoption. 
The lecturer said he had received a letter from Messrs. 
Duncan Stewart and Co., of Glasgow, in which they 
stated that in a trial made a few weeks ago of the first 
triple-expansion engines which they had built, they ob- 
tained the very remarkable result of a consumption of 
only 1.05 lb. of coal per indicated horse-power per hour, 
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DEFECTS IN THE DESIGNS OF WAR- 
SHIPS. 

In our issue of July 1, we dealt with certain 
defects in the designs of warships which appeared 
to us deserving of notice, and we now propose to 
deal with another point in the discussion as to how 
the flotation of ships can be best secured, viz. : the 
protection of the water line against artillery fire. 





At Lissa no armour-clad was sunk by artillery fire, 
and the Peruvian Huascar, though fearfully damaged 
by a vastly superior foe, would hardly have had to 
surrender had her power of resistance rested mainly 
on her power to float. Her guns were disabled, 
her steering gear smashed, her side armour pierced 
over and over again, and yet she was not making 
any water. Seeing then that in these instances 3 in. 
and 44 in. armour protected the water-line against 
serious injury from guns that can easily pierce double 
that thickness, it is but natural to ask why are the 
English, but more especially the French, exerting 
themselves so much to protect their water-lines by 
the thickest armour? In the modern, i.e., citadel, 
barbette, or turret ships, this armour protects not 
only part of the water-line but also the engines 
and boilers, and its use is therefore necessary 
or at least justifiable ; but in the older ships the 
armour, with but a slight reduction in thickness, is 
carried almost tothe extremities. These ships will 
undoubtedly be more seaworthy after an action 
than the newest, but in spite of all our refinements 
in artillery it must always be most difficult to hit 
anything in a heavy sea, and if calm, seaworthiness 
is not essential, but floating power is always neces- 
sary. The French were compelled to protect their 
entire water-line in most of their hulls, because 
these were of wood, and it is quite evident that as 
this construction allows neither a double bottom 
nor a reasonable number of water-tight subdivisions, 
the very utmost had to be done to guard against 
the possibility of a leak, and as a result we see that 
while England was placing the heaviest armour 
round her guns, trying in fact to make her ships 
valuable as aggressive weapons, France guarded 
herself primarily against the danger of her ships 
being sunk, and afforded but poor protection, and 
in many cases none at all, to her men and guns. 
These diverging policies have led to our adopting 
the excessively heavy but well-protecting turrets, 
while our neighbours build hardly anything else 
than barbette ships, and in many cases they have 
not even placed a protecting screen over these 
gaping pits. 

The struggle between guns and armour, leading 
to ever-increasing thicknesses of the latter has com- 
pelled naval architects either to reduce the area of 
protected surface, or else to increase the displace- 
ment enormously ; the only other alternative being 
to adhere to the ancient thicknesses, and to en- 
deavour to obtain greater resisting power by an 
improved quality of armour. Consequently we 
see in the newer designs unarmoured ends and 
thoroughly protected central citadels, which are 
sometimes called partial belts. The Italians have 
even gone so far in their newest and heaviest 
ships as to dispense altogether with side armour 
at the water-line, and to depend both for floating 
power and stability on the resistance afforded by 
a curved steel deck, rising from a few feet below 
the water-line at the sides to a few feet above it at 
the centre, and also on the improbability of the 


9| numerous water-tight cells which cover this deck 


being allriddled. Orif these are riddled they expect 


1) that the cork filling, the coal and other stores, will 


not only act as armour and stop the heavy shots, 
but also as displacers of water, and so assist in main- 
taining the stability and floating power. 

To a limited extent, this plan is copied in our 
Admiral class of ships, but it is open to serious objec- 
tions. At close quarters the slanting decks, which 
are below the water level, would be about normal to 
the machine gun fire, and would most certainly be 


3| penetrated, and further, the combustible stores 


abovethe armoured deck could, with certainty, be set 
alight by red-hot shot planted there by the enemy. 
It is said that all these spare cells can be flooded 
at a moment’s notice, but being on a level with the 
outside water there would hardly be any head of 
pressure, and the filling would take so long that 
in the mean time everybody in the battery and the 
upper decks would have been driven away by the 
dense volume of smoke generated below. The flood- 
ing of these cells, even though but slow, would 
undoubtedly protect the hull from fire, but the 
smoke nuisance would remain, and its serious 
nature will at once be plain if we consider a case 
which is also likely to occur, viz., the riddling of 
the six unprotected uptakes of the new Italian 
monsters. The sectional area of these funnels is 
equal to about 12 ft. square, and with a light head 
wind a volume of smoke or products of combustion 
equal to this section would be passing over the 
battery. Except by reducing the ship’s speed and 
by steering a a course that the wind might blow 





full on the beam, it would not under such circum- 
stances be possible to work the batteries, and 
the ship's course and speed being thus fixed, 
the enemy could take up any advantageous posi- 
tion, and complete his work of destruction. The 
same would be the case if the coals in the water- 
line cells were smouldering. We therefore regret 
to see that no bunker room could be found 
under the water-line for the coal of the new cruisers 
of the Undaunted type, and find but little con- 
solation in the fact that the waterline cells are 
to be used as water tanks, as these only extend 
for one-sixth of the ship’s length from each 
end. The water they are to contain in action 
does not possess the property of deflecting a shot 
upwards (ricochet), but the arrangement is an 
advantage in so far that every time that a cell is 
tapped the water will run out immediately, and the 
ship thereby be raised more and more out of the 
water, so that if any serious hole should have been 
put into the armour very close to the water-line, it 
will gradually rise higher and become harmless. Or 
if necessary the cells could be emptied intention- 
ally, and without using the necessarily slow pump- 
ing engines, thereby raising the ship and greatly 
increasing her stability. A further advantage of 
this arrangement is that no water need ever enter 
the double bottom which can then be more con- 
veniently inspected and kept in a better con- 
dition than is now the case, besides the cushion 
of air between the two skins affords a far better 
protection against the shocks from torpedo explo- 
sions than water-filled spaces would be. 

As already mentioned, the thin armoured slant- 
ing decks are very liable to be seriously damaged 
by machine gun fire, a danger to which thicker 
vertical side armour and thinner horizontal deck 
armour is not liable. The deck armour of the 
older armour-clads is so weak that it does not 
afford sufficient protection against bursting shells, 
but a construction consisting of a narrow belt 
of thin side armour with a shell-proof deck 
both above and below the water-line, and sub- 
divided into numerous water tanks, ought to be 
found more advantageous for the ship’s ends than 
the present system. There is, however, one danger 
which side armour may cause, and that is the 
bursting of the ship’s hull under the armour belt 
and consequently under the water-line. Though 
this has not occurred in any naval engagement, an 
instance is known to us in which severe longitudinal 
straining caused a steel ship’s side to crack vertically 
about 8 ft., and had this taken place under the 
water-line, the result would have been disastrous. 
In an armour-clad all the thin plates are under 
water, and what we wish to point out is that under 
certain circumstances the armour, because it has 
such a large sectional area, can cause the most in- 
tense straining. As is well known, these thick 
plates are bolted against teak backing, and they rest 
ona shelf which in merchant steamers would be 
called the stringer plate. On the top of the 
armour rests the armour deck. In order to make 
these joints water-tight, both the deck and the 
shelf are secured to the side armour. When a 
shot passes through a plate it usually causes a few 
cracks and thereby increase the outside dimensions ; 
this would be but slight in comparison to the dis- 
placement which might be expected to take place if 
a steel shot wedged itself into a vertical butt, and 
the strains which such spreading of the armour 
may be expected to exert on the ship’s plating 
must be enormous. A 12-in. shot wedging itself in 
this position will, it may confidently be expected, 
open the butt say 3in., and if the ship’s plates can 
resist such a strain they can certainly do wonders. 
This question may be looked at in another light : the 
total energy represented by the flight of a 12-in. 
710 1b. projectile from a 45-ton gun is over 18,000 
foot-tons, while to tear a test-piece 1 in. square and 
8 in. long would require less than five foot-tons, so 
that if the wedging action of the armour plates can 
reduce the projectile’s velocity to one-half of the 
initial, three-quarters of the energy, or about 
13,500 foot-tons would have been absorbed, enough 
to tear 2600 of the above named test-pieces with 
an aggregate section about twice as large as that 
of the thin plates in the mid-ship section of the 
Benbow. The result is, of course, purely a matter 
of speculation, but we think that the point is so 
serious as to warrant the carrying out of experi- 
ments. A rent in the ship’s hull may be expected, 
but if the toughness of the mild steel should 
prevent this, there are plenty of means for ascer- 
taining what the actual straining has been, and 
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where millions of money have been spent without a 
practical test being made, and where millions may 
yet be spent before a naval engagement will show 
those responsible for the designing where they have 
erred, a few thousands used in experimenting can 
surely not be considered a waste. 

It is altogether most wonderful that the Ad- 
miralty has such difficulty in carrying out experi- 
ments for its own information. Take the case 
of the Whitehead torpedo, The inventor made 
experiments against walls and plates immersed 
in water, and demonstrated its offensive power, 
but it has taken the Admiralty fourteen years 
before they could carry out an experiment to as- 
certain the defensive power of a double skin like 
the bottom of a ship, while in the mean time, and 
without any other information than such as may be 
called theoretical, torpedo boats have been built by 
the hundred, and appliances and machinery devised 
which a single experiment might have shown to be 
useless. The torpedo experiments against the Re- 
sistance were all in the ship’s favour, but to base 
a new theory on this solitary instance would be as 
rash as the previous policy, and the following few 
considerations will show what may and what may 
not be expected. 

We all know that the explosion of gun-cotton is 
very intense and very local, and that if it is ex- 
ploded in a gun it will rather burst the breech than 
blow out the shot, or if exploded on a steel or 
iron plate with air above and air below, it will 
displace, i.e., buckle, or break the plate about as 
readily as it displaces the surrounding air. This 
explains why such explosives cannot be used for 
hurling projectiles, and why, as they are exceed- 
ingly local in their effect, so little damage is done to 
iron structures if they are not brought into almost 
absolute contact with the explosives. Under water 
their effect is supposed to be more far reaching. A 
mine torpedo is known to have killed the fish for 
miles around the centre of action, but iron, and 
especially mild steel, are not so easily injured, and 
it must be remembered that the under-water sound 
wave in which a great part of the energy is stored 
up diminishes in intensity with the square of the 
distance, and that the energy it contains, though 
intense, is small in quantity, and the gun-cotton in 
a fish torpedo is unable to do more than to bulge a 
ship’s plate if the explosion takes place a few feet 
away from the skin. Air is less effective than 
water in transmitting the effect of an explosion, and 
iron more effective. In fact, prismatic bodies, of 
whatever substance, can transmit sound and also 
the effects of explosions without reducing their 
energy as the square of the distance. It is familiar 
to everybody that the sound of the ticking of a watch 
can be transmitted through hundreds of feet of wire 
or iron pipes. Now if we consider the effect of a 
torpedo explosion against a ship’s double bottom, 
we can imagine it to take place either in the centre 
of a square bounded on two sides by the bracket 
frames, and on the other two by the kelsons, or else 
against the frames themselves. In the former case 
the result would be a severe bulge ora hole in the 
centre of the square with little or no damage to the 
inner skin, which is 2 ft. or 3 ft. away. If, how- 
ever, the explosion takes place at the crossing of 
the frames and kelsons, which constitute a very 
rigid column cross-shaped and with two angle 
irons rivetted into the corners, it is absolutely cer- 
tain that the inner skin will be damaged, and it is 
probable that this short column will be shot into the 
ship, leaving a hole at least 8in. square in the inner 
skin of the ship’s sideor bottom, Such results may 
safely be expected, and it is most desirable that 
any torpedo experiments used as the basis for 
future constructive design should be so varied in 
character as to afford the very fullest possible in- 
formation as to the points to which we have directed 
attention above. 








AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
Tus organisation held its thirty-sixth annual 
meeting in Columbia College in the City of New 
York from the 10th to the 17th of August. Like 
its English prototype, the meeting has hitherto 
been held during the first week of September. 
The innovation has been made with the purpose 
of avoiding the excessively hot weather likely to 
revail in the northern portion of the United 
tates during the early portion of September, a 
scorching heat to which those members of the 
British Association who attended the Philadelphia 





meeting of the American Association in 1884, will 
bear abundant witness. 

The weather was exceedingly favourable for the 
meeting, being cloudy and overcast without storm 
orheat. The time of the meeting was unfortunate 
as far as the exercise of private hospitality was con- 
cerned, because the principal residents of New 
York are away at their country homes during the 
summer months. The policy of the Association 
has ever been to encourage original scientific work 
by affording hospitable reception to the papers of 
young and meritorious investigators. While such 
a procedure has led to the infliction of many papers 
which should have been submitted to the waste 
basket rather than to the committee, yet itis un- 
deniably true that such moities of encouragement 
have proven a worthy stimulus to young minds, 
and two papers submitted at this meeting are a 
worthy result of such generous treatment to their 
authors years ago. Yet it appears as if a judicious 
exercise of their powers by some of the sectional 
committees would have improved the average 
character of all the papers read. 

The opening exercises were not at variance with 
the precedent of time-honoured custom. Dr. Bar- 
nard, the venerable president of Columbia College, 
welcomed the Association in an address somewhat 
retrospective in character, referring to the work 
performed by the presidents of the Association, par- 
ticularly citing the direct value to the community 
of the services of these eminent men. 

President-Elect 8S. P. Langley, of the Smith- 
sonian Institute at Washington, made a felicitous 
reply, alluding to the fellowship of workers in 
science, and the advantages from presentation and 
discussion of results, adding modestly, ‘‘ it is chiefly 
because we are ignorant that we are here.”’ 

Allusion must necessarily be limited to the 
papers presented before sections of physics and 
mechanical science as containing the greater in- 
terest to our readers. 

The vice-presidential address of Professor William 
A. Anthony before the section of Physics was a 
plea for the better instruction of science in the 
public schools. Vice-President Eckley B. Coxe 
addressed the section of Engineering Science upon 
the necessity of scientific training for engineers, 
arguing that the present demands upon an engineer 
required all the help which could be obtained by 
general training, in addition to the. practical expe- 
rience necessary to qualifyone for any of the speciali- 
ties into which this profession is being divided. 

The papers read before the section of Engineering 
Science were naturally upon a class of subjects 
addressed to the engineering profession ; the more 
important ones being a paper on “ Nicaraguan 
Woods,” by Professor Robert H. Thurston, in 
which he gave the results of an examination of a 
number of these tropical woods to determine their 
value for commerce. The mechanical resistance of 
these tropical woods was very large, the modulus 
of elasticity reaching 2,500,000 lb., or about 40 per 
cent. in excess of the most rigid woods of the tem- 
perate zone, while the modulus of rupture amounts 
to 20,000, or twice that of the lumber growing in 
high latitudes. The opinion was advanced that as 
the American forests become denuded by the ex- 
cessive cutting as now carried on, that it will be 
necessary to go to Central America and there obtain 
timber which for size, strength, durability, and 
beauty, exceed any of the wood now used in Ame- 
rica. 

Professor Albert R. Leeds spoke upon the 
American system of water purification. The public 
water supply of American cities is always stored in 
open reservoirs, as there is not a covered water 
works reservoir in the whole country. Several 
methods of purifying water were described, parti- 
cularly that of pumping air into force mains to 
destroy organic growth in water deficient in 
oxygen, first applied to the Hacknesack water on 
the method described by Charles B. Brush, C.E., 
at the Deer Park meeting of the American Society 
of Civil Engineers and described in ENGINEERING 
July 31, 1885, page 302. Other methods of preci- 
pitation by treatment with alum or such other 
chemical as may be needed, and then removal of 
the impurities by filtration, were recommended as 
of especial necessity. 

The extremes of climate and high cost of labour 
rendered mechanical filters the only type feasible 
in America. The opinion that a mere reversal of 
water through the sand would thoroughly cleanse 
a filter bed, was opposed in the course of the dis- 
cussion ; one speaker stating that such methods 








had proved failures in filtration of water on streams 
where there were sawmills, and that the reversed 
current of water could not cleanse the sand unless 
it were mechanically agitated; and a successful 
filtration of 10,000,000 gallons per diem by such 
appparatus was described. 

An improved method of testing metals was pre- 
sented by Charles E. Munroe, U.S.N., chemist to 
the Bureau of Ordnance, which consisted of detonat 
ing a certain quantity of dynamite upon a piece of 
metal, and the fracture would present an accurate 
indication of its power of resistance. A number of 
specimens illustrated the varieties of granular struc- 
ture, and also disclosed flaws and weak places in 
the metal. 

Professor Robert H. Thurston presented the 
results of dynamometric measurements upon a 
steam engine, for the purpose of ascertaining the 
frictional resistance at various loads, and the result 
showed that the total friction was nearly uniform, in- 
creasing but slowly and not in proportion with the 
load ; this renders the coefficient of friction nearly 
inverse with the load. 

Professor J. Burkitt Webb described a modifi- 
cation of the steam engine indicator for high speeds, 
which consisted in placing two stops on the indicator, 
so that the pencil and actuating mechanism could 
have only enough play to draw a horizontal element 
of the indicator diagram the whole length but about 
din. in height. The next movement of the piston 
would alter the position of the stops so that the 
next element of the diagram in sequence would be 
drawn, the completed diagram resembling a low- 
speed diagram, except that the card was traversed 
by horizontal lines 4 in. apart, and the diagram is 
wholly free from error, due to momentum of parts 
of the indicator. 

The same person described a new form of dyna- 
mometer, which proved to be a modification of the 
cradle dynamometer designed by Professor C. F. 
Brackett, of Princeton, and consisted of a method 
of placing the machine under test upon a platform 
floating upon four inverted caissons. The force of 
the couple driving the machine naturally inclines 
the raft, and the weight necessary to bring the raft 
back to level is the force of the couple of resistance 
whose arm is the horizontal distance between the 
position of the weight and the driving shaft of the 
machine. 

The latter sessions of the section were devoted 
to questions of unusual importance, the first being 
that of maritime transportation between the oceans 
separated by Central America. 

The first paper, by Commodore H. OC. Taylor, 
U.S.N., was entitled the ‘‘ Question of Isthmian 
Transit,” while the companion paper on ‘‘ The 
Engineering Features of the Nicaragua Canal,” by 
Robert E. Peary, civil engineer U.S.N., also dealt 
with the same subject. 

Commodore Taylor dealt with the general sub- 
ject, giving an interesting resumé of the various 
projected routes, reviewing in detail the three 
leading projects. The Panama Sea Level Canal he 
considered a failure; the present indebtedness of 
that company being 200,000,000 dols., while interest 
and other fixed charges have reached 20,000,000 
dols. annually. One-fifth of the work has been 
done, and the more serious difficulties have nots 
yet been entered upon. The canal would never be 
available for sailing vessels, as a triangular region 
of calms covers Panama Bay, and its apex is several 
hundred miles away near to the Equator. He 
doubted the practicability of the Tehuantepec Ship 
Railway, and did not anticipate further exploita- 
tion of the project since the death of its promoter, 
Captain Eads. The Nicaragua route, which is by a 
canal with locks, in connection with slack water 
navigation, the speaker considered to be the only 
project containing a promise of feasibility, and all 
difficulties alike of an engineering, commercial, and 
diplomatic nature were represented as being compa- 
ratively small. 

Mr. Peary confined himself strictly to the engi- 
neering details of the project, based upon his expe- 
rience of fifteen years, during which time he had 
made eight different surveys of routes through Nica- 
ragua. The one selected as the best hasa length of 
169.8 miles, of which 129.5 miles are by lake and 
river navigation, and 40.3 miles of canal, of which 27 
miles are excavated through earth, and 13 miles 
can be made by dredges enlarging existing water- 
courses. The maximum elevation will be 117 ft. 
The navigability of the Rio Grande and San Juan 
rivers will be increased by slack water navigation. 
The principal estimates are, thirty hours for time 
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of transit ; cost, 64,043,649 dols. ; time of con- 
struction, six years. 

The speaker was followed by Surgeon J. F. 
Bransford, U.S.N., who gave his opinions upon 
the climatic conditions along the route; and Mr. 
J. W. Miller, general manager of the Nicaragua 
Steamship Company, read a paper on the com- 
mercial advantages of the route, first, from the value 
of Lake Nicaragua as a harbour for repairs and 
riddance of barnacles from vessels ; and the water 
power which would be developed in advantageous 
situations by the construction of the canal. The 
American Association has always recognised the 
great advantage which interoceanic transit would 
bring to all maritime interests, and have afforded 
the utmost facilities for intelligent presentation of 
this subject. The eloquent presentation of the 
Tehuantepec Ship Railway before the annual Arbor 
meeting, by Captain E. L. Corthell in 1885 will long 
be remembered. 

The section of Physics had the honour of pre- 
senting what will undoubtedly be considered the 
two strongest papers of the meeting. Theone ‘‘On 
a Method of making the Wave Length of Sodium 
Light the Actual and Practical Standard of Length,” 
which was the collaboration of A. A. Michelson, 
Master U.S.N., and Professor Edward W. Morely, 
of Cleveland, is a contribution to science in that it 
calls attention, first to the fact that there is no 
unvarying natural linear standard, except that of 
a ray of light of such colour that the exact tint can 
always be repeated, whie the sodium flame fulfils 
this condition better than any other thus far known. 
Secondly, the exquisite accuracy of the results ob- 
tained by the processes used in this investigation. 
The apparatus was kept at constant temperature by 
an envelope of melting ice, and the number of 
interference fringes produced by moving a mirror 
through a measured space, furnished the unit of 
measurement. The details of the apparatus and 
the methods used pertain rather to physics than to 
engineering. At a later time the Association ap- 
propriated a sum of money to continue the investi- 
gations for the purpose of ultimately ascertaining 
the standard unit of length, which should be known 
as the American Association unit. 

The other paper, to which preliminary reference 
has been made, was contributed by Thomas A. 
Edison, the eminent electrician, and treated of a 
new invention which he termed the pyro-magnetic 
dynamo. It has been an open secret for some 
time that Mr. Edison has been engaged upon a 
method of generating an electric current directly 
from combustion, and the assumption was made 
that the line of work led to some method of 
improving the thermopile which should furnish 
electric energy of sufficient current and tension to 
be applicable to electric illumination ; but on the 
contrary, this is in a distinct line of invention, as 
indicated by its name. 

The paper opened by a general statement of the 
results obtained by thermo-electricity, and then 
stated that the investigation leading to the produc- 
tion of the pyro-magnetic dynamo was based upon 
the facts that the magnetism in all magnetic metals 
is affected by heat, and also that whenever a mag- 
netic field in the vicinity of a conductor varies in 
strength then electric currents are generated in 
that conductor ; and therefore by placing magnetic 
cores within conductors and varying the strength of 
that magnetism by changing the temperature of 
the cores, then electric currents would be produced 
in the conductors. In the first apparatus permanent 
magnets were used, and a bundle of thin iron tubes 
formed a revolving armature, one side of which 
was kept hot by a blast and the other side cool by 
a screen, whose function is comparable to that of 
the commutator ina dynamo. The rotation of this 
unequally heated armature produces a dissymmetry 
in the lines of magnetic force which sets up a cur- 
rent in the coils around the magnet. The economic 
results are claimed to be favourable, an apparatus 
using two small Bunsen gas burners producing 700 
foot-pounds of electric epergy per minute. Other 
machines in process of construction are designed for 
the purpose of illuminating a dwelling from the 
heat wasted in the fire used in warming the house. 
The differences of potential produced by this dynamo 
depend upon the number of revolutions in the coils, 
on the differences of temperature, upon the rates 
of such variation, and also upon the proximity 
of the maximum point of effect. The weight of 
this apparatus far exceeds that of other forms of 
dynamo machines, being nearly 3 tons for thirty 
16 candle-power incandescence lamps. 








This paper was followed by an extended discus- 
sion in which there was full evidence of a great in- 
terest in further developments of results from this 
novel apparatus. We have already referred at 
some length to the invention ; we need not repeat 
here the opinions we have expressed. 

The public lecture was given by Professor Henry 
Drummond, of Glasgow, upon the ‘* Heart of Africa,” 
and his clear descriptions of African scenery and 
quaint humorous references to native African life, 
were highly entertaining as well as instructive to 
those present. 

The registration at this meeting reached 731, 
which was in excess of the last two meetings, but 
less than some of those preceding. Much of this 
was due to the early date, which is not to be re- 
peated, as the next meeting will be held in Cleve- 
land, beginning in the third week of August. The 
absence of citizens of New York at their summer 
residences prevented the usual round of private re- 
ceptions, but there was abundant hospitality on the 
part of committees, including a reception in the 
Metropolitan Opera House, the largest in the world, 
a water party on a vessel cruising around the har- 
bour of New York, an excursion up the Hudson 
River to West Point United States Military 
Academy, a distance of fifty miles, and another to 
Long Branch, a summer resort on the Atlantic 
coast, about thirty miles to the south of New York. 

The courtesies of various institutions were ex- 
tended to members of the Association, notably 
those of the Electric Club, to which tickets extend- 
ing the privileges of the club for ten days were 
given in name to members applying to secretaries of 
sections. 

Among the resolutions passed at the concluding 
meeting, was one showing the remarkable statement 
of affairs, that the important position of the United 
States Coast and Geodetic Survey was under a 
Government clerk with no pretensions to a know- 
ledge of the scientific duties devolving upon such a 
position, and petitioning President Cleveland to 
appoint as incumbent some person of recognised 
scientific standing. It is astounding that there was 
opportunity for such a petition in regard to a posi- 
tion organised by Alexander Dallas Bache, the 
grandson of Benjamin Franklin, and occupied 
by Benjamin Pierce, the eminent mathematician, 
and others of great scientific attainments, although 
less widely known to fame. If such a position is 
now merely that of a ‘‘ Government clerk” there is 
a home missionary field for the American Associa- 
tion for the Advancement of Science. 





THE STEAM PIPE EXPLOSION ON 
BOARD THE SS. “ELBE.” 

THE adjourned inquest on the ten unfortunate 
men who were killed by the explosion of the main 
steam pipe on board the s.s. Elbe, at Southampton, 
to which reference was made in our issue of the 
30th ult. (see page 361 ante), was resumed on 
Thursday, the 13th inst., at the Guildhall, South- 
ampton, before Mr. William Coxwell, the borough 
coroner. Messrs. Samson and Woodthorpe, of the 
Board of Trade, sat as assessors. Mr. Bristowe, 
solicitor, with Mr. J. Bowers and Captain Bevis, 
represented the Royal Mail Company, while Messrs. 
Pritchard and G. 8. Turner appeared for the con- 
tracting firm. Amongst those present were Mr. 
Parker, chief engineer surveyor to Lloyd’s, Mr. 
Stevens, Lloyd’s local surveyor, and Messrs. Oswald 
and Mordaunt. 

As we briefly stated in our last notice, Mr. T. A. 
Adamson, managing engineer of Messrs. Oswald’s 
works, advanced, at the f vanponer sitting, the opinion 
that the explosion was due to shock consequent on 
the presence of water in the steam pipe, and as the 
case is one of such great importance to all marine 
engineers, we think it will be well to give an abstract 
of the evidence which was tendered on that occasion 
—and which press of other matters has prevented 
our publishing hitherto—before dealing with the 
proceedings on the 13th inst. 

Mr. Adamson’s view was that the boiler was 
priming at the time of the explosion, and that 
the water carried over with the steam formed itself 
into a solid body in its passage along the steam 
pipe, and when the valve in the high-pressure 
cylinder ‘‘ cut-off,” this body of water was brought 
to rest. This, he said, would occur twice each 
revolution, or 127 times a minute. If one body of 
water were floating in the vertical length leading 
from the main horizontal pipe in the stokehole to 
the engine at the time the valve ‘‘ cut-off,” it 





would fall by gravitation, and if this mass encoun- 
tered another moving column of water being carried 
alongby the steam, it would cause the pipe to burst. 
This, he thought, was the cause of the explosion. 

In answer to Mr. Samson, the witness said the 
presence of water in the pipes made them tremble 
from end to end, and sometimes caused serious 
breakdowns of the engines, while he further ad- 
mitted there was no appearance of anything wrong 
when he was in the engine-room just before the 
explosion, and nothing to indicate that there was 
water in the pipes. 

In the course of further examination the witness 
said he saw the steam pipes of the Elbe several 
times during course of manufacture, and they were 
afterwards twice tested by hydraulic pressure, once 
to 300 lb. and a second time to 350 lb. on the square 
inch. He never saw a copper pipe used which had 
been burnt during the process of brazing, because 
the signs were so evident. When copper was over- 
heated little blisters or pimples appeared on the 
its surface, but it would of course be possible to 
file these pimples off when dressing the brazing. 
A pipe would be weaker for overheating, but he 
throught the hydraulic tests which the pipe had 
stood afforded conclusive proof that it had not been 
overheated. The new copper pipes were made by 
piecework, and if the work was not properly 
executed the workman would not be paid, and he 
might possibly have to sacrifice two or three days’ 
wages. He declined, however, to say whether the 
knowledge that he would be docked of his pay 
would not act as a temptation to a workman to file 
off the pimples and thus remove such evidence of 
negligence in case he had allowed the pipe to get 
overheated. 

In answer to Mr. Woodthorpe witness said he 
would not recommend that copper pipes should be 
made thicker than the one in question, but he 
certainly thought there ought to be a ‘ separator” 
in the steam pipe to catch any water in cases where 
there were vertical bends in the pipe like the one 
in question. 

The next witness was Mr. Thomas Wallace, the 
chief engineer of the Elbe. He said he had been 
chief engineeer for twenty years, and for the last 
fourteen years had been in the Elbe. He had heard 
Mr. Adamson’s theory of the explosion and thought 
it a good one. Questioned as to whether he believed it 
to be the actual fact the witness’s statements were 
rather contradictory. Hesaid he was familiar with 
the results of priming, but had never seen steam 
pipes swayed by the water travelling along them. 
Any water in the steam pipe would indicate its 
presence in the engine by knocking in the cylinders 
and by passing the gland. On the day of the ex- 
plosion he experienced no trouble whatever from 
priming, and had no reason to believe there was any 
water in the main steam pipe on that day, and did 
not think a quantity of water could lodge in the main 
steam pipe when the vessel was going full speed, it 
would be carried forward to the engines. Just before 
the explosion he examined the water gauge-glasses, 
and the water was steady, and there was no sign of 
priming ; the boilers were feeding regularly at the 
time. He examined the ruptured pipe the morning 
after the explosion. The edges of the rent were of 
a greenish colour, and nothing like the piece of new 
copper produced. In face of the preceding evidence 
the witness maintained that he considered Mr. Adam- 
son’s theory wasthe right one, although he could not 
account for the water getting in the pipe, and if such 
water had been there he thought it would have been 
indicated by the gauge-glasses or the engines. 

Mr. John Bowers, superintendent engineer to the 
Royal Mail Company, said he was on board the 
Elbe on the day of the explosion. He was several 
times in the engine-room previous to reaching the 
measured mile. One piston-rod was a little heated 
until about 3 o’clock in the afternoon, but after 
that was put right, they had no more trouble and 
the engines worked very well. After the explosion 
he examined the pipe, and practically speaking it 
was of the same thickness throughout. He was at 
the works on various occasions, during progress of 
construction, but Mr. Thompson (one of the killed), 
overlooked the making of the pipes on behalf of the 
company. 

In answer to the coroner, witness said he could 
not give any reason why the pipe had burst, and 
thought it would be rash to express an opinion until 
the quality of the metal had been ascertained. He 
was sorry to say, however, he could not believe 
Mr. Adamson’s theory. On examining the frac- 
tured edges of the rent on the morning of the ex 
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plosion, he noticed they were very much discoloured. 
There was no brightness abovt the metal, but he 
could not say whether the discoloration was caused 
by the rush of steam. 

In answer to Mr. Samson, witness said he thought 
the factor of safety, taking the metal at 12 tons 
to the inch, was a very good one. There was 
great danger of copper pipes being rendered unsafe 
through the carelessness of the workman from over- 
heating and other causes. The Royal Mail Com- 
pany had workshops and coppersmiths of their own. 
He did not know of any pipe having been burnt 
there, and this was the first pipe he had seen burst 
in this way, and he had had upwards of forty years’ 
experience. 

Mr. Thomas Whittle, the next witness, said he 
was foreman coppersmith at Messrs. Oswald and 
Mordaunt’s, and superintended the making of the 
copper steam pipes for the Elbe. We quote the 
report of his evidence and also that of Andrew 
Gilroy, who followed him. Mr. Whittle said : 


Tn order to make a pipe a sheet of copper is taken and 
thinned at the edges with a hand hammer to form the 
searf of the lap joint. It is then rolled into a half- 
circle, and put on a fire to be annealed. Next it is put 
into vitriol to be cleaned, and then is beaten into as round 
a form as possible, and bound with strong iron wire to 
keep it in position during the process of brazing. It is also 
washed with cold water to prevent dirt, and then sus- 
pended with chains over a fire, and after being allowed to 
dry gently the blast is put on and the process of brazing 
is gone through. After the pipe is brazed all the pieces 
of solder that had come through are filed off. It is again 
washed with vitriol and the seams examined. The next 
process is to braze the flanges on each end, and the pipe is 
then tested by hydraulic pressure. A pressure up to 
300 lb. is put on with a hand pump, and a workman mean- 
while gently taps the seam, so that if there are any bad 
parts they will at once be shown by this process, The 
fractured pipe was made out of one solid piece of copper, 

By Mr. Samson: The brazing of the pipe was all done 
in one heat. I did not notice any signs of over-heating in 
the pipes made for the Elbe. I ie not think it is possible 
to overheat a copper pipe without the thin edges coming 
off. If the copper had been burnt I think it would crack 
in being hammered. 

Mr. Samson: Here is a piece of copper. Do you think 
it has been burnt? Yes, it has been. 

Mr. Samson: Is it cracked? No, it is not, but I should 
like to see the whole piece to see if it iscracked. A copper 
pipe might be injured in one part, and be all right an inch 
away from the affected part. 

By Mr. Woodthorpe: If a piece of copper is broken by 
a hammer the edges have a red colour, but if it has been 
burnt and then broken, the colour of the copper is not so 
bright. There is no difficulty in removing signs of over- 
heating. _ 

By the Coroner: I do not think there is any defect in 
the making of the pipe, unless the thin edge which ap- 
ead on the edge of the fracture had something to do 
with it. 

By Mr. Pritchard : The joint, owing to the overlap and 
the spelter, was the strongest part of the pipe. Looking 
at the damaged pipe, the thin edge would not be there if 
it had been overheated, I could not file a pipe without 
leaving a mark, and if an overheated thin edge is filed 
the trace of it can be afterwards seen on the copper. 
There are two tests of the pipes made—one for the work- 
men and the other before the inspector. The first test 
was made at double pressure, and the second at a still 
higher pressure. I have had extensive experience of this 
kind of work. 

By Mr. Samson: After the brazing process if it is 
found that although a pipe slightly overlaps it is other- 
wise good, it is left so. The solder is filed off, but the 
ag is not filed, but it is hammered into position. 

“Gage Woodthorpe: The file marks might be removed 
by the rounding of the pipe. 

By Mr. Pritchard: If the thin edge had been burnt 
nothing could remove the effect. 

Andrew Gilroy said : I am acoppersmith in the employ 
of Messrs. Oswald, Mordaunt and Co. I made the main 
steam pipe for the steamship Elbe about four months ago. 
I got t Bp conper from the stores of the firm. I did not 
examine it, but put it on the anvil for the purpose of 
thinning the edges. [The witness described the process of 
manufacturing the pipe, and in compliance with the 
request of Mr. Samson he measured the overlap of the 
pipe all along, and found it in some instances to be # in.] 
Continuing, he said: I do not think that the fracture 
follows the line of the overlap. I see a portion of the 
overlap projecting on the outside marked on the pipe. It 
measures barely in., and the width of the lap at this 
pecs is only § in., and in another pa.t it is a little wider, 

account for that by the pipe opening a little while on 
the fire, and not to any burning of the thin edge. In the 
process of brazing the pipes sometimes spring, but if it 
was overheated the edges would melt. I have never had 
occasion to leave a main steam pipe on the fire. Mr. 
Thompson superintended the work, and looked at the 
process of brazing. A pipe would certainly crack in 
rounding if it had been burnt. It would be impossible for 
me to burn this copper. I tried an experiment the other 
day, and found that the spelter ran for three minutes 
before the edge of the copper melted. There have been 
occasions in which I have had my work returned to me, 
and had to do it better in my own time. 

By Mr. Woodthorpe: I always take special precau- 


tions to have the edges of a steam pipe straight in brazing, 








because if I did not do so I would have all the work to 
do over again. I do think it is possible to overheat the 
copper, and the thin edge would give no indication of 
it. If apipe was overheated there would be danger of 
its breaking in the process of planishing. I have re- 
paired burst pipes, but I have not seen any fracture 
similar to this. 

By Mr. Pritchard : It is possible to burn the edge of the 
copper without affecting the other part if it is held verti- 
cally by a pair of tongs, but if the copper is in the form of 
a tube it is not an easy matter to burn the inner lap with- 
out also burning the outer one. Mr, Thompson was very 

articular in reference to the testing of steam pipes, and 
e pt the sign for the conclusion of the test. I did not 
work by gaslight in making this pipe. 

By Mr. Woodthorpe : If a person tried he might be able 
to burn the inner side of the copper and not the outside, 
but it would be difficult to do so. , 

At the request of Mr. Samson, the witness examined 
the pipe again, and said there was no appearance of the 
pipe having been burnt. 

At the concluding sitting of the inquest on Thurs- 
day the 13th inst., the first witness called was Mr. 
David Kirkaldy, testing and experimenting engineer, 
Southwark-street, London, who handed in a drawing 
showing the relative page of the pieces of pipe 
tested by him, as well as a report giving the results 
of the tests and the conclusions arrived at. The 
following is a copy of Mr. Kirkaldy’s report : 

[Copy. ] 

Burst Copper Steam Pipes of the s.s. ‘* Elbe” (Report C). 
Conclusions derived from Experiments on Copper taken 
from the Steam Pipes. 

The results of experiments on pieces cut from different 

parts of pipes, to find what effect the treatment (they had 

been subjected to for brazing, &c.) had on the quality of 
the copper. 


Tensile Strength in Pounds Con- 
per Square Inch. traction. 
Highest. Lowest. Mean. Mean. 
12 specimens from back 
of pipe (copper i 
normal state) .. . 33,644 31,178 33,083 61,2 
8 specimens centres 
being 1j in.from joint 82,214 28,386 30,959 44.8 
Ditto 13 in. 32,029 25,128 29,774 41.5 
Ditto in. 31,903 23,728 29,277 37.7 


The heat when brazing the joint had affected thecopper, 
as the strength of specimens increased somewhat the 
further they were away from the joint ; but the effect was 





the solid, it must be borne in mind that it is the weakest 
joint that has to be reckoned with. Examination of the 
exploded joint shows that the copper first ruptured was 
reduced in thickness from .27 in. to .14 in. or .15 in., 
having been bevelled to form scarf and the corresponding 
lip, which would have made up the full thickness had 
not adhered. 
Davin KirKALDy AND Son. 

99, Southwark-street, London, S.E., Oct. 13, 1887. 

The outside lip or feather edge of the scarf of the 
exploded pipe, being still sharp, is further and indisputable 
evidence of the correctness of my averments at the inquest 
that the copper had not been overheated during the opera- 
tion of brazing, although that part had been nearest the 
fire. Davip KIRKALDy, 


Mr. Kirkaldy produced the exploded joint, sixty- 
two fractured specimens, Report A giving full par- 
ticulars of the results obtained, Report B showing 
portions of the pipes experimented upon, and the 
relative positions of the sixty-two specimens tested ; 
Report C, conclusions arrived at by him, as above. 

Mr. Kirkaldy was subsequently examined at 
considerable length, but want of space prevents 
our giving this so fully as we could wish in this 
issue, and we therefore propose to defer the account 
of his examination, as well as the evidence of Mr. 
Steele, Board of Trade surveyor, along with our 
own remarks on the case, until next week. 





THE PARIS EXHIBITION OF 1889. 

TuE directors of the Paris Exhibition of 1889 
have lately offered for competition the construction 
and working of a circular railway system intended 
for the conveyance of visitors around the enceinte of 
the Exhibition. The competition is now finished, 
and we shall in due time refer to it again, as soon 
as the detailed arrangements made by the con- 
cessionnaire shall be officially sanctioned. In the 
mean time it may be interesting to say something 
about the programme of this part of the work which 
has been drawn up by the Administration. The 
annexed plan indicates the way in which the system 





will be carried out; it will comprise either a single 
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more jto anneal than deteriorate the metal. Specimens 


were carefully heated by us to brazing heat, and after- 
wards gave the following results : 
3 specimens to brazing 
heat... “ ee 30,448 30,181 30,331 49.7 
For the purpose of finding the effect of undue heating, 
specimens were treated as under : 
3 specimens subjected 


toa blistering heat Ba 29,688 23,619 


25,150 


27,478 37.0 
16,059 21,492 19.0 


There is not only a very marked difference in the results 
thus obtained compared with those from the ones sub- 
jected only to a heat sufficient for brazing; but the 
appearance of the fractures also and the whole texture of 
the metal is changed from wholly silky to wholly granular 
showing that the effects of the original rolling Tost and 
the metal returns almost to the nature of a casting when 
unduly heated. The preceding specimens were all cut 
lengthway of the pipes, whereas the following were cut 
circumferentially. 


8 specimens opposite 
joint .. a i 





toa burning heat 


83,820 32,470 382,876 36.1 


These results do not differ materially from the length- 
way tests. 


6 specimens with joints 81,804 23,481 28,466 
Although the four best joints compare favourably with 
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circular line with trains always running in the same 
direction, or a double line with trains running in 
opposite directions. The continuous and single line 
would commence at the Esplanade des Invalides ina 
station within the boundary of the Exhibition, 
situated near the intersection of the Rue Constan- 
tine and the Quai d’Orsay at the point marked A 
on the plan. The line then follows the Quai 
d’Orsay, traverses the Champ de Mars on a viaduct 
above the sunk road, made for the ordinary traffic, 
skirts the boundary of the Exhibition along the 
Avenue de Suffren, runs down the Avenue de la 
Motte Piquet outside the boundary of the Exhibi- 
tion, and on reaching the ‘Esplanade des Invalides 
passes parallel to the Hotel des Invalides, and 
following the Rue de Constantine, returns to the 
starting point. The gauge of this railway will be 
narrow, not less than 24 in. nor more than 40 in., 
and will be laid on the ground level, like the tram- 
ways, for the whole length between the Avenue 
de La Bourdonnais and the Avenue de Suffren ; it 
will be a high-level line in the part outside the 
Exhibition along the Avenue de la Motte Piquet. 
For the remainder of the distance the conces- 





sionnaire will be free to make it low level or ele- 
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vated, as he finds it expedient. In the latter 
portions a headway of at least 16 ft. above the 
ground must be provided to give room for carriages. 
Within the precincts of the Exhibition, except at 
the exit to the Pont des Invalides, this height may 
be reduced to 10ft. Three branches will extend 
the line parallel to the Seine, of which one will make 
connections with the station of the Western Railway, 
a second will traverse the quai to a loading and un- 
loading depét, and another will serve as a siding. 

In the event of the scheme being arranged to 
comprise three distinct reseau«, the first part would 
go from the Rue de Constantine to the Avenue de 
Suffren along the Quai d’Orsay and across the 
Champ de Mars; the second would run along the 
Avenue de Suffren and the Avenue de la Motte 
Piquet within the limits of the Exhibition ; and the 





third, leaving the Champ de Mars, would follow the 
Avenue dela Motte Piquet outside the Exhibition, 





iN 





AN 


line the various conditions imposed. The follow- |’ 


ing units of price on which the contracts are based 
will serve as a guide to any English constructors 
who may wish to compete : 
1. Steam supply to include all £ s. d. 
generators, furnaces, chimneys, 
and steam —_ For each 1000 
kilos. (2200 lb.) of steam sup- 
plied per hour (or 7000 kilos, 
per day of seven working hours) 
and for 180 days, the proposed 
duration of the Exhibition ... 3112 0 
Supplementary supply of steam 
during the normal hours of 
work = cal at be 
Supplementary supply of steam 
beyond the seven working 
hours : 
Labour for each hour extra, 
irrespective of the number of 
workmen employed 


02 5 


(3 frs.) 


0 2 5 = (8frs.) 





so 


1900 


590 e 





skirt the Esplanade des Invalides, within the boun- 
dary, and extend to the angle made by the Rue Con- 
stantine and the Quai d’Orsay. The first section 
would have to fulfil the stipulated conditions of the 
continuous plan; the second would be either a low- 
level or an elevated line ; the third would neces- 
sarily be a high-level line for that part of its length 
outside the boundaries. The positions of the various 
stations are shown on the plan. 

In the continuous system the trains running 
always in the same direction would succeed each 
other at five minutes’ intervals; for each section 
of the disconnected system, six trains per hour in 
the same direction would be the maximum that 
would be worked on each section. The speed 
would be about six miles an hour, reduced to less 
than two miles at all level crossings, safety being 
secured by the use of continuous brakes, which 
would be compulsory. 

The concession, including not only the construc- 
tion but the working of the railway, conditions are 
imposed relative to the prices charged for the trans- 
port of passengers. The actual figures are not yet 
settled, but it is decided that the maximum charge 


shall not exceed threepence for the complete circuit | 


of the continuous system, and twopence for each 
section of the disconnected system. No restric- 
tions have been imposed on the concessionnaire as 
to the method of traction, but all the material 
employed in making the line, and the rolling stock 


and plant for working it, must be made in France | 


and constitute exhibits. 

The General Direction of Management will put 
up to competition the contract for furnishing 
motive power for the Machinery Gallery. Foreign 
as well as French contractors being invited to 
tender, the conditions of the competition will be 
of interest to our readers, although want of space 





For each 1000 kilos. of steam 
supplied ... ' we os 
Supplementary supply of steam 
afterthe 180days in theevent of 
the Exhibition being extended : 
For each 1000 kilos, of steam... 0 4 0 
2. Supply of power, including en- 
gines, steam and other piping, 
and transmission of power to 
the principal countershaft : 

For the whole normal period (180 
days) of the Exhibition, and for 
seven working hours a day, per 
indicated horse-power... 

Supplementary supply of power 

uring the ordinary working 
hours, per indicated horse- 
power... 2 ae be 

Supplementary supply of power 
beyond the seven working 
hours : 

For each hour extra for wages, 
including allmenemployed.. 0 1 7 (2 frs.) 

For each indicated horse-power 0 0 .3 (0.032 fr.) 

Supply of power beyond the 180 
days, per indicated horse-power 0 0.48 (0.05 fr.) 

8. Supply of steam and motive 
power. 

The basis of price can be de- 
duced by adding the units for 
supplying steam, and then for 
power given above. 

4. Supply of shafting and counter- 
shafting, not including hangers 
and other supports: 

During the 180 days of the Exhi- 
bition and for seven hours a 
day, for each metre of shaft- 
ing 3.9 in. (0.100 m.) in dia- 
meter, including lubrication 
and supervision ot oéa 

Per metre for each hour extra ... 

Supplementary due to an ex- 
tension of the Exhibition : 


0 2 5 (3 frs.) 


(5 frs.) 


112 0 (40 frs.) 


0 0 .3 (0.032 fr.) 





prevents us from doing more than indicating in out- | 


Per working day of seven hours 


and per metre of shafting 0 03.8 (0.40 fr.) 


The Administration will reserve to themselves the 
right of dealing with particular cases, but will 
accept such approved offers as shall be most below 
the units of price given above. The total amount 
of power required has not yet been decided on ; it 
will naturally depend on the demands of exhibitors, 
which are not yet fully known. The supply or 
utilisation of motive power, other than that ob- 
tained from steam, has not been made the subject of 
a special programme. Those wishing to make offers 
of other sources of power, can obtain information by 
applying to the Directeur-Général de l’Exploitation, 
16, Avenue de La Bourdonnais, Paris. 





NOTES. 
Toe Marrix or THE DriAmonp. 

Proressor H. Carvitt Lewis, from an investiga- 
tion of various diamond-bearing strata, comes to the 
conclusion that the mother-rock or matrix of this 
gem is serpentine in the form of a decomposed 
eruptive peridotite. Thus, in Borneo, rivers which 
drain a serpentine district supply diamonds and 
platinum. In New South Wales, where serpentine 
occurs, diamonds are also found. So is platinum. 
In the Urals diamonds and serpentine appear to go 
together. North Carolina is distinguished for its 
serpentine, and diamonds have been found there. 
South California, where diamonds and platinum 
are found, shows outbursts of post-carboniferous 
eruptive serpentine. At all these localities chromic 
and titanic iron ore occur in the diamond-bearing 
sand, and these minerals are constituents of serpen- 
tine. 

Motrtietex Wrirtine sy ELectriciry. 

The electric pen of Edison gave rise to a number 
of devices for multiplying copies of written docu- 
ments, circulars, and so on, some of which were 
purely mechanical. A simple electric arrange- 
ment has been introduced by M. Garel for obtaining 
the requisite stencil to give the copies. He writes 
with an ordinary black pencil on very thin paper, 
which is laid on a smooth carbon block for a desk. 
The carbon block is connected to one pole of a small 
induction coil, the pencil point being connected to 
the other pole. As the latter traverses the 
paper the sparks pierce through it and make a 
train of small holes. When therefore the thin 
paper is used as a stencil, the ink penetrates the 
holes and leaves a copy of the writing on the blank 
sheet beneath. Nearly twenty years ago Sir 
William Thomson employed a succession of sparks 
from a metal point to trace the signals of his 
syphon recorder—the sparks penetrating the moving 
band of paper. Had the plan been successful (and 
it is perhaps not unworthy of revival), a duplicate 
. the message could have been obtained by stencil- 
ing. 

DISTRIBUTION OF TIME IN AMERICA. 

Time is transmitted every day from Washington 
to the chief ports of the Atlantic seaboard. From 
three minutes before noon till the stroke of noon 
the time is sent, second by second, with the excep- 
tion of those which mark each half-minute and the 
five seconds which precede the exact minute. The 
Western Union and Baltimore and Ohio Telegraph 
Companies (recently united) give up the use of their 
wires free of indemnity for this purpose. Wher- 
ever the time is sent, an electro-magnet gives the 
signal sent from the distributing saloon in the 
Washington Observatory. At noon precisely 
the electric current drops time-balls at New 
Orleans, Savannah, Washington, Philadelphia, 
New York, Newport, and Woods Holl, in Massa- 
chusetts. Boston is served directly by the Cam- 
bridge Observatory. The Pacific ports are supplied 
from an observatory at Mare Island, near San 
Francisco. Private and institutional clocks are also 
corrected by the time currents. Some establish- 
ments, such as the fire stations, the signal office, 
and the Coast Survey, have direct telegraph lines by 
which they can get the hour at any time. There 
are many manufacturers, clockmakers, and others 
who subscribe for it. 


THE ABANDONMENT OF THE Mu Ratiway. 

The Indian Government, which has for years 
vacillated so terribly in regard to its railway policy, 
has, acsording to a Calcutta telegram this week, 
occasioned great disappointment by its stoppage of 
the Mu Valley Railway. This line, intended to link 
Mandalay with Bhamo, the great trading point on 
the Chinese frontier, and subsequently join the rail- 
ways of Burmah with those of India, was urgently re- 
commended by the Chief Commissioner a few weeks 





ago, and at his advice ordered to be put in hand at 
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once. Now the hot fit has been succeeded by a 
cold one at Simla, and nothing is to be done until the 
Rangoon Railway is completed to Mandalay. If 
any advantage with respect to cost and facility for 
construction could have been derived from waiting 
until the Mandalay Railway was open for traflic, we 
could have understood this postponement. As it is, 
although the Mu Valley Railway will be an exten- 
sion of the Mandalay Railway north, it will start 
from the opposite bank of the Irrawaddy, and not a 
sleeper or a rail will be carried to the starting 
point otherwise than by river. Nothing, therefore, 
is to be gained financially by the stoppage of the 
undertaking. On the other land, one of the most 
important districts of Upper Burmah will be left 
unopened for want of good 1aeans of communica- 
tion, and not only will the pacification of the 
country be delayed but the markets of Western 
China will remain closed to the British trader. We 
believe we are but giving currency to an open 
secret when we mention that General Sir Frederick 
Roberts months ago insisted on the necessity for 
the early construction of the railway, as being the 
quietest, and, in the long run, the cheapest way of 
establishing a firm control over the country. Stra- 
tegically, politically, and commercially, the line 
consequently is one that should be taken in hand 
at once, and we trust that all interested in railway 
enterprise will do their best, through chambers of 
commerce, to compel the Government of India to 
change its mind once more and push on the locomo- 
tive tothe Chinese frontier with the utmost possible 
speed, 


Natura ScuLPrure. 

Though the Yellowstone Park is, so far as we 
know, the most remarkable geological and scenic 
region on the earth, there are other spots of excep- 
tional geological interest, notably Mount Roraima, in 
British Guiana, or rather at the junction of British 
Guiana and Brazil with Venezuela. The summit of 
this mountain is a curiosity in aérial denudation. 
As described by Mr. Ion Thurn, who was the first 
to ascend to the top, it presents a fine example 
of natural sculpture. ‘* The step was taken,” he 
says, ‘‘and we saw surely as strange a sight, re- 
garded simply asa product of nature, as may be seen 
in this world ; nay, it would probably not be rash 
to assert that very few sights even as strange can be 
seen, The first impression was one of inability 
mentally to grasp such surroundings ; the next that 
one was entering on some strange country of night- 
mares, for which an appropriate and wildly fan- 
tastic landscape had been formed, some dreadful and 
stormy day, when in their mid-career the broken 
and elastic clouds had been stiffened in a single 
instant intostone. For all around were rocks and 
pinnacles of rocks of seemingly impossibly fantastic 
forms, standing in apparently impossibly fantastic 
ways, nay, placed one on or next to the other in 
positions seeming to defy every law of gravity—rocks 
in groups, rocks standing singly, rocks in terraces, 
rocks as columns, rocks as walls, and rocks as 
pyramids, rocks ridiculous at every point with 
countless apparent caricatures of the faces and 
forms of men and animals, apparent caricatures 
of umbrellas, tortoises, churches, cannons, and of 
innumerable other most incongruous and unex- 
pected objects. And between the rocks were level 
spaces, never of great extent, of pure yellow sand, 
with streamlets and little waterfalls, and pools and 
shallow lakelets of pure water ; and in some places 
there were little marshes filled with low scanty and 
bristling vegetation. And here and there, alike on 
level space and jutting from some crevice in the 
rock, were small shrubs, in form like miniature 
trees, but all apparently of one species. Not a 
tree was there, no animal life was visible ; the 
whole face of nature was intensely quiet and un- 
disturbed. Look where one would, on every 
side it was the same; and climb what high rock 
one liked, in every direction as far as the eye 
could see was this same widely | extraordinary 
scenery.” 


Water Suppty oF Braprorp. 

An extension of the Bradford water works system 
is under consideration, it being proposed to make 
an application to Parliament next session for powers 
to obtain an additional supply {*om the Masham 
district. Careful analyses which have been made 
of the Masham water show that at its very hardest 
at the end of the late drought, it only rose to 
4 deg., while its ordinary flow was 24 deg. Its 


total solid matter, in suspension, when the water is 
flowing in the stream, is only 64 grains per gallon, 


as compared with 5§ grains per gallon in the low- 
level filtered water, at present supplied to Brad- 
ford. The proposal is to appropriate to the town 
two drainage areas, one in Colsterdale of 6400 acres, 
and one above Round Hill, of 4200 acres. It is 
estimated that these two areas will yield 7,250,000 
gallons and 4,750,000 daily, or a total of 12,000,000 
gallons per day. In Colsterdale it is proposed to 
construct a reservoir containing 180 days’ storage, 
or 1,307,000,000 gallons. The reservoir will have 
a water area of 97 acres, a length of bank of 
397 yards, and an extreme height of 125 ft. It is 
also proposed to form a reservoir just below Round 
Hill, to contain 857,000,000 gallons or 180 days’ 
flow. This second reservoir would have a water 
area of 89 acres, and the embankment would be 
500 yards long and 125 ft. high. From a point near 
the embankment of the Colsterdale reservoir the 
main conduit to Bradford would commence, the 
water from the Round Hill reservoir being brought 
down to it in a cast-iron pipe to a point near the 
crossing of Pott Beck. The main conduit from 
Colsterdale to Heaton would be 35 miles in length, 
made up of about 16 miles of cut and cover work, 
eight miles of tunnel, and 11 miles of cast-iron 
pipes, in two lines of 38 in. and 30 in. in diameter, 
laid parallel ; the 38 in. pipe to be laid in the first 
instance to carry the flow from Colsterdale and the 
30 in. pipe at some future time to take the balance 
of 4,750,000 gallons when the reservoir at Round 
Hill is constructed. It is further proposed to con- 
struct a service reservoir at a point just below 
Hawksworth Hall. This service reservoir would 
have a water area of 20 acres, and would be capable 
of containing 91,000,000 gallons ; the embankment 
would be 827 yards long with an extreme height 
of 30 ft. The cost of the Colsterdale and Hawks- 
worth reservoirs is estimated at 966,000/., and that 
of the Round Hill reservoir at 326,0001., making an 
aggregate of 1,292,000. 


Tue THrover South AFRICAN RaILway. 


News from the Cape continues to be favourable 
with regard to the through railway from Cape Town 
to Delagoa Bay. President Brand, of the Orange 
Free State, has shown himself inimical to the ex- 
clusive policy advocated by the President of the 
Transvaal, and we may hope therefore that Boer 
opposition to the scheme will speedily fall through. 
It is interesting to note that the ‘‘ Afrikander” 
League in Cape Colony, the Boer element hitherto 
in opposition to English policy, has addressed a 
strong remonstrance to President Kruger, urging 
him to join hands with the other colonies, and 
facilitate the early completion of the railway. If 
he refuses, his opposition cannot be maintained 
long, as an English State is rising in the Transvaal 
which will very soon put an end to Boer exclusive- 
ness. Within thirty miles of Pretoria now exists 
an English town larger than the capital of the 
Transvaal, or any town in Kruger’s ill-populated 
dominions, and possessing more hotels, churches, 
and newspapers than all the Boer towns of the 
Transvaal put together. Johannesburg is the centre 
of the great gold mining region of the Transvaal, 
which becomes more important every day, and the 
enterprise rampant there will soon settle in a sense 
favourable to the general interests of South Africa 
the railway problem now agitating all the colonies. 
From the Kimberley Railway of Cape Colony, the 
Cape Government is ready to build a line 450 miles 
long to Pretoria the moment the presidents of the 
two Boer States come to terms. The rival colony of 
Natal has also a scheme for aline only 200 miles 
long that would link Pretoria with Durban on the 
coast. The Natal line is less than half as long as 
the Cape route, but the engineering difficulties are 
greater. Besides, the Natal line would only give 
the Transvaal a single railway to the sea, whereas 
the Kimberley extension would place Pretoria in 
touch with all the Cape railways, and provide her 
with three outlets, all nearer England than Durban, 
viz., Port Alfred, Port Elizabeth, and Cape Town, 
while a fourth will be provided at East London 
when the East London Railway is joined to the rest 
of the Cape lines. The route favoured by President 
Kruger is the one from Delagoa Bay to Barberton, 
now under course of construction. He would like 
it to penetrate to Pretoria, and branch in any 
direction but that of Natal orthe Cape. The desire 
of South Africa, however, to have a big through 
railway like Canada is overcoming all feelings of 
racial antagonism. So long as the policy of Presi- 
dent Brand was unknown, a certain strength 





attached to the attitude of Kruger, but now that 





the latter stands alone, and the Orange Free State 
has sided with the Cape, the prospects of the 
through railway from Cape Town to Delagoa Bay 
look bright. An early decision to rapidly construct 
the line is a consummation devoutly to be wished 
for, since the making of 500 miles of railway will 
beneficially react on the industry at home. 


BELGIAN Coat Minne. 
Official particulars are now available in illustra- 
tion of the production of coal in the province of 
the Hainaut in 1886. The general results arrived 
at are little encouraging. The production of the 
year is returned at 12,801,540 tons, or 124,275 tons 
less than the corresponding output in 1885, and 
709,456 tons less than the corresponding output in 
1883. It should be remarked, however, that 1883 
was the most productive coal year in the annals of 
the Hainaut. The average selling price current 
last year in the Hainaut was 6s. 7d. per ton, as 
compared with 7s. 1d. per tonin 1885. Last year’s 
average was the lowest recorded since 1852. By 
means of a system of strict economy, the cost of 
production was brought down last year to an 
average of 6s. 4d. per ton as compared with 
6s. 9d. per ton in 1885. Nearly three-fifths 
of the saving realised was due to reductions 
effected in the cost of labour. It will be seen that 
the margin between the selling price and the cost 
price was very meagre last year, having been only 
3d. per ton as compared with 4d. per ton in 1885. 
The general result of the year’s working was a profit 
of 144,414/., showing a reducticn of 77,571l., or 
nearly 40 per cent. as compared with the corre- 
sponding profit realised in 1885. The number of 
mines worked at a profit in the Hainaut last year 
was 37, the aggregate profit obtained by them being 
231,7401., or 62,4231. less than in 1885. We must 
go back to 1850 to find such a mediocre result. It 
should also be remarked that in 1850 the profit 
realised was in round figures 240,0001., with an out- 
put of 4,400,000 tons, while in 1886 it was necessary 
to raise 13,000,000 tons in order to secure a profit of 
232,0001. The number of mines worked at a loss 
in the Hainaut last year was 39, or two more than 
the number of mines worked at a profit. The 
aggregate deficit of the mines worked at a loss last 
year was 87,3261. The average production of each 
working centre last year was 69,197 tons, the best 
result known since 1884, when the corresponding 
average was 73,370 tons ; the average of 1884 would 
probably have been exceeded but for strikes. The 
12,800,540 tons of coal mined in the Hainaut in 1886 
were raised as follows: Mons district, 4,006,240 
tons ; Centre district, 4,207,400 tons; Charleroi 
district, 4,586,900 tons. The average thickness of 
the coal beds worked in the Hainaut in 1886 did 
not exceed 25.20 in. ; in the Mons district the 
average was only 23.20 in., showing the extreme 
difficulties which Belgian coalowners have to over- 
come. It is considered certain, indeed, that many 
collieries still working in Belgium at a moderate 
profit would have been long since abandoned if they 
had been situated in England, France, or Germany. 
The number of persons engaged in coalmining in 
the Hainaut last year-was 75,100, of whom 56,565 
were employed below ground and 18,535 above 
ground. The average depth of the coal mines 
worked in the Hainaut last year was 1776 ft. 8in., 
or 13 ft. 4 in. less than in 1885. It is interesting 
to note that the average depth of the coal mines 
in the Hainaut has been steadily increasing during 
the last forty years. In 1845, the average depth 
was 700 ft.; in 1855, 966 ft. 8 in.; in 1865, 
1256 ft. Sin. ; in 1875, 1470ft. ; in 1880, 1560 ft. ; 
in 1885, 1790 ft; and last year 1776 ft. 8 in., 
as already indicated. The production of coke 
in the province of the Hainaut last year was 
1,344,259 tons, as compared with 1,188,934 tons in 
1885 ; 1,308,268 tons in 1884; 1,465,691 tons in 
1883 ; and 1,450,968 tons in 1882. The average 
value of each ton of coke produced in the Hainaut 
last year was 9s. 8d. ; the average has been steadily 
declining since 1882, when it stood at 14s. per ton. 


Disastrous BorLeR ExPLosion NEAR DUDLEY. 
The Staffordshire iron district has acquired a 
most unenviable reputation for disastrous boiler 
explosions, and this was in nowise diminished by 
one that occurred on the evening of Tuesday the 
11th inst., at Messrs. Brown and Freer’s, Brock- 
moor Iron Works, Brierley Hill, near Dudley, and 
by which, up to the present, eight men have lost 
their lives. The boiler was of the ‘ Rastrick” 
It consisted of a plain cylindrical hemi- 





type. 1 
spivcival-emnleih shell measuring about 17 ft. 6 in, 
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in height by 9ft. 3in. in diameter. In the interior 
of the shell wasa T-shaped flue tube. The cross 
branches were connected to the two opposite sides of 
the cylindrical body, while the vertical stalk of the 
T was connected to the lower egg end. The boiler 
was heated with the waste heat passing off from the 
puddling furnaces, the flames first playing on the 
external shell and then passing through the two 
horizontal necks of the T-shaped internal flue into 
the vertical stalk, and thence by an underground 
passage away to thechimney. The plates, which 
appear to have been originally ,/, in. thick, were lap- 
jointed and single-rivetted, both longitudinally and 
transversely, the diameter of the rivets being about 
Zin. and the pitch 1gfin. The age of the boiler 
is not definitely known, but we understand it has 
been at work at least twenty years, and from patches 
on the shell has evidently been repaired on several 
occasions. It was equipped with the usual comple- 
ment of fittings attached to such boilers, including 
a steam stop valve, an open lever safety valve, and 
two floats. There was no pressure gauge, but we 
are informed the boiler was worked at about 30 Ib. 
per square inch. There are some dozen boilers 
about the works, all of which are connected, and 
at the time of the explosion, eight of them were in 
use. The boiler which exploded has been under 
the inspection of the Midland Boiler Insurance 
Company for about twenty years, and some eighteen 
months ago was, we understand, also insured for 
5007. On the day before the explosion the boiler 
was thoroughly examined by one of the company’s 
inspectors and pronounced in a satisfactory condi- 
tion. On the following morning the fires in the 
puddling furnaces were lighted, and everything pro- 
ceeded in the usual way until about 10 o’clock at 
night, when without a moment’s warning the boiler 
burst, scattering death allaround. Four men were 
killed on the spot and about a dozen others very 
seriously injured ; several of these have since suc- 
cumbed, increasing the number of dead, as stated 
above, to eight, four of those killed being members 
of one family. The boiler gave way in the cylin- 
drical shell, two plates in the lower belt adjoining 
one of the cross-necks of the internal flue tube 
being blown out, forming a rectangular opening 
measuring 4 ft. high by 5ft. wide. From the 
appearance of the shell it would seem as if it 
failed at the vertical seam of rivets uniting the 
two plates, which were hinged outwards like a 
pair of folding doors and broken clean off. The 
reaction of the issuing steam and water, consequent 
on the large opening formed, shot the boiler in the 
opposite direction to a distance of over 30 yards, 
demolishing the light iron roof over the puddling 
furnaces in its flight, and scattering the brickwork 
setting in which the shell was encased in a perfect 
shower all over the premises. The inquest on the 
bodies of the unfortunate men who were killed was 
opened on Friday last, the 14th inst., at the Town 
Hall, Brierley Hill, before Mr. E, B. Thorneycroft 
(deputy coroner), but after evidence of identifica- 
tion had been taken, the inquiry was adjourned to 
Tuesday next, the 25th inst., and it will therefore 
be better if we defer our comments on the explosion 
until the inquest is closed. 





HENLEY-ON-THAMES SEWERAGE. 

Tue Henley sewerage scheme, the latest example of 
the Shone hydro-pneumatic system, was formally 
opened on Thursday, the 13th inst., by Mr. F. Ball, 
Mayor of Henley, but the installation really came into 
operation last February, and has been attended with 
complete success. 

Though Henley possesses but a small population, 
the sewerage of the place presented a certain amount of 
difficulty, as the town would naturally drain into the 
Thames, but since it is situated above the intakes 
of the London water works companies, this arrange- 
ment was objected to by the river conservators, and it 
became necessary to adopt some other plan. But on 
attempting to procure sites for pumping stations and 
a sewage farm, fresh difficulties arose, as residents in 
the neighbourhood naturally objected to the installa- 
tion of such in their vicinity, whilst on the other 
hand, if the ordinary methods of pumping were adopted, 
the cost would prohibit the works being situated at a 
greater distance than one mile from the town. The 
corporation, therefore, decided to adopt the Shone sys- 
tem of sewerage, which has here been carried out in its 
entirety, and has been the means by which all the 
difficulties enumerated above have at length been 
overcome. 

In accordance with Mr. Shone’s well-known views, 
the storm and rainwater generally has been kept quite 
distinct from the house sewage, the former being 





allowed to drain directly into the Thames, whilst the 
latter is collected by a separate system of sewers and 
delivered to a sewage farm, four acres in area, situated 
in the centre of a large wood, at a distance of two 
miles from the town and at a considerably higher 
level. To obtain favourable gradients without an ex- 
cessive amount of excavation, the town has been 
divided into four districts, in each of which the house 
sewage is collected by a 7-in. gravitation main, laid at 
a minimum slope of | in 200, so as to be self-cleaning, 
and from this the sewage flows into an automatic 
ejector of 150 gallons capacity. As the sewage rises 
in the ejector it raises a float operating a slide valve, 
and so admits air at a pressure of 40 lb. per square 
inch to the upper surface of the sewer, forcing it into 
a sealed iron pipe 8 in. in diameter, which leads, in 
the first place, to an intermediate ejector of similar 
character, and thence to the sewage farm. The total 
lift is thus divided into two parts, the object being to 
reduce the degree of air pressure required, as the total 
head, inclusive of friction, amounts to about 180 ft. 
On reaching the farm the sewage passes through a set 
of separating tanks, in which the coarser portions of 
the solid sewage are retained, the liquid, of which the 
manurial value is much greater, being led off and dis- 
tributed over prepared ground. The quantity of solids 
retained in the tank is but small, and at the time of 
our visit was largely made up of hop leaves from a 
local brewery and a varied assortment of old corks. 
The air-compressing machinery, which has been 
built by Messrs, Bratchitt Brothers, of Carlisle, is 
situated at the sewage farm, and is in duplicate, thus 
obviating the risk of a breakdown. Each set includes 
a pair of horizontal compound condensing engines, 
using steam at a pressure of 60 lb. per square inch, 
and having cylinders of 11 in. and 19 in. in diameter, 
by 18in. stroke. Each cylinder is fitted with variable 
expansion gear, and the engines are capable of indi- 
cating up to 30 horse-power with a coal consumption 
of 2.6 1b. per indicated horse-power per hour. The 
engines drive two single-acting air pumps of 14 in. 
diameter by 21 in. stroke, which are arranged one 
above the other vertically over the crankshaft, and 
deliver into the 4-in. iron main leading toan egg-ended 
reservoir of boiler plate, which is fitted with a safety 
valve set to blow off at a pressure of 40 1b. per square 
inch, From this reservoir the air is conducted by a 
continuation of the 4-in. main tothe intermediate ejector 
previously mentioned, and is thence conveyed by a 
3-in. main to the four ejectors situated in the town. 
The works, which have cost about 18,000/., and are 
designed for a population of 6000, have been carried 
out under the direct supervision of Mr. Isaac Shone, 
A.M.I.C.E., 4, Westminster-chambers, who claims 
several advantages for this system. Amongst these it 
may be mentioned that owing to the small size of the 
mains, but little space is left for the accumulation of 
sewer gas, whilst the high velocity of flow allows but 
little time for the liberation of such gases, and in 
addition renders the mains absolutely self-cleansing. 
Moreover, by the adoption of this system, the farm 
and machinery can be situated wherever convenient 
without reference to gradients, which in a case like 
that of Henley may be a very considerable advantage. 








THE NEW SPANISH ARMOURED CRUISER 
‘REINA REGENTE.” 

THE new armoured cruiser Reina Regente, which 
has been built and engined by Messrs. James and 
George Thomson, of Clydebank, for the Spanish Go- 
vernment, has recently completed her official speed 
trials on the Clyde, the results attained being sufficient 
to justify the statement made on her behalf that she 
is the fastest war cruiser in the world. She is a vessel 
of considerable size, the following being her measure- 
ments: Length over all, 330 ft., and 307 ft. between 
perpendiculars; breadth, 504 ft. ; and her draught 
is 20 ft., giving a displacement of 5000 tons, which 
will be increased to 5600 tons when she is fully 
equipped. 

This vessel belongs to the internally-protected type 
of war cruisers, a type of recent origin, and of which 
she is the largest example yet built. The internal 
protection includes an armoured deck which consists 
of steel plates ranging from 34 in. in thickness in the 
flat centre to 47 in. at the sloping sides of the deck. 
This protective deck covers the ‘‘ vitals” of the ship, 
the machinery, boilers, &. Then there isa very minute 
subdivision in the hull of the ship, there being, in all, 
156 water-tight compartments, 83 of which are between 
the armoured deck and the one immediately above it, 
or between wind and water. Most of these compart- 
ments are used as coal bunkers. Of the remainder of 
the water-tight compartments sixty are beneath the 
armour. eggs her whole length the Reina 
Regente has a double bottom, which also extends 
from side to side of the ship. In order to keep the 
vessel as free of water as possible, there have been 
fitted on board four 14-in. centrifugal pumps, all of 
which are connected to a main pipe running right fore 
and aft in the ship, and into which branches are re- 
ceived from every compartment, These pumps are of 


the ‘‘ Bon Accord” type, and were supplied by Messrs. 
Drysdale and Co., Glasgow. 

Not being weighted by massive external armour, 
the Reina Regente is unusually light in proportion 
to her bulk, and in consequence it has been rendered 
possible to supply her with engines of extraordinary 
power. They are of the horizontal triple-expansion 
type, driving twin screws, and placed in separate 
water-tight compartments. The boilers, four in 
number, are also in separate compartments. Well 
above the water-line there are two auxiliary boilers, 
which were supplied by Messrs. Merryweather, Lon- 
don, and are intended for raising steam rapidly in cases 
of emergency. These boilers are connected with all 
the auxiliary engines of the ship, numbering no fewer 
than forty-three. 

The engines have been designed to indicate 12,000 
horse-power, and on the trial, when they were making 
110 revolutions per minute, they indicated consider- 
ably upwards of 11,000 horse-power, the bearings all 
the while keeping wonderfully cool, and the tempera- 
ture of the engine and boiler-rooms being never exces- 
sive. The boilers are fitted with a forced draught 
arrangement giving a pressure of lin. of water. In 
the official run she attained a speed equal to 21 knots 
per hour, and over a period of four hours, an average 
ag of 20.72 knots per hour was developed, without 
the full power of the engines being attained. The 
average steam pressure in the boilers was 140 lb. per 
square inch. In the course of some private trials made 
by the builders, the consumption of coal was tested, 
with the result, that while the vessel was going ata 
moderate speed the very low consumption of 1.4 lb, 
of coal per indicated horse-power per hour was reached. 
The vessel is capable of steaming 6000 knots when 
there is a normal supply of coal in her bunkers, and when 
they are full there is sufficient to enable her to steam 
13,000 knots. 

The Reina Regente will be manned by 50 officers 
and a crew of 350 men, all of whom will have their 
quarters on the main deck. Amongst her fittings and 
equipment there are three steam lifeboats and eight 
other boats, five of Sir William Thomson’s patent 
compasses, and a complete electric light installation, 
the latter including two powerful search lights, which 
are placed on the bridge. All parts of the vessel are 
in communication by means of speaking tubes. In 
order to enable the vessel to turn speedily, she is fitted 
with the sternway rudder of Messrs. Thomson and 
Biles. This contrivance is a combination of a par- 
tially balanced rudder with a rudder formed as a con- 
tinuation of the after-lines of a ship. The partial 
balance tends to reduce the strains on the steering 
gear, and thereby enables the rudder area to be in- 
creased without unduly straining the gear. 

When fitted out for actual service this novel war 
cruiser will have a most formidable armament, consist- 
ing of four 24-centimetre Hontorio guns (each of 
21 tons), six 12-centimetre guns (also of the Hontorio 
type), six 6-pounder Nordenfelt guns, fourteen small 
guns, and five torpedo tubes—one at the stern, two 
amidships, and two at the bow of the ship. 

It is worthy of note that this war cruiser was con- 
structed in fifteen months, or three months under the 
stipulated contract time; in fact, the official trial of 
the vessel took place exactly eighteen months from the 
signing of the contract. Not only is this the fastest war 
cruiser afloat, but her owners also possess in the El 
Destructor what is probably the simplest torpedo 
catcher afloat, a vessel which has attained a speed of 
224 knots per hour. 








LEHIGH VALLEY RaILRoaD.—The Lehigh Valley Rail 
road Company owns, leases, and works 356 miles of rail- 
road, and employs 325 locomotives, 116 passenger cars, 
and 41,484 coal and freight cars. Last year the company’s 
gross earnings from passenger traffic were 801,305 dols., 
and from freight 7,755,610 dols, 

AUSTRALIAN STEAM NaviGATION.—Negotiations which 
have been proceeding for some time past between the 
Australasian United Steam Navigation Company, Messrs. 
Howard, Smith, and Sons, and the Adelaide Steamship 
Company, with a view to the regulation of the Australian 
steam coastal service, have resulted in an agreement which 
haz just come into operation. The special object of the 
agreement is to prevent injury to the steamship owners 
by undue competition. The principal steamship com- 

anies have hitherto acted together, but there has fatterly 

en some difficulty in the control of the different services 
beyond Sydney on the one side and Adelaide on the other. 
The Adelaide Steamship Company proposed to run their 
steamers on to Queensland, and Messrs, Howard, Smith, 
and Co. and the United Steam Navigation Company 
threatened to retaliate by extending their services further 
to the west. The agreement concluded provides that the 
Adelaide Steamship Company shall not go beyond New 
South Wales, and that the United Steam Navigation 
Company and Messrs. Howard, Smith, and Sons shall 
not carry their services further on the other side than 
Melbourne and Adelaide respectively. Another object of 
the agreement is to regulate the departure of boats and 
the rates for passengers and cargo. The rates have been 
brought down by competition to a level at which they are 





unremunerative. Some increase will, therefore, now be 
made, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 6. 

Tue rumours of eens y 3 financial stringency 
have dampened the ardour of buyers who had calcu- 
lated upon an advancing tendency in prices. Steel 
rails have declined 1 dol. per ton at mill, and are 
now 35 dols. for next year’s dateees: Old rails, 22.50 
dols. asked, 22 dols. offered. Bessemer pig, 20 dols., 
20.50 dols, Spiegel, 26.50 dols. ; for 20 per cent. Eng- 
lish Bessemer pig, 20 to 21 dols. American foun- 
dry, 21 dols. for No. 1 and 20 dols. to 19 dols. for 
No. 2. Forge irons, 16.50 dols. to 17 dols. Southern 
furnaces are making iron at 10 dols. to 12 dols., but 
freight to nearest markets averages 4 dols. to 4.50 
dols. Very few large orders have been placed for rails. 
Plate and tank mills are taking business at 2} cents 
to 24 cents per pound, The railmakers meet on 
13th. Nails are active. Two new factories are to be 
erected in the natural gas belt. Four long natural gas 
lines will be laid next spring, Orders for 90 locomo- 
tives were placed this week. Car builders are over- 
crowded, Throughout the far west there is great 
industrial activity, and railway building is averaging 
100 miles per day. 








WHITWORTH SCHOLARSHIPS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Among my own circle of friends, I hear much 
dissatisfaction expressed at the changes recently made by 
the Science and Art Department in the conditions for the 
future holding of Whitworth scholarships, coupled with 
the opinion that if such a feeling is widespread, it ought 
to receive some attention ; and as I imagine the readers of 
your valuable paper cannot fail to be interested in so im- 
portant a question as the management of these essentially 
engineering scholarships, I venture to ask the aid of your 
columns to obtain their opinions as to the wisdom or 
otherwise of the proposed alteration. 

According to the latest prospectus issued by the depart- 
ment, they propose to offer every year four scholarships 
of 1257, per year, tenable for three years; in addition to 
which, in May, 1888, they will offer twenty 100/., and ten 
50l. exhibitions, in 1889 ten 1007. and twenty 50/. exhibi- 
tions, and in future years thirty 50/. exhibitions. 

Since 1880 the scholarships awarded have been tenable 
for one year only, none being of a less value than 100/, 
The department have in many cases recognised that this 
money would best advance the engineering interests of 
the scholar, by permitting him to use it—not necessarily 
in one’ or any particular number of years—while remain- 
ing in his drawing office or workshop, to help maintain 
him while doing so, and to open up to him institutions, 
lectures, laboratories, and other valuable opportunities 
for further improvement, of which, without his scholar- 
ship, he could not avail himself, and I believe that immense 
benefit has resulted from these previous scholarships in 
having encouraged and stimulated young engineers ham- 
pered by limited means to study and work hard in order 
to gain them, knowing that they could use the money—the 
one thing needful—to break down barriers in the way of 
future progress and success, 

But now the new rules say, the scholarships can onl 
be held by the successful competitor giving up any busi- 
ness he may be engaged in, devoting himself to completing 
his education where the department approve, and not 
taking any place of profit during that time. In these 
days of rapidly increasing recognition of theory, I do not 
lling the 


wish to question the principle involved in compe! 
scholarships to be worked out under these conditions, but 
I should have thought the numerous other scholarships, 
as easily taken by engineers as by other students, would 


have sufficed to meet any want for college training. It 
is generally supposed that the scholarships were originally 
founded to assist the mechanic class of young engineers, 
or those of limited means; that this is not so, is evident 
from the fact that no restrictions are or ever have been 
exercised as to the social position of the competitors. 
Sir J. Whitworth does not mention any such restrictions 
in his letters to the department in 1868-9, while two of the 
first batch of scholars were students at Cambridge Uni- 
versity. But I believe they were intended to be as equal] 
open to poor students as to others, and I doubt very muc 
if a young engineer totally dependent upon his own earn- 
ing, would enter without grave hesitation upon such a 
three years’ course, when during that time he would have 
to sacrifice all luxuries’to make his 125/. cover all expenses, 
as wellas meet the 35/. or 40/. for college fees, and at the 
end of that time to find himself 23 or 24 years of age, 
without money, his former connection lost, and probably 
no chance of immediate work. 

I further suggest that three years at college is unneces- 
sary for an engineer a to work in the profession 
in the ordinary way, although it may not be too long, if 
he wishes to specialise in theory. Lo the department 
suggest three years, because most science or engineering 
courses are arranged for that time? If so, I would submit 
that the four successful students in such a competition as 
this would be possessed of sufficient knowledge to pass 
over the first year’s work. I may say that geet of 
three apprentices, all of whom have been working hard 
for a Wh. Sc.; two of them have just entered a first-class 
drawing office, and ar! say this compulsory going to 
college would prevent them competing for the scholar- 
ships. Did the department realise that their action would 
crush that spirit of emulation and competition among such 
as these, from which so much good has always, and will 
always result, 

Why do the department change for the better gradually ? 
If thirty 507. exhibitions is best after 1890, why not before ? 





Is it because objection was anticipated and they would let 
us down gently? I strongly object to these exhibitions of 
501., that sum is just too small to be of sufficient value, it 
is barely more than enough to meet a session’s expenses 
at University College, without considering maintenance, 
and I do not believe will ever produce the same per- 
severing hard work encouraged by the assurance of valu- 
able help if successful that previous competitions have 
done. Dowe want a Whitworth scholarship, or exhibi- 
tion (a more objectionable term) to be less valued than 
reviously, or less worth working for? I think not; and 
Fonat therefore urge that the thirty 501. exhibitions be 
replaced by fifteen 1007. scholarships, under the conditions 
of 1880 to 1887, and that the 1257. scholarships be increased 
to 150/., and decreased to two years’ tenure. 
I trust you will consider this question of sufficient im- 
rtance to warrant the insertion of this in your columns. 
Ft is important to all engineers, old and young alike, as 
relating to arrangements the influence of which has in the 
past, and should in the future, benefit and enhance the 
doings of our profession, 
Yours truly, 
Srpney H. Wetts, Wh. Sc., Stud. Inst. C.E. 
59, New Croxted-road, West Dulwich, S.E., 
October 19, 1887. 





FENBY’S MARINE ENGINE. 
To THE EpiTor OF ENGINEERING. 

Sir,—I regret that I was too late last week to reply to 
the letters of Mr. Bodmer and Mr. Lamberton on this 
subject. I can assure Mr. Bodmer that my system of 
three cranks and double connecting-rod is not mentioned 
or shown in the late Mr. Bodmer’s patent, though it may 
be shown in the model he has in his possession ; neither 
is there any compound arrangement either in the patent 
or the model. 

I have no doubt, ‘however, that the engines made on the 
late Mr. Bodmer’s plan did work well and without vibra- 
tion at a high speed, and it gives me much satisfaction to 
know this, because it proves beyond doubt that my engine 
will be a success in this respect. 

As regards Mr. Lamberton’s engine, I must confess I 
was somewhat in a fog with his description of it, until he 
kindly sent me an flesteation which shows it to have 
three cranks and connecting-rods like mine, but instead of 
the compound cylinder working other three cranks at 
180 deg. to the high-pressure three, the compound cylinder 
is placed tandem fashion above the high-pressure cylinder, 
and works the two outside cranks, the two cylinders 
being independent of each other. This engine, therefore, 
is not being continually driven by ‘‘ balanced forces” as 
is mine, but has two dead centres as in an ordinary single- 
cylinder engine. 

In your last week’s issue is a letter from Mr. Vreeden- 
burg, of Amsterdam, describing an engine similar to Mr. 
Lamberton’s, with this exception, that the low-pressure 
cylinder, instead of being placed upon the top of the high- 
pressure, is outside it, the piston being annular. This 
engine would also have the same defect as Mr. Lam- 
berton’s, two dead centres. I see from Mr. Vreedenburg’s 
letter that this engine (which drove the yacht Kingston) 
is described in Mr. John Bourne’s ‘Treatise on the 
Screw Propeller” as being ‘‘ often driven at a speed of 
320 strokes per minute, at which speed the almost total 
absence of vibration was remarkable.” 

All this is testimony of a valuable kind to the correct- 
ness of the system advocated by me, but at the same time 
no engine has been unearthed yet, in my opinion, which 
will drive a crankshaft by constant ‘‘ balanced forces ;” 
balanced both diametrically and longitudinally of the 
shaft, and by compound cylinders, as illustrated in your 
issue of the 16th of September last. 

I ought to add that in my engine the cranks are only 
half the throw of a single crank, and therefore will cost 
little more, if any, than an ordinary ‘crank when all is 
added up. I refer to this because in your notice of the 
engine, you stated that the three-throw cranks might be 
expensive, as also the hollow piston-rods. These thollow 
piston-rods are easily made from solid drawn steel tubing, 
and simply require rimering out and turning true on 
the outside, 

H. P. Frnsy. 
The Manor House, Farnley, October 17, 1887. 





THE HEXTHORPE DISASTER. 
To THE Eprror oF ENGINEERING. 

Str,—In my last letter, page 409, I mentioned that the 
examination [of the site of the Hexthorpe disaster was 
about to be made by myself and Mr. Barber, C.H., of 
Leeds, and the solicitors. 

On Tuesday last (11th inst.) every facility was granted 
by the company, including the use of a van which we 
placed at the point of collision and an engine of the same 
class as the one in the accident. The two defendants 
were also upon the engine and stopped at the point where 
on the day of the accident they first saw the van of the 
Midland train, and where = — or tried to apply 
the simple vacuum brake. e then measured the dis. 
tance (in the presence of the officials) from the engine to 
the van standing at the spot where the collision took 
place, and it was no less than 16 chains and 22 ft., that is, 
359 yards and a foot. 

During the magisterial inquiry held during three days, 
12th, 13th, and 14th inst., it was admitted in evidence that 
there was a for a proper brake to pull up twice over 
from a speed of 30 miles an hour. Some of the evidence 

iven has been of a most extraordinary character ; for 
nets the signalman at Hexthorpe Junction swore 
at: 

“* Before he lowered his starting signal he looked round 
to see what the flagman was doing, and saw him with a 





red flag in his hand, which’meant danger. He (the signal- 
man) then put down the signal and allowed the train to 
proceed ; although he saw danger in front he allowed the 
train to go by, and that was how he worked all the trains 
that day. [This re! was received in court with the 
greatest sensation.] He knew that he broke Rule 162, 
which stated that when the ‘block system’ was not in 
operation no train or engine should follow another within 
five minutes, but he could not tell why he did so.” 

Your correspondent, Mr. John EK. Hopkinson, who 
rushed into print to condemn the driver and fireman (page 
383) will now perhaps admit that very many other circum- 
stances have to be carefully taken into account besides 
the action of the two men on the engine who are com- 
mitted for trial. It must be remembered that so far, not 
one single witness for the defence has been called, and 
that unfortunately the driver and fireman, who could tell 
more than any one, have their mouths closed, as they are 
defendants, 

Since the magisterial inquiry last week and the produc- 
tion of all the important evidence which has been pub- 
lished in the Zimes and other papers, the question is being 
widely asked how it was that two coroners’ juries gave 
shes eriete without discovering any of these important 

acts ? 

Pending the trial I cannot of course enter fully into the 
matter, but I may say that several other important points 
have yet to be brought forward, but in the mean time it 
will not be reassuring to railway passengers on lines using 
Smith’s simple vacuum brake, to know that from 30 miles 
an hour a train was not pulled in 359 yards 1 foot, and had 
then enough force left to kill 25 persons. 

Yours truly, 
CLEMENT E. Stretron, 
Civil Engineer, Associated Society of Drivers 
and Firemen. 
Mill Hill, Leeds, October 15, 1887, 


To THE EpIToR OF ENGINEERING. 

Srr,—I do not think your readers will have read my 
letter in _ issue of the 7th inst. with so much astonish- 
ment as Mr. Stretton seems to imagine, and there is no 
doubt the reply of that gentleman on page 409 of this 
week’s issue will be instructive to the public, as it ex s 
the shallowness of the defence Mr. Stretton and his 
Society of Railway Servants are endeavouring to set up 
with a view to shielding these men from the natural con- 
sequences of their own negligence. 

Mr, Stretton doubtlessly thinks his reference to Punch 
very funny, but I am quite contented to leave such matter 
to his treatment. 

I am, Sir, yours faithfully, 
OHN E. HopkKINson. 
15, Walbrook, London, E.C., October 18, 1887, 





ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpITOR OF ENGINEERING. 

Str,—Mr. F. C. Smith once more triumphantly brings 
forward some figures purporting to show that American 
locomotives haul more cheaply than English ones. It may 
be they do, Butis there not something wanting in the 
basis on which he calculates? Americans seem to have 
adopted as a basis of comparison the haulage of one ton a 
distance of one mile. Have they wittingly or unwittingly 
omitted the factor of speed? Doubtless the omission is 
favourable to their side of the question. Is it not a fact 
that these comparisons, made on such an imperfect basis, 
are almost worthless ? 

The time-table speed of one of their trans-continental 
expresses (given by one of the steamship companies to 
show connection between New Zealand and England) 
came under my notice about eighteen months ago; and 1 
then found that the average speed was about 24 miles per 
hour. Very probably the coal consumption, &c., per ton 
per mile of the engines re ey hers trains might compare 
favourably with some of the English expresses which run 
at more than double the speed, but I fail to see that 
would prove in any way the superiority of the American 
engine. It appears to me that the work done, the nature 
of roads, and other requirements are so utterly different 
that it is pretty well impossible to arrive at anything like 
a just comparison. Yours truly, 

October 15, 1887. OBSCURUS. 








DIRECT-ACTING PUMPING ENGINES. 
To THE EpiToR or ENGINEERING. 

Srr,—In answer to Mr, Fielding’s letter, I wish to say 
that I was in ignorance of the existence of his patent, but 
Iam glad to find that he has recognised the fact that 
the direct-acting steam pump has peculiar advantages, and 
that, like myself, he has aimed at economy in working. 
I have not in my patent tried to cover the principle of 
the application of the bent lever, but have patented three 
practical applications. If these forms have been patented 

efore, Iam in ignorance of it. Not only is the prin- 
ciple applicable to non-rotative pumping engines, but it is 
equally so to flywheel engines, greatly reducing the size 
and weight of the flywheel necessary. 
Yours faithfully, 
’ Henry Davey. 
3, Princes-street, Westminster, S.W., October 19, 1887. 





GERMAN CoaL Minna. — The production of coal in 
the Dortmund district in the first quarter of this year 
amounted to 7,340,068 tons, as compared with 7,153,273 
tons in the corresponding period of 1886. The deliveries 
in the first three months of this year were 7,367,963 tons, 
as compared with 7,122,087 tons in the corresponding 
period of 1886,. The number of men employed in the first 
quarter of this year averaged 100,599, as compared with 
100,705 in the corresponding period of 1886. 
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lines which represent bridging until they overlap, and 
bracketting them. Thus, 


AB| | | 
he | Ac ; 
Hh diew | 


also represents an unbroken shunt, 

When an unbroken shunt is made, the bracket 
signifies that where the lines drawn under the letters 
overlap within the bracket, the points represented by 
the letters are in contact from a point B to a point C 
of different potential (as in shunting from different 
cells in storage batteries) ; if it be desired to avoid a 
short circuit it is necessary to connect Band C through 
a resistance. 

Let D be a point connected to C through the re- 
quired resistance, the operation of shunting will now 
be represented as follows : 


A BA BiA BiA BiA B 
AC|AC|IACACAC 
AD ADADADAD 


A Bl | | 


as Ee = | 
Haale 


This operation, which really consists of four stages, 
may be called a resistance shunt. Examples of this 
are given in Fig. 6 for regulating potential from 
storage batteries. When it is desired to reduce the 
current or the potential by switching it through a 
resistance in parallel circuit, it is merely necessary to 
break the line which short-circuits or ‘‘ bridges” that 
resistance. This may be signified by writing a waved 
line. Thus A B/ AB signifying that the points A and 
B were connected first direct (and afterwards wholly 
through the resistance), Examples of this are shown 
on Fig. 4. 

Fig. 1 represents the front view of an ordinary 
dynamo switchboard, and Fig. 2 the same viewed 
sideways. This switchboard is intended to distribute 
the current from the dynamo into four independent 
circuits. The circuit is broken and bridged on at both 
the positive and negative ends. Provision is made 
for shunting the current of each circuit through an 
ammeter, and also made for ye en, in a voltmeter. 
Fusible cut-outs are provided where both the positive 
and negative wires of the dynamo are connected to the 
switchboard and also to the positive and negative of 
each separate circuit. 

The brushes a a, which form the brush contacts, are 
secured by set screws in the brush termimals 5b 3, 
which it will be seen from Fig. 2 are securely fixed to 
the slate base which carries the whole. These brushes 
are made of laminated plates soldered together at one 
end, and in this instance are shaped by circular cutters 
so as to fit the bridges cc. The bridges are supported 
on the spindles d d, which are formed of two parts, 
insulated from each other and securely bolted to- 
— by suitable flanges. They are held in brass 

earings ¢ e¢, which rest on insulated washers, and are 
securely bolted to the slate base, and at the same time 
they secure the positive and negative bars f and g. 
Some of the brush terminals rest on the brush plates 
hh, which carry the cut-outs connecting them to the 
bars fand g. Other brush terminals rest on brush- 
plates 4, which are connected to the leads to the lamp. 
Others again rest on the measuring bar /, which they 
secure, 

The bridge spindles d are provided with springs m. 
The handles n -— triggers O (Fig. 8) so contrived that 
when the handle is pressed so as to compress the spring 
and to slide the bridges between the brushes the trigger 
slips over the face of the bearing. The handle then 
slides a little along the spindle and then secures the 
trigger. On pulling back the handle it first slides on 
the spindle a short distance and releases the trigger, 
and the bridges are rapidly withdrawn by the action 
of the spring. The spindle is arrested by an india- 
rubber ring. The ammeter is connected to the ter- 
minals p p and the voltmeter to the terminals pq ; the 
detached terminal g is coupled to the top bar by a cut- 
out, and may conveniently be used for attaching a pilot 
lamp or for any temporary purpose. 

When the current is switched on to either of the 
circuits it may be shunted through the ammeter by 
sliding the spindle about 4 in. higuer. This transfers 
the contact with the lower bridge from the incoming 
positive brush to the measuring brush, The other con- 
tacts are undisturbed. Thespindle returns to its place 
when the pressure on the handle is relieved. 

This switchboard fulfils all the electrical require- 
ments pens: The brushes, which are inclined at 
an angle of about 45 deg., may be adjusied by slacken- 
ing the set screws and gently tapping the brushes 
against the surface of contact until they are sprung 
(say) sy in. When thus set they cannot be made to 
sparkle either by oiling the bridges or (as proved by 
experience) even by placing the switches where they 
are subject to the dirt and dust of building operations 


or briefly, 





and the corrosion of acid fumes. The bridges, how- 
ever, are free to revolve, and can therefore be polished 
all over whilst the current is omy) through them. 
It may be observed that should any brush be out of 
place and sparkle, the sparkling is at once visible and 
not concealed as in ordinary forms of switches. 

The bolt + shows the standard form of coupling 
wires to the switchboard adopted by Mr. Hartnell. 
Formerly wires were often secured to the back of the 
switchboard, where if the connection became slackened 
and sparkled, it could not be seen. Now all wires are 
soldered into the heads of brass bolts which pass 
through the switchboard and are secured by a nut on 
the upper surface. There are no concealed screw con- 
tacts. 

If the circuit be switched on at all it must be 
switched on properly and cannot be left sparking. 
There is but one handle to each switch, and should the 
spring fail, the bridge will be switched off quickly by 
hand by the same movement that unlocks the trigger. 


The switchboard also fulfils the manufacturing re- | ! 


quirements of easy construction. For with the excep- 
tion of the flat plates all the brasswork can be done in 
the lathe, the various parts are largely in duplicate, as 
are also the brushes. 

A fusible cut-out is introduced where each of the 
main leads is attached to the switchboard, and also 
cut-outs ¢ ¢ to the positive and negative connections of 
each independent switch. These forms of switches 
being all in duplicate and independent, the symbol 
which represents the action of one spindle represents 
that ofall. It is verysimple; but three operations are 
possible, viz., to switch on, to switch off, and to shunt 
through the ammeter. Let m, x, be the two negative 
brushes of a circuit, pr pz the two positive brushes, 
and c, the ammeter brush. The movement of the 
bridges may be thus written (see third switch) : 





Shunt through 
Ammeter. 


Position of Brushes 


on Switchboard. | Switch Off. 


Switch On. 





Nt Ng nm No | mm Ns 


Co pe 


a 
Mm P2 Py Pe Pr P2 


ny NM 
| 


| 


Fig. 3 shows a modification of the first switchboard, 
designed for two dynamos driven by independent 
engines. Here it was considered necessary by Mr. 
Hartnell that either dynamo might be on either lamp 
circuit, but that the two dynamos should never be 
coupled in parallel. The negatives of both dynamos 
are connected to the bottom bar, but the top bar and 
its brushes and cut-outs are duplicate, one set for the 
positive of each dynamo. The upper bridges are loose 
and can slide on their spindles, secured by a catch, 
The sliding bridges can be placed in two positions to 
bridge either of the two positive bars as required, and 
thus connect either of the circuits to either of the 
dynamos as desired. 

In expressing the functions of this switch by letters 
the two top brushes, which are connected to the same 
lamp leads, being coupled must have the same letter. 
Call the positive brush of the second dynamo q. 


= | . call 
. 7 | Measuring | Measuring 
First Dy- | Second Dy-| Current of | Current of 


namo on @ | namo ona 
" ; Second First Dy- 
Circuit. Circuit. Dynamo. een 





Positions of 
Brushes. 





Pa Ps | | | Pu Ps 


p, | 


Ae 1 8 


Pi P: 
% Ps 


c } | * 
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Mm Ne mh Ny 
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The form of construction could be extended to three 
or more dynamos. The negatives of the two dynamos 
might be kept separate if desired by duplicating the 
negative bar and brushes, or the compound switch on 
Fig. 6 might be used. When two dynamos are com- 
pounded to give nearly equal electromotive force at 
proportionate speeds, and are driven from the same 
shaft by suitable belts, the dynamos may be coupled 
in parallel. The current of each will be in proportion 
to the power transmitted by its belt, the slip of the 
belt regulating the speed of the dynamo. 

Fig. 4 shows compound switches for coupling two 
large dynamos in parallel, as applied to two equal 
dynamos compounded to give a rising electromotive 
force. In this case the negative current circulates 
round the magnet coils of both dynamos in series to 
their coupled negatives. The dynamo shunt coils are 
connected to the switchboard and excited by bein, 
coupled to the positive main. The two switches | 
their connections are similar. The brush a, is con- 
nected through a fusible cut-outs to the positive of the 
dynamo which is attached to the connection bolt r. 
Brushes a, and a, ; a, and a, are bridged by small 
resistances ; a, is coupled to the dynamo shunt circuit ; 
a, and a,; a,and a, are bridged by large resistances ; 
a, is connected to the positive mains of the lamps by 








the connection 7,; a, is the measuring terminal, 
The ammeter is coupled between the terminals R, R;. 

Hither dynamo may be set to work thus: 

Let it be running at full speed, then push the switch 
full on so as to bridge all its brushes, put the commu- 
tator brushes on the commutator of the dynamo. If 
it be required to stop one dynamo draw back the 
switch. This breaks contact with each of the eight 
brushes in succession. In leaving the first and second 
the current to the lamps is diverted first through one 
resistance then through two. The current is thus re- 
duced in two stages before being cut off at the third 
brush, In like manner the shunt current is reduced 
before being cut off. 

The operations may be expressed thus : 





la a7 | @ a2 a | ay Gg 43 G7} a a7 | 
SR ee ee 


as a7 4 a 4 G7 | Ay a5 a7 at ag 


_—™ 


a4 a7 | 





The first column shows the bridges through which 
the switch is closed, the three next columns the way 
in which the resistance circuits are introduced and the 
main circuits broken as each brush passes out of con- 
tact ; the sixth and seventh columns show the gradual 
break of the shunt circuit, and finally the measuring 
brush is cut off. 

Fig. 5 is a diagrammatic representation of the con- 
nection of a dynamo and storage battery, the letters 
showing the position and negative points on the cir- 
cuits to be connected to correspond with the letters on 
the brushes of the switchboard, Fig. 6. The spindle 
D on which the group of bridges are placed, switches 
off by moving endways like those previously described, 
the spring, nowever, is here placed in the handle. It 
abuts at one end against a slotted ferrule that rests 
against the bearing. The other end presses on the 
collar on the spindle. The catch, though pivotted 
differently, is locked and unlocked as before by a slight 
longitudinal movement of the handle. A new feature 
is that the spindle is capable of being secured in four 
different positions circumferentially by means of a 
trigger U resting in a catch plate V. The first trigger 
is widened to act also as a feather or key by means of 
which the handle can twist the spindle. These four 
positions of the switch are for four distinct operations, 
which are named briefly on the catch plate, so that 
when the attendant pulls the trigger U on the nearest 
notch and pushes the spindle, then the necessary 
bridging will take place to perform the operations 
indicated. The various bridges which are shown in 
end view may each be conceived as having been 
circular, but cut away where no contact is required. 
The first position is for charging the battery. it con- 
nects the positive and negative of the dynamo to the 
positive and negative of the battery (through an auto- 
matic cut-out, not shown). 

The second position is for regulating the lamps 
whilst charging. It connects the dynamo for charging, 
but also connects the battery regulating switch to the 
positive lead to the lamps, and connects the lamp 
negative to a cell at such a distance from the end of 
the battery as will give about the right potential for 
the lamps. 

The third position is to light the lamps from the 
battery with the dynamo cut-off. This involves an 
angular movement of sufficient length to make a resist- 
ance shunt so as neither to short circuit the end cells 
nor put out the lamps. This movement has already 
been described and illustrated by symbols and shown 
to involve three intermediate operations. 

Advantage is taken of this position of the spindle 
to divert the shunt through a resistance by unbridging 
between p, 8,, so as to reduce the potential of the 
dynamo to about that of the lamps. The fourth posi- 
tion of the switch is for lighting the lamp from the 
dynamo alone with the battery cut off. 

The connection due to these four operations may be 
traced on the diagram and seen at a glance when 
written down by symbols as below, where the first 
column indicates the points which have to be bridged, 
the other form the four above-named operations, in- 
cluding the intermediate resistance shunt. 

The circular switch at the other side of switchboard 
is the regulating switch, the brush 7, is connected 
to the positive wires of the lamps, the brushes a, a, 
3, @s, anda; are connected independently to the last 
five at the positive end of the battery. The five 
brushes ag, @7, Gg, Mg, Ay) are respectively connected 
to the opposite brushes a, &c., by a small resistance 
so as to make a resistance bridge, and passing from 
cell tocell. It may readily be observed that the bridge 
does not break the current from cell to cell, nor are 
two cells connected except through a suitableresistance. 
Short circuiting of the cells is thus avoided. The 
handle is arranged to move the bridge step by step 
quickly. If the handle be pressed the spring is com- 

ressed and presses the spindle. The spindle is locked 
oy a catch in one of the grooves, a space is cut from 
groove to groove alternately, so that on twisting the 
spindle to the right (or left), it is freed from the 
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catch and shoots orward until arrested by the next 


ove. 
orThe handle slides through a bush in its bearing with 
a key working in a longitudinal groove. This bush is 
twisted back by a spring so as to turn the spindle and 
cause the catch to lock it as soon as the handle is re- 
leased. The spring in the handle acts both ways. 
The ammeter switch is a compound shunt switch. It 
consists of a flat insulating material with two longi- 
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The first three bridges may be in one casting, the fourth is 
separate, the fifth and sixth are in one casting, also the seventh 
and eight, all these are insulated from the spindle and from each 
other. 


tudinal and two transverse bridges. The two trans- 
verse bridges carry the current from the dynamo to 
the battery or lamps and from the battery * eae 
switch to the lamps. Ifthe switch be pushed up or 
down the current is shunted by means of the longi- 
tudinal bridges through the ammeter. The twocentre 
brushes are connected by the ammeter. 

The contacts due to the three positions are shown 
graphically thus : 

















Pi Pa|| Pr Pol, Pi PP 
a a\|a, a, |] i) lay al 
\Re Ps| Re Ds || Re ps | 








where the vertical lines signify bridging the brushes 
in line with each other. It may be observed that 
these two circuits are never broken and are kept 
entirely independent. 

The voltmeter switch consists of two longitudinal 
bridges on a flat insulating base so as to bridge the 
voltmeter to between the positive and negative point 
required to shunt the electromotive force of dynamo, 
battery, and lamps. Its action is obvious on inspec- 
tion. The dynamo regulating switch consists of a re- 
sistance wire whose successive coils can be gradually 
bridged across so as to regulate the shunt current of 
the dynamos to accurately adjust the electromotive 
force to that of the lamps. In this switch the brush 
itself travels, being fixed to a sliding holder in a con- 
ducting guide groove. The plan of indicating the 
switching operation by letters not only renders it com- 
prehensible at a glance but suggests the arrangement 
of the bridges. For example, suppose it was preferred 
to make the ammeter switch with circular bridges, 
half the bridging may be written separately thus : 


Pi_ P| Pr Pr 


Pi %| Pru 
Po 42| Po 4 


ie ag ag 
ape 


The other half being symmetrical, This suggests an 
arrangement of the brushes thus : 


PI o 
pies 
ay 
Rat ns 
Which means nine brushes with three broad circular 
bridges, as in diagram, Fig. 7. 

Again in the case before referred to, where it is 
desired to shunt a current either through an arc lamp 
or a resistance, without breaking the current during 
the operation, but entirel severing the connection 
when the circuit is diverted. 

Let pand n be the positive and negative to and 
from the lamps, p, n, and p, n the positive and nega- 
tive terminals of the lamp and resistance respectively. 

Then the bridging may be written at length thus : 








PP |\PP 
P Po |P Po 


n, oo Bs n 

Ng N\Non 

Hence, iy: el 

[Ps nf Ng 

pri pn 
Pz Nq!|Po Ng 

The former suggests two broad circular bridges with 

the brushes thus ; 
p {P 


Pa 

ny 

msm 
ee latter a switch with parallel bridges and brushes 
thus : 

rm 

pn 

Pz Ne 
Either of these will make a simple arc lamp shunt 
switch. Although in the compound switch on Fig. 6, 
the longitudinal motion is made to switch off and the 
circular motion to bring new combinations into play, 
it is obvious the opposite might have been the case, 
and the circular motion used for switching off. Al- 
though all the brushes described are here shown in 
line, and in one plane, they might be grouped around 
the axis in various ways, as has been done in aswitch- 
board made for a small domestic installation with 
storage batteries. In this case, from the occasional 
shortness of water for the motor, it was sometimes 
necessary to be able to charge the battery in halves. The 
motor could be reduced in speed when driving the 
lights direct. The dynamo was compound wound, 
Here there were four switches, viz., the charging switch, 
the regulating switch, the lighting awiteh, and the 
electromotive force switch. The charging switch had 
three positions, viz., to charge the first half of the 
battery, or the second half, or the whole. The regu- 
pir dee could throw off six cells. The lightin 
switch had two positions to light from the cells (vi 
the regulating switch) or from the dynamo. The electro- 
motive force switch measured the electromotive force 
for six places, viz., both halves of the battery, for the 
whole battery, for the dynamo, and for the lamps. 
The current was bridged or cut off on the positive and 
negative at each separate operation. Todo this by sepa- 
rate simple switches viele have required seven. Only 
seven combinations were required, but seven separate 
switches are capable of 128 different combinations, and 
would have rendered the management almost imprac- 
ticable with only domestic skill. By means of the 
compound switches only the required combinations can 
be made, a mistake in switching is impossible. No 
skill is required. 

This method of constructing switches has also 
been applied by Mr. Hartnell to simple switches 
of small dimensions and for all cases where re- 
movable bridges or connections are required, &c. 
It is obvious that by utilising the possible axial 
and revolving motion of a spindle and grouping 
the bridges, any number of switch operations, how- 
ever complex, can be arranged. When these groups 
of operations are independent, they can be ar- 
ranged on one axis, Where they take place con- 
jointly with other operations, there must be two 
compound switches. 

The original object of the brush contact switch was 
to enable switch operations which required the mani- 
pulation of several switches to be done by one move- 
ment without the possibility of error (analogous to the 
locking arrangements with railway points and signals), 
sothat the operator cannot make a wrong combina- 
tion, also to render a number of combinations equally 
= and certain. 

his object has been attained, and the mani- 
pulation of switches has been rendered free from 
damage and from error, and now requires no skill, 
and thus the way has been smoothed for the fur- 
ther introduction of the electric light on a large 
scale. 





GOLD AND SILVER. 


Gold and Silver; their Geological Distribution and their 
Probable Future Production.* 

By Witu1aM Torrey, F.G.S., Assoc. Inst. C.E., 
Geological Survey of England and Wales. 
(Concluded from page 420.) 

Silver.—In the centuries immediately preceding the 
Christian era Spain and Greece yielded much silver. The 
Carthaginians, and after them the Romans, systematically 
worked the mines in Spain. The richest mine was that of 
Bebulo, the modern Guadalcanal, which for a time is sup- 
posed to have supplied Hannibal with 300 lb. of silver per 


day. 
in Greece the richest mines were those of Laurium 
(argentiferous galena), which M. Cordella, judging from 


* Abstract of paper read before the British Association 
at Manchester, 








the slags and waste ry believed to have produced 
about 2,100,000 tons of lead and over 18,000,000 lb. of 
ver. 

On the revival of mining in the seventh and eighth cen- 
turies the silver mines of Spain were re-worked by the 
Ara Mines in Germany were opened which, until re- 
cently, have continued to yield a good supply. Durin 
the six or eight centuries preceding the discovery 0! 
America, Spain and Germany yielded the greater part of 
the silver of Europe. 

With the discovery of the New World large supplies of 
silver were poured into Europe, chiefly from Mexico and 
Peru. At a later date Chili and Bolivia became great 
silver-producing countries ; from all these asteady supply 
still comes, and is likely to come. 

With the discovery in 1859 of the Comstock, in Nevada, 
the United States rapidly rose into importance as a silver- 

roducing country. About 1873 the production of the 

nited States equalled that from the older silver areas of 
Mexico and South America, and afterwards, for a time, 
exceeded it. 

Rich silver-bearing districts were discovered in Colorado, 

tah, and Arizona, the yield from which helped to 
balance the rapid fallin Nevada. But the total produc- 
tion of the United States has of late years only slowly 
increased, whilst that from Mexico and South America 
has been steadily and more poe rising, so that now 
the older silver areas of the New World again stand at the 
head of the list. 

Silver is almost entirely obtained from veins or from 
irregular masses associated with veins. The main excep- 
tion to this is the silver contained in copper ore, which 
sometimes is disseminated through bedded rocks, the best 
example of which is the copper slate of Mansfeld. 

The veins may be roughly divided into those of true 
silver ore, argentiferous lead ore—chiefly galena, and 
various argentiferous ores of copper. So various in 
character are the veins, their relation to the inclosing 
rock, and the nature of the ores, that no useful purpose 
would be served by touching upon these questions here ; 
br A are fully discussed in Phillips’s ‘‘Ore Deposits’ 
(1884), to which work those wishing information on the 
subject should refer. 

One point, however, is of so much importance to our 
subject that attention must be especially directed to it— 
that is, the exceptional nature of many of the great silver 
deposits of the Dnited States. These have been already 
briefly referred to, and it was pointed out that whereas 
lodes often retain their productiveness to indefinite 
depths, these rich bonanzas and chambers of ore are very 
irregular in their occurrence, and are unlikely to continue 
productive to great depths or for long distances. 

It is possible that other deposits resembling the Com- 
stock may exist, and ra some day be worked ; also that 
other rich deposits like those of Leadville | be found ; 
from which large quantities of silver >re or silver-lead ore 
may be obtained. But the expectation often expressed 
that such mines will become common and will flood the 
world with silver is quite unwarranted. If the United 
States is to keep at anything like its present production, 
the discovery of some such rich deposits is needful to 
balance the loss of those now becoming exhausted ; as the 
mines are deepened the working expenses greatly increase, 
whilst not unfrequently (unlike the majority of gold- 
quartz mines) the productiveness of the lode diminishes. 

At the time of the Comstock’s maximum yield very 
little silver was obtained in the United States beyond the 
limits of Nevada; but now there are seven States each 

roducing 3,000,000 dols. and upwards per year; two 

tates each produced over 10,000,000 dols. in 1883, 

Canada.—-The beautiful silver ores from near Lake 
Superior, exhibited in the Canadian Court of the Colonial 
and Indian Exhibition, naturally led many people to 
think highly of this district as a probable source of silver ; 
such expectations have been quite recently revived. Dr, 
T. Sterry Hunt, to whom the whole district is well known, 
informs us that, although in places remarkably rich, the 
lodes are not continuously productive. 

Mexico and South America.—Great uncertainty exists 
as to the actual amount of silver produced, but on all 
hands it is allowed to be large. In 1880 these countries 
gave about 914 per cent. of the world’s production, Mexico 
alone giving 614 per cent. In 1850 they gave 824 per 
cent. ; Mexico, 58}. In 1865, 63 per cent.; Mexico, 42, 
In 1883, 41} per cent. ; Mexico, 26. The relative import- 
ance of Mexico and South America have, therefore, de- 
clined, but their actual output has in 3 

Germany.—The production of silver has steadily in- 
creased during the last thirty years, but this is due to the 
great development of metallurgical works, to which, from 
all parts, are sent low grade ores of gold and silver and 
ores of other metals containing small quantities of them. 
It is not due to output from the local mines, for silver 
mning in Germany is generally in a very depressed 
state. 

Norway.—The silver produce is now vulued at about 
50,000/. per year, which was the average of the years 1834 
to 1864. The production in the period here mentioned - 
varied much, the largest returns being 87,5587. in 1834and 
— in 1858; the smallest, 36,772/., in 1845, and 26,7081. 
in 1862. 

Spain.—The estimates are very untrustworthy, but it 
is believed that of late years the annual production of 
silver has been from 600,000/. to 650,000/., a considerable 
portion of which is from argentiferous galena, 

Reference has already been made to the growing im- 
portance of New South Wales as a silver-producing 
country. 

The relative amounts of silver produced from true silver 
ores and those obtained by treating ores of other metals 
is a point of much interest. It was carefully worked out 
by Professor W. C. Roberts-Austen, in his evidence 
before the Gold and Silver Commission, 1887 (First 





446 





ENGINEERING. 








[Ocr. 21, 1887. 








Report, page 325). He gives the following figures for the 
ear 1883, with an estimate of the cost per ounce of silver 
? each process : 
Cost per 
Oz. 

Oz. 8. d. 

Treatment of silver ores.. .. os -. 49,920,733 1 5 
United States. .21,890,000 





Desilverisation 
Europe .. : saan on 0 726,000 20 
* se Elsewhere :. 800,000) 
Desilverisation 
Mansfeld -. 2,882,000 
or eoP Porous, rarest Britain .. a.00 | 7,200,000 89111 
roducts. Elswhere +» 4,490,000 
Refining of native gold .. . 608,000 0 2 
Total .. 88,354,733 Meanl 8 


Conclusion.-—In taking a general review of the goldfields 
likely in the near future to yield the most constant supply, 
it is evident that an important place must be given to 
Russia. With a very slight fallin the produce of Aus- 
tralia and of the United States, Russia would again take 
her old place at the head of gold-producing countries. 
With its enormous areas of placer gold only partially 
worked, and its Siberian veins untouched, a steady yiel 


of gold may be anticipated for many years to come, 
he United States and Australasia have of late years 
been running very closely together, Australia being 


slightly in excess. In the former there is now a slight 
tendency to rise in yield. A permanent rise cannot 
safely be anticipated; a more steady yield than in past 
years is all that can be hoped for ; and this it seems likely 
may be the case, largely due to a. The rapid 
fall in the gold produce of the United States from 1877 to 
1883 was chiefly due to the decrease of silver mining in 
the Comstock district, about 40 per cent. of the value here 
being gold. If we deduct the silver-gold, we see that the 
fall from 1877 was a very gradual one. The vast placer de- 
sits of California, now in great part sealed by repressive 
egislation, will be to some extent again worked either by 
drift mining or by hydraulicking with provision for the 
retention of thedébris. Statistics show a gradual steady- 
ing of the produce of Australasia, neither placer nor 
quartz mining varying much from 1880 to 1885. 

Of the newer goldfields the first place should probably 
be given to Venezuela, &c. The wealth of this country 
in gold quartz is well established; but we may perhaps 
expect Sor a time a greater development of alluvial 
mining. 

South Africa is generally looked upon with favour as a 
source from whence our future supply of gold may in 
part be drawn. Without doubt there are here rich lodes, 
and it would be strange if this country were destitute of 
rich placers ; though of this there is as yet but little evi- 
dence. From these sources mines may possibly be worked 
at a profit which will give asteady yield of gold; but 
there is as yet no evidence that the yield will be suffi- 
cient in amount to materially influence the world’s pro- 
duction. 

As regards India the ee is still less hopeful. That 
large quantities of gold were raised here by the native 
princes in times preceding the British rule is tolerably 
certain ; but it is probable that this large production was 
spread over long periods of time, and certainly it was 
raised under conditions—of forced labour, &c.—which are 
not now applicable. 

A far more important point is the amount of gold 
hoarded in India, and the probability or otherwise of that 
being some day set free. ost estimates concerning gold 
are ludicrously vague, but on the question of the amount 
hoarded vagueness is unavoidable. It is known that 
130,000,0007. of gold has been taken into India since 1835 ; 
practically none of this is in circulation (silver being the 
standard and the coinage of India) How much was 
hoarded in the centuries preceding 1835 no one can say. 
If it only equals the amount hoarded since, we have 
260,000,000/., or nearly thirteen times the world’s present 
annual production. It is supposed that at least as much 
silver is hoarded in India as gold. If so the value of silver 
and gold hoarded in India since 1835 nearly equals in 
value one-third of the total amount of gold and silver 
coin now in circulation in the world. 

Famines set free some of this gold, and we may perhaps 
anticipate that the diffusion of Western ideas will free 
more, but it is unlikely that gold will come from this 
source in sufficient quantities to influence the annual pro- 
duction of the world. 

British Columbia may possibly increase its yield, Other 
countries (as yet little known), as Equatorial Africa, 
Borneo, and North China, may add somewhat to the 
world’s stock. A steady though comparatively small 
supply may be looked for from the treatment of silver ores 
and from the auriferous ores of other metals. In all parts 
of the world an increased supply is assured by improved 
methods of mining, milling, and metallurgy; this will be 
obtained by an actual increase from ore now worked, and 

also from ores of lower grade, made profitable by the 
improved methods; whilst tailings, &c., of former times 
can in some cases be — worked over again. 

But for all practical purposes tie chief sources will pro- 
bably continue to be the goldfields of the United States, 
of Australasia, and of Russia, aided by the development 
of the goldfields of South America. Everything points to 
a steady production from the three areas first named, 
and to an increased yield from the last, 

As regards the future production of silver it is more 
difficult to suggest any forecast. It is less a question of 
where the silver is than of the price at which silver can 


be sold. The depreciation of silver may be in part due to | d 


increased production ; but it is due, in at least an equal 
degree, to changes in the currency of certain nations set- 
ting free silver previously absorbed in coin If from 
either cause, or from both combined, the price of silver 
falls, many mines will cease working; if the price of 
silver rises, the mines will be reopened and other mines 


d | silver wil 


will be developed ; and with mines which remain at work 
ores of low e may be passed over or stored at low 
prices, which can be quickly sent into the market if prices 
rise. So far therefore, as the natural supply of silver is 
concerned, the price and the rate of production will 
react on each other, with a tendency to steady both sup- 
ply and price. ; 
The natural sources of silver are large and widely 
spread, and will continue to yield a sufficient supply 
many years to come, If the price of silver were to rise 
Mexico and South America alone could produce all that 
the world wants, The yield from the United States will 
continue. But there is no reason to expect a great in- 
crease in the world’s production, and, from this cause, a 
continued fall in price. 
Professor Roberts-Austen has shown that only about 
57 per cent. of the world’s silver is now produced from 
true silver ores ; the rest is obtained in the metallurgical 
treatment of other ores in which silver is a more or less 
important constituent. These ores will continue to be 
worked for the other metals which they contain, and a 
steady pa of silver is thus assured. But the price of 
necessarily exert an important influence upon 
these works; a slight rise in price will enable many ores 
to be worked which are now lying untouched, and here 
— price and supply will act upon and steady each 
other. 
Silver mining in its various modifications—and the same 
remark applies to gold obtained from silver ores—may be 
ranked with metal mining in its ordinary conditions. 
Mines which are hopelessly will be abandoned ; those 
which are on the verge of paying will be persevered with 
in hopes of better yield or higher price, In all metal 
mining there is far too much gambling and wild specula- 
tion, and it is doubtful if, taking metal mining all round, 
the value raised equals the expenses. But gold-mining 
cannot be ranked with ordinary mining. There is a 
glamour about gold which blinds men to ordinary pru- 
dential considerations. The wildest schemes meet with 
willing supporters, and money is always forthcoming to 
develop the poorest mines and to keep them going upon 
the most shadowy of hopes. 
Enormous fortunes have been made in gold-mining by 
afew lucky speculators. But for one who has been thus 
fortunate there are scorces who have lost heavily. 
The facts which we have been considering as to the 
probable future of gold-mining warrant us in believing 
that the industry will gradually make for itself a sounder 
and more honest position, But there must ever be great 
uncertainty, and therefore a wild field for speculation and 
for dishonest dealing. 

If a steady and undiminished production of gold is 
essential for the well-being of the world, perhaps what 
we have most to dread is a sudden influx of common sense 
and prudence in the investing public; for this would at 
once close a ¢ number of mines, and might consider- 
ably diminish the world’s production. But probably this 
contingency is sufficiently remote to be safely left out of 
consideration. 





NOTES FROM THE SOUTH-WEST. 

The Tin Plate Trade.—The stock of tin plates at 
Swansea is returned at 100,483 boxes, as compared with 
136,867 boxes at the corresponding date of 1886. Steamers 
have been loading at Swansea as follows : The Toledo, 
for Baltimore and Philadelphia; the Rydal Water, for 
New Orleans ; the Minsola, for New York ; the York, 
for Leghorn ; the Apollo, for Lisbon ; the City of Cadiz, 
for Hamburg, &c. 


Llanelly Harbour.—The monthly meeting of the Llanelly 
Harbour Commissioners was held on Tuesday. The har- 
bour master reported that during the past month a breach 
had been made in the training banks at a spot where the 
river ran at right angles across them. Some discussion 
took place upon the subject but no motion was made 
respecting it. It was stated that during September, 69 
vessels, taking out 10,639 tons of coal, had paid dues at 
Llanelly. In September, 1886, dues were paid by 65 ves- 
sels, taking out 7469 tons. 


Water Supply of Swansea.—A meeting of the Swansea 
Town Council was held on Wednesday to receive a report 
from Mr. A. Leslie, of Edinburgh, on the Upper Lliw 
reservoir. Mr. Burnie, who presided in the absence 
of the mayor, stated that the report was of a satisfactory 
character. Mr. Leslie approved of the design and also of 
the manner in which the reservoir was being carried out ; 
and in answer to the question distinctly put to him, whe- 
ther he could suggest any improvement in the trench, he 
said that he could not do so, The council had now the 
successive opinions of Mr. Wyvill, Mr. Hawkesley, and 
Mr. Leslie as to the stability of the undertaking in which 
it was engaged. 


_ Rhymney Iron Company (Limited).—An adjourned meet- 
ing of shareholders in this company was held on Thursday 
at Merthyr for the purpose of receiving a reply to a 
memorial recently presented to the directors with refe- 
rence to what the memorialists consider the unsatisfactory 
management of the company’s business. Mr. Dixon pre- 
sided. The proceedings were conducted in private, so that 
the nature of the reply forwarded by the directors did not 
transpire. 


Cardiff.—A fair business has been posing in steam coal, 
but the prices realised have still been far from encouraging. 
Household coal has continued to show an upward ten- 
ency. 
The ‘‘ Mel; 


.”’—The keel plate of the Melpomene 


has been laid at Portsmouth on the same slip as that on 
which the Calliope was built. The Melpomene is to be 
advanced as rapidly as possible. 


by the Lords of the Admiralty which, recognising the 
necessity of carrying out target practice at night, directs 
that once in each ~year, wherever practicable, seamen 
shall have target exercise after dark with quick-firing and 
machine guns. During the practice ships are to be under 
way at not less than six to eight knots per hour, and 
special canvas targets cross-shaped and bearing a white 
flag 6 ft. square are to be used, and anchored if possible. 
Great care is to be taken in selecting the locality of the 
practice, so that there may be no a of accident 
to boats or shipping. Where vessels possess the electric 
light it must be used at the discretion of the commander. 
Allshields are to be unshipped and crews organised into 
relief, as though ships were bl: ing an enemy’s port, 
and were therefore subject to to o boat attacks, 
Beyond 500 yards electric lights may be used for discover- 
ing targets, and at less than that distance a target is sup- 
posed to be discoverable without such aid. 








LAUNCHES AND TRIAL TRIPS. 

Tue handsome steam yacht Thetis, which was lately 
built by Messrs. Murray Brothers, Dumbarton, and 
engi by Messrs. Muir and Houston, Glasgow, for Mr, 
John Donaldson, Tower House, Chiswick, had her trial 
trip on the Firth of Clyde on Tuesday, October 11. 
The boat is of 400 tons yacht measurement, and has the 
following dimensions: Length, 180 ft. over all ; breadth, 
25 ft.; depth (moulded), 15 ft. 6 in. She is built of 
steel, and her scantlings are 25 per cent. over Lloyd’s 
requirements. Internally she is divided into nine 
water-tight compartments, and is so arranged that if 
any two of the compartments were filled with water 
she would still float. Three of the compartments are 
fitted up as sleeping cabins. The saloon is 14 ft. 6 in. 
long, and its width is the full inside width of the ship— 
24 ft. The engines are of the triple-expansion type, 
the cylinders being 14 in., 234 in., and 36 in. in dia- 
meter respectively, with piston stroke of 27 in. Steam 
of 160 lb. working ——_ is supplied by a large steel 
boiler. On trial at Wemyss Bay the Thetis made the very 
satisfactory speed of 12.3 knots per hour, the engines 
making 127 revolutions per minute, the displacement 
being 580 tons, and the engines indicating 600 horse- 
power. The trial both on the measured mile and on a run 
out to the Cumbraes, washighly satisfactory. The yacht 
is most luxuriously fitted, and amongst the appointments 
there is a complete electric light installation by Messrs. 
Muir, Mavor, and Coulson, Glasgow, 





The new Peninsular and Oriental steamer named the 
Britannia, which was recently built and engined by 
Messrs. Caird and Co., Greenock, had her official trial trip 
on Saturday, 15th inst., with most satisfactory results, her 
maximum speed being 16? knots per hour. The new vessel 
and her sister ship, the Victoria, are certainly two of the 
finest steamers owned by the P. and O. Company. 





The screw steamer Viceroy was successfully launched 
from the yard of Messrs. William Doxford and Sons, at 
Pallion, on Saturday afternoon last, October 15. She has 
been built to the order of Mr. William Kish, of Sunder- 
land, for the general trades, and is entirely of steel. The 
principal dimensions are : Length between perpendiculars, 
275 ft. ; breadth, 39 ft. 6in. ; depth moulded, 21 ft., with 
cellular bottom fore and aft. The engines are triple- 
expansion, three cranks, with all Messrs. Doxford’s 
latest improvements, the cylinders being 21 in., 35 in., 
and 57 in. in diameter respectively, and 39 in. stroke, 
and they are supplied with high-pressure steam from 
exceptionally large boilers. 





On Saturday afternoon, October 15, Messrs. Schlesinger, 
Davis, and Co. launched from their shipbuilding yard at 
Wallsend, a large steel screw steamer named the Kate B. 
Jones, which is of the following dimensions: Length 
between perpendiculars, 270 ft. ; breadth moulded, 37 ft., 
and depth moulded, 21 ft. 8in. The engines are of 180 
nominal horse-power, having cylinders 21 in., 35 in., and 
58 in. in diameter and 39 in. length of stroke, of the triple- 
expansion description, and will be immediately put on 
board by the North-Eastern Marine Engineering Com- 
pany at their works, Wallsend. 


On Monday, October 17, there was launched from the 
yard of her builders, Messrs, Raylton, Dixon, and Co., 
a steamer built for foreign owners, and named the 
Eugalia. The vessel, which is of steel, is of the fol- 
lowing dimensions : Length over all, 183 ft. ; breadth, 
26 ft. 6in. ; depth moulded, 15 ft. 1in., and she will have 
a deadweight capacity of 750 tons. She will be fitted 
with triple-expansion engines of 80 horse-power by Messrs. 
Blair and Co., Limited, of Stockton. 





The Spider, a torpedo gunboat, of the Rattlesnake 
class, was launched from Devonport Dockyard on 
Monday afternoon. The Spider is built entirely of 
steel. She is of 450 tons displacement, and is 200 ft. 
in length, 23 ft. in breadth, and 8ft, draught. The Spider 
will carry one 4-in. breechloading gun, mounted on the 
hse sere central pivot system behind a steel screen in 

e bows. 





ErratuMm—“ Tue Eary.”—By a printer’s error_the 
horizontal range of the fire pump on the tug The Earl 
was stated in our last issue to be 2000 ft. instead of 200 ft. 
Wemay also add the performance of the main engines 
which we recorded was with a reduced boiler pressure of 
86 lb. per square inch. With 100 1b. pressure and 27 in. 
vacuum, the mean pressure in the high-pressure cylinder 








Night Firing in the Navy.—A circular has been issued 





is 69}1b., and in the second cylinder 178 lb, 











Oct. 21, 1887,] 


ENGINEERING. 





447 








‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specijication is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 

advertisement of the acceptance of a com specification, 
= notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


11,858. J.G. Galley, Forest Gate, Essex. Improve- 
ments in Machinery or Apparatus for Reversing, 
Starting, or Stopping Steam or other Mngines or 
Machinery. [8d. 2 Figs.) September 17, 1886.—This inven- 
tion relates to that kind of starting and reversing apparatus 
which is actuated by the pressure of steam upon a piston in a 
cylinder, the movement of such piston being controlled by means 
of a slide valve moved by a handle operated by the person in 
charge of the apparatus. According to the present improvements 
the movement of the piston in the cylinder is automatically 
stopped as it approaches either end of its stroke, without the 
attention of the person using it being necessary, and the piston 
can be fixed in any part of its stroke so as to retain the reversing 
mechanism in a corresponding part of its stroke as long as may 
be desired, (Accepted August 20, 1887). 


12,916. J. D. Smith, Woolston, Hants: Inventions 
for Relieving or Removing the Pressure of Steam 
which Exists on the Slide Valves of Steam Engines. 
[6d. 2 Figs.] October 11, 1886.—The valve is provided on its 
back with a plate having the same area as the face of the valve, 
and made steam-tight with the valve chest cover. (Accepted 
September 3, 1887). 


13,079. W. A. Kyle, Chelmsford, Essex, Improve- 
ments in the Valve Gear of Steam and other Fluid 
Engines. [8d. 6 Figs.) October 13, 1886.—According to this 
invention the slide valve is placed inside the hollow piston rod a. 
The valve is packed with en packing at Vand Q. The engine 
is shown in the figure at the end of its stroke. The cylinder Ris 
exhausting directly into the annular exhaust chamber 8S, The 
cylinder is here pierced with holes which are uncovered by the 
piston E at the end of its stroke as shown. On the piston rising, 
the communication between the cylinder and the exhaust chamber 
S by means of the holes is closed. The exhaust steam then flows 
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through the holes G and passes down the valve space r and out b. 
the holes H into the chamber W which is in communication wii 
the exhaust 8. When the piston has reached the top of the 
cylinder the valve turns and closes the communication between 
the holes G and H, thus shutting off the exhaust. The steam com- 
munication is then opened through the holes F which have risen 
above the packing D, and are in the steam chest, which is con- 
nected to the steam pipe. m then descends, and at 
the right position for cutting off, the valve turns and closes the 
communication between theholes FandG. The holes F also pass 
through the packing D, so that the communication is effectually 
closed: (Accepted August 18, 1887). 

13,706. H. Wormald and J. Hargreaves, Leeds. 
Improvements in Steam Engines. (6d. 2 Figs.) October 
26, 1886.—Inventors claim: The arrangement and application of 
the cylinder or cylinders of steam engines within the steam space 
of boilers, for the purpose of preventing condensation in the 
cylinders, (Accepted August 27, 1887). 

6386. H.H. Leigh, London. (J. F. Carpenter, Berlin.) 
Improvements in Valve Gear for Steam and other 
Fluid Pressure Engines. (8d. 8 Figs.) May 2, 1887.— 
Referring to Fig. 1, the steam ports are placed in front of the 
cylinder A in a line with its axis. Steam admitted to the valve 
chest D will flow along the port ¢ into the cylinder A and drive the 
piston B over to the left (as illustrated). As it reaches the end 
of its stroke the plate b engages with the head ¢ of the valve rod 
€ and pulls it and the saddle piece F after it, compressing the 
épring I against the adjacent face of the slide valve H, which, how- 
€ver, cannot yield to the pressure of the spring, because of the de- 











tent G keeping it stationary on its seat. But the same movement 
of the valve rod drives the detent into its case by means of the in- 
cline f!, until the collar i! touches the valves which will then be 
driven over to the left. On the return stroke of the piston B, the 
latter comes into contact with the shoulder c' on the rod C which 
will thus be pushed over to the right and operate the slide valve 
H in a manner similar to that just described. Fig. 2 illustrates a 
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modification in which the valve chest is formed on the side of the 
cylinder. The valve rod K is actuated by means of two levers L, 
L!, having their fulcra in chambers communicating with both 
cylinder and valve chest. These levers are alternately projected 
into the cylinder A by the reciprocating stroke of the valve rod, 
and there alternately engaged by the piston B as it nears the end 
of its stroke. No saddle piece is used, the inclines k being formed 
on the valve rod K. (Sealed September 27, 1887). 




























6887. H. H. Leigh, London. (J, F. Carpenter, Berlin.) 
Improvements in Valve Gear for Steam and other 
Fluid Pressure ines. 8 Figs.) May 2, 1887.— 


(8d. 
Referring to Fig. 1, inside the valve chest D is a valve cylinder i 
which is closed at both ends, and from each side of which asubsidiary 
exhaust e is provided to the main exhaust. The piston B is 
making its left-to-right stroke, the slide valve H being kept in its 
left-hand terminal position by steam pressure passing from the 
valve chest D into the cylinder i and bearing upon the right face 
of the valve piston I. The engagement of the plate b with the 
shoulder c' moves the piston I t the ports i! and pressure is 
established upon its left face, whilst the space on its right face is 
open to the subsidiary exhaust. At this moment the collar F 
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is in contact with the valve H, and as the pressure on the left face 
of the piston I moves it to the right, the valve H is moved into its 
right-hand terminal position. The valve rod remains stationar 
until the right-to-left stroke of the piston B brings the plate 
into contact with the head c. The piston I will then be moved to 
the left, and the collar F' brought up to the valve H, which is 
thereby moved into its left-hand terminal position. In the modi- 
fication illustrated in Fig. 2, the valve chamber K is placed on the 
side of the cylinder A, and the valve rod L moved indirectly by 
the piston B through levers J, 14 having their fulcra in chambers 
in the ends of the cylinder A. The remaining parts of the valve 
gear are substantially duplicates of those illustrated in Fig. 1. 
(Sealed September 27, 1887). 


ROTARY ENGINES, 


12,888. L. Zechmeister, Munich, and P. J. Weber, 
Neuotting, Bavaria. Improvements in Rotary - 
gines, ee and Blowers. (8d. 10 Figs.) October 9, 
1886.—Three plates a, b, c, forming — are arranged to rotate 
ina’cylinder. Each piston occupies the whole lengthof the cylinder. 
The first piston a is conn for a third of its length witha 
hollow shaft @ journalled in a sleeve fixed to the cylinder. The 
second piston b is connected for athird of its len: | @ second 
hollow shaft b which slides within the first, and the third or last 
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piston c is fixed to a solid shaft o ing concentrically through 


the hollow shafts a, b. The steam inlet p consists of a series of 
— pipes of which more or less may be covered by the slide 
valve h according to the degree of expansion. To the outer ends 
of each of the shafts respectively are fixed cranks a1, b!, cl, which 
are connected by means of rods a', b!, cl, with pins arranged 
along the periphery of a flywheel (indicated by a dotted circle) 
which is thereby caused to rotate. (Accepted August 13, 1887). 


15,518. C.F. H. V. Smith, and W. W. Smith, 
“ in Ro 





ith, 
Parkersburg, W.Va. Improvements 
Engines. Sf’ 5 Figet November 27, 1886.--The piston Cle 
of elongated shape and touches at one point the interior periphery 





of the cylinder A. Two sliding abutments 0, 0", are kept con- 
stantly pressed against the piston C and are moved in and out 
ing to the position of the piston by means of arms 8. 
eperated by a cam U which forms one piece with the piston, an 
projects out of the cylinder A. The steam admitted to the inlet 
pipe K passes into the cylinder A by the inlet port G on one side of 
the partition F and exerts its pressure against the piston C, as the 











abutment O prevents the steam from ing to the other side 
of the piston C, thereby rotating the latter in the direction of 
the arrow. The exhaust steam in front of the piston passes into 
the port G! and pipe H', into the exhaust pipe K'. Pulleys W 
mounted on the pipes H, H', with the piston C, transmit the rotary 
motion of the piston in any desired manner. (Accepted August 


ens GAS ENGINES. 


11,576. A. J. Boult, London. (V. de Nydpriick and J. 
D'Heyne, Brussels.) Improvements in Gas Engines. 
[8d. 4 Figs.) September 11, 1886.—This invention relates to a 
double-acting oscillating gas engine which produces its own 
and compresses the same before introducing it into the cylin 
The engine comprises a carburettor, an oscillating double-acting 

ump for carburetted air, and a double-acting oscillating cylinder 
n which the explosion of the compressed gas takes place. The 
carburettor contains wicks and strips saturated with the car- 
buretting liquid and forming passages for the air to be carburetted 
and drawn into the pump. (Accepted August 17, 1887). 


15,472. J. Southall, Worcester. An Improvement 
in Gas Motor Engines. [8d. 9 Figs.) November 26, 1886.— 
This invention relates to gas motor engines (described in Patent 
No. 12,424 of 1885, — to the same inventor), in which two 
double-acting cylinders are placed in line with one another with 
their pistons rigidly connected, and valves so operated that the 
cycle of four strokes, for drawing in, compressing, and firing the 
charge, and expelling the products of combustion, is performed 
successively in each of the four spaces of the two cylinders, that 
is to say, in the spaces on each side of the piston in each cylinder. 
The improvements of the present invention consist in providing a 
passage between the one pair of the spaces above referred to, and 
also between the other pair, with cocks and valves so — 
that near the end of a piston stroke the space in which the 
charge is being comp is momentarily put in communication 
with that from which the exhaust is expelled, thus ye tee 
driving out the products of bustion and taking the —_ of 
the volume thus expelled, so as to form a portion of the next 
— in the spaee which it has entered. (Accepted August 10, 
1887). 


BOILERS. 

10,143. W. Lewin, Douglas, Isle of Man. Improved 
Means for Preven riming in Steam ee 
(6d. 2 Figs.) August 9, 1886.—Inventor claims: The use of 
corrugated plates for the purpose of preventing priming in steam 
boilers. The corrugated plates are p' inside the boilers just 
above the water level, leaving spaces between the plates which are 
covered with other plates. The steam, in passing between the 
plates, strikes against the plates placed over the intervening 
8 , 80 that the water contained in the steam is knocked out of 
it back again into the water. (Accepted August 13, 1887). P 


13,417. E. Kemp, Govan, Renfrew, N.B. Improve- 
ments in Com: tus for Heat- 


Boilers or Appara 
ing Water and Generating Steam, [lld. 12 Figs.) Oc- 


r. 
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tober 21, 1886.—Fig. 1 illustrates the improvements of this 
invention applied to a double tubular marine boiler. According 
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to this invention any suitable form of “‘ high-temperature boiler,” 
preferably a horizontal cylindrical boiler having internal furnaces, 
combustion chambers, and return fire tubes, is combined with a 
water-heating apparatus or ‘low-temperature boiler,” consisting 
of several horizontal water cylinders (L T), provided each with a 
number of fire tubes and so arranged that the fire gases, after 
passing through the tubes of the ‘high-temperature boiler” 
HT), pass through the tubes of each low-temperature cylinder 


in succession, whilst the water passes through each low-tempera- 
ture cylinder in succession, but in the reverse order to that of the 
passages of the fire gases. In the figure arrows show the direction 
of the fire gases. A fan 22 in the uptake 20 is employed to produce 
the requisite draught. Fig. 2 shows a single tubular marine 
boiler, in which the H T horizontal boiler has combined with it 
three L T cylinders, two of which are placed vertically, the other 
one being horizontal. (Accepted August 10, 1887). 


13,605. J. Cooke, Huddersfield, Yorks. An Im- 
vo Composition for Preven and Removing 

nerustation and Corrosion of Boilers, [4d.] October 
25, 1886.—The improved composition consists of Irish moss dis- 
solved in water, mixed with caustic soda, molasses, and carbonate 
of soda. (Accepted September 3, 1887). 


14,471. H. E. Newton, London, (7. Main, New York, 
U.S.A.) Improvements in Steam Generators. [11d. 
17 Figs.) November 9, 1886.—This invention relates to steam 
boilers which are worked with a forced blast of air by means of a 
pressure blower or other air-compressing device. The present im- 
er eny wed consist mainly in arrangements for shutting in the 
: 4 furnace and heating the air blast. (Accepted September 14, 
887). 


15,342. A. Musil, Steyr, Austria. Improved Rotary 
Steam Generator. [Sd. 2 Figs.) November 24, 1886.—The 
improved steam generator consists essentially of a horizontal 
central tube a rotating in horizontal bearings at its ends, and 
= filled with water. The tube a is heated from the outside 

y means of asuitable furnace, and is surrounded by a helical 
tube or worm J, the ends of which open into the central tube. 
As the worm J rotates with the central tube, it receives from the 
latter at a! a certain portion of the water which is led along the 
convolutions of the worm, and is discharged again at a? into the 
central tube. By this means a forced circulation of the water is 
effected not only in the helical tube but also in the central tube 
from one end to the other. The inner surface of both the central 
tube @ and the helical tube J is being continually moistened by 








the rotating motion, consequently the entire combined surface 
of the central tube and the helical tube inclosed in the heating 
chamber will constitute heating surface. The steam generated 
is led off through a helical tube & that communicates with one 
end at a3 with the central tube a, and with the other end at a4 
with a chamber m formed in the central tube. The steam has 
to through the whole length of the helical tube k rotating 
with the tube ain order to pass into the chamber m, and is thus 
effectually dried, and passes off for use by a pipe f. The feed 
water is continuously fed into the central tube at d in such a 
manner as maintain a constant water \level in the latter. 
The steam generator a may be supported in its horizontal position 
by means of bearing rollers c, shown in dotted lines in the illustra- 
tion. (Accepted August 20, 1887). 


GOVERNORS. 


13,566. EH. Jones, Leeds, Yorks, Improvements in 
Governors for Steam Engines. [lld. 3 Figs.) October 23, 


1886.— This invention relates to improvements on'Patent No. 3914 
of 1882, relating to governors for steam engines, in which valve 
operating eccentrics are acted upon directly by weights and springs 





under the influence of the centrifugal force produced by the speed 
of the revolving crankshaft. The object of the present invention 
is to provide means by which the speed may be readily adjusted 
while the engine is running, and without interfering with the 
regulating action of the governor. A is the cran t, B is,the 
flywheel, C is the eccentric for operating the e e slide valve, 
and is mounted upon a secondary eccentric C', which has its bear- 
ing on the crankshaft. D, D! are the governor weights pivotted 
to the arms of the flywheel. The counterbalance springs E, E, 
instead of being attached to fixed points, are, according to the 
oe improvements, each attached to one end of a rock lever 

2, whichis fulcrumed between lugs cast on'the inside of the rim 


of the flywheel. The opposite end of each of these levers D2 is 









































connected by a link d? with one arm of a bell-crank lever D3 ful- 
crumed between brackets cast with the boss of the flywheel. The 
other arms of the bell-crank levers D3 are pivotted to a collar F 
which is mounted loosely on one end of a screw F' arranged in 
line with the crankshaft A. The screw F! works in a bearing in a 
standard H. In order to alter the speed of the engine while 
running, it is only necessary to turn the handwheel G so as to 
work the screw F" in or out, thereby rocking the bell-crank levers 
D3, and through the links d? and levers D2 putting more or less 
tension on the springs E, soas to cause a change of position of the 
eccentrics, and open or close the steam valve, thereby effecting an 
increase or decrease in thespeed of the engine without interfering 
with the regulating ‘action of this governing mechanism. (Ac- 


cepted August 24, 1887). 

13,877. W. Hornsby and F. J. Cribb, Sponthem, 
Lincoln. Improvements in Governors of Steam an 
other es. (8d. 4 Figs.) October 29, 1886.—To the 
upper end of an upright spindle F is fixed a cap G, to which is 
attached a spring B of circular or elliptical shape. The lower 
part of the spring B is attached to a sleeve C which is free to move 
up and down on the spindle F. To opposite sides of the spring B 
are attached balls or weights A, A, which are free to move on hori- 
zontal pins E, E, that are fixed to a collar I free to rise and fall on 





the spindle F. Rotary motion being given to the spindle Fin 
any usual manner and by it communicated to the spring, the 
centrifugal force of the balls A causes an elongation of the dia- 
meter of the spring B in the plane of its rotation, raising the 
sleeve C, and thus communicating motion by the inner spindle J 
to any convenient arrangement o! pm for regulating the ad- 
mission of steam to the cylinder. The 

are connected by pins L which pass through « slot in the outer 
— F, preventing the sleeve C from moving too far in either 

rection. (Accepted September 8, 1887). 


14,431. R. Wilby, Mirfield, Yorks. An Improved 
Means and Method of Contro! Steam es 
so as to Insure one Uniform §, {ls. 1d. 6 Figs.) 
November 9, 1886.—A uviform speed of the steam engines con- 
trolled, is effected according to thisinvention through variations 
in the of the governors which are caused to operate pawls or 
catch clicks working in tion wii tchet wheels which 
operate ordinary mechanism for opening and closing the steam 
valves, (Accepted August 81, 1887 


9128. G. E. Dow, San Francisco, Cal, U.S.A. 
Improvements in Engine Governors, (8d. 

6 Figs.) June 28, 1887.—The figures illustrate the improved 
engine governor connected direct to a balanced steam valve R. A 
is a vertical Aa nearly full of oil, and provided with a piston 
B, free to slide up and down and weighted with a weight O. 
Fig. 2 is an enlarged vertical section of the cylinder A. The piston 
B contains two chambers C, C, within which plungers D, D alter- 
nately reciprocate through the medium of links E, double-arm 
crank F, and a vibrating arm G which is connected to some reci- 
procating part of the engine to be governed, so that the connected 
plungers move coincidently with the engine piston. The plungers 
D, D contain valves H, H, 0} =: upward, As man | as the 
weighted piston B is not sustained by the liquid fo by the 
plungers, it will remain seated upon the internal flange or 
shoulder A', and in this position the engine steam valve R is 
opened to its fullest extent. When the speed of the engine has 





reached a point where the resistance of the orifices‘U and bye-pass 
8 is sufficient to overcome the closing power of the governor, the 
piston B will rise, closing the valve and cutting off any further 


Fig.1. 



































pe ad of steam that would tend to run the engine faster than 
desired. (Sealed October 7, 1887). 
STEAM TRAPS. 

6835. C. Edmeston and A. Edmeston, Salford, Lan- 
caster. Improvements in Steam Tra: (8d. 4 Figs,} 
May 10, 1887.—According to this invention a hollow plug cock ¢ is 
opened or closed by the upward or d d movement of a 
buoyant ball J, which floats in the water of condensation contained 
in the trap, and is connected by an arm k with the movable plug. 
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In the position in which the ball 7 is shown in the figure, the cock 
is closed, but it is opened to allow the water to pass out when the 
ball is in its highest tion, as indicated by dotted lines. The 
ball Zis solid to avoid collapsing, and is composed of wood or 
ground cork mixed with india-rubber. A2is a screw plug to draw 
off the water from the vessel when it is to be entirely emptied. 
(Sealed September 20, 1887.) 


MISCELLANEOUS. 


12,418. G. Best, London. Improvements in Appa- 
ratus for Condensing Steam. (8d. 3 figs.) September 
30, 1886.—The improved apparatus for condensing steam consists 
of a wheel or fan of wire gauze or perforated metal which is caused 
to rotate within a drum or casing having openings in its sides and 
furnished with projecting flaps or vanes, so that currents of cold 
air are drawn into the apparatus and sub-divided by the action of 
the fan, and thus cau: to condense the steam which is being 
introduced at the centre of the fan. (Accepted August 13, 1887). 


12,475. J.¥. Johnson, London. (L. Labeyrie, Paris.) 
An Automatic Valve for Steam or other Pipes or 
Conduits Conveying Fluids under Pressure. (8d. 

igs.] ber 1, 1886.—The improved automatic valve con- 
sists of a ball arranged in a pipe so that when everything is in 
proper working order, the ball rests upon its horizontal seat, 
allowing the fluid to freely circulate ; butin case of the pipe 
bursting, the force of the current of the escaping liquid will lift 
the ball and press it against a vertical seat, thereby closing the 
pipe. Inventor virtually claims the well-known ball check valve 
as employed in water gauges for boilers. (Accepted August 31, 


13,949. W. Whittle, Smethwick, Staffs. Improve- 
ments in the Constru of Condensers or Vessels 
for the Condensation of Steam and in the Applica- 
tion of Certain A) Connected there for 
Ob Motive Power. (8d. 4 Figs.) October 30, 1886 

ion pipe within the condenser is a hollow axle adapted 
to revolve in bearings and. provided with a number of radial 
hollow arms curved at their ends to a right angle. The injection 
water issuing with considerable force from the extremity of each 
radial arm condenses the steam. The reaction of the water in the 
radial arms uces a rapid ro motion of the hollow axle, 
which according to inventor may be utilised as motive power. 
(Accepted September 14, 1887). 


13,981. B. deman, Erith, Kent. Improvements 
oe eS eee 





sleeve C and the spindle J | 1887) 





[8d. 8 Figs.) October 30, 1886.— 
Inventor claims: An hydraulic engine with the crank-pin on to 
which the pistons or rams work, capable of being moved towards 
or away fom the centre of the engine shaft by hydraulic or 
other meehanism operated by an attendant or by a speed governor, 
for the rod ey of shortening the stroke according to the work 
required’ to be done. (Accepted September 14, 188' 


A’ PATENTS AND PATENT PRACTICE. 
gare, ares pares te of inventions patented in the 
Ami 1847 to the present time, and 

the United States, bee be 

85 and 36, Bedford- 
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TANK LOCOMOTIVE AT THE NEWCASTLE EXHIBITION. 


CONSTRUCTED BY MESSRS. BLACK, HAWTHORN, AND CO., 
(For Description, see Page 454.) 


CREAM SEPARATING INDUSTRY IN 
SCANDINAVIA. 

THE manufacture of centrifugal cream separators 
has, during the last few years, assumed very im- 
portant dimensions, and seems, so far as one at 
present is able to judge, to possess every chance 
for further development in the future. Even in 
those countries where centrifugal creamers have 
been longest in use, and where they have been sold 
in the largest number—both absolutely and in pro- 
portion to area and population—the demand con- 
tinues unabated, and these countries form but an ex- 
ceedingly small part of the dairy-farming portion of 
the globe. Germany can lay claim to the honour of 
having first applied centrifugal force to cream- 
ing purposes, and the first attempts date as far 
back as 1859. A number of years were, however, 
allowed to pass before the idea assumed a practical 
shape. Leaving several more or less unsuccessful 
attempts in Germany, Denmark, and America out 
of consideration, we shall only note that Herr 
Lefeldt, of Schénningen, Germany, was the first to 
publicly exhibit a real working centrifugal creamer 
at the Bremen Show in the year 1874. His 
separator was a bucket or pail separator, a type 
which was, however, soon abandoned by him, and 
consisted of a number of milk pails, suspended from 
a revolving board. When the board was rotated 
= pails stood out horizontally, the milk accumu- 
we at the bottom, and the cream at the mouth. 

hen the separation was effected, the pails were 
brought to a standstill and the cream removed. 
However interesting Herr Lefeldt’s tirst separator 
bees it was not considered satisfactory, and both at 

us works and elsewhere experiments went on to 
Three years 
‘ drum sepa- 
a great Improvement upon the former ; 
the following year this was put entirely 


produce a more practical machine. 


later he brought out his intermittent 
rator, 


but in 








in the shade, when Nielsen and Petersen, of 
Roskilde, Denmark, put in an appearance with their 
continuous separator, shortly followed by Dr. 
Gustaf de Laval, of Stockholm, with his creamer. 
These two distinct types, which have undergone a 
series of minor improvements since they were first 
brought out, have hitherto been able to keep the 
market pretty much to themselves and are at 
present revolving in all parts of the world in a 
number, we believe, close upon ten thousand. 
Although the superiority of the centrifugal method 
of creaming is by this time pretty generally ac- 
knowledged, a few comparative figures may not 
be out of place. They are taken from a report by 
Professor Fjord, of Copenhagen, who is an eminent 
authority in everything connected with modern 
and scientific dairy farming. The average result 
shows that 1001b. of milk, creamed by a separator, 
yielded 4.13 lb. of butter, while the same quantity 
of milk, when treated in the ordinary manner with 
ice-cooling, only gave 3.57 lb. of butter ; in another 
instance, for cows of different breed, and probably 
with different feeding, the figures are respectively 
4,24 lb. and 3.761b. Other trials, which, like the 
above, were carried on through the greater part of a 
year, and as to the accuracy of which there can be 
no doubt, bring, in one case, 13 per cent. and in 
another 20 per cent. more butter to the credit of 
the separator system, than to the ice - cooling 
method. The variations are due to local causes, such 
as adifference in breed, age, feeding, &c., of the 
cows. These figures have necessarily been chosen 
at random, and are perhaps a little above the gene- 
rally accepted average, which has by others been 
put at 10 per cent., which is no doubt on the safe 
side, and is probably nearer 15 per cent. In the 
same way 0.20 per cent. may probably be looked 
upon as the ordinary working average of fat left in 
the skim milk, with the ordinary number of revo- 
lutions and the usual supply and temperature of milk. 
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The lowest limit of fat reached is, if we are not mis- 
taken, somewhere about 0.10 per cent., but in order 
to obtain this minimum several of the above condi- 
tions must be very materially altered, and these alte- 
rations are not of a practical or desirable nature. 
According to Professor Fleischmann, of Raden, Ger- 
many, and supposing the percentage of fat left in 
the skim milk with average temperature (say 30 
deg. Celsius), average speed, and average supply 
—the two latter conditions of course depending 
upon the kind of separator used—to be 0.35 per 
cent. (in Germany they leave more fat in than in 
Denmark), it will, with 90 per cent. of the average 
speed, be 0.43 per cent., with 80 per cent. 0.55 per 
cent., with 70 per cent. 0.71 per cent., and with 65 
per cent. of the average speed as much as 0.83 per 
cent, fat. A decrease in the supply of milk and an 
increase of its temperature will both tend to reduce 
the percentage of fat left, and vice versd. 

The above, in addition to other advantages pos- 
sessed by the centrifugal creaming method, will be 
sufficient to prove the supremacy of this system and 
to explain the rapidity with which it has been so 
widely adopted. Although the different separators, 
or at least the two already mentioned, have been 
fairly introduced into England for several years 
and are frequent recipients of exhibition honours 
at English shows, yet British dairy farmers do not 
by any means take so kindly to them as might be 
expected. No doubt the different requirements of 
the English market to that of Scandinavia, as to 
butter and cheese, partly account for this, but Eng- 
lish dairy farmers did for a long time fight very 
shy of these ‘‘ modern appliances.” We are, how- 
ever, glad to notice that this prejudice is giving 
way, and the United Kingdom, particularly in Ire- 
land, has of late been a pretty good customer of 
the Scandinavian centrifugal manufacturers. 

The problem of establishing continuous inflow 
and outlet of the milk and cream having been suc- 
cessfully solved, the most serious stumbling-block 
for manufacturers has generally been the obtaining 
of a happy medium of lightness and strength, as far 
as the rotating vessel is concerned. Several makers 
have not, at least to begin with, paid sufficient 
attention to the strength of the material used for 
this most vital part of a separator. No cast vessel 
can be recommended or ought to be used, not even 
if the material be cast steel, for there may be in- 
visible defects in the metal which cannot be de- 
tected at the final turning, and which may after- 
wards prove the cause of serious catastrophes. 
Those makers who have used cast steel vessels, 
have also experienced considerable difficulty in 
obtaining satisfactory castings, even very large cast 
steel manufacturers having failed in producing good 





and reliable rotators. Very recently a small maker, 
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new to the business, went in for cast vessels of 
phosphor-bronze, and too weak into the bargain, 
with the sad result of several burstings, whereby 
two or three persons received fatal injuries. 
Another unsatisfactory system is making the vessel 
of two different substances, as their different ex- 
pansions also may bring about the bursting of a 
vessel. Most makers have now adopted vessels 
of pressed steel, which seem to answer their pur- 
pose very well. Another mode of manufacture is 
to turn the vessels out of one piece of hammered 
steel, in which possible blows in the metal have 
been pressed together by the steam hammer prior 
to the boring. We heard the other day of an 
uncommonly accommodating maker, who gave his 
buyers the option of pressed and bored vessels, 
at a considerable difference in price in favour of 
the former. As we know the strength of the 
different metals, and as the stress to which a square 
inch of the vessel is exposed can be easily ascer- 
tained, every maker ought to have a careful and 
exact calculation as to the requisite dimensions of 
the vessel, or rather the sides of the vessel, vary- 
ing of course according to construction, size, and 
intended speed. As already mentioned, there 
are makers who have been a little remiss in 
this respect with the inevitable result of serious 
accidents, and the not unlikely consequence of 
putting more conscientious firms to trouble and ex- 
pense through legislative restrictions. Both com- 
pulsory official testing and specially constructed 
- screens have been spoken of, 

As at present offered by respectable makers the 
cream separator is, however, a most useful and 
efficient appliance. Itis for the users to decide 
which of the different constructions is to be pre- 
ferred ; local and other special circumstances must 
be considered, and besides, theoretically speaking, 
one kind of centrifugal creamer may be just as good 
as another as regards the eflicacy in effecting the 
separation of milk serum and cream. But, of course, 
the different makes vary considerably with regard to 
requisite power, capacity, &c. This latter is an im- 


portant point, and depends mostly upon the three 


factors, speed, radius, and height of vessel. The 
Americans, with their usual smartness, depend 
greatly upon increased speed as the means of larger 
capacity ; Burmeister and Wain have obtained the 
great capacity of their ‘‘ A” separator by an enlarged 
radius, and in Sweden, finally, the Separator Com- 
pany have simply increased the height of their 
rotator in order to produce a machine with a greater 
capacity. On this company’s hand separators the 
radius has been reduced to a hitherto unknown 
minimum, but this is counterbalanced by a very 
considerable increase in the height of the vessel, the 
result being hand separators with a very fair capacity 
indeed. 

Burmeister and Wain’s Separator.—As already 
mentioned, the question of centrifugal creaming had 
began to attract considerable attention shortly after 
the year of 1870, and this was nowhere the case to 
a greater extent than in Denmark, which country 
has always been to the fore in everything connected 
with dairy farming. As early as 1872 it was pointed 
out in a leading Danish agricultural journal, that 
this new method was probably destined to revolu- 
tionise all previous dairy systems, and it was at the 
same time hinted that the cylindric shape of sepa- 
rator was the one most likely to answer. Experi- 
ments were during the following years continued in 
various localities; Mr. Winstrup had a cylindric 
creamer ready in 1876, which he two years later 
succeeded in making partly continuous, but he was 
passed by Mr. L. C. Neilsen, of Roskilde, Denmark, 
who in 1878 had completed an entirely continuous 
separator, which could be seen at full work. It 
was, however, not till the fo'!lowing year that he 
adopted the type, which soon became well known 
as the Nielsen and Petersen, or Reskilde separator. 
In the year 1881 the patent rights were bought 
by the large firm of Burmeister and Wain’s Ship- 
building and Engineering Company, Limited, Copen- 
hagen. They haveduringthe years which have passed 
since then, succeeded in further improving their 
famous creamer, both as regards the construction 
itself and the mode of manufacture, although the 
type is in the main the same as Mr. Neilsen’s of 1879. 
They have built a large workshop exclusively for 
this branch of their business and have had it fitted 
with a number of special and expensive machines, 
such as various sized lathes, special boring machines, 
&e., great accuracy naturally being essential in the 
making of an appliance intended to go at such great 
speed. Asa proof of their efficiency in this manu- 





facture, we may mention that although an American 
firm is making the Burmeister and Wain separator 
under royalty, yet they furnish the Americans with 
the pressed steel vessels for the separators. Bur- 
meister and Wain have also erected an experimental 
dairy at the works, where all new improvements 
and suggestions are thoroughly tried, and where 
every machine is severely tested at an extra high 
speed before leaving the works. 

The Danish farmers took very kindly to the cen- 
trifugal system of creaming, which in comparatively 
few years has been very generally adopted. At 
the beginning of the year 1881 there were ninety 
separators going in Denmark, and at the close of 
last year the number had risen ‘to more than 1700. 
In order to fully understand the significance of 
these figures, and what promise they contain for the 
creamer industry of the future, it must be borne in 
mind that Denmark is only a very small country, 
with about 2,000,000 of inhabitants. During the six 
years alluded to the net export of butter had risen 
from 19,000,000 lb. to more than 32,000,000 Ib. 
Of the 1700 separators just alluded to, more than 
1400 were of the Burmeister and Wain make, and 
this number has been considerably increased during 
the present year, when orders have been excep- 
tionally plentiful. 

(To be continued.) 





MISCELLANEOUS EXHIBITS AT THE 
MANCHESTER EXHIBITION. 


INJECTORS. 


Tue Patent Exhaust Injector Company, of 4, St. 
Ann’s-square, Manchester, exhibit a large assort- 
ment of their automatic exhaust injectors at the 
Manchester Exhibition. Besides showing all the 
ordinary sizes of new injectors, they also exhibit 
what is of far more value to a practical man, 
the internal cones and flaps of instruments which 
have been constantly at work for over five years 
without receiving any attention whatever; they 
appear to be in as good working order now as they 
were when they were new. The general arrange- 
ment of these injectors is familiar to our readers. 
We illustrated them in our columns when they had 
only been a short time before the public, and we are 
now enabled to give a most satisfactory account of 
them after seven years’ practical work. When 
Giffard first introduced his most ingenious piece of 
apparatus, which he termed an ‘‘ injector,” for 
feeding boilers without the use of a force pump, the 
idea was ridiculed by many as being an attempt to 
violate the laws of nature. However, after a few 
experiments had been made with the instrument, 
there was no longer room for doubt, so engineers 
set to work to fathom the theory of the instrument, 
but the correct theory remained a secret for some 
considerable time. The same principles which 
underlie the action of the live steam injector have 
been applied by Messrs. Davies, Medcalf, and 
Hamer to the construction of an exhaust steam 
injector. Even in this enlightened age of engineers, 
there are still some who are inclined to doubt that 
exhaust steam at atmospheric pressure can force 
water into a boiler against a pressure ,of over 60 Ib. 
per square inch, and that without increasing the 
back pressure. But here again an experiment with 
an exhaust injector cannot fail to prove to the most 
incrudulous that such is the case. 

The ‘‘ Exhaust” injector, like the ‘‘ Giffard,” has 
three cones—the combining, condensing, and de- 
livery cones—but as the pressure of the exhaust 
steam is so far inferior to that generally made use 
of in a live steam injector, the steam nozzle assumes 
rather larger proportions. The delivery and com- 
bining nozzles are connected together and can 
easily withdrawn or advanced to suit the tempera- 
ture of the feed water and for occasional cleaning 
when very dirty water is used. The combining 
cone is split and is fitted with a hinged flap for 
rendering the injector automatic or’ self-starting ; 
the flap remains open when the injector is not at 
work. Thesupply of feed water is arranged with a 
few inches of head above the instrument to allow the 
water to flow through the combining cone, and in 
so doing to produce a partial vacuum in the branch 
exhaust steam pipe and also to expel all air. The 
exhaust steam on coming in contact with the cold 
water in the combining cone is condensed and forms 
a partial vacuum, which causes more steam and 
water to rush in and so improve the vacuum, 
until they rush into the combining cone with 
such velocity and force that the back pressure is 





overcome, and the heated water enters the boiler. 
Immediately the vacuum is formed in the com- 
bining cone the flap closes and makes it equivalent 
toa solid cone. If this flap were not provided the 
combining cone would be too small at first to allow 
sufficient water to flow through to condense the 
steam and form a vacuum, and would thus prevent 
the injector from starting automatically. The 
great advantages arising from this self-acting ar- 
rangement are at once obvious, for it can be 
used on winding and other engines, which are fre- 
quently stopping and starting, without requiring 
any attention whatever. A valve is frequently 
fitted to the water supply pipe, and is opened and 
closed by a rod attached to the engine regulator, 
so that no water is wasted when the engine is not 
running. The injectors are attached to the engine 
exhaust pipe by a small branch leading from the 
top of a horizontal length, or anywhere on a 
vertical part of the exhaust pipe ; this precaution is 
necessary in order to get steam dry and free from 
oil. Instead of the injector increasing the back pres- 
sure it diminishes it, as it acts as a small condenser 
to the engine ; in many instances the back pressure 
has been reduced 2 lb. persquare inch by adopting 
these instruments. The economy of fuel and water 
resulting from their use is very marked indeed, 
for a great deal of the heat in the exhaust steam 
which would otherwise be lost is returned to the 
boiler; in some cases the saving amounts to 15 
per cent. And besides this the efficiency of the 
engine is increased by rejecting the force pump. 
When the engine is not running, and it is required 
to feed the boiler, a small supply of live steam is 
turned on ; this jet is also used when it is required 
to feed boilers against very high pressures. These 
injectors are made to supply any quantity of water 
from 60 up to 3820 gallons of water per hour, and 
they will work perfectly on engines subjected to 
severe shocks and jar, where an ordinary ‘‘ Giffard” 
apparatus would at once be thrown out of action. 


PULLEYS. 


The slipping of belts is an annoyance which is 
frequently experienced by users of leather and 
other belting employed for the transmission of 
power. Various methods are adopted in order to 
remedy this evil, such as increasing the tension and 
friction by tightening up the belts and by making 
them adhere to the pulleys by means of sticky 
compounds. Both of these remedies are in many 
instances fairly effective, but, on the other hand, 
they are open to somewhat serious objection. The 
former method very materially increases the pres- 
sure, and consequently the friction on the shaft 
journals, while the latter absorbs a great deal of 
power in overcoming the adhesion of the belt as it 
leaves the pulley in a tangential direction. Thus 
it is clear that neither of the above methods is 
satisfactory, but in order to obviate these difficulties 
Messrs. Wilkinson and Co., of 1, Hopwood-avenue, 
Manchester, apply a perforated covering to the 
face of the pulley. This covering consists of 
perforated sheet iron about gin. thick, which is 
secured to the pulley by rivets. The tension on 
the belt causes it to slightly sink into the holes, and 
thus gives the belt a better bite on the pulley with 
considerably less tension than is required for an 
ordinary smooth-faced pulley. Again, it is very 
probable that a fast-running belt carries in a film of 
air between it and the surface of the pulley, so that 
the belt partially floats on a cushion of air, and 
hence has a great tendency to slip. By adopting a 
perforated covering the air manages to escape 
through the holes and prevents this action taking 
place. The covering also serves the useful pur- 
pose of strengthening the rims—in fact, it 1s 


be| frequently used for repairing cracked and broken 


pulleys. 

An ingenious device is shown at the Manchester 
Exhibition for illustrating the superiority of the 
grip when this covering is used. Two pulleys of the 
same size are keyed to a shaft, one being plain and 
the other covered with patent covering ; each one 
is provided with an ordinary leather belt which is 
fastened to the floor at one end and weighted 
with equal weights at the other, to give the same 
tension in each. The twisting moment required to 
produce slipping in each case is measured by a hori- 
zontal arm attached to the shaft on which a sliding 
weight is moved along until slipping begins. We 
tried this experiment for ourselves and found in 
every case that the covered pulley would stand 
nearly twice the twisting moment that the un- 
covered pulley would. These coverings can be 
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applied to existing pulleys without removal from 
the shaft ; the cost is, also, very trifling. 


Fuet EconomisErs. 


Messrs. Edward Green and Son, of 14, St. Ann’s- 
square, Manchester, exhibit some of their well- 
known fuel economisers, showing all their latest 
improvements. Most of our readers are perfectly 
familiar with these economisers, hence we simply 
state that they consist of a large number of vertical 
tubes connected at the top and bottom by cross- 
tubes or boxes ; they are placed in the flues of boilers 
either behind or alongside. The cold feed water 
passes through the tubes on its way to the boiler, 
and is heated considerably above the boiling point 
by the hot gases, which would otherwise be wasted. 
In order to keep the apparatus free from soot each 
tube is provided with small scrapers which are 
constantly passing up anddown. One of the econo- 
misers exhibited has 192 tubes, 10 ft. long and 
44 in. in external diameter ; this would be suitable 
for three boilers 30 ft. long and 7 ft. 6 in. in dia- 
meter. The economiser is fitted with a new den- 
tated scraper with overlapping joints. This device 
very effectually removes all soot from the tubes 
with a minimum amount of friction ; for example, 
the scrapers are driven by a cotton rope 4 in. in 
diameter from a small engine of about half horse- 
power. This is an exceedingly small amount of 
power when we consider that they scrape about 
2200 square feet of surface once in three minutes. 
In the old form of economiser the reversal of 
the scraper gear was accomplished by the well- 
known arrangement of three bevel wheels and a 
clutch. The reversing clutch was thrown in and 
out of gear by a tappet knocking over a heavily 
weighted lever. This has been improved in a very 
simple and effective manner, by providing a mov- 
able weight to roll along a long slot in the top of a 
T-shaped lever. A much smaller weight can now 
be used on account of the greater leverage at which 
it acts, while the gear is more positive in its action. 
The ends of the vertical pipes in these economisers 
are turned and fitted into cast-iron boxes formed 
of socket pipes 63in. in diameter. They are pro- 
vided with access branch pipes at top and bottom 
for flushing and cleaning out each row separately. 
All the pipes are cast vertically in dry sand moulds, 
and are exhibited just as they come from the sand 
without any paint or other composition, and are 
remarkably smooth. Special arrangements are 
made when they are required for very high pres- 
sures, 

Another 96 tube economiser is shown with a 
swan-neck bottom box specially designed for exces- 
sively muddy water. The new lids of the top boxes 
are made slightly taper, with the largest diameter 
inside, so that the internal pressure keeps them in 
place without any joint bolts. All blow-off pipes 
and joints are conveniently arranged outside the 
brickwork, which makes them easy of access, a 
very important consideration. The great saving of 
fuel that is effected by these economisers is too well 
known to require pointing out, but an average 
example of their efficiency may be taken from those 
in use on Messrs. Galloway’s boilers, which supply 
all the steam for the Exhibition. The temperature 
of the feed water is raised through about 180 deg. 
Fahr., and the temperature of the issuing gases 
from the furnace is reduced about 300 deg. Fahr. 
This represents in this instance a saving of about 
15 per cent. in fuel. The durability of the boilers 
is also greatly increased on account of the feed 
water entering them at a temperature almost as 
high as that of the steam itself. This firm has now 
made the manufacture of economisers their sole 
business for upwards of forty years, during which 
time they have supplied this apparatus to about 
150,000 boilers. 

The fuel economisers exhibited by Messrs. Arthur 
Lowcock, Limited, of Shrewsbury, embody some 
improvements well worthy of notice. We find 
the usual arrangement of upright pipes connected 
top and bottom by branch pipes. or boxes. The 
upright cast-iron pipes are arranged with a turned 
taper joint in the bottom box and a parallel joint 
in the top box ; this arrangement allows of any in- 
dividual pipe being removed, and a new one put in 
its place in case of an accident or of a pipe failing 
under the steam pressure. The bottom boxes 
are inclined downwards towards the blow - off 
pipe to allow all mud and sediment to collect at 
the bottom ; this arrangement insures a thorough 


cleansing of the box every time it is blown off. 
In the older forms the whole of the bottom 








branch pipe had to be removed in order to 
clean out the tubes and boxes. The soot scrapers 
are made in a spiral form with hardened cutting 
edges, and are so suspended that they always 
bear hard on opposite sides of the pipes, and will 
not tilt away from their work when they encounter 
deposits of soot. 

Another improvement is shown in a small single 
boiler economiser, where the upright tubes are of 
brass, arranged in groups of three each. The tem- 
perature of the water is raised more rapidly with 
these tubes on account of brass being a better con- 
ductor of heat than iron, and also on account of 
their baing very much thinner, as they are of drawn 
brass. The soot in that case is removed by a jet of 
steam being allowed to play on the tubes, two or 
three times daily. This has not only proved very 
effectual, but costs less than keeping the scrapers 
continually at work. 


Pumps. 


The Worthington Pumping Engine Company, of 
114, Queen Victoria-street, London, and Byron 
Chambers, 8, Exchange-street, Manchester, show a 
number of steam pumps of the well-known ‘‘ Worth- 
ington” type. 
pump with two high-pressure steam cylinders 12 in. 
in diameter, and two low-pressure cylinders 18} in. 
in diameter, with pumps 10} in. in diameter, with a 
stroke of 10in. This engine, which isin action in the 
Exhibition, is designed to work against a severe 
head, and can also be used as a powerful fire pump ; 
it will throw 40,000 gallons of water per hour. The 
features of the ‘‘ Worthington” engine are too well 
known to need explanation, but we might say that 
it can be summarised as follows: It has no dead 
centres, delivers a continuous stream of water 
owing to the peculiar action of the double-acting 
plungers, one being at rest while the other is in 
motion, and works with little or no fluctuation of 
the gauge against heavy pressures, the general 
result being a perfectly quiet machine. We had 
the opportunity of seeing the above-mentioned 
engine working against a pressure of from 70 lb. to 
80 1b. per square inch, and the fluctuation of the 
gauge was very slight; it would be even less against 
a head of water, instead of the pipe being throttled 
to obtain the pressure on the gauge in this case. The 
company also show under steam one of their small 
boiler feed pumps which delivers a large quantity 
of water for such a small machine. 

We also noticed a small tank or ballast pump for 
working under low pressures ; it is exceedingly com- 
pact, occupying only a floor space of 4 ft. 6 in. by 
1 ft. 9in., and about 2 ft. high ; it has two double- 
acting water plungers, each 7} in. in diameter, and 
will throw over 20,000 gallons or nearly 100 tons of 
water per hour when running with a piston speed 
of 100 ft. per minute. The steam pistons are 6 in. 
in diameter. 

The Worthington fire pumps exhibited are of 
particular interest to millowners and spinners ; they 
are fitted with an automatic starting valve and 
safety drainage attachment as used in connection 
with sprinkler service; this, however, has been 
fully described in our columns, and it will be re- 
membered that the principle is such that the 
throttle valve is opened or shut automatically by 
the lowering or raising of the water pressure in the 
delivery main. The pressure acts upon a water 
piston adjusted by a spring situated directly above 
the throttle valve ; these pumps will start at any part 
of the stroke, as they have no dead centres, so are 
specially adapted for this kind of work. The 
Worthington Company have recently opened a 
branch office in Manchester, and are represented 
there by Mr. R. H. Thorpe. 

Mr. Joseph Armytage Wade, of Hornsea, near 
Hull, exhibits a decided novelty in centrifugal 
pumps at the Manchester Exhibition in the shape 
of his helical pump. This pump, which we 
have already illustrated, consists of two coarse 
pitched worms or screws, one of which is right- 
handed and the other left-handed ; they are inclosed 
in a closely-fitting cylinder open at both ends to 
the suction pipes. These worms are attached toa 
central driving spindle, and when rapidly revolved 
they suck up the water from each end and deliver 
it to a central centrifugal disc, from whence it is 
discharged to the delivery pipe. This device of 
adapting a helix or worm to a centrifugal pump 
makes it much more efficient, as it reduces the slip 
and consequently enables it to lift from a much 
greater depth than an ordinary centrifugal pump, 
and with a smaller expenditure of power. Nume- 


Among these is a compound steam | 





rous experiments have been carried out on these 
pumps to ascertain their efficiency as compared 
with ordinary centrifugals of the same size. We 
give below some tabulated results of these experi- 
ments, which are both interesting and instructive, 
and show the superiority of the helical system. The 
tests were made on an ordinary 6-in. centrifugal 
and on a Wade’s patent helical pump of the same 
size and under similar conditions with both de- 
livering 5320 lb. of water per minute. 
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; When delivering 5550 lb. of water per minute. 


Hypro- Extractors. 

Messrs. Thos. Broadbent and Sons, of Hudders- 
field, show some of their direct-driven hydro- 
extractors at the Manchester Exhibition. ‘These 
machines are driven direct by a small steam engine 
fixed immediately below the revolving basket ; 
the crank of the engine is forged solid with the 
steel spindle of the machine, and is very carefully 
balanced to prevent vibration. The spindle is pro- 
vided with two long conical bearings by which 
all wear is readily taken up; the bearings are 
firmly attached to the central casting of the ma- 
chine in order that all vibration may be prevented. 
The engine necessarily runs at a very high speed, 
viz., at 1000 revolutions per minute ; it is almost 
entirely cased in to prevent dirt and grit getting 
into it. The lubricating arrangements are very 
complete ; the oil is applied through tubes to 
the various parts of the machine, while the 
lubrication of the crank-pin and eccentric is effected 
by a very simple contrivance, whereby a few drops 
of oil are applied every time the machine is started. 
The machine being suspended and perfectly 
balanced, it requires no holding-down bolts, and 
can be placed on any ordinary floor without special 
foundations. The extractors at the Exhibition are 
running smoothly and quietly at full speed without 
causing any appreciable vibration. This method 
of driving hydro-extractors by a direct-acting steam 
engine has several advantages over the ordinary 
methods of driving. All slip is avoided in start- 
ing, which is a most important matter, as the 
machine has to be stopped and started very fre- 
quently—every time the basket is charged with wet 
materials. When slipping occurs much time is lost 
before the basket is brought up to its full speed. 
These machines are frequently placed in damp 
positions exposed to steam and moisture, which 
causes excessive slipping of the belts, and has a 
most injurious effect upon them. The workman- 
ship and finish of these machines is of a high class, 
and reflects much credit upon the makers. 





THE YELLOWSTONE PARK. 
(From our New York CorRESPONDENT.) 
(Continued from page 416.) 

We reached our camp well tired out, and 
slept soundly in Uncle John’s buffalo robes. 
This was on the night of July 4, and so great 
was the elevation that the culd was sufficient to 
freeze stiff the lariat ropes which held our horses. 
The next morning I had a realising sense of the 
rarity of the atmosphere, for after climbing down 
the bank by the camp and taking a morning plunge, 
I essayed to climb up, feeling very much refreshed 
by the cold water. On scrambling to the top of these 
rocks I was so exhausted that I threw myself 
on the ground almost fainting, and was restored by 
the guide, who came quickly with the ‘‘ invigorator,’ 
and said one must remember that at such an eleva 
tion climbing must be more gradually undertaken. 
After a delightful breakfast on elk, we proceeded to 
climb down to the brink of the falls, where we sat 
for hours ; but here we had to part with Uncle 
John, who had proved a good friend to us, and we 
really felt sad to see the kind-hearted old man go 
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slowly over the hill, leading behind him the horse mountain rapidly, and shortly after starting came | n 
We did the | into a violent snowstorm, albeit it was July 5. As | what, when we saw below us Sulphur Mountain. 


which had brought our camp utensils. 


AT THE YELLOWSTONE NATIONAL PARK, U.S.A. 





to a drizzling rain, which eventually cleared some- 


right thing by him, however, dividing carefully our | we further descended the snow changed to hail, |Our guide promptly declared that the specks we 


last ration of ‘‘ invigorator” with him, as we assured | which pelted us furiously, and even the ordinarily 
him we should meet our party somewhere that day immovable Old Crow commenced to show signs 
en route for the falls, and as we had left them with | of weariness. Our guide finally decided to halt for 
five gallons we had no doubt of an abundantsupply. a few moments, as it was highly important we should 
With this explanation and assurance on our part, he | save our horses, for we had quite a long journey 
consented to a stirrup cup, and so we parted, wish- | before us, and having no camp equipage, or even 
ing him au speed and no end of good luck. About| blankets, must reach the lower geysers by night. 
three-fourths of a mile distant we came upon the! While resting we ate what is known as jerked elk 
Upper Falls, some 260 ft. high, but much wider and | meat. This is apparently dry, and looks unpalat- 
far more furious than the Lower Falls. There is a/ able, but after a little chewing it seems to acquire 
majesty about the Lower Falls the Upper Falls do, moisture, and really is quite enjoyable if one is 
not possess, although they are very beautiful. | hungry enough. Even had it not been so, we had 
Here, too, it is possible to climb to the very no other choice, although we had some elk meat 


edge of the rock and look down on the sheet | with us, for there was no shelter, and it would have | 





saw moving along its base were our “ outfit,” or, in 
other words, the companions we had left at _Mam- 
moth Springs several days previously. He even 
pronounced that one man was riding a white 
horse, and the sequel proved he was quite correct, 
although only a good glass revealed to our shorter 
vision all he could see without any artificial 
aid. On meeting our friends a halt was made, 
and the experiences of each party exchanged. 
Theirs was peculiar, novel, and interesting, and 
merits a description at some length. After we (my 
companion and myself) had left them at Mammoth 
Springs, they had endeavoured to obtain a guide, 
and had experienced some trouble, as a party of 


of water. On leaving these falls, which we did| been impossible to have cooked anything in the | ‘‘tender-feet” had been around abusing the country, 


after a few hours, we commenced to descend the |storm. Fortunately the hail ceased, giving place 


‘wearing two abominations, a plug hat and a boiled 
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HORIZONTAL STEAM PUMPING ENGINE AT THE MANCHESTER EXHIBITION. 


CONSTRUCTED BY MESSRS, THOMAS GRENDON AND CO., ENGINEERS, DROGHEDA, 


(For Description, see Page 454.) 
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shirt, and demanding all sorts of things of the na- 
tives. They had been quieted, however, by a threat 
from some guide that he would bore them full of 
holes if they did not ‘‘light out,” so they “lit.” 
This episode had created a little prejudice against 
“‘tender-feet,” and our friends were only able to 
obtain the services of a young fellow, who was no 
earthly good to them, and who promptly demanded 
the employment of a night herder, whose duties 
were to see the horses did not stray away, but who 
used to sleep soundly in his tent and let the cattle 
take their chances. In every party each man 
who is not useful is a terrible nuisance, and 
the guide and the night herder were no excep- 
tion. They were always going to show the party 
bears, elk, &c. In one instance they were successful, 
they did show them a bear. The guide ran across 
him by accident, and he being one of the curious 
sort of bears, and of an inquiring disposition, 
ran after the guide, and followed him up to the 
camp, and then seeing the party, fled without 
giving them a shot. The guide was an ingenious 
sort of a chap, and being rather mortified at his 
fright, undertook to explain it by saying it was 
simply a part of his plan to lure the bear to the 
camp, so that the hunters could get a shot at him. 
This did not increase the respect of the party or their 
teamsters for the courage of the guide, and the next 
day they had a further chance to lament his want 
of pluck. When the party left St. Paul, six small 
kegs each containing a gallon of Old Crow (not horse- 
flesh, but rye whisky) had been procured as a pre- 
caution against snake bites, not that we had seen 
any snakes, but ‘‘an ounce of precaution is worth 
a pound of cure,” and so by analogy a gallon of 
Old Crow is worth, well, almost anything poisonous 
in the Yellowstone. When we left our friends 
at the Mammoth Springs, I had suggested we should 
take a keg on our saddle, but was overruled, and 
we only filled our flasks. When our friends reached 
the geysers, they went out to view these great 
wonders, and left the camp in charge of the 
teamsters. It was the fourth day of July, and 
that in America is ** the day we celebrate,” so the 
whole party, guide, teamsters, cook, night herder 
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and all, proceeded to fill up. Finally, some old 
matter was recalled, which had occurred years before 
in some past time, between the ancestors of the 
cook and those of one of the teamsters, at least our 
friends believed it was some ancestral feud, because 
each one reviled the other’s progenitors. At last 
the cook naturally flew to a knife and the teamster 
toa hatchet. Fortunately, each man was so drunk 
he could not hurt the other, and the fight degenerated 
into tearing each other’s clothes ; the cook seemed to 
be the most expert, for he stripped the teamster to 
one garment. The party of tourists were well armed, 
but seemed to forget this fact, and stood by in 
great.anxiety. On hearing this story, your corre- 
spondent naturally thought their anxiety arose 
from the danger each contestant stood in from his 
antagonist, but my informant told me he did not 
care much for that, as the death of either in itself 
would have been a small loss. ‘* But,” said he, 
‘‘there was our cook, the man we depended on to 
feed us, in bodily peril. If he had been killed or 
disabled what would we have done for our living ?” 
So human nature is selfish and always brings every- 
thing to a personal issue. The men were, how- 
ever, readily separated, and when so parted 
showed at once their appreciation of the national 
motto, ‘‘ Divided we fall,” for they fell down 
and were ignominiously bundled into their tents, 
where they slept off their drunken fever, and were 
afterwards good friends all the rest of the trip. How- 
ever, our friends decided not to put themselves in 
any further peril of this kind, and so instead of 
guarding against the evil by guarding the source 
of it, they took axes and smashed in the heads of 
the kegs, baptizing the sand in the geyser region 
with the spiritual comfort provided for man. 

This tale was related to us at Sulphur Mountain 
and affected us as a new saddle does a sore-backed 
steed, for when we saw our friends we had fondly 
anticipated the warmthof Old Crow, afterour chilling 
ride of fifteen miles that morning. All was in vain ; 
so we sadly went on our way and as Bunyan says, 
‘*We saw them no more.” For we were to go 
on to the geysers and they to the Great Falls, and 


as we continued our trip back to the Mammoth | 








Springs while they had to double back from the 
falls, we should be several days ahead of them. 
(To be continued.) 





SUBMARINE MINING. 


By Lieut.-Colonel Buckniz, R.E. (Ret.) 
(Continued from page 427.) 
Considerations Guiding the Size and Nature of Mine 

Cases, dc. 

Spacing of Llectro-Contact Mines.—The next 
question to which an answer is required, refers to 
the distance that should separate electro-contact 
mines, and the following considerations should be 
borne in mind before a reply is given. 

1. The mines should be spaced at such intervals 
that there is no danger of their fouling one another 
when eddies set them in opposite directions. 

It is highly improbable that these eddies will 
ever simultaneously act in such a manner as to tilt 
mines on single moorings su that the angle a with 
the vertical (see Fig. 26) will attain 18 deg., 
the mines being tilted in opposite directions. 
But, assuming that this extreme case is possible 
and that the length of the mooring line is also ex- 
treme, say, 20 fathoms; then the mines cannot 
foul each other if separated by-a distance of 
12} fathoms, or 75 ft. Other considerations to 
follow will show that electro-contact mines must be 
spaced at greater intervals that 75 ft. ; but the above 
is important, because ,the mine intervals, whatever 
they they may be fixed at, for other considerations 
should be increased by an amount not exceeding 


— =0,625 of the vertical length of the mooring 


line, if the site be one in which strong sworls or 
eddies of water occur at any time of tide. 

2. The mines should be spaced at such intervals 
that the explosion of one mine shall not damage 
any of the neighbouring mines. This consideration 
shows the advantage of employing the smallest 
effective charges in electro-contact mines. 

If a charge of 36 lb. of blasting gelatine be em- 
ployed, as before suggested, at what distance will 
the spherical circuit-closer jacket be safe from 
damage ? 

As already shown, a 3ft. sphere, made of } in. 
steel, should withstand a collapsing pressure of 
933 1b. on the square inch ; and it has been pro- 
posed in these papers to make all spherical cases 
for buoyant mines, circuit-closers, &c., of the same 
strength to withstand such pressures. 

This value for P is obtained by the subaqueous ex- 
plosion of 36 lb. of blasting gelatine at a distance 
of about 50 ft. horizontally from the charge, as cal- 
culated by the author’s formula already given. 

Hence to meet consideration (2) the electro-con- 
tact mines under discussion must be spaced apart at 
50 ft. And if the depth of water be such that 
mooring, lines ten fathoms long are required, 
0.6 ft. x 10 ft. x 6 ft. = 36 ft. must be added 
to meet consideration (1). The total spacing must 
therefore be at least 50 ft. + 36 = 86 ft. for the 
mines under discussion. 

3. The mines must also be so spaced that when 
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one is exploded it shall not cause the neighbouring 
mines to signal as if struck by a vessel, for this 
would cause them to explode also, and thus the 
whole of the electro-contact mines in one group 
might be exploded simultaneously, when only one 
should explode. Electrical arrangements can, how- 
ever, be made on shore at the firing station, which 
will prevent this undesirable result, and the matter 
need not therefore be further discussed, except to 
state that even in the absence of such electrical 
safeguard, there is no practical difficulty in so 
adjusting the circuit-closing arrangements of the 
mine, that no signal of a neighbouring mine shall 
be caused by a mine’s explosion when the mines are 
spaced at intervals of 100 ft., the minimum spacing 
for electro-contact mines, and the charges limited 
to the amount stated. As this distance will also 
meet considerations (1) and (2) in the example 
taken, it may be accepted for depths up to 
10 fathoms. Beyond this depth the spaces between 
the mines should be slightly increased. 

4. There yet remains another matter of some 
practical importance that bears upon this question, 
viz., the length and handiness of the steamer em- 
ployed for laying the mines. When electro-contact 
mines are placed only 100 ft. apart the length of 
the mooring steamer ought not to exceed 70 ft., and 
she should be a very handy craft. If the mooring 
steamer be 90 ft. or 100 ft. long, the mines should 
be spaced at 140 ft. or 150 ft. apart, otherwise the 
steamer is liable to foul and drag the mines already 
laid, when carrying out the mooring operations. 
This difficulty is avoided by what is termed the 
dormant system, which will now be described. 

Dormant Llectro-Contact Mines.—It will fre- 
quently occur that mines must be laid in channels 
which cannot be closed to commerce or to the fre- 
quent passage of friendly war vessels, and yet it 
may be very desirable to employ electro-contact 
mines rather than observation mines for which there 
may be no suitable sites for observing stations in 
the vicinity of the said channels. Under the above 
conditions the ordinary electro-contact mines are 
evidently inapplicable, as they would be cut away 
and destroyed by the screws of passing steamers, 
and might even be accidentally exploded, if the 
detonating fuzes were subjected to severe blows. 
Electro-contact mines can then with advantage be 
moored in such a manner that they are held down 
to the bottom until they are required to rise into the 
positions required to prevent the passage of hostile 
vessels. Theyare then called dormant electro-contact 
mines. The plan can be employed inconnection with 
mines on asingle mooring and sinker, or with mines 
on a double mooring or bridle and two sinkers, or 
with mines arranged on Major Ruck’s system, as 
shown on Figs. 35 and 36, in which L L are ex- 


Fig. 36. 















































plosive links fired by a suitable electric current in 
such a manner that the mines are not exploded 
when the links are exploded. The other letters on 
these figures refer to the articles similarly lettered 
and already described in the rise and fall system of 
electro-contact mines. When but one sinker is 
used, precautions must be taken to prevent the slack 
portion of the mooring line from fouling the rest of 
the gear, or the mine, &c., will not rise into the 
proper place when the explosive link is fired. One 
method that suggests itself is to coil the slack of 
the mooring line on the top of the sinker, or around 
it, and to tie the coil with weak stoppers, which the 
buoyancy of the mine, &c., can break as soon as the 
link is fixed. 

Another plan that suggests itself is to coil the 
slack on a wooden drum, one end of which is secured 
to the sinker by ashort piece of rope, and the other 
by an explosive link. Sn the latter being fired the 
drum would tilt into a vertical position, and the 
mooring line be released. 

When a mine is moored on a bridle between two 





sinkers, an eye can be formed two or three fathoms 
down the wire rope mooring line, and the mine be 
secured to it by an explosive link. This is a simple 
arrangement and the dormant system therefore 
seems to be well adapted for mines moored in this 
manner. 

The explosive link was first suggested by the 
author when carrying out the experiments against 
H.M.S. Oberon, and was afterwards embodied in 
his mechanical system of submarine mines. The 
links consist of short iron or metal tubes contain- 
ing a small bursting charge ard an electric fuze ; 
also suitable water-tight entrances for the electric 
wires, and metal eyes cast in the body of the tube 
to take the necessary shackles or wire lashings. 
The interior should be turned out where the india- 
rubber plug rests, to insure a water-tight joint. A 
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bursting charge of 1 drachm of rifle powder is 
sufficient, the body being } in. thick, if made of 
cast iron, and }in. thick if made of brass. The 
electrical arrangements in the mine and circuit 
closer are such that the explosive link for any par- 
ticular mine can be fired when it is desired to do so 
without firing the mine itself, although a single 
cable is used. The electrical details for electro- 
contact and other mines must be explained here- 
after. 

Manufacture of Cases for Electro-Contact Mines. 
-—The size and thickness and shape of the cases 
having been decided upon, after a decision has been 
arrived at concerning the nature of the explosive to 
be employed, no manufacturing difficulty is likely 
to arise in their manufacture. Siemens’ Landore 
steel is usually employed, the hemispheres being 
pressed into shape when hot by stamps worked by 
hydraulic rams. It is usual tosecure eyes by means 
of palms rivetted to the case afterwards, but these 
palms are a cause of trouble, the cases being apt to 
leak at the palms, after any rough handling to 
which they may be unavoidably subjected. It is 
easy to avoid the use of such eyes, providing instead, 
two wire rope rings in which eyes are made, and 
connecting these rings by wire rope bracing as 
shown on Fig. 38. 


Another point of weakness in buoyant cases for 
submarine mining is the existence of rivetted joints; 
for although it is easy enough to make the joints 
water-tight and so as to withstand ordinary rough 
usage, it must be borne in mind that such cases 
have to remain water-tight after receiving the 
severe blows occasioned by mines exploding in their 
vicinity. Rivetted joints should therefore be 
avoided if possible, because a small leak soon causes 
the mine case to fill and to sink. 

Tinned joints would be absolutely water-tight, 





should be as strong as rivetted joints, and would be 
lighter. Rivetted joints are apt to leak because that 
portion of the case being more rigid than the re- 
mainder, any indentation caused by a neighbouring 
explosion is apt to pull open the joint by bending the 
steel plate inwards away from the joint, and out- 
wards at the joint or caulking, the line of rivets 
being the fulcrum. With a tinned joint, the lips 
would be the strongest portion of the connection. 

As regards the mine cases in Division 2, Class A, 
viz., those not under control and coming under the 
generally accepted name of ‘‘ mechanical mines” 
(although some are electrical, and others chemical) 
the same considerations rule their size and manufac- 
ture when they are employed against large vessels, 
with this exception, that they are generally made as 
cheaply as possible so that their numbers may com- 
pensate for inferior individual efficiency as compared 
with the mines under control. 

As ‘‘ mechanical mines” will be examined in a 
separate paper, no more need be said at present 
about them. 

(To be continued.) 


TANK LOCOMOTIVE. 

WE illustrate on page 449 a small four-wheeled tank 
locomotive designed, constructed, and exhibited by 
Messrs. Black, Hawthorn, and Co., of Gateshead-on- 
Tyne. This firm have made a large number of this 
type of engine for use in steel works, collieries, con- 
tractors’, and light railways. The engine exhibited is 
intended to be used for charging coke ovens, running 
upon an elevated platform above them. The cylinders 
are outside coupled direct to the crank-pins, which are 
coupled together, the valve gearing is between the 
frames. The tank is saddle-shaped, placed above the 
boiler, the fuel boxes at the side. 

The principal dimensions are : 


Diameter of cylinder ... 

Stroke of pisten ... 

Diameter of wheels 

Wheel base 

Grate area Hf oy: 

Total heating surface ... 

Capacity of tank a 

a5 pp AMIEL. DOX .... fs 
The firebox is of copper, the tubes of brass, boiler 

shell, piston-rods, motion bars, crank-pins and tyres, 
steel. All wrought-iron working parts are deeply case- 
hardened. The brake acts upon all the wheels, and is 
actuated by a screw. Two dry sand-boxes and two 
injectors are fitted. The safety valves are of the 
Ramsbottom type, placed on the top of the dome, and 
generally the engine, though so small, is as completely 
equipped as those of normal size. The working pres- 
sure of the boiler is 140 lbs. per square inch, test 
pressure 200lb. Weight of engine in working order 
about 54 tons. 


THE TARANTE BRIDGE. 

WE publish this week a two-page plate showing 
details of the Tarante Bridge, of which we gave a 
general view in a recent issue. We shall defer our 
notice of this work till the publication of the remain- 
ing illustrations. 














GRENDON’S STEAM PUMP. 

WE illustrate on page 453 a direct-acting steam pump, 
which is exhibited in the Irish Section of the Man- 
chester Exhibition by Messrs. Thos. Grendon and Co., 
of Drogheda Iron Works, Drogheda. 

This pump has been specially designed for running 
at high speeds, and for giving a large and steady flow 
of water in the minimum amount of space. The 
principal feature about it is the peculiarity in the 
arrangement of the valve and valve gear on the steam 
cylinder ; in order toreduce the friction asfar as possible 
an improved piston valve has been adopted. 

Both the steam piston and the valve in our illustra- 
tion are shown in a central position. Let the piston be 
brought to either end of its stroke, then the arm @ 
will come in contact with the tappet 6 on the slide 
valve spindle, and move the valve until it admits 
steam to one side of the piston and opens the other to 
the exhaust. This action is repeated at the end of 
every stroke, and gives the valve its required motion. 
The valve consists of four pistons on one spindle ; the 
central space c is for distributing the steam, while the 
end spaces d d are for exhausting. Its action is as 
follows: The arm a having brought the valve to one 
end of its travel, the steam passes from the steam 
chest e through the ports ff (see Fig. 3) into the space 
¢, from whence it proceeds to the cylinder by one of 
the ports gq ; thus steam is admitted to one side of the 
piston, while the other is put in communication with 
the exhaust chambers h h by means of the valve spaces 
dd. When the piston arrives nearly at the end of its 
stroke, the valve is reversed by the arm a striking the 
tappets on the valve spindle. A small holej is drilled 
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through from the steam chest to the cylinder, also 
another hole k from the groove in the valve to the space 
m, these holes allow the steam to leak into the space 
m, and form acushion for the valve at the end of its 
stroke. To prevent it from knocking against the steam- 
chest cover, a very small escape hole 7 is drilled through 
from the steam chest to the exhaust chamber / to allow 
the cushioned steam to gradually escape, otherwise it 
would force the valve back again when the pressure on 
the tappet }b was released. Another small hole o is 
shown in the piston valve, to allow the steam in the 
space d to find its way into a groove turned in the 
valve ; the exact functions of this hole are not altogether 
clear, but it is found by experiment that when this 
exists the valve works much more sweetly than when 
there is no hole provided. The secret of it is, probably, 
that the steam gets in between the sliding surfaces and 
lubricates them, thereby reducing the friction. So 
perfect is the action of this slide valve that the pump 
will work quietly and regularly at any speed between 
40 and 250 strokes per minute. 

If by accident or otherwise the tappets on the valve 
spindle get displaced or loosened and the piston over- 
runs its correct stroke, the hole j will be uncovered by 
the piston, and steam will rush through and cushion 
the piston, thus preventing it from knocking on the 
cylinder cover. The valve sappets are provided with 
india-rubber pads to deaden the blows which they re- 
ceive at high speeds, and also to prevent the noise 
which would otherwise occur. The piston, cylinder, 
valve boxes, and valves on the pump end are all of 
gun-metal; the valve boxes are of the usual type, and 
are fitted with large-sized mushroom valves having a 
small lift; an air chamber is also provided for giving a 
steady flow of water. 

One of these pumps having a 6 in. by 12 in. steam 
cylinder and a &-in. pump barrel, will deliver 65,000 Ib. 
of water per hour when making 140 strokes per minute. 
This pump was designed about seven years ago by Mr. 
Schertiger of Aalborg, Denmark, for Messrs. Grendon 
and Co., large numbers of them having been supplied 
to breweries, distilleries, and other works where they 
have given great satisfaction. 





EXHIBITS AT NEWCASTLE. 

WE illustrate on page 460 a machine exhibited by 
Messrs. Hulse and Co., of Salford, at the Newcastle 
Exhibition. It is intended for grinding to a cutting 
edge the teeth of face or edge milling cutters up to 
Gin. in diameter and Qin. in length. Emery wheels 
are used for grinding the cutters, the face and not the 
edge being employed, so that wheels of a compara- 
tively large diameter may be employed. Besides ordi- 
nary milling cutters, parallel or tapered reamers can 
be finished at this machine, which will also cut straight 
or rt grooves. As will be seen on the engraving, 
besides the emery wheel for the special work, another 
for ordinary grinding purposes is attached to the ma- 
chine, with an adjustable rest for carrying the work. 

Messrs. Richard Garrett and Sons, of Leiston, ex- 
hibit at the Newcastle Exhibition a corrugated fire- 
box for boilers of the locomotive type, showing the 
practical adaptation of corrugated plates to fireboxes 
of boilers of this type. The details of construction are 
shown by the illustrations on page 460. It will be seen 
that the firebox is composed of three flanged plates, viz., 
a front and tubeplate and a corrugated cambered cover 
plate forming the connection between them. We have 
on several occasions referred to this speciality of Messrs. 
Garrett, so that we may content ourselves on the pre- 
sent occasion with putting on record the modification 
shown by them at Newcastle. 

The same firm exhibits a compound semi-portable 
engine mounted on a boiler of this description, which 
is otherwise of their regular design, and is the only 
engine of this type in the Exhibition. 

_Among the more interesting of the articles exhi- 
bited at the Newcastle Exhibition by Messrs. John 
Rogerson and Co., Limited, Stanner Closes Works, 
Wolsingham, near Darlington, must be reckoned a 
variety of special machine tools, designed by their 
engineer, Mr. J. A. Snowdon. These include three 
full-sized built steel drills, an apparatus for cutting 
out defective boiler tubes, a portable hand-power 
circular saw, for cutting steel angles and bars, and the 
boring, recessing, and screw-cutting apparatus, which 
was illustrated and described in our issue of the 25th 
May, 1885. 

The drills, one of which we illustrate on page 460, 
Figs. 1, 2, and 3, are of different sizes, the largest 
being capable of drilling a hole 4 in. in diameter, with 
it is claimed, greater accuracy and rapidity of work 
than can be obtained with the common form of drill. 
W hen tested by the Admiralty officials a hole 4 in. in 
diameter was bored through 8 in. of wrought iron in 
16 minutes 45 seconds, whilst with a 3-in. drill of 
= same type a hole was bored an equal depth in 

: minutes, As the engraving shows, the drill consists 
. a holder A of forged steel, which carries, at its 
gia extremity, three independent cutters D, B, and 

» each of which does its own particular portion of the 


work, By arranging the drill in this way, a consider- 





able saving of tool steel is, it is said, effected, as by alter- 
ing the cutters D and F, the same stock can be used 
for drilling several sizes of hole, and moreover when 
these cutters become worn too small for one stock they 
can be transferred to the next size. It will be evident 
that the tool can also be used as a “nipple” drill by 
simply reversing the central cutter B, and for this 
purpose it has an advantage over the ordinary form in 
that it can be more easily sharpened. The tool is 







Fig. 4. 
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driven by a crosshead H forged on the stock and fitting 
to arecess on the drill spindle, and thus all trouble 
caused by set bolts stripping their threads is avoided. 

The tube-cutting apparatus shown above (Figs. 4 
and 5) is adapted for cutting out defective tubes rang- 
ing in size from 2in. upwards. The cutting is done by 
the knife B, which is brought up to its work by the in- 
clined prolongation of E, which in turn is advanced 
or withdrawn by rotating the milled nut C. On the 
same spindle as C a second nut F is provided, which 
is split and can be locked in any position by closing 
the sides of this split by a set screw. In a Y groove 
on F is placed a gib G taking into another groove on 
C, and carrying a scale which indicates the amount of 
feed given to B. Power is applied through the ratchet 
lever K, which is arranged to work in either a right or 
left-handed direction. 

The circular saw, to which Figs. 7 and 8 refer (p. 460), 
is designed for use on board warships in course of con- 
struction, where in many cases angle bars require to be 
cut to accurate lengths, an operation which has, in 
general, to be executed slowly and laboriously with 
chisel and file. The machine, which is made entirely 
of iron and steel, consists of a baseplate, marked A on 
the illustration, which is connected to the bracket B 
by the bolts D D', and a crosspiece not shown in the 
sketch. The saddle C slides on B, and carries the saw 
and its driving gear, which is a worm and wormwheel 
ys by the handle E. The saw spindle is carried 
through the saddle and bracket, and by means of 
another wormwheel H, gives to the saw an automatic 
feed, two rates of which are obtainable by the gear 
wheels K K. The feed can also be given by hand if 
desired. The saw, which is capable of cutting angles 
44 in. by 44 in., is arranged so as to travel the shortest 
distance through the bar, as shown in the sketch, that 
is to say, a travel of 22 in. will cut through an angle of 
the above-mentioned size. 

The other exhibits of the company are a series of 
steel castings and forgings for gun-carriages, steam 
engines, dredges, steam hammers, &c., and a collec- 
tion of hammered steel shovels. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. RussEtt AND Co., Port-Glasgow, on Thursday, 
October 20, launched a large iron three-masted sailing ship 
named the Volga, a vessel of 1650 tons net register, and 
measuring 257 ft. by 38 ft. by 23 ft. Built to the order of 
Mr. James Nourse, London, and the eighth vessel eon- 
structed by Messrz. Russell and Co, for the same owner, 
she is sister ship to the Elbe, recently built in the same 
yard, and she has been fitted up for the coolie trade. Her 
maiden voyage will be to Melbourne, sailing under the 
flag of Messrs. Aitken and Lilburn, Glasgow. 


On the same day Messrs. Alexander Stephen and Sons, 
Linthouse, Glasgow, launched the Victoria, a handsome 
steel screw steamer of 1300 tons gross register and having 
a deadweight carrying capacity of 2500 tons. The vessel 
has been built to the order of Messrs. Maclay and M‘In- 
tyre, Glasgow, for general carrying purposes. Her engines 
are of the triple-expansion type, with cylinders of 18 in., 





29 in., and 46 in. in diameter respectively, with piston 


stroke of 39 in. Steam of 160 1b. working pressure is pro- 
vided by a large steel boiler. 


With the same tide Messrs. D. and W. Henderson, 
Meadowside, Partick, Glasgow, launched a large steel 
screw steamer named the Monte Videan, a vessel of 3000 
tons gross register, and having a deadweight carrying 
capacity of 4300 tons. She has been constructed to the 
order of Messrs. James and Alexander Allan, the owners 
of the Allan Line of steamers, and is a duplicate of the 
Rosarian, which was launched from the same yard about 
two months ago, and is intended, like her, for the River 
Plate trade. She measures 330 ft. by 41 ft. 9in. by 28 ft. 
3in. She is being fitted by the builders with triple-ex- 
pansion engines of 1400 horse-power indicated, and having 
cylinders of 224in., 36in., and 6lin. in diameter respec- 
tively, with piston stroke of 48 in. 


Last Friday the Apollo, a screw steamer built to the 
order of Messrs. Thomas Wilson, Sons, and Co, for their 
Bombay trade, was launched from the yard of Messrs. 
Earle at Hull. The dimensions of the boat are 330 ft. by 
41 ft. by 29ft. Her machinery, which has also been made 
by the builders, consists of a set of triple-compound three- 
crank inverted engines, having cylinders 25in., 40 in., and 
66 in. in diameter by 48 in. stroke, and two double-ended 
boilers of ample size for a working pressure of 160 1b. per 
square inch, 

The Drummond Castle, the second of the Castle Line of 
Royal Mail steamers which bas been tripled by Messrs, 
T. Richardson and Sons, of the Hartlepool Engine Works, 
left Hartlepool on Saturday for a full-speed trial of her 
new machinery. The original engines were built by the 
celebrated Clyde firm, Messrs. John Elder and Co., in 
1881, and were of the two-crank compound type, having 
cylinders 51 in. and 88 in. in diameter, with a stroke of 
4 ft. 9in.; these have been converted into three-crank 
triple-expansion with cylinders33 in. , 55in. and 88 in. , steam 
being generated in three very large double-ended boilers 
at a pressure of 150 lb., and during the twelve hours’ trial 
the machinery worked most satisfactorily. Besides the 
alterations to the main engines a large refrigerator has 
been fitted. Messrs. Richardson and Sons have been ad- 
vised by the Currie Company that the saving of fuel on the 
Grantully Castle has been 34 per cent. on the voyage from 
London to Cape Town, and they have consequently de- 
cided to place their finest steamer, the Roslyn Castle, in 
Messrs. Richardson’s hands to triple, and she will arrive 
in Hartlepool early next year. This great saving in fuel 
has also been accomplished in the Union Company’s s,s, 
Trojan, which has just returned from her third Cape 
voyage. It is an interesting fact that the Drommond 
Castle’s engines complete the large total of 30,000 indi- 
cated horse-power which has been manufactured by 
Messrs. Richardson and Sons since last January, and is 
the greatest output they have ever recorded in so short a 
space of time. 


Messrs. J. F. Waddington and Co., Seacombe, have 
just launched a handsomely modelled steam launch built 
of galvanised steel to the order of Messrs. H. Savill and 
Co, of London, for the Brazilian Governmant to the 
design of the builders, under the direction of Mr. W. 
Tijon, M.I.M.E., London. The craft is 45 ft. 6 in. 
long by 8 ft. 6 in. by 4 ft. 6 in. moulded with bulwarks at 
ends and rails amidships. The engines (also built by 
Messrs. Waddington) are of compound surface-condensing 
type, having cylinders 6 in. and 12in. in diameter by 9in. 
stroke, with their type of marine horizontal return tube 
boiler. On the preliminary trial of the engines they were 
found to work very smoothly, running at a speed of 240 
revolutions without the slightest hitch, the launch attain- 
ing aspeed of ten miles per hour. The boat, which is 
——_ the Olinda, will be shipped in a few days to the 
Brazils. 








AMERICAN NATURAL Gas.—Natvral gas has been found 
in a well in one of the hills south of West Covington, Ken- 
tucky, ut a depth of 360 ft. It escapes with a force suffi- 
cient to make it difficult to stop the flow. Considerable 
excitement has prevailed with reference to the discovery, 
and other wells are to be bored. In boring for water 
natural gas has been accidentally discovered in Cummins- 
ville and Mill Creek Bottom, near the Ohio, in Cin- 
cinnati; and at the south terminus of the suspension 
bridge in Covington, but not in large quantities. 

ENGINEERING STUDENTS’ CLuB, NEWCASTLE-ON-TYNE.— 
The first meeting of the session was held in the Mechanics’ 
Institute, Gateshead, on October 11, when a paper on 
** Combustion and Forced Draught” was read by Mr. J. 
Hawthorn. The following members took part in the dis- 
cussion: Messrs. J. D. Twinberrow, H. C. Preston, and 
J. Nicholson. On October 19 an excellent paper on 
‘* Railway Wheels and Axles” was read in the above 
Institute by Mr. J. D. Twinberrow; a large number of 
members being present at both meetings. 

CANADIAN IRonsTONE.—A financial ‘‘ combination ” is 
being formed at New York which aims at nothing short 
of owning and controlling all the iron deposits of Canada, 
now ascertained to be one of the richest iron countries in 
the world. The Central Ontario Railway, which runs 
from Trenton, on Lake Ontario, through the central por- 
tion of Canada and all the iron interests connected with 
it, are to form part of the combination. The line is to be 
extended 150 miles through the heart of the iron district 
to a junction with the Canadian Pacific Railway at Lake 
Nipissing. The syndicate or combination will own, it is 
said, more than 100 different properties at various points 





in Canada, and a mineral development even greater than 
that of the Lake Superior district is predicted. 





ENGINEERING. [Ocr. 28, 1887, 








 =_LZ 


» 
IS 
S 











WATFORD. 

















Y 


AND CO., ENGINEERS, LEICESTER. 


Me 
SA =| he 

Sh Sh 

Benny | | 

j i) 
f 


ENGINES AT 


-o 
yj 
i) 

NG 

an 
© 

~ 
= 
* 
3 
= 
an 
= 
~ 
—) 
) 
> 
% 
. 
= 

2 

SS 
= 
~ 

= 
ih 
& 

x 
» 
~ 
& 

a) 

yy 

~" 


CONSTRUCTED BY MESSRS. GIMSON 


| | : == = —— t 
IN wa, hi Z) 
] \ Yy Yy YY yyy Y 
Y “yj 
‘ Uy 
Ws Wd y 


03 


COMPOUND PUMPING 


EASANAA SANS 

















Oct. 28, 1887.} 





ENGINEERING. 











COMPOUND PUMPING ENGINES AT WATFORD. 


CONSTRUCTED BY MESSRS. GIMSON AND CO., 








































































































OISt Uz a 





On the present page and on page 456 we illustrate | standing by its side, 
the —_——- beam pumping engine for the Watford a stroke of 3 ft. 9 in. 
Works, which has recently been made and | leased from the cylinders by slide valves worked from | 

erected by Messrs. Gimson and Co., of Leicester, to the | a rocking shaft and a rocking sleeve on the shaft, both 


Water 











Watrorp Locat Boarp or HEALTH. 
Trial of a Compound Beam Engine and Direct-Acting Pump. 
Gimson and Co., of Leicester, Contractors. 


is 1 ft. 78in. in diameter, and has o 
Steam is admitted to and re-|°f your paper in attempting to meet ‘‘ Observer's” 





Edward Easton and Co., of London, Engineers. 


















































| fog bara pets 
(3s | ey | Coal Used. eee BF). 13 
| 2 } a ~ 33 - a a = [7 
Date of Trial. | § ons | o 2 182.3] o. of j REMARKS, 
3. | Ses\_. co, (Pes Ss| gs | #2 
| £8 | §58 | Weighed.| Ashes. | (cs) ESeeices.| 83 | S= | 8 
| as Zee | dian ZShu| Sams En Ze RS 
| hours b+, alts Ib. Ib. Ib. Ib. in. 

February 23 M Nadie 13.13 891 106. | 7 53.08 | 1.85 60.75 | 71.64 | 28.25 | Ordinary | Welsh 
i AB ts 13.60 | 1120 26 1094 | 57.70 | 1.89 | 60.40 | 72.09 | 28.00 | steam coal of 
> et ie 13.16 | 952 16 936 | 53.38 | 1.75 | 60.50 | 72.07 | 28.00 variable quality 
» 2 tp 18.13 | 952 10 942 | 55.88 | 1.68 | 61.12 | 72.25 | 28.07 | at 18s. 6d. perton 
dail 2a ..{ 10 13.08 952 18 934 | 52.58) 1.77 | 61.90 | 72.01 | 28.50 delivered on 

March 1 “| 10 13.26 952 36 916 53.67 1.70 61.81 70.25 27.90 works. 

‘Tee. © ke 79.36 5819 211 6608 | 326.29 | 10.64 | 366.48 | 430.22 | 168.72 

Average for one day 13.22 | 969 35 934. ] 64.58 | 1.78 61.08 71.70 | 28.12 

— | | 
Indicated horse-power of engine = 53.11 Calculated horse-power of pump = 48.27 
” % pump = 47.00 Indicated i = 47.00 
Mechanical efficiency = 88 per cent. Efficiency of pump = 97.3 per cent, 


designs of Messrs, Edward Easton and Co., of London. 
The cylinders are steam-jacketted, the jacket of the 
low-pressure cylinder being enlarged to form a receiver 
for the exhaust from the ry ya cylinder, The 

t. 6in. in diameter, and 
The high-pressure cylinder, 


low-pressure cylinder is 2 
has a stroke of 5 ft. 6 in, 





being connected up to eccentrics on the crankshaft. The 
cut-off valves for both cylinders are adjustable by 
hand whilst the engine is running. The condenser is 
fixed beneath the cylinders, and the air pump is 
worked direct from the beam. The beam is formed of 
two steel flitches, stayed by cast-iron distance pieces 
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6466 6 «<—— Up Stroke 
, with steel washers, which also form, where necessary, 
| the eyes for the gudgeons. The length from centre to 
centre of the end gtidgeons is 18 ft. ll in., giving 
18 ft. 6in. as the dead measurement between the centre 
of the low-pressure cylinder and the centre of the 
crankshaft. There is one pump of the bucket-and- 
| plunger type worked from the beam, ata distance from 
|the centre equal to that of the air pump from the 
opposite end. The plunger is 1 ft. Sin. in diameter, 
| and the bucket 2 ft. 4 in. in diameter, the stroke being 
|2ft. 9in. The valves are gun-metal with four seats. 
The engine is fixed on a cast-iron bedplate with the 
main pump, air pump, and condenser below. The 
entablature is carried by two A standards and four 
corner columns. <A platform is fixed on the entabla- 
ture round the beam, and is reached from the floor by 
an ornamental cast-iron staircase. The engine is con- 
structed to pump 1200 gallons of water 170 ft. high 
r minute when running at 18 revolutions per minute. 
he annexed table gives the results of an official test 
taken by Messrs, Edward Easton and Co, Examples of 
the engine and pump diagrams are given above, 


ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Srr,—Mr. F. C. Smith is naturally now anxious that 
the correspondence on this subject should “come to a 
close,” as he remarks in the opening sentence of his letter 
in your issue of October 14, in reply to mine of July 25, 
on finding himself driven into an awkward corner. At 
the same time, is there not a little inconsistency in his 
affected sneer at ‘‘ Observer” for writing anonymously 
and in his (Mr. Smith’s) occupying more than a column 





criticisms? ‘‘ Observer” writes anonymously, not because 
he is thereby enabled to say what he otherwise “‘ dare not 
say,” but because Mr. Smith has shown himself—uncon- 
sclously, no doubt—undeserving of being addressed in any 
other manner. 

Passing, however, from these personal matters, let me 
say a few words on the material points—such as they are 
—in Mr. Smith’s letter. Mr. Smith would not, I think, 
have written in the jaunty tone he does about the figures 
he cited, as having come from the Adelaide and Nairne 
line, if, when he wrote, he had seen the tables (and accom- 
panying letter) published at page 235 of ENGINEERING of 
August 26 last. Until he has succeeded in reconciling 
them with the figures he attributes to Mr. Thow, as 
having been ‘‘ posted in his engine shed,” I think I might 
very well treat with contempt his challenge to produce 
Mr, Thow’s denial of them. But apart from the primé 
facie evidence in the above-named table against the cor- 
rectness of the figures produced by Mr. Smith, is it not 
rather unreasonable of him to ask me to produce a denial 
of them? Is it not rather for him to produce Mr. Thow’s 
acknowledgment of them as being correct? Itis Mr. 
Smith who relies on them in support of his arguments, 
or rather, I should say, assertions—for of arguments, 
rightly so called, he has never advanced a single one. In 
answer, his assertions have been called in question, and 
ve roperly so, and the onus of proof assuredly rests 
with Mr, Smith, not with those who call them in ques- 
tion. So far, he has advanced no evidence in, support of 
them, and in the face of the figures in the tables referred 
to, I defy him to doso. He does not even tell us who 
transmitted the figures to him—as I assume, as I did 
in a previous letter, that Mr. Smith has not himself been 
to South Australia to verify them—and, in short, they 





stand now, as before, on Mr. Smith’s simple ipse dixit. 
Next, Mr, Smith, conscious, no doubt, of his having to 
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abandon, sooner or later, his Adelaide and Nairne figures, 
now produces ‘‘some further facts,” as he calls them, 
culled from some paper or other read, as he says, ‘‘some 
time ago” by Mr. Edward B. Dorsey before the American 
Society of Civil Engineers, which he asks ‘‘ Observer” to 
*‘explain.” This seems to be a set form of expression 
with Mr. Smith. It was the form of challenge with which 
he produced his mythical “figures” from the Adelaide 
and Nairne Railway, and which have been “ explained” 
to Mr. Smith’s confusion in the tables I have referred to. 
Your correspondent ‘*‘Obscuras” has already, I see in 
last week’s issue, “explained” Mr. Smith’s new set of 
figures, by pointing out that the all-important element of 
speed—which Mr. Smith in his earlier correspondence, in 
reference to his once famous ‘‘ Meehan” engine, contended 
had so important an influence on the question—is entirely 
omitted, thereby rendering them, as ‘* Obscurus” remarks, 
“almost worthless.” Their value in this controversy is 
just that of the ink with which they are printed. More- 
over, Mr. Smith has taken good care, by the scanty refer- 
encee he gives to place and dates by which the figures 
might be traced, to leave the elements on which they are 
based in as much obscurity as possible. The ‘‘side by 
side ” element has totally disappeared. 

Before concluding my remarks permit me, as Mr. 
Smith has thought fit to pursue his unseemly attack on 
the locomotive engineer of the South Australian Govern- 
ment railways—who is precluded by his official position 
from taking notice of Mr. Smith—to quote the following 
extract from an official letter written by Mr. D. Rhodes 
in reference to the breakdown of the American locomotive 
referred to by Mr. Smith as having been due to the 
engine having been allowed to start out on its trip 
** with her ash-pan full of ashes, from which cause her 
grate bars burned out.” Mr. Rhodes, I may explain, is, 
or was at the time, representative in Australia of the 
American firm who made the engine in question, and his 
opinion may therefore be taken as conclusive on the 
matter. The letter is printed as exhibit B B in connec- 
tion with the report of the ‘* Inquiry Board,” published by 
the South Australian Government in 1885. Mr. Rhodes 
says: ‘‘I have always been of the opinion that one of 
the rocking grate ends broke, from what cause I am 
unable to say. Ifin a defective condition the rocking of 
the grates would do it; by this means letting the fire 
into the ash-pan and burning out other grate bars.” 

So much for the value of Mr. Smith’s statements. In 
the face of the foregoing it is to be hoped that he will 
at length have the manliness to withdraw the groundless 
personalities against the locomotive engineer of the South 
Australian railways which he has so unjustifiably im- 
ported into this controversy. 

Yours truly, 


October 24, 1887. OBSERVER. 

P.S.—I_ was quite prepared to find that Mr. Smith 
would realise the inconvenience of anonymous quotations, 
and that he would attempt to throw discredit on them. 
It is, however, rather absurd of him to discredit a mode 
of procedure which he himself initiated. I need scarcely 
add that my quotations were genuine, whatever his were. 








THE ZALINSKI DYNAMITE GUN. 
To THE EpitTor oF ENGINEERING. 

Srr,—If your published account of the experiments 
with the American dynamite gun be a faithful record of 
actual occurrences, the invention promises to mark a new 
era in naval gunnery and warfare. 

It seems a pity that your New York Correspondent 
should think fit to sneer at the views of theorists rather 
than to state their theories and show how they are erro- 
neous, Theory is never contradictory to practice if al/ the 
circumstances surrounding each case are properly weighed 
and examined. Lieutenant Zalinski’s success is probably 
due to his theories being nearer to the truth than the 
theories of those who disagreed with him. The Mark 
Twain style of your correspondent increases the difficulty 
of a reader who wishes to arrive at the real value of the 
invention, but as I understand that the small sketches 
on page 427 of ENGINEERING are prepared from instan- 
taneous photographs, I will with your permission ex- 
amine them rather than the flippant remarks by which 
they are accompanied, 

Kach sketch is practically scaled, because the length 
of the vessel, shown on Fig. 1 as she floated prior to her 
destruction, is 80 ft. It will be seen that her length of 
mast is about the same. 

The first important fact revealed by Figs. 4, 5, 6, is that 
the vessel was moored in water so shallow that it only 
covered her deck by about half a fathom after she sunk 
in, say, a depth of 24 fathoms. Consequently, when the 
vessel was floating she had a convenient shell-arrester 
placed under her bottom at the best distance to insure a 
successful explosion in the event of. the fuze being unduly 
retarded, The shells were fired .t a high elevation, 15 
deg., and fell at a much larger angie. If the fuzes of the 
second and third loaded shots were purposely arranged 
with an excessive retardation, the shells would be lying 
on the bottom when they exploded, and the great difficul- 
ties engendered by time fuzes would thus be avoided. 
Whether this was done or not, the experiments would 
have been much more satisfactory and convincing had the 
vessel been moored in deep water. 

Figs. 2 and 3 show that the charges (of 55 1b. of high 
explosive) were at a very good submersion to obtain maxi- 
mum effect when they exploded. Fig. 4 shows a shot in 
which the fuze was evidently arranged to explode the 
shell on graze. Fig. 6 shows that the shot there depicted 
was fired when the shell was only submerged 8 ft. or 4 ft. 

The results which you have been enabled to publish are 
of the greatest interest, and it is to be hoped that our 
Government will take the matter up without loss of time. 
The possibility of projecting large charges of high explo- 





sive to a considerable range is established. The accuracy 
of gigantic air guns, and the facility with which range can 
be altered by the air pressure, as well as the quick train- 
ing of the guns, are also apparently indisputable. But 
the success of the system centres on the efficiency of the 
fuze, so that the charge shall explode when properly 
placed, both horizontally as regards the position of the 
ship, and vertically with reference to the water surface. 
To do this successfully in deep water must be very 
difficult. If it can be done, both the inventor and the 
United States authorities who have so energetically 
enabled him to develop this new engine of war, must be 
congratulated on their success. : 
If the invention be as good as it now seems to ba, it 
will be sheer waste of public money to spend large sums 
on any form of controlled locomotive torpedoes, however 
perfect they may be; for it is evident that no system of 
the kind can compete with one that hurls large torpedoes 
through the air to their destination at the rate of one 
per minute per gun. J. T. BUOKNILL. 
October 22, 1887. 








THE BASIC OPEN-HEARTH STEEL 
PROCESS. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your issue of the 30th ult., which I did not see 
until yesterday, Mr. B. Walker, of Leeds, is reported to 
have said in the discussion upon Mr. Wailes’ paper on 
the basic open hearth (page 352), that (1) ‘‘ they sent out 
men from Leeds to work it (the Batho furnace); (2) they 
did not know much of the business ; but (3) the very first 
time the success was complete.” 

The third assertion is quite true, but as to the first, I 
am the ‘‘men” who were sent out to work it, and, 
secondly, I do and did know my business, or would never 
have been there, and, thirdly, I am not a Leeds man. 
Regarding the second point, as Mr. Walker may require 
further proof of my capabilities, I submit the following 
extracts of the steel manufacturer’s letter on my de- 
parture, the original Mr. Walker will doubtless know 
where to find : 

** James Purves votre envoyé pour assister la marche 
des fours systtme Batho a rempli ses attributions & notre 
entire satisfaction et nous sommes charmeés de son séjour 
ici. Nous devons declarer que nous sommes bien content 
de votre systtme de four Batho dont la marche est reussie 
de toute notre satisfaction.” Trusting in fair play you will 
publish this, I am, Yours truly, 

JAMES PURVES, 

Homestead, Pa., U.S.A., October 12, 1887. 





FENBY’S MARINE ENGINE. 
To THE EpItoR OF ENGINEERING. 

Srr,—On reading Mr. Fenby’s letter in your issue of 
this week, I see the engines described by Mr. mer, 
Mr.  agpaaaian and Mr. Vreedenburg, are not exactly 
like his. 

The engines to which I referred to in my last letter are, 
however, in every detail, similar to Mr. Fenby’s arrange- 
ment, and one can be seen at Messrs. Craven Brothers 
and Co., Darnall Wagon Works, Sheffield, this engine 
is a single non-condensing, Mr. Fenby’s is a double engine 
arranged as a compound, that is the only difference. 

Yours very truly, 
JOHN Henry DEWHURST. 

46, Hamilton-street, Old Trafford, Manchester, 

October 22, 1887. 








THE CONTINUOUS GIRDER. 
To THE EpiToR OF ENGINEKRING. 

Sir,—Students of engineering may justly complain 
that in the majority of our text-books the analytical 
theory of the continuous girder is very unsatisfactorily 
dealt with. Some do not even allude to it, others treat of 
it in a very perfunctory manner. Thus in a work before 
me, a small octavo volume, the whole subject is dismissed 
in twenty-five lines of long primer type. Another class of 
text-books introduce the subject with some ea cathedra 
statement to the effect that when a beam is supported at 
more than two points, the ‘‘ ordinary statical conditions 
of equilibrium” do not suffice to determine the upward 
reactions of the supports. And having thus already per- 
plexed the student by this announcement, they imme- 
diately plunge into a discussion of the most abstruse 
case of a girder of n unequal spans and of variable section, 
with every support at a different level, &c., to make his 
bewilderment more complete. 

In my opinion the mind of the novice requires to be 
gradually prepared for the understanding of what at first 
sight must appear to him as the most extraordinary be- 
haviour of the continuous girder, and a few of the simpler 
cases such as occur in practice, ought to be dealt with first. 
In the instances referred to the reactions can be de- 
termined direct, at least under certain conditions of the 
load, by the following methods: First, calculate the de- 
flection of the beam at the points of the intermediate 
supports, as if the latter did not exist, Then remove the 
load and ascertain the concentrated upward force that 
would be required at the same points to bend the 
back to its original level. The force so found will be the 
reaction at that point. We will illustrate the method by 
one or two examples. 

A beam of constant section carries a uniformly distri- 
buted load (W) over two equal spans ; the three supports 
are supposed to be on a straight line en passant. We may 
prove to the beginner that by sufficiently raising or lower- 
ing the central support, the reactions at the ends can at 


pleasure be varied from ~ to zero, and on the central 


bearing from zero to W, and that the difference of level 





at which those limits are reached depends on the section 
and the material of the beam. We can then proceed, and 
in compliance with the proposed method we shall first 
calculate the deflection at the centre without the inter. 
mediate support and find it to be 
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384 LE 
S = span between end supports. 
I = moment of inertia. 
E = “ modulus” of elasticity. 


The corresponding concentrated force (P) which applied 
at the centre of the beam will produce the same deflec- 
tion, may then be calculated from the formula, 


Where 


ont hence P=§ w, and not $ w as in the case of detached 
girders, 
In the case of a beam of three equal spans, the deflec- 








tion at the intermediate thirds can be ascertained by sub- 
stituting d for y, and-> for x in the equation of the curve 
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The corresponding concentrated loads P and P can then 
be calculated by the formula 


P. a? bia 
Pll ara Be 
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Tn our case a=:b=5 and hence p=! 
3 30 


of deflection, viz. : 
y= WS (x _ 228 
2IE\S 8 


and hence, 


W at either 


intermediate support H. The meaning of a and 28 will 
be readily understood from the annexed diagram. 

Having once demonstrated to the student that in the case 
of a continuous girder the reactions cannot be calculated 
simply by the rule of the lever, as in the case of a girder sup- 
ported at two points only, and explained to him why this 
cannot be done, he will, I believe, approach with a clearer 
mind, and therefore grasp the more readily a more general 
treatment of the subject. ours truly, 

Hull, October 25, 1887. LL. K 








THE EFFECT OF REPEATED HEATINGS 
ON IRON 


To THE EDITOR OF ENGINEERING. 

S1r,—You or some of your readers will be kind enough, 
I hope, to give in your valuable journal their opinion on 
the following question : Wrought iron, of a fairly good 
quality, can it be deteriorated till it gets brittle as glass, 
merely wy its being gently heated and slowly cooled down 
repeatedly ? 

‘The question refers to the following case : 

In September, 1885, an iron chain was hung over a 
sheave in and at the top of the chimney of a pumping 
engine of the drained Haarlemmer-Lake. By this chain 
a man had to be hoisted up, now and then, to the top, 
about 28 m. (92 ft. high). The chain was of ,'; in. iron, and 
furnished, some days before it was hung, by one of the 
best reputed Dutch chain manufacturers, who declared, 
by writing, it was tested to 1353 kilog. (2970 lb.). It was 
a relatively very expensive job, as we paid 48 fl. per 
100 kilog. (40 sh. per hundredweight), but money was 
thought to be of no account in a case where a human life 
depended on good material and workmanship. 

n the past month of September, 7.¢., two ‘‘ years after 
the chain was bought and hung in the chimney,” one man 
sitting on a little wooden chair was hoisted up. When he 
got about the middle of the height, the chain suddenly 
gave way, and the man tumbled down. Most fortu- 
nately he was not killed, and not even seriously hurt. 

On examining the broken chain, I found it to be neither 
worn nor rusty, but besides the links that were broken in 
pieces, seve dies had burst quite through, in the same 
manner as cast-iron does. The iron of these links is very 
brittle, and shows, on the whole surface of the fracture, 
no fibre at all, but a flat — plane of a not very 
coarse grain and a high brilliancy. 

When it was asked of the manufacturer how he could 
warrant for 1350 kilog. a chain that was broken under a 
charge of some 80 kilog., this gentleman answered : The 
chain had been quite right, but, hung in a chimney, “it 
was impossible it should keep well, for, when perpetually 
cooled down after being heated without any working 
(hammering), the iron gets loose and hard, and, conse- 
quently, it is easily broken.” ns 

As for this ‘perpetually cooled down after being 
heated,” I have to observe the highest temperature in the 
chimney (at its bottom) remains between 630 deg. Fahr. 
(melting point of lead) and 680 deg. or 750 deg. Fabr. 
(melting point of zinc). The chain has been exposed 
thirty five times to this heat, and as many times it has 
cooled down to the temperature of the surrounding air. 

Tt is unknown to me, and, as I discover now, to many 
others, that good wrought iron may be pr! spoiled 
in the circumstances I mentioned. The chains hanging 
in the chimneys of ovr other engines, now already jour 
and fiveyears, though heated and cooled down in exactly the 











Oct. 28, 1887,] 


ENGINEERING. 





459 








game manner, do not show traces of brittleness or weaken- 
ing, but we got those chains from another person ; they 
were not warranted, and not nearly so expensive. __ 

Still, if the manufacturer of the tae a chain is right, 
if good wrought iron may indeed lose some 95 per cent. of 
its tensile strength under circumstances such as I have 
described here, this fact is well worth making generally 
known, in order that accidents might be prevented. For, 
as I said, till now it is certainly not generally known. 

Faithfully, your constant subscriber, 
A. Evink SHERK, 
Engineer of the drained Haarlemmer-Lake. 
Haarlem, October 26, 1887, 





NOTES SOUTH FROM YORKSHIRE. 
SHEFFIELD, Potresn pa 

Sheepbridge Coal and Iron Company, Limited.—The 
directors of this company have issued a circular asking 
the shareholders tosupport them by taking up debentures 
of the company to an amount sufficient to enable them to 
discharge claims which may be made upon the company 
at early dates. There are no pressing liabilities at the 
present moment, but inasmuch as the debenture debt or 
other loans to the company mature individually at 
variable and irregular intervals, the directors feel they 
ought to be in a position to pay off these irregularly 
maturing loans as they become due, and so consolidate 
the indebtedness of the company, as far as possible, in the 
hands of the shareholders. The directors ask the share- 
holders to take up debentures in the proportion of about 
15 per cent. of their respective holdings, stating that they 
are prepared to take their respective proportions provided 
they are supported by a substantial majority of the share- 
holders. The debentures will bear 5 per cent. interest. 


Iron and Coal Trades.—The tone of the iron market is 
hopeful, but prices do not show any decided upward 
movement. oops and light sections of finished iron 
keep in good demand, good qualities of the latter realising 
about 5/. per ton at the works. Bars are in light demand, 
but steady at 4/. 10s. for common up to 5/. 5s. for best 
brands. Steel masters, both crucible and Bessemer, are 
very busy and trade improving. In the coal trade there 
is much more doing. Steam coal is fetching about 6s. per 
ton at the pit banks and household coal 8s. to 9s. Very 
few of the collieries are now being worked half-time, 


Rails.—It is stated that Messrs. Charles Cammell and 
Co. (Limited), of Sheffield, have built a new rail mill at 
their Workington establishment, on the west coast, and 
that it will increase their weekly output by about 5000 
tons, 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
easier last Thursday forenoon, but it subsequently re- 
covered a little, and again receded, the price of Scotch 
iron closing 4d. under the previous day’s closing quota- 
tions. Opening at 393. 84d. the price advanced to 39s. 10d. 
cash paid, and came down 14d. per ton in the afternoon. 
No business was reported in respect of Cleveland iron, but 
in the afternoon there were transactions in hematite war- 
rants at 41s, 24d. and 41s. 2d. cash per ton. The closing 
settlement prices were—Scotch warrants, 39a. 9d. per ton ; 
Cleveland, 3ls. 3d.; hematite warrant iron, 41s. 14d. 
Friday’s market was also weak, and Scotch iron lost 1d. 
per ton, while the price of Cleveland and hematite iron 
ost, respectively, 24d. and 4d. per ton, the following, how- 
ever, being the closing settlement prices—Scotch warrants, 
39s. 74d. per ton ; Cleveland, 31s, ; hematite warrants, 41s. ; 
Over the week the prices fell, respectively, 34d., 4d., 
and 44d. per ton. Notwithstanding the fact that large 
shipments were reported for last week, the warrant market 
was again flat on Monday, the price of Scotch warrants 
declining to the extent of 3d. per ton. The market opened 
in the forenoon with the price of Scotch iron at 393, 7d. 
per ton cash, but in the afternoon down to 39s. 5d. was 
accepted. No business was reported in Cleveland, but 
there were transactions in hematite warrants at 40s. 11d. 
down to 40s. 10d. cash. The settlement prices at the 
close were—Scotch, 393. 44d. per ton; Cleveland, 31s. 
per ton; hematite iron, 40s. 9d. Tuesday’s market 
opened dull, and prices touched the lowest point 
reached since September of last year, but a recovery 
took place, and the final quotation was 2d. per ton 
above the price at which the lowest transaction was 
done. Down to 39s. 4d. per ton cash was accepted for 
Scotch iron in the forenoon, but there was an advance 
to 393. 6d. in the afternoon, with buyers offering 4d. 
per ton less. There were no buyers for Cleveland at 
the prices asked, which showed no change. Hematite 
iron was sold at 403. 104d. cash at both meetings of the 
‘iron ring.” The market was somewhat stronger at 
the opening to-day with some improvements in the price 
of Scotch pig iron, but there was afterward a certain 
reaction. As high as 39s. 9d. cash was paid in the fore- 
noon, but down to 39s, 54d. was accepted in the afternoon, 
the close, however, being 1d. per ton higher. No cash 
business was done in Cleveland or hematite warrants. 
It will thus be seen that there is no material change to 
report in respect of the pig iron trade, so far as the move- 
ments in the daily warrant market may be taken as an 
indication. A few orders have lately been placed for 
shipment to the Continent and the United States, and 
even more business would probably have been done with 
the latter but for the fact of the steamship companies 
having advanced their freightage rates. At present there 
are 83 blast furnaces in actual operation, one making 
ordinary iron having been damped down during the 
week at the Wishaw Iron Works. A year ago there were 


only 66 furnaces blowing. Last week’s shipments of pi 
: . pig 
iron from all Scotch ports amounted to 9889 tons against 








9391 tons in the preceding week, and 8651 tons in the 
corresponding week of last year. They included 1350 tons 
to the United States, 1792 tons to Canada, 288 tons to 
Australia, 150 tons to France, 710 tons to Italy, 200 tons 
to Holland, 100 tons to Spain and Portugal, 145 tons to 
China and Japan, smaller quantities to other countries, 
and 2030 tons coastwise. The total shipments from 
Christmas till the end of last week amounted to 325,738 
tons, as compared with 327,609 tons at the same time last 
year, being a decrease of only 1871 tons. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 926,056 tons ago. afternoon as against 
poo ys tons yesterday week, thus showing an increase of 
tons. 


Steel Company’s Shares.—Within the past few days the 
shareholders of the Steel Company of Scotland have paid 
a call of 1/. per share recently made upon them, This 
makes 9/. paid on the 10/. shares. 


Prices of Siemens Steel.—There has lately been a keen 
competition for the orders known to be in the market for 
Siemens steel. The following are the current quotations: 
Angle bars, 5/. 5s. per ton; rivet bars, 5/. 15s, ; jobbing 
bars, 6/.; ship-plates, 67, 2s. 6d. to 6/. 5s.; boiler plates, 
61. 10s, ; sheets, 6/. 15s. to 7/. Most of the makers, if not 
all of them, are much in want of orders to replace those 
that are being cleared off. 


Institution of Engineers and Shipbuilders in Scotland.— 
Last night the opening meeting of the thirty-first session 
of this Institution was held in Glasgow. Mr. A. C. Kirk, 
of Messrs. R. Napier and Sons, occupied the presidential 
chair for the first time. The first business was the pre- 
sentation of two premiums of books—one to Mr. Henry 
Dyer, M.A., C.E., for his paper on ‘‘ The Present State 
of the Theory of the Steam Engine, and some of its 
Bearings on Current Marine Engineering Practice ;” and 
the other to Mr. Andrew S. Biggart, C.E., for his 

aper on ‘‘The Forth Bridge Great Caissons, their 

tructure, Building, and Founding.” Both papers 
were read during session 1885-86. Mr. Kirk subse- 
rae delivered his inaugural address as president. 
hile thanking the members for the honour which they 
had done him ia puttiog him in the presidential chair, he 
said it was with grief he took the place of the late Mr. 
William Denny, whom they had lost, one who done much 
for engineering and shipbuilding, and who at the same time 
ungrudgingly gave the public the results of his labours, 
Mr. Kirk then proceeded to give a resumé of engineering 
invention and engineering practice as evidenced in the 
development of the railway, the telegraph, and the 
steamship, and of the various modes of applying propelling 
power. As was to be expected, Mr. Kirk devoted a con- 
siderable portion of his address to improvements in marine 
engineering practice, especially dwelling upon the com- 
pound engine as worked out by the late Mr. Charles Ran- 
dolph and Mr. John Elder, and the triple-expansion 
engine, as foreshadowed on the Clyde many years ago, 
and within the past seven or eight years brought to great 
perfection and extensively adopted in the Glasgow district, 
both for the mercantile marine and for war steamers. 


Mr. Kirk gave it as his opinion that further improve- | J 


ments in the use of high-pressure steam might be looked 
for in the adoption of the quadruple-expansion engine, 
and that much improvement was wanted in the construc- 
tion of marine boilers. The address was very favourably 
received by an unusually large audience, many of the 
members being present from towns at considerable dis- 
tances from Glasgow, and at the close a very hearty vote 
of thanks was awarded to Mr. Kirk on the motion of 
Professor James Thomson, C.E., F.R.S. Mr. W. Carlile 
Wallace afterwards read a paper on “‘ The Indicator in 
its Application to Modern Steam Machinery,” the dis- 
cussion of which was held over until next general meet- 
ing. Six new order members and four new graduates 
were elected into the Institution. 


Action against the Forth Bridge Contractors for 100,0001.— 
The record was closed to-day in an action instituted before 
Lord Trayner in the Court of Session by the Steel Compan 
of Scotland (Limited) against Messrs. Tancred, Arrol, 
and Co., contractors of the Forth Bridge works, South 
Queensferry, concluding for 100,000/. damages in respect 
of defenders having supplied themselves with steel needed 
for the construction of the bridge elsewhere than with the 
pursuers. The action is founded on an alleged acceptance 
of an order made by pursuers to supply the whole of the 
steel required by defenders for the Forth Bridge, less 
12,000 tons of plate. Pursuers state that it has come to 
their knowledge that the defenders have been supplying 
themselves with steel from other sources for the purpose 
of being used in the construction of the bridge over and 
above the said excepted amount of 12,000 tons at prices 
considerably under the contract prices. The defenders 
contend that on a sound construction of the contract the 
pursuers were not bound to deliver to the defenders nor 
the defenders to take from the pursuers more than 30,000 
tons of steel. The case has been meanwhile sent to the 
procedure roll, but the intimation was made by counsel 
that there was a prospect of a settlement being arrived at, 


More Shipbuilding Contracts.—Quite a number of new | gal 


shipbuilding contracts have been placed on the Clyde 
within the past week or ten days. Messrs. Russell and 
Co., Port-Glasgow and Greenock, have taken orders for 
three sailing ships, one of which is to be the largest of 
her kind in the world. having a deadweight carrying 
capacity of upwards of 5000 tons. One is for a vessel 
of 1600 tons for a Glasgow owner; and the other is 
for a four-masted ship of upwards of 2000 tons also 
for a Glasgow firm. Messrs, Alexander Stephen and 
Sons have closed a contract for the construction of two 
steel steamers, each of 2000 tons gross. An order for 
a sailing ship of about 2000 tons has been secured by 
Messrs, D, and W. Henderson and Co,, Meadowside Ship- 








yard, Partick, who have also just closed an order to build 
a steamer of 1200 tons for Messrs. Langlands and Sons, 
Glasgow. Messrs. Barclay, Curle, and Co., Glasgow and 
Whiteinch, have booked an order for a steamer of 3000 
tons for a Leith firm. The Fairfield Shipbuilding and 
Engineering Company, Govan, are about to build a 
annie steamer of considerable size and great speed at 
sea for a company on whose account they have built 
similar vessels. Messrs. M‘Arthur and Co., Paisley, have 
also secured a contract this week. It is for a steel screw 
steamer for a New Zealand firm. This notice may be closed 
by stating that it has been rumoured during the past 
twenty-four hours that the contract for three vessels, 
representing in all 20,000 tons, for the Hamburg-Ameri- 
kanische Actien Packet Fahrt Gesellschaft has been 
secured by the Fairfield Shipbuilding Company. The 
contract has been in the market for some time, and the 
Fairfield Company has on several occasions been asked to 
submit designs, Sir William Pearce is at present in 
Hamburg, as are also several other shipbuilders. These 
facts have given rise to the rumour, which, as yet, is not 
positively confirmed. There is, however, every proba- 
bility of its being founded on truth. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a fair 
attendance on ’Change, but very little business was trans- 
acted. In sympathy with the reports from Glasgow, prices 
were weaker, and No. 3 Cleveland pig iron was offerd at 
3ls. 9d. per ton for prompt delivery. The better —_ 
ments and the decrease in the warrant stores do not help 
to maintain prices, and it is feared that the speculative 
capitalists do not believe that the lowest quotations have 
yet been reached. Producers are still of opinion that 
prices will not recede much further, and look forward to 
a fair steady trade owing to the activity in other de- 
partments. Most of the pig-iron makers decline to book 
orders at less than 323., and some will not do business 
under 32s. 6d. There is no alteration in the manufac- 
tured iron trade, and prices are the same as those quoted 
last week. 

Engineering and Shipbuilding.—There is continued 
activity in these industries. In all the marine engine 
building shops there is more work going on not only on 
account of the recent improvement in shipbuilding, but 
owing to the pressure of shipowners to change their engines 
to the triple-expansion system. Engineers have certainly 
better prospects. There have been no launches on the 
northern rivers since our last notice, but there are a great 
many vessels in a very forward stage of construction. A 
report that Messrs. Robert Stephenson and Co., the 
pioneer engineers of Newcastle-on-Tyne, had received an 
order to build a steamer caused some surprise this week. 
It is, however, not matter for surprise when it is 
explained that since Sir William Armstrong and Co., 
the engineers, joined Messrs. Swan, Mitchell, and Co., 
shipbuilders, and Messrs. Hawthorn and Co., engineers, 
joined Messrs. Leslie and Co., shipbuilders, the old- 
established firm of Messrs. Stephenson and Co. have some 
relationship with Messrs. McIntyre, the shipbuilders at 
Hebburn-on-the-Tyne. The splendid new vessel, which 
is for a London firm, will be built at McIntyre’s yard, and 
will be 340 ft. in length, 43 ft. in breadth, and 28 ft. in 
depth of hold. Her engines will be on the triple-expansion 
system, and will have cylinders 25} in., 41 in., and 67 in. 
in diameter, with 42 in. stroke of piston. She will be 
fitted with all the newest appliances, and will in every 
way be a first-class vessel. 


The Steel Trade.—Throughout the North of England 
the steel works continue busy, and theextensions which are 
being made by several firms are progressing very satisfac- 
torily. The demand for steel is growing tosuch an extent 
that it is believed, that if all the new works which are 
being constructed were in operation the supply would still 
be insufficieut, 

The Coal and Coke Trades.—There is a steady demand 
- all kinds, and the price of coals for domestic purposes 
is firm. 





Tue Russian Navy.—The Russian naval authorities 
are placing petroleum-burning furnaces in the ironclad 
Tchesme, which is approaching completion at Sebastopol. 
The displacement of the Tchesme is upwards of 10,000 
tons, and her armour is 16 in, thick. 





Suction Hosz.—There has lately been introduced a 
new type of suction hose, constructed neither of leather 
nor india-rubber, and yet more flexible than either. It 
has the further advantage of being able to withstand an 
immense amount of hard wear, and of being uninjured 
by contact with oil, indeed it is the better for an occasional 
application of grease. The hose is composed of an internal 
helix of galvanised iron wire covered with from five to 
ten folds of a canvas prepared in some way which gives it 
the appearance of oilskin. Outside all is a wrapping of 
vanised wire strand. This strand is exceedingly flexible, 
and is laid so that its convolutions alternate with those of 
the interior helix, holding the latter securely in place, and 
bending the canvas round them in such a manner that the 
interior of the hose offers a smooth path for the liquid 

ing throughit. The hose is made in all sizes from 
th. to 8 in. and larger, the latter being for the suctions 
of floating steam fire engines. It is particularly useful 
for portable and traction engines, and indeed for all 
purposes in which the wear and tear is very great. It 
is also used on vacuum brakes, for dredging mud and 
sand from the bottom of rivers, for manure and tar pumper, 
and for general purposes. The makers are Messrs. W. H, 
Willcox and Co., 36, Southwark-street, London, S.E. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 

+ may now be addressed either direct to the publisher, Mr. CHARLES 

GiupErt, at the Offices of this Journal, Nos. 35, and 36, Bedford- 

street, Strand, London, W.C., or to our Sole Agent for the United 

States, Mr. W, H. Winky, 15, Astor-place, New York. The prices 

of Subscription (payable in advance) for one year are: For thin 

(foreign) paper edition, 1/. 16s. Od.; for thick (ordinary) paper 

edition, ob. Os. 6d., or if remitted to Mr, Wiley, 9 dollars for thin 
and 10 dollars for thick. 





The latest scientific publications of Mmssrs. JOHN WILBY AND 
Sons, of New York, may be inspected and purchased in the 
Inquiry-Room attached to the Ottice of this Journal. A list of 
these works is published from time to time in the Publications 
Column of our Advertisements. 
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Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6 p.m, on Thursday. 
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NOTICES OF MEETINGS. 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SUR- 
vEyors.—Saturday, October 29th, Home C district ting, 
to be held at Luton, Bedfordshire. By the kind permission of the 
Worshipful the Mayor (Mr, Henry Blundell), the meeting will be 
held in the Council Chamber. 12.45, district business, 1.10, Paper 
on “‘Luton Sewage, Past and Present,” by Mr. W. H. Leete, 
Borough Surveyor. 1.45, Visit Pumping Station and Sewage Farm, 
Windmill Lane. 2.30. Visit Water Company’s Pumping Station, 
Crescent Road, by permission of Mr. R. Phillips, engineer. 
3.0. Visit Messrs. Carruthers Bros,, Straw and Belt Hat and 
Bonnet Manufactory. 3.30. Visit Messrs. T, Lye and Son’s Straw 
Plait Dye Works. 4.0. Cold Luncheon at the Town Hall, at which 
His Worship the Mayor will be pleased to meet the Association. 

CHEMICAL Socrety.—Thursday, November 3, at8 p.m. “ Note 
on the Atomic Weight of Gold,” by Professor Thorpe and A. P. 
Laurie. ‘The Interaction of Zinc and Sulphuric Acid,” by M. 
M. Pattison Muir and R. H. Adie. “A Note on Safety Taps,” by 
W. A. Shenstone. “Note on Guthrie’s Compound of Amylene 
with Nitric Peroxide,” by Dr. A, K. Miller. ‘The Dehydration of 








Metallic Hydroxides by Heat, with Special Reference to the Poly- 
merisation of the Oxides, and to the Periodic Law,” by Dr. Car- 
nelley and Dr. J. Walker. 

Tue Socrety OF TELEGRAPH ENGINEERS AND ELECTRICIANS — 
Meeting at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, S.W. Lpasaners, November 10th, Council 
meeting at 7.0 p.m., ordinary general meeting at 8 p.m. Mas 4 
Sea Sounding in C tion with S rine Telegraphy,” by Ed- 
ward Stallibrass, F.R.G.S., Member. 
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A PROPOSED ELECTRICAL TRADES 
UNION. 

Wer have received an invitation to attend a meet- 
ing of electrical engineers which it is proposed to 
hold ‘‘In order to discuss the desirability of form- 
ing an association to deal with the commercial in- 
terests of the profession (?trade).” The circular 
invitation sent to us adds, ‘‘In order to place this 
movement upon as broad a basis as possible, it has 
been arranged that the notice convening the meet- 
ing shall be issued in the names of the undermen- 
tioned journals: The Engineer, ENGINEERING, 
Industries, The Electrical Review, and The Elec- 
trician,” and is accompanied by a letter from the 
editor of The Electrician, courteously asking our 
consent to the use of our name. We most certainly 
decline the distinction offered to us, and remain 
filled with amazement at the spectacle of a number 
of scientific and technical journals abandoning their 
proper functions and seeking to take the commercial 
affairs of their readers under their protection. For 
be it well understood the proposedassociation of elec- 
trical engineers is not to concernitself either with the 
principles of science, or with the practical applica- 
tion of them, but itis to be devoted entirely to busi- 
ness objects. We read in the current number of 
The Electrician that ‘‘ what we desire is a business 
or trade combination with which science and scien- 
tific societies, except indirectly, have nothing what- 
ever to do.” Again—‘‘ It will, we trust, be perfectly 
clear that. the objects of the proposed Association of 
Electrical Engineers are of a purely business cha- 
racter. To protect their own interests, to promote 
their own industries, and to discuss the best means 
of securing these ends, will be the foremost objects 
of its members—objects which will be none the 
less easily attainable for being openly avowed.” 
No one can deny that these are very desirable and 
laudable ends for the members of a business to 
seek to attain by concerted action, and we should 
be the last to desire to interfere with their un- 
doubted right to use every lawful means to in- 
crease both the volume and the profits of their 
operations. But such affairs do not come within 
our province; we make no pretensions to deal 
with the commercial aspect of engineering, and 
nothing is farther from our intention than to put 


g|ourselves in the false position of supplying an 


initiative to a body of men who are perfectly 
capable of acting for themselves. 

Neither do we wish to be connected with a pre- 
destined failure. For failure the new association 
will certainly be. It will either do practically 
nothing, and drag out a weak colourless existence, 
or it will attempt too much, and be rent by the 
passions and jealousies it will engender. Such is 
the history of all such bodies. If they are content 
to collect statistics and send occasional deputations 
to the Board of Trade, they provide agreeable 
occupation for a secretary, and if he isan able man, 
he justifies his existence by placing a little useful 
information at the disposal of the members. Occa- 
sionally, when the danger of legislation obnoxious 
to the trade raises a feeling of alarm, the association 
is temporarily galvanised into active life, and the 
members forget their jealousies in the absolute 
necessity of presenting a firm front to the common 
foe. But once the danger is past, the bond of 
union is dissolved, and the astute secretary leads 
affairs into their accustomed placid channel by pro- 
posing to make a searching inquiry into some ques- 
tion in which no one takes any great interest. Pas 
de zéle is his motto, and the life of the society hangs 
on his adhesion to the principle it represents. But 
the secretary is not omnipotent, and his views may 
be overridden by more ardent spirits, who conceive 
that having manufactured a society, they ought to 
use it, not only for the purpose of occasionally 
interviewing a Secretary of State and of issuing 
notices to members of Parliament, but also for 
regulating the affairs of the trade. They would 
undertake the prevention of unfair competition, 





the abolition of the practice of cutting prices below 
a given limit, the maintenance of a given quality of 
work, and a score of other things equally impossible. 
Have we not seen failure ever follow the attempt to 
effect the simplest of these objects, viz., the enforce- 
ment of a minimum price? Even in trades where 
all the members are wealthy firms doing business 
on a large scale, such as iron and steel manu- 
facturers, endeavours to keep up prices or to restrict 
production always fail after a short and fitful 
existence. How often has a restricted output 
been discussed in Middlesbrough during the 
last five years, and how little restriction has 
there been beyond that due to natural causes ? 
And if this be so in a manufacture in which the 
cost of every step of the process is accurately 
known, and in which each member can form a very 
fair estimate of the gains and losses of his neigh- 
bour, how much more would it be true of the elec- 
trical trades? Here patents, the claims of share- 
holders, great variation in fixed expenses, and large 
sums spent in unsuccessful experiments render, the 
circumstances of each firm unique. The younger 
manufacturers have started with a clean slate and 
have no sums to write off annually for past losses, 
while the leading firms cannot afford to let exten- 
sive contracts fall into second-class hands, on 
account of the prestige that would thereby accrue 
to their rivals. There are two parties in electric 
light work—the old firms and the new ones—and 
each member of each party is thoroughly distrust- 
ful both of his opponents and of his fellows. These 
are not the elements out of which to form an asso- 
ciation which can only do good in enforcing a 
steady discipline, and in being obeyed ina ready 
and willing self-sacrifice by its members. 

We shall doubtless be told that other trades have 
protective societies. Certainly they have; the 
agricultural engineers have an association which, 
after a vain attempt to regulate prices, now dines 
together occasionally and supplies the members 
with copies of consular reports and notes on 
foreign tariffs; the Iron and Steel Trades Asso- 
ciation (not the Iron and Steel Institute, which is 
purely scientific and technical) collects most admir- 
ably compiled statistics from all the iron - pro- 
ducing countries of the world; the coalowners, 
the millers, and the brewers have associations which 
take note of matters interesting to their respective 
trades. But none of these societies fulfil any func- 
tions beyond forming centres around which the 
trades can occasionally meet to consult on questions 
which are practically without any personal bearing. 
If the electrical trades wish to have such a body, by 
all means let them do so. But surely they are quite 
competent todo so without being invited thereto 
and instructed in the steps they should take, by 
technical journals. The fact that such an idea 
should have arisen at all seems to show that the 
trade does not possess sufficient confidence in its 
leading members to accept even a provisional agree- 
ment at their hands. 

The correspondence which has taken place in 
some of our contemporaries respecting the pro- 
posed association, shows that the two chief ends 
it is expected to attain are, the repeal of legislation 
which is prejudicial to the spread of electric light- 
ing, and the prevention of the competition in prices 
which now prevails. These are two objects most 
devoutly desired by all manufacturers of electric 
light apparatus, and the former at least finds them 
a basis of common union on which they could meet 
without fear of a dissentient voice. But how 
the conditions would be changed when the latter 
matter came under discussion! The method to be 
followed would be, we presume, for the leading 
manufacturers to form themselves into a ring and 
agree that the minimum price of each size of 
dynamo should be so much, and the minimum 
price of wiring a building so much per lamp, and so 
on. Supposing this matter to be settled, the ring 
would then give it out to the world that they were 
the only reliable manufacturers, and that all others 
were of the cheap and nasty order. But would the 
world believe the statement, particularly when it 
found out that it was being made to pay 10 to 20 per 
cent. more than formerly? We very much doubt it. 
The outsiders would pick up a lot of business at 
better prices than they had been able to get before, 
and consequently they would be able to do better 
work which would raise their credit. Thus the mem- 
bers of the ring would have to sit idly watching the 
increased activity of their once despised rivals, 
solacing themselves the meanwhile with the feeling 
that they were acting nobly in sticking to their 





462 


ENGINEERING. 


[Oct. 28, 1887. 








agreement. We fear the scene would resemble 
that in which the members of an orchestra extin- 
guish their candles and slip out one by one during 
the performance of the piece, until the leader finds 
himself waving his batOn without eliciting any re- 
sponse. The temptation to get contracts would 

-overpower the sense of loyalty to the associa- 
tion, and prices would again be settled by competi- 
tion, but not before those who had discreetly kept 
out of the ring had reaped a nice little harvest. 

The meeting may be expected to reveal a good deal 
of variety of opinions judging by the letters which 
have appeared on the subject. r. J. F. Albright 
(Messrs. R. E. Crompton and Co.) refers to the 
association as a resuscitation of a scheme for raising 

rices mooted by his firm twelve months ago. Mr. 
F. L. Rawson (Woodhouse and Rawson, Limited) is 
more explicit, and lays down a list of objects which 
he must surely have copied from the charter of a 
medizeval guild; among them wefind “ To aid in 
the opposition to vested interests when opposed to 
electrical work ;” ‘‘To establish public confidence, 
especially in the financial and commercial world ;” 
** As far as possible, by inspection or otherwise, to 
compel firms to do good work ;” ‘‘ Maintenance of 
prices at a fair level ;” ‘‘The conferring of certifi- 
cates both on individuals and articles ;” ‘‘ Registra- 
tion of black sheep.” 

Mr. Money-Kent appears to wish that the 
new association should consist of manufacturers 
and good firms of contractors. It is not quite 
clear what he expects it to do, but what he would 
like, would be for it to abolish every one who under- 
sells the good contractor, and to secure for the 
latter due consideration at the hands of the manu- 
facturers. Mr. W. T. Goolden sees many difficul- 
ties in organising and working the association. Mr. 
J. Grice Statter thinks that the object of the society 
should be ‘‘ to shake the practice of electrical engi- 
neering into something like an art, having some 
definite rules and principles, and at the same time 
keeping an eye on the work done by all installation 
engineers” (contractors). Mr. Sidney F. Walker 
lays down among the possible duties of the associa- 
tion the education of the electrical workman, the 
passing, if possible, of an Act prohibiting any one 
from practising as an electrical engineer, or work- 
ing as an electrical artisan, unless he shall be duly 
qualified. 

Here are suggestions enough to wreck the most 

romising society ever started. Mr. Money-Kent’s 
etter shows that the interests of the manufacturers 
and the contractors are far from being identical. 
Every reduction in price is to the contractor's 
advantage, for it widens his opportunity for busi- 
ness ; it is not his affair to design new machines or 
conduct experiments, but to find out possible cus- 
tomers and to persuade them into ordering an elec- 
tric light plant. His difficulty now lies in the great 
cost of the apparatus, and his fervent desire is 
that prices may be reduced. Of course the con- 
scientious contractor would like to see the man 
who scamps his work effectually abolished, and 
would make some show of sacrifice to attain this 
end. But it is pretty certain he would not go to 
the length of sacrificing orders, and neither would 
he listen to any reduction of the commissions which 
other correspondents consider so oppressive. Before 
he would do that he would import his machinery, and 
thus the English manufacturer would lose not only 
his profit but his trade. Mr. Walker’s idea, too, of 
making the practice of electricity a close profession 
to which access was to be had only through diploma, 
is not worth serious discussion ; it is opposed to the 
whole spirit and tendency of the times ; and even 
if it were not, what would be the value of certificates 
granted bya purely commercial body, instituted not 
for the public good, but to save the members from 
effecting each other’s extinction by a process of 
mutual throat-cutting? 

Many electricians would be attracted to the new 
association in the hope that it would develop a 
acientific character, in spite of the emphatic de- 
claration to the contrary of its promoters. There 
are plenty of men who have no special interest in 
manufacturers making a profit, but who would like 
to pose before the world as the principal members 
of a society which bore the same relation to elec- 
trical matters that the Institution of Mechanical 
Engineers does to its own branch of engineering. 
These men would do their utmost to push the com- 
mercial interests of the association into the back- 
ground, and to introduce matters which ought 
rightly to be discussed before the Society of Tele- 
graph Engineers and Electricians, and before the 





Institution of Civil Engineers. If they succeeded, 
the former of these bodies would stand in danger 
of extinction, for the greater interest would attach 
to the society dealing with the larger problems. 
If the telegraph engineers let their new friends go 
they will certainly perish of atrophy ; their only 
chance of maintaining themselves is to make their 
society the centre of all kinds of electrical science, 
giving every department its fair share of promi- 
nence, We have, however, every confidence that 
the Council of the Society of Telegraph Engineers 
will be quite equal to meeting the occasion if the 
new association should develop a scientific aspect, 
and that they will grow in popular esteem while 
the new body sinks into the position of some 
other societies which merely furnish a platform 
where mediocrities may indulge in mutual ad- 
miration free from the disturbing influence of 
greater minds. 

Whichever way we regard the proposed associa- 
tion, we see every avenue it can traverse blocked by 
failure, unless it adopts the safe course of doing 
nothing. The attempt to keep up prices must 
fail as it has done with every other trade in 
this country ; the attempt to control its members 
must fail because it can have no power to enforce 
its judgments ; the attempt to impose itself on the 
world as the standard of all electrical virtue and 
fair dealing must fail, because self-laudation is uni- 
versally distrusted, and the attempt to lead in 
scientific matters will fail because there are other 
bodies more fitted to deal with these. We would 
warn all who are thinking of joining the new 
association to consider well whether the advantages 
it can possibly offer warrant them in risking their 
reputations by being connected with a scheme en- 
vironed with so many perils, and demanding so 
many sacrifices. If they are manufacturers, are they 
willing to lose business and prestige, and see orders 
meanwhile go to outsiders? If they are middle- 
men, are they willing to see electric light repressed, 
and the difficulty of finding buyers intensified in 
order that manufacturers may reap an extra profit ? 
If they are commercial men, are they willing to give 
up their usual commissions, ? and if they are scien- 
tific men, are they willing to submit to the dictation 
of a body of manufacturers? When a sufficient 
number of men of all classes can be found to deny 
themselves in these ways, then there will be the ele- 
ments for such an association, and not before. And 
if under such impossible conditions the desired as- 
sociation could be formed it would be found that 
outsiders and foreign manufacturers alone would 
reap the benefit. 








STEEL PROJECTILES. 

Since the limited order of 200 chrome steel pro- 
jectiles was given to the Holtzer Company, of 
Unieux, last winter, neither the Admiralty nor the 
Ordnance Committee appear to have evinced much 
interest in a subject to which foreign governments 
attach so much importance. In the ever-progressive 
struggle between guns and armour, in which the 
advantage at every forward stage rests with the 
offence, it has become clear, at least to the scientific 
advisers of other countries, that higher powder 
charges, increased velocities, greater weights, and 
improved materials of projectiles, must be answered 
with corresponding changes in armour plating. So 
iron has given place to compound plates, and— 
except in this country—compound plates are yield- 
ing to those of solid steel. Doubtless in the near 
future these latter will be again proved unable to 
resist the projectiles that will be fired against 
them, and nothing will remain but to improve the 
qualities of the steel armour—unless, indeed, 
the test of actual experience shall revolutionise 
modern ideas in the construction of warships. 
It is characteristic of this country to cling to 
a practice once established, and when necessity 
forces a change, to seek in modifications rather 
than on new lines, the means of meeting satisfac- 
torily, altered conditions. This habit appears to be 
accentuated to an extravagant degree in the various 
Government departments, probably partly on ac- 
count of a laudable caution, and partly, perhaps 
chiefly, from a fear of assuming responsibility. It 
follows, therefore, that a system once established 
continues in existence long after it ought to have 
been modificd or abolished, with the result, in the 
department responsible for war material at least, 
that large sums of money are wasted, and the defen- 
sive resources of the country are kept in arrear. As 
every one knows this has been notoriously illustrated 





by our ordnance system, and to a less degree with 
projectiles and armour plating. At present we are 
wholly dependent upon the old type service shells 
which break up almost like glass bottles against 
the steel face of a compound target. The leading 
European nations possess large and increasing stores 
of chrome steel projectiles, which are capable of 
piercing such targets and many feet of solid backing 
besides. In the same way, in France at least, it 
has been long recognised that compound plates must 
give place to steel, and such plates are now being 
manufactured, as it is known that they alone are 
capable of resisting the shells which are a speciality 
of the Holtzer firm. Possibly the trials which took 
place on Thursday, the 20th instant, may serve to 
convince the authorities on two points, the necessity 
of improving the nature of projectiles, and the in- 
efficiency of compound plates to keep out steel 
shells. 

It will be remembered that last winter we devoted 
considerable space to this subject, and that we com- 
mented at some length on the action of the Ordnance 
Committee. For reasons that are now unnecessary to 
examine, the Firminy Company, to the exclusion of 
various other French firms, had received the favour- 
able consideration of the Admiralty. A prominent 
English firm had made arrangements for the manu- 
facture of steel projectiles on the secret method 
followed by Firminy, and a large order was given to 
the latter firm, to the exclusion of Messrs. Holtzer. 
At the last moment, however, wiser considerations 
prevailed, and the last-named manufacturers were 
intrusted with the supply of 200 projectiles of 
large calibre. Every one remembers what fol- 
lowed, how only two instead of four Holtzer shot 
were fired, with such satisfactory results that the 
whole lot was accepted, and how alittle later, when 
the Firminy projectiles were subjected to test, 
their conspicuous failure left the authorities 
no choice but to reject the whole order. Since 
that time, as we have said above, the authorities 
have apparently shown much apathy on this 
all-important subject. But two very important 
interests were badly affected by the Firminy failure 
and the Holtzer success. On the one hand, 
apart from the fact that materiél of great value 
had been rejected, the credit of the French firm 
was impugned, and theenterprise shown by Messrs. 
Firth and Son was but poorly repaid at the outset. 
On the other hand, the character of compound 
armour had sustained a severe shock when the 
Holtzer projectiles shattered the target last spring. 
It was very naturally felt by both parties that the 
plates of this target were of an old type, possessing 
far less resistance than those of more modern make, 
such as that for example which resisted so well the 
attack of the Firminy projectiles and secured their 
rejection. To reinstate the reputation both of these 
shells and of the compound plate, pressure was very 
rightly brought to bear to subject the Holtzer 
projectile to what was claimed to be as severe a 
test as those of Firminy, for it is evident that if 
the best type of steel-faced armour could resist 
the projectile no more powerful argument could 
be advanced against the advocates of all steel, 
while it would follow that the material manufac- 
tured by Firminy was at least as good as that made 
by Holtzer. 

The intended trial was therefore awaited with con- 
siderable excitement. The target selected was faced 
with a 16 in. compound plate made by Sir John 
Brown and Co., and was avowedly one of the best 
they could manufacture. It was, in fact, the second 
half of the plate specially made to resist the attack 
of the Firminy projectiles last spring, and which it 
did so effectually. The conditions of firing were 
the same as before, and the result was much the 
same ; the plate was broken into two parts, and 
cracks was developed all over its surface. The frame 
at the back was broken, and the plate was moved 
back bodily 4 in. or 5 in., then the shot passed 
through 10 ft. of solid backing, and was stopped by 
an old armour plate at the rear. When removed it 
was found to be intact, and so little deformed that 
it could apparently have been put into the gun and 
fired again. 

A singular incident in connection with this re- 
markable test is worth putting on record. When 
the shot was extracted it was found that a pair of 
rabbits had found a home in a little open space at 
the back of the target. One was removed uninjured, 
the second had been killed by the projectile, the 
only apparent injury it had sustained having been 
a broken leg and the removal of asmall patch of fur 
on one side, Probably this experience is unique, 
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for surely such small game was never killed before 
with such a weight. of metal. We believe the 
officers at Woolwich propose to have the victim to 
the third chrome steel projectile ever successfully 
fired in this country, preserved as a souvenir. 
Before this remarkable round was fired—a 
round which we think will become historical—a 
very interesting experiment was tried. It was de- 
sired to ascertain the effect produced by a Holtzer 
projectile when fired against a compound plate at an 
angle of 45 deg., that is to say, that it should strike 
the plate almost tangential to the point. The target 
was made at Cammell’s, the projectile was a 12 in. 
Holtzer fired from a 45-ton breechloading gun, witha 
striking velocity of 1880 ft. persecond. Under these 
extreme conditions the shot actually entered the 
late to such a depth that its head and part of the 
body was embedded to a depth of 7 in. or 8 in., 
then it broke, the rear part falling in several pieces. 
Repeated experiments in France haveshown that had 
the angle been 30 deg. instead of 45 deg., complete 
penetration would have taken place. A Palliser 
12-in. shot was also fired at a similar plate, under 
the same conditions, with the result that it was 
shattered into small fragments after making an 
indentation about 2 in. deep. For the present 
comment is unnecessary, probably no such instruc- 
tive or important gunnery experiments have ever 
been conducted at Shoeburyness ; we can only hope 
that the lesson will not be thrown away upon the 
authorities. Certainly foreign governments will 
not fail to profit by it. 








THE DUDLEY BOILER EXPLOSION. 

THE adjourned inquest with regard to the boiler 
explosion which occurred at Messrs. Brown and 
Freer’s iron works at Brierley Hill, near Dudley, 
on Tuesday, the 11th inst., and to which brief refer- 
ence was made in our last issue (see page 440 ante), 
was held on Tuesday last at the Town Hall, Dudley, 
before Mr. E. B. Thorneycroft, the deputy coroner, 
Wolverhampton. In order that the evidence at 
the inquest may be more readily understood: we 
have prepared three sketches (see next page), 
Figs. 1 and 2 showing the construction of the 
boiler and external brickwork flues, and Fig. 3 
showing the manner in which the boiler shell 
gave way. In order to save reference to our pre- 
vious report we may just repeat that the rectangular 
piece of plating which was blown out consisted of two 
plates united by a single rivetted seam running ver- 
tically near the centre of the rectangle. It was at 
this seam that the boiler first gave way, the two 
plates being then opened outward like a pair of fuld- 
ing doors and hinged off through the solid plate at 
each side ; the two plates were then blown to the 
right and left respectively, while the reaction of the 
issuing steam and water shot the boiler backward to 
a distance of upwards of 30 yards. 

At the adjourned inquest on Tuesday last the first 
witness called was William Crissold, engineman at 
Messrs. Brown and Freer’s, who wished to add some- 
thing to his evidence given at the last sitting. Since 
he was last examined he had inspected the stop 
valve and found the valve spindle very much bent, 
and the valve was open about ;%; in. After 
straightening the spindle he found it would leave 
the valve open about j; in. He thought this 
would not afford sufficient freedom for the steam 
to escape, and this would, he thought, cause 
extra pressure in the boiler, so that in his opinion 
the explosion was due to excessive pressure ; but 
what the pressure would be he was not prepared to 
say. Had the stop valve, which was 5 in. in dia- 
meter, been wider open, he thought the explosion 
would not have occurred. Since the explosion he 
had examined the safety valve. It was in poor 
condition, as far as fit was concerned, but he did 
not think it was wedged in any way, and it would 
be quite as effective in its working. 

In reply to the coroner, Crissold added that 
having seen the ripped seam, he was of opinion 
that the boiler had not burst at the working 
pressure of 301b. He would not like to speak 
positively as to the exact pressure at the moment 
of explosion, but thought it would not be less 
than 50 1b. or 601b. The witness, however, did 
not show by what calculation he had arrived at this 
conclusion. The boiler was fed with a continuous 
supply of water. 

In answer to the foreman of the jury, the witness 
said it was customary when the steam was blowing 
off to hang a weight on the counterbalance lever of 
the safety valve to assist in opening the valve, and 





thus afford freer escape. In reply to Mr. Perry 
(solicitor for the owners), he stated that he noticed 
traces of leakage at his examination in August 
and September last, but these were at the seams 
in the curved portion of the shell. He thought 
the seam which failed was defective before the ex- 
plosion, but he did not think this defect could have 
been discovered even by the most careful examina- 
tion, as the defect was between the laps. He thought 
the Boiler Company’s inspector might have made a 
careful examination the day before the explosion, 
and yet might not have discovered the defects in 
the seam which failed. 

William Jeke, engineman in charge of exploded 
boiler, on duty at time of explosion, said when he 
went on duty he did not specially examine the stop 
valve. If it had been shut he would at once havefound 
it out by the steam escaping from the safety valve. 
Steam was blowing off pretty freely at the safety 
valve for a time before the explosion, but it was not 
an unusual blowing off. They did not, as a rule, 
open the stop valves more than # in., as if the valve 
was opened wider the boiler was liable to prime. 
Just before the explosion he removed two weights, 
about 13 lb., from the counterbalance of the safety 
valve, leaving about 7 lb. on the counterbalance. 
The effect of this would be to increase the pressure, 
and he did it because the steam in the works at 
large was going down. The safety valve on this 
boiler was used as a blow-off valve to let off any 
spare steam from the whole of the boilers in the 
works. When there were no counterbalance weights 
on the lever the load would be at its maximum of 
about 30 1b. If the stop valve on the boiler were 
shut at the time it would tend slightly to increase 
the pressure, but the safety valve would be suffi- 
cient to prevent: any serious increase taking place. 
He estimated the pressure in the boiler at the time 
would be about 27 lb. on the inch, providing the 
stop valve was open. If it were shut the pressure 
might possibly have increased to 30 lb. or 35 lb. 

Samuel Lawton, day engineman, said the sto 
valve was usually opened about tin. If the stop 
valve had been closed the feed would not have 
entered the boiler. If the stop valve had been 
closed it would at once have been found out. He 
opened the stop valve at eleven o’clock on the 
morning of the explosion two turns of the screw, 
which would give about }in. of opening. There 
was a lock nut on the valve spindle, and he locked 
this when he opened the valve. He could not form 
any opinion as to the cause of the explosion. There 
was nothing to show that the boiler was short of 
water at the time. 

Mr. Edward B. Marten, chief engineer Midland 
Boiler Insurance and Inspection Company, said the 
boiler in question was insured with his company. 
He had examined it and prepared a full report. 
He had known the boiler since 1863. It was of the 
Rastrick type, and was made about the year 1859. 
It had been under the regular inspection of the 
company since 1863. The boiler was insured for 
the sum of 5001. The last ‘‘ thorough” examination 
of the boiler was made the day before the explosion 
by Inspector Short. There was nothing dangerous 
detected, and nothing was said in the report to the 
owners at all detrimental to the boiler. There 
were a few defects reported, but these were of a 
minor character, and had nothing to do with the 
explosion, and he did not think it was at all neces- 
sary to stop the working of the boiler on account of 
these defects. Thecompany’s report on the boiler was 
posted to the owners on the night of the explosion. 
After the explosion he examined the stop valve 
and his impression was that it was closed. When 
he first saw the valve, about twelve hours after the 
explosion, he tried it and found it tight, but he 
did not examine it minutely as he did not wish to 
disturb anything. Subsequently he tried it again 
and it was then much freer, but the valve had then 
been handled by several persons. He thought the 
valve might have got damaged or altered in the 
course of the explosion, even if the valve was 
fastened with the lock nut as described by Lawton. 
He examined the safety valve. It was smashed, 
the valve being out of its place and the rod broken 
off. He thought it was possible to tell even now 
the extreme pressure to which the valve was loaded. 
It was so adjusted as not to give a pressure of more 
than 301b. He had examined the plates of the 
boiler. The part which failed consisted of two 
plates. The one which formed the outside lap was 
the thinnest, but it was still so thick that the plate 
should have stood five or six times the working 
pressure, On examining very carefully the vertical 





seam uniting the two plates, he thought there 
were signs which showed it to have been partially 
fractured from rivet hole to rivet hole, but he did 
not think it was possible to have discovered these 
defects before the explosion. The thickness of the 
plate at the seam was reduced from more than 7, in. 
to about ;5;in. Apart from the seam rip he thought 
the boiler ought not to have burst at less than five 
or six times the working pressure, or, say, 180 lb. 
on the inch. Seeing the seam rip it was impossible 
to say what was the precise pressure at which it 
burst. It was a matter of evidence what was on the 
boiler at the time. Hedid not, however, think even 
if the stop valve were shut the pressure would 
rise 4 lb. or 5 lb, above the working load of 
30 lb. He would like, however, to add that 
from the appearance of the seam rip it was 
difficult to think it had burst at 301b. He was 
compelled, however, to accept the fact that the 
boiler had burst at considerably less pressure 
than would be necessary to explode it without the 
seam rip. 

Mr. Marten here handed in a memorandum on 
the explosion which he had prepared for the jury 
at the request of the coroner, and which read as 
follows : 

On Wednesday morning, October 12, I examined the 
boiler which exploded the previous night at Messrs, 
Brown and Freer’s, causing the death of seven and the 
injury of several other persons. 

Having made it very much the business of my life to 
try and prevent loss of life by boiler explosions, the terrible 
fatality in this case called for the most careful inquiry 
into all the circumstances, It was further my duty to 
make strict investigation as representing the company 
with which the boiler was assured. 

The boiler was a two-furnace Rastrick boiler designed 
to make use of the waste heat from puddling furnaces 
like those still largely used in iron works in various parts 
of the kingdom, and although a strong form of boiler and 
very effective for its purpose, it has the great disadvan- 
tage that it must stand among the men so that, although 
not more subject to explosion than other boilers, when 
they do explode the loss of life is often great, as in the 


P | present instance. 


There are also two other inconveniences in the use of 
the Rastrick boiler. The men in charge have no control 
over the firing, and therefore have to deal with whatever 
heat comes from the furnaces, which constantly varies as 
the iron is melting, boiling, or being made into balls for 
the forge. The men also have to travel round a good dis- 
tance from the engines which they mind and to deal 
ie the safety valves by means of rods attached to the 
evers, 

The boiler was mounted with the usual fittings, and the 
safety valve was loaded to 30 lb. on the square inch. It 
was connected with thirteen other boilers in the works, 
there being pressure gauges at the four engines. On 
visiting the works the morning after the explosion, and 
examining the boiler, it appeared from the nature of the 
rents that the first part to give way was the upright seam 
between the two ruptured plates that were blown cut, 
and which allowed them to open like cupboard doors torn 
from their hinges, and they were found on each side of the 
rent near the seating of the boiler. 

Both the plates and rivet heads were reduced by corro- 
siov, but no part of the torn edge seemed very much 
reduced in thickness, the thinnest part being +’; in., which 
on the ordinary calculation would give a bursting pressure 
five or six times the ordinary working pressure of 30 Ib. 

This led to the yet mere that there must have been 
more than the usual pressureto cause rupture, and the 
finding of thestop valve shut seems to make this more 
probable, although this could only have been possible if 
the safety valve did not do its proper duty. 

The safety valve was found much injured by the fall 
after the explosion, but could be so far restored that the 
load could be estimated. It was about 351b. or 36 lb., 
with the weight at the extreme end of the lever. The 
safety valve was 5in. in diameter, and a valve of this 
size should have baen capable of passing all the steam 
from the boiler even at full working pressure without 
raising the pressure many pounds. 

If there was not more that 30)b. in the boiler at the 
time, some local weakness in the seam which first rent 
must be supposed ; such as cracks between the rivet holes 
not coming quite to the surface, and commonly called 
seam rips; or the quality of the plates must have been 
greatly depreciated. Minute examination with a magni- 
fying glass showed that the iron in the body of the plate 
on the line of fracture was not united in some places, 
making dark spots, and these may have been cracks of 
the kind named, but there is no clear indication that any 
water escaped, or any deposit of scale as there would have 
been with leakage, so that if dangerous seam rips existed, 
they must have been of recent date, or not developed 
enough to be seen from the outside. 

Seam rips are generally found in iron of originally hard 
and brittle nature, or which has become so by continued 
use with great heat on one side and comparatively ccol 
water on the other, as in a boiler, and is sometimes called 
“fatigue.” The general appearance of the iron did not 
suggest this loss of strength, but an attempt to cut up and 
flatten the plates for testing showed it had become hard 
and brittle and very liable to seam rip. The:e rips do nut 
necessarily occur from pressure only, but from the strains 
of unequal expansion during cooling and heating a boiler. 

Judging from what can be observed from the boiler and 
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fragments since the explosion, the most likely explanation 
of the cause of the explosion is that the stop valve was 
either shut or so nearly shut as not to make complete con- 
nection with the rest of the boilers, leading to great 
probability that there was more than the usual working 
pressure in this one boiler. But if the pressure was not 
thus more than usual, then the seam which gave way must 
have been much weaker than it ap when the boiler 
was in its place or than would supposed from its 
appearance since the explosion. 


Questioned by foreman, Mr. Marten said he 
always found the firm adopted the recommenda- 
tions of the company. The weakness of the seam 
could not have been ascertained by inspection. 
With the weight of the safety valve at the end, 
and no counterweights on the balance lever, the 
load would not exceed 35 lb., and this could 
not have been exceeded unless the valve was de- 
liberately tampered with. If there were counter- 
weights on at the time as stated, the pressure would 
be less than 35 1b. A piece of the plate cut from 
the boiler had been pulled asunder in a testing 
machine, and it stood about 20 tons on the inch, 
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but the test piece broke near the jaws of the 
machine, and he could not tell what the elongation 
of the specimen was, but he judged from the frac- 
ture that the plate was of a brittle character. 

Mr. Joseph T. Short, inspector to the Midland 
Boiler Insurance Company, was then called, and 
presented his report on the exploded boiler. He 
thought the explosion was due to excessive pres- 
sure. 
found in the course of his examinations. But he 
saw nothing in the course of his examination the 
day before the explosion to lead him to think the 
boiler was not safe, 

This completed the evidence and the coroner 
summed up, briefly explaining the law with regard 
to criminal responsibility and also pointing out 
how improbable it appeared that the stop valve 
could have been shut or the pressure much above 
the ordinary working load at the time. From Mr. 
Marten’s evidence, hesaid, it appeared that he was 
unable to say positively that the pressure was ex- 
ce:sive at the time of the explosion, and he could not 
swear that it would take more than the ordinary 
working load to rupture the seam in its defective con- 


dition. The jury then retired, and after about half | 


an hour's deliberation, returned the following ver- 
dict : 

Firstly, that the deaths of the deceased were 
caused by the explosion of a certain Rastrick boiler 
at the iron works of Messrs. Brown and Freer on 
the 11th day of October inst. 

Secondly, the jury are of opinion that the explo- 
sion was not caused by any deficiency or want of 


water in the boiler, but by the weakness of the | 


boiler in the neighbourhood of a certain seam rip, 
such seam rip being unobservable on a reasonable 
inspection of the boiler, and, therefore, they are of 


He had always reported any defects he| 


opinion that the explosion and deaths resulting 
therefrom was brought about accidentally. 

The jury added a rider to the effect that all boilers 
should be periodically tested by hydraulic pressure, 
whereby seam rips or any other weak portions of 
the boiler would be more readily detected. 

On careful consideration we think the verdict 
very fairly expresses the facts of the case. The 
explosion was in no way due to overheating 
through shortness of water, and in fact such a view 
was not put forward by any of the witnesses, so 
that the verdict, as far as its reference to such a 
theory was concerned, was unnecessary. One or 
two of the witnesses were of opinion that the 
pressure was considerably in excess of the ordinary 
working load, but there was no evidence of import- 
ance to support this view. It was sought to prove 
that the stop valve was closed, or nearly closed, at 
the time, but it was evident that this might have 
been simply a result of the explosion, and even if 
the valve had been by any means closed, the 
safety valve was of sufficient area to have prevented 
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parisons being made or unjust conclusions drawn 
with regard to the importance of boiler inspection 
_ general and its great benefit to the public as a 
rule, 

The Rastrick boiler is undoubtedly a type which 
is distressed by the conditions of working to an 
alarming extent, and one which most boiler engineers 
would for many reasons wish to see disused. Some 
objections to it are referred to in the memorandum 
which Mr. Marten presented to the coroner, and we 
may perhaps supplement them with a few others 
for the benefit of those of our readers who have to 
do with their working or construction. The diameter 
of such boilers is, as a rule, large; and it is upon 
this large shell (in a state of tension in consequence 
of the internal pressure) on which the flames are 
first brought to bear, and the objection in this 
respect will be at once seen when the mode of heat- 
ing is compared with that of an ordinary internally 
fired boiler. Again, the boiler being set vertically, 
any steam generated crawls up the perpendicular 
face of the shell plates keeping off the water, and 
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any accumulation of pressure, and there was not a 
shred of evidence of any kind whatever to show 
that it was in the slightest degree inoperative at 
the time. 

A careful examination of the seam at which rup- 
ture first occurred leaves no doubt in our minds 
that it was in such a defective condition that its 
failure at the working pressure is not a matter for 
surprise. The thickness of the plate along the line 
of rivets was reduced from jz in. to an average 
of ;'; in., while the rivet heads were nearly all 
wasted away by corrosion on the outside. This 
wasting, however, though serious, could not, con- 
sidering the comparatively low pressure at which 
the boiler was worked, be considered a positive 
source of danger in itself, were it not for the fact 
that the remaining thickness of plate was seriously 
weakened by old fractures in the body of the metal, 
running from rivet hole to rivet hole along the 
seam in the outer overlap. These fractures, how- 
ever, except in one or two instances, only pene- 
trated partly through the metal, and started at the 
middle of the joint, that is to say, from the face of 
the plate lapping against the inside overlap, so that 
their discovery, even by the most minute inspec- 
tion, was impossible. No reflection, therefore, can 
| be cast upon the inspecting company on this score. 
| It was certainly a cruel irony of fate which led the 
inspecting company to ‘‘ thoroughly” examine the 
boiler the day before the explosion and resulted in 
| the owners receiving a report to the effect that it 
| was safe and in working order, on the morning 
| after the occurrence, and when the boiler was lying 
30 yards from its seat with a huge gap in its side. 
It was one of those awkward coincidences which 
| prove sometimes that truth is stranger than fiction, 
|and we should be sorry if it resulted in unfair com- 





thus still further aggravates the tendency to over- 
heating caused by the intense character of the 
flames themselves. In making a comparison be- 
tween the heat applied to a Rastrick boiler and 
that to one of the ordinary internally fired type, we 
would wish to draw aclear distinction between ‘‘ in- 
tensity” and ‘‘ quantity” of heat. It is the ‘‘in- 
tensity” coupled with its local application, and not 
the sum total of the heat, which makes the flames 
so specially trying in the case of the Rastrick. 
When, as is sometimes the case, only one 
puddling furnace is at work, and thus only one- 
half of the outer shell of the boiler is exposed to 
the action of the flames, it is at once apparent that 
strains of an extremely distressing character may 
be set up in consequence of the unequal expansion, 
the magnitude of which strains would be almost im- 
possible to estimate, and which can only be described 
as cruel. It is such stresses as these that the 
hydraulic test is incapable of measuring. The mere 
fact that such a boiler had stood a quiet hydraulic 
pressure of a certain amount is no criterion that it 
would not fail at a much lower pressure subse- 
quently, when the action of the fire outside and the 
water inside were brought into play, and we advert 
to the point with a view to prevent the importance 
of hydraulic tests, as referred to in the verdict, being 
over-estimated, although such tests are most un- 
doubtedly of great value. 
Another matter which is sometimes overlooked by 
boiler owners is the great importance and necessity 
of boilers being carefully inspected during process of 
construction, as well as after they are made. From 
our experience we are convinced that it is no un- 
common thing for a boiler to be severely distressed 
by bad workmanship and ill-treatment before it is 





set to work, and the main difficulty in regard to 
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this lies, as in the case of the strains to which we 
have just referred, in the impossibility of correctly 
estimating the extent of the injury, and, therefore, 
renders it the more imperative that it should not 
be inflicted. Such injuries as we refer to, are 
especially likely to occur when boilers are con- 
structed with punched rivet holes; fortunately 
the practice of drilling all holes in place is rapidly 
spreading amongst our best makers, and it is to be 
hoped that before long the demands for this mode 
of construction will cause it to become general. 
The wear and tear which a boiler, however well 
designed, constructed, and worked is called upon 
to undergo in the course of its existence is so great 
and trying that of all engineering structures with 
which we have to deal it can least afford to start 
life in an unhealthy condition. 





EXPLOSIVES FOR COAL-MINING. 


A series of experiments of great interest and 
vital importance to colliery owners and all those 
engaged in mining coal has been carried out during 
the last ten days in the South Yorkshire coalfield. 
The new Mines Regulation Act provides that any 
explosible used in coal mines shall either be fired in 
a water cartridge, or be of such a nature that it 
cannot inflame firedamp. ‘This, indeed, is the 
problem which has puzzled many able chemists 
during the last few years, and which Dr. Roth, of 
Berlin, claims to have solved with his explosive 
‘*Roburite.” We recently gave a detailed ac- 
count of trials carried out at the School of Military 
Engineering, Chatham, to test the safety and 
strength of roburite, as compared with gun- 
cotton, dynamite, and blasting gelatine. The 
results were conclusive of the great power of 
the new explosive, and so far fully confirmed the 
reports of the able mining engineer, and the 
chemical experts who had been sent to Germany to 
make full inquiries. These gentlemen had ample 
opportunity of seeing roburite used in the coal 
mines of Westphalia, and it was mainly upon their 
testimony that the patents for the British Empire 
were acquired by the Roburite Explosive Company. 

It has, however, been deemed advisable to give 
practical proof to those who would have to use it, 
that roburite possesses all the high qualities claimed 
for it, and hence separate and independent trials have 
been arranged in such representative collieries as the 
Wharncliffe Silkstone, near Sheftield, Monk-Bretton, 
near Barnsley, and, further north, in the Durham 
coalfield, at Lord Londonderry’s Seaham and Silks- 
worth collieries. Mr. G. B. Walker, resident 
manager of the Wharncliffe Colliery Company, had 
gone to Germany as an independent observer—pro- 
vided with a letter of introduction from the Under 
Secretary of State for Foreign Affairs—and had 
seen the Director of the Government mines at Saar- 
bruck, who gave it as his opinion that, so far as his 
experience had gone, the new explesive was a most 
valuable invention. Mr. Walker was so impressed 
with the great advantages of roburite that he de- 
sired to introduce it into his own colliery, where he 
gladly arranged with the company to make the first 
coal-mining experiments in this country. These 
were carried out last week in the Parkgate seam of 
the Wharncliffe Silkstone Colliery, under the per- 
sonal superintendence of the inventor, Dr. Roth, 
and in the presence of a number of colliery managers 
and other practical men. 

In all six shots were fired, five of which were for 
the purpose of winning coal, while the sixth was 
expressly arranged as a ‘‘ blow-out shot.” The 
roburite—which resembles nothing so much as a 
common yellow sugar—is packed in cartridges of 
about 43 in. in length and 14 in. in diameter, each 
containing about 65 grammes (one-seventh of a 
pound) inclosed in a waterproof envelope ; by divid- 
ing a cartridge, any desired strength of charge can 
be obtained. The first shot had a charge of 90 
grammes (one-fifth of a pound) placed in a hole 
drilled to a depth of about 4 ft. 6 in., and 1} in. in 
diameter. All the safety lamps were carefully 


covered, so that complete darkness was produced, | dark 


but there was no visible sign of an explosion 
in the shape of flame—not even a spark—only 
the dull heavy report and the noise made by 
the displaced coal. A large quantity of coal was 
brought down, but it was considered by most 
of the practical men present to be rather too 
much broken. The second shot was fired with a 


single cartridge of 65 grammes, and this gave the 
same remarkable results as regards absence of flame, 
and, in each ¢ase, there were no noxious fumes 





perceivable, even the moment after the shot was 
fired ; this reduced charge gave excellent results 
as regards coal winning, and one of the subsequent 
shots, with the same weight of roburite, uced 
from 10 to 11 tons of coal in almost a solid mass. 

It has been found that a fertile cause of accidents 
in coal mines is insufficient tamping, or ‘‘ stem- 
ming,” as it is called in Yorkshire ; therefore a hole 
was bored into a strong wall of coal, and a charge of 
45 grammes inserted, and very slightly tamped, 
with the view of producing a flame if such were 
possible. This ‘* blow-out” shot is so termed from 
the fact of its being easier for the explosion to blow 
out the tamping, like the shot from a gun, than to 
split or displace the coal. The result was most 
successful, as there was no flash to relieve the utter 
darkness. 

The second set of experiments took place on 
Monday last, the 24th inst., in the Monk-Bretton 
colliery, near Barnsley, of which Mr. W. Pepper, 
of Leeds, is owner. This gentleman determined to 
give the new explosive a fair and exhaustive trial, 
and the following programme was carried out in the 
presence of a very large gathering of gentlemen in- 
terested in coal-mining; the chief inspector of 
mines for Yorkshire and Lincolnshire, Mr. F. N. 
Wardell, was also present, and the Roburite Ex- 
plosives Company was represented by Lieut.-General 
Sir John Stokes, K.C.B., R.E., chairman, and 
several of the directors. 

1. Surface Experiments.—A shot fired on the 
ground, exposed; this gave no perceptible flame 
(70 grammes of roburite was the charge in these 
experiments). 

2. A shot fired on the ground, bedded in fine coal 
dust; no flame nor ignition of the coal dust was per- 
ceptible. 

3. A shot fired suspended in a case into which 
gas was conducted, and the atmospheric air allowed 
to enter so as to form an explosive mixture. The 
gas was not fired. 

4. A shot fired in a boiler flue 16 ft. by 2 ft. 8 in., 
placed horizontally, in which was a quantity of fine 
coal dust kept suspended in the air by the action 
of a fan. No flame nor ignition of the coal dust 
took place. 

5. A shot fired as above, except that an explosive 
mixture of gas and air was flowing into the boiler 
tube in addition to the coal dust. That this mix- 
ture was firedamp was proved by the introduction 
of a safety lamp, the flame of which was elongated, 
showing what miners call the ‘‘blue cap.” There 
was no explosion of the gas, or sign of flames. 

6. A shot of roburite fired in the boiler-tube with- 
out any gas or suspended coal dust. The report 
was quite as loud as in the preceding case ; indeed 
to several present it seemed more distinct. 

7. A shot of $ 1b. gunpowder was fired under the 
same condition as No. 5, 7.e., in an explosive mix- 
ture of gas and air with coal dust. The result was 
most striking, and appeared to carry conviction of 
the great comparative safety of roburite to all pre- 
sent. Not only was there an’ unmistakable ex- 
plosion of the firedamp, with very loud report, and 
a vivid sheet of flame, but the gas flowing into the 
far end of the boiler tube was ignited and remained 
burning until turned off. 

In the Pit.—1. A 2-in. hole was drilled 4 ft. 6 in. 
deep into coal, having a face 7 yards wide, fast at 
both ends; and holed under for a depth of 8 ft., 
end on ; thickness of front of coal to be blown down 
2 ft. 10 in., plus 9 in. of dirt. This represented a 
most difficult shot, having regard to the natural 
lines of cleavage of the coal ; a ‘‘ heavy job” as it 
was locally termed. The charge was 65 grammes 
of roburite, which brought down a large quantity 
of coal, not at all too small in size. No flame was 
perceptible, although all the lamps were carefully 
covered. 

2. A 2-in. hole drilled 4 ft. 6in. into the side of 
the coal about 10 in. from the top; fast ends not 
holed under ; width of space 10 ft, This was pur- 
posely a ‘‘ blow-out” shot. The result was again 
most satisfactory, the charge exploding in perfect 
ness. 

3. A ‘* breaking-up” shot placed in the stone 
roof for ‘‘ripping,” the hole being drilled at an 
angle of 35 deg. or 40 deg. This is indeed to open 
a cavity in the perfectly smooth roof, the ripping 
being continued by means of the “‘ lip” thus formed. 
The charge was 105 grammes (nearly 40z.), and it 
brought down large quantities of stone. 

4, A “‘ripping” shot in the stone roof, hole 4 ft. 
6in. deep ; width of place 15 ft. with a ‘‘lip” of 2 ft. 
6in. This is a strong stone “‘ bind,” and very 











difficult to get down. The trial was most successful, 
a large heap of stone being brought down and more 
loosened. 

5. A second ‘‘blow-out” shot, under the condi- 
tions most likely to produce an accident in a fiery 
mine. A 2-in. hole, 4 ft. 6 in. deep, was drilled 
in the face of the coal near the roof, and charged 
with 105 grammes of roburite. A space of 6 in. or 
8 in. was purposely left between the charge and the 
tamping ; the hole was then strongly tamped for a 
distance of nearly 2ft. The report was very loud, 
and a trumpet-shaped orifice was formed at the 
mouth of the hole, but no flame or spark could be 
perceived, nor was any inconvenience caused by the 
fumes, even the instant after the explosion. 

Further Experiments at Wharncliffe Colliery.— 
On Tuesday last, the 25th inst., some very interest- 
ing surface trials were arranged with great care by 
Mr. Walker. An old boiler flue was placed ver- 
tically, and closed at top by means of a removable 
wooden cover, the interior space being about 
72 cubic feet. A temporary gasometer had been 
arranged at a suitable distance by means of a 
paraffin cask having a capacity of 6 cubic feet sus- 
pended inside a larger cask, and by this means the 
boiler was charged with a highly explosive mixture 
of gas and air in the proportion of 1 to 12. 

1. A charge of gunpowder was placed in the 
closed end of a piece of gas-pipe, and strongly 
tamped, so as to give the conditions most unfavour- 
able to the ignition of the firedamp. It was, how- 
ever, ignited, and a loud explosion produced, which 
blew off the wooden cover and filled the boiler tube 
with flame. 

2. Under the same conditions as to firedamp, a 
charge of roburite was placed on a block of wood 
inside the boiler, totally unconfined except by a 
thin covering of coal dust. When exploded by 
electricity, as in the previous case, no flame was 
produced, nor was the firedamp ignited. 

3. The preceding experiment was repeated with 
the same results. 

4. A charge of blasting gelatine, inserted in one 
of Settle’s water cartridges, was suspended in the 
boiler tube and fired with a fulminate of mercury 
detonator in the usual manner. The gelatine did 
not, however, explode, the only report being that 
of the detonator. After a safe interval the un- 
exploded cartridge was recovered, or so much of it 
as had not been scattered by the detonator, and the 
gelatine was found to be frozen; this fact was also 
evident from an inspection of other gelatine dyna- 
mite cartridges which had been stored in the same 
magazine during the night. This result, although 
not that intended, was most instructive as regards 
the danger of using explosives which are liable to 
freeze at such a moderate temperature, and the 
thawing of which is undoubtedly attended with 
great risk unless most carefully performed. Also, 
the small pieces of the gelatine or dynamite, when 
scattered by the explosion of the detonator, might 
cause serious accident if trodden upon. 

Time did not permit of a sufficient pause to thaw 
the gelatine cartridges properly, as the directors of 
the Roburite Company present were under engage- 
ment to proceed further north to witness further 
experiments in some of Lord Londonderry’s 
collieries near Sunderland. These we hope to 
notice next week. 








THE STEAM PIPE EXPLOSION ON 
BOARD THE 858. “ELBE.” 
(Concluded from page 438.) 

In presenting his report, Mr. Kirkaldy said the 
results of his tests showed that the metal had not 
been injured by the brazing. There would be not 
only a marked difference in the results obtained by 
excessive heating compared with those obtained by 
a ‘* brazing heat” as far as regards tenacity, but 
the appearance of the fractures would be dif- 
ferent. By excessive heating the fracture would 
be changed from wholly silky to wholly granular, 
showing that the effect of the original rolling was 
lost and that the metal had returned to the nature 
of a casting when unduly heated. The widest 
part of the fracture was in his opinion the point 
where the pipe first gave way. The thickness of 
the metal at this point had been reduced from 
0.27 in. to 0.14 in. or 0.15 in. The metal at this 


art had been bevelled to form the scarf of the 
razing, and the corresponding lip which would 
have made up the full thickness had not adhered. 
In conclusion he wished to remark, that during 
the twenty-two years he had been established in 
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London he had tried his best to do his work 
honestly, and he had endeavoured to lay the whole 
of the evidence before them as impartially as 
possible. 

In answer to Mr. Samson, the witness said an 
examination of the fractures of the specimens cut 
longitudinally from the pipe in the neighbourhood 
of the rent showed them to be “silky, granular, 
and flawed.” He was told by his foreman that a 
part of one of the pieces tested was burnt and fell 
off by its own weight. It was, no doubt, dis- 
coloured by the fire and coal, but he could not tell 
the exact colour. He had not made a note of it 
as he did not think the matter of sufficient im- 
portance. 

The witness was further questioned as to why 
there was such a difference between the strength 
and elongation of the specimens cut from the 
neighbourhood of the rupture and those cut from the 
back of the pipe, and whether looking at the results 
he did not consider some pieces produced cut from 
near the seam defective, but he declined to answer 
‘* Ves” or ** No.” All he would say was that the 
copper had undergone a greatchange. He gave the 
figures, and showed the specimens, and said they 
spoke for themselves. 

In reply to Mr. Samson, the witness said the 
fracture along the line of the rent in the pipe was 
a granular one, and asked as to what calculations 
he had made, the witness gave the following figures : 

The pipe was 9.75 in. in diameter, or 30.61 in. 
circumference, 

30.61 x 150 lb, = 4591 lb. superficial area, 


To resist this pressure they had the thickness of 
the pipe, or 0.16 square inch of copper, and taking 
the metal as worth 30,400 Ib., this 


0.16 x 30,400 =4864 Ib. 


This showed the stress in the pipe was practi- 
cally equally to the resistance. He added that he 
had made the calculation in the train, and would 
not swear to it. 

The witness was here questioned apparently with 
a view to show that the calculation made was quite 
erroneous and misleading, but he became very 
excited, and flatly refused to answer questions put 
to him, saying that he had nothing to do with the 
rules of arithmetic, and he was not going to fight 
the rules of the Board of Trade, Lloyd’s surveyors, 
and all the lot. The conduct of the witness created 
somewhat of a scene in court, and led to the 
coroner threatening him for disrespect to the Court. 
The witness protested against his calculation being 
put down. He said he had respect for the Court, 
but he was there to state facts, not opinions, and he 
had ‘* Facts, not Opinions,” carved in stone over 
his place of business. 

In further examination the witness said that 
looking at the rupture in the pipe he had no doubt 
it was made instantaneously, and the fracture was 
a granular one. He did not say the copper failed 
because it was burnt. The pipe burst because the 
steam pressure was more than it could bear. 

The next witness was Mr. Lawrence Steele, engi- 
neer surveyor to the Board of Trade. He said he 
was on board the s.s. Elbe on the day of the ex- 
plosion in his official capacity. He was in the 
engine-room on several occasions, and all went well 
with the exception of the heating of the low-pres- 
sure piston-rod. They :an the measured mile 
twice with very satisfactory results. On the last 
run the pressure was 148 lb. to 150 lb. 

In answer .to Mr. Samson, he said he examined 
the general arrangement of the steam pipes, and 
saw no reason to make any objection. He believed 
the bursting pressure of pipe, if sound, would be 
between 1400 ib. to 1500 1b. on the inch. The 
average thickness of the fracture was about ,% in. 
A portion of the pipe which failed was fitted 
with a new flange and tested’ with hydraulic 
pressure, and it failed at 708 Ib. on the inch. 
Also the pipe next the one which burst was 
tested, and it failed at 600 1b. A new flange was 
attached to the broken pipe, and on re-testing it 
stood a pressure of 1140 lb., the appearance being 
that of ordinary coloured copper. The appearance 
of the fracture at 600 1b. as well as that at 708 lb., 
was that for about 4 in. from the outside it was 
of a dark brown appearance, the remainder being 
of the ordinary colour. Judging from the ap- 
pearance of these fractures, he had not come 
to any other conclusion than that the pipes had 
been overheated. He thought the pipe which burst 
on the Elbe was weaker than the one which failed 
under the hydraulic test at 600 lb. In fact it must 





have been. He could not say exactly how much, 
but the heat due to the steam at 1501b. would 
cause areduction in the tenacity of about one-sixth, 
while the slight increase in the length and diameter 
of the pipe in consequence of the temperature 
would also have an effect in still further lowering 
the bursting point. If there had been any knock- 
ing in the engines due to priming at the time of the 
explosion, he must have heard it. If the pipe had 
been of full strength ordinary priming would, in his 
opinion, not have burst it. 

In reply to the coroner witness said in brazing a 
pipe a skilled workman would be able to tell if it 
had been overheated. If a workman left a job for 
a time, on his return the pipe might be 200 deg. or 
300 deg. hotter without his discovering it, as the 
fumes were little different in colour. From the 
result of his examination he came to no other 
conclusion than that the burst pipe was a defective 
one. In answer to Mr. Pritchard he said he was of 
opinion that the pipe had been overheated, although 
the pimply excrescences which would be produced 
by overheating were not present. He further 
believed the pressure which burst the pipe was not 
more than 150 lb. on the inch. Questioned by Mr. 
Samson, he said in the process of filing the ex- 
crescences caused by overheating would be re- 
moved, and the pipe had been filed. The spelter 
would run into the fire if the pipe were overheated, 
and there would be no trace of it afterwards. 

Replying to the foreman of the jury, witness 
thought an expert coppersmith would immediately 
detect signs of overheating. If the man who made 
the pipe had been looking at his work, he could, in 
witness’s belief, have seen evidence of overheating, 
and on being pressed said he had come to the con- 
clusion that the man who made the pipe was aware 
of the defect. He knew Mr. Thompson, who 
superintended the work on the Elbe on behalf of 
the Royal Mail Company, and understood he was 
fit for the post. He could not, however, have told 
that the pipe had been burned unless he saw it 
immediately after brazing. In answer to Mr. 
Pritchard witness said it was possible to burna 
film of the copper without the evidence of over- 
heating penetrating to a greater depth than jin. He 
had brazed a pipe himself years ago, and burnt it 
also. 

The foreman of the jury here said that the 
evidence of Mr. Steele with regard to the copper- 
smith was a serious matter, and suggested that he 
should be again examined on the point. 

Andrew Gilroy, the man who made the burst 
pipe, was then re-called, and after being cautioned 
by the coroner, said he had heard the evidence 
of the last witness, and was positive the pipe 
was not overheated. He never left the pipe from 
the time of commencing to braze it until the 
work was finished. He filed down the pipe for the 
purpose of rolling it up. In answer to the jury he 
said he was perfectly clear that he was never 
aware of any defect or imperfection in the pipe. 
If he had he would at once have drawn the at- 
tention of his foreman to it. 

This concluded the evidence, and the coroner 
having summed up the jury retired, and after ten 
minutes’ deliberation returned a verdict of ‘‘ Acci- 
dental death,” adding that they found no evidence 
of culpable negligence against any person brought 
before them. We must postpone for the present 
any comments vpon this explosion, but the failure 
is one of so much importance in view of the high- 
pressures of steam now being generally introduced 
on shipboard, that it demands the most searching 
inquiry into its cause. 





_ Caps Leuwin.—Sir H. Wrenfordsley, who for a short 
time administered the Government of Western Australia, 
has been reviving the project of a light at Cape Leuwin. 


AMERICAN Locomotive BurtpInc.—The Rogers Loco- 
motive Works, Paterson, New Jersey, are building for 
the Louisville and Nashville Railroad 15 Consolidated 
freight engines, Each engine weighs 117,000 lb. when in 
working order. The cylinders are 21 in. in diameter, and 
24 in. stroke. Messrs. E, K. Porter and Co., manu- 
facturers of light locomotives, have shipped six locomotives 
to New Orleans for use on the street railway of the New 
Orleans City and Lake Railway Company. hey are 
also building engines for Mexico, Washington Territory, 
Virginia, as well as a number of steel works engines, 
street motors, and suburban engines. In addition to this 
work the firm has built a number of engines for South 
America. One small plantation locomotive for Venezuela 
is ready for shipment. The Hinckley Locomotive Com- 
pany, of Boston, is pressed with orders from western rail- 
road companies, 





NOTES. 
Tue EtectricaL ORGAN OF THE TORPEDO. 

Mr. Francis Gotcn, B.A., has made an investiga- 
tion into the electromotive properties of the torpedo 
(torpedo marmorata), and is led by his experiments 
to believe that the physiological effects produced in 
the organ by mechanical injury, by the passage of 
electric currents, and by the stimulation of the 
electrical nerve, are, notwithstanding that they 
differ widely from each other in distribution, dura- 
tion, and intensity, all phenomena of excitation. 


Tue Trpes of Tunisia. 

Tides are noticeable on the coast of Tunisia south 
of Méhédiah rising to a maximum height at Gabés 
and decreasing towards the frontier of Tripoli. The 
tidal wave comes from the east ; and its mean period 
is twenty-four hours. Its maximum height at Gabés 
is 2 metres. It is popularly supposed that the 
Mediterranean is a tideless sea ; but these results 
show that it is not entirely so. They are given by 
M. Héraud from observations of the Hydrographic 
Department on the Tunisian coast. 


Lazour AND BREATHING. 

According to recent experiments of MM. Hauriot 
and Richet, of which an account has been given to 
the French Academy of Sciences, the ventilation 
of the lungs is increased by muscular labour. In 
moderate work the ventilation is more than sufli- 
cient for the excretion of the carbonic acid pro- 
duced, and above all for the absorption of the 
necessary oxygen. In hard work the proportions of 
carbonic acid produced and oxygen absorbed rise 
slightly the harder the work ; but it is chiefly the 
proportion of carbonic acid which increases. 
During muscular exertion the ratio of carbonic acid 
produced to oxygen absorbed tends to become 
unity, although normally it is less than unity. 


Tue PyromaGnetic Dynamo. 

It has now been made clear that Mr. Emile 
Berliner filed a United States patent for a generator 
very similar to Edison’s on June 18, 1885, thus 
anticipating Edison’s by about twoyears. Edison’s, 
however, is a more practical appliance. The earliest 
generator of the kind, so far asis yet known, is 
that described by Mr. D. Gore in the Philosophical 
Magazine, vol. xl., page 173, that is to say, the 
volume for 1870. This in principle anticipates 
both Edison and Berliner. In the apparatus of 
Gore there isan iron bar having a coil at both ends. 
One coil is connected in circuit with a battery, thus 
magnetising the bar, the other is in circuit with a 
galvanometer. On heating and cooling the middle 
of the bar a current is generated in the other coil, 
and indicated in the galvanometer. 


THERMAL RADIATION. 

Mr. J. Thomson Bottomley, M.A., F.R.S.E., 
has communicated to the Royal Society some results 
in the form of curves and tables, on the radiation 
from metallic wires heated by the electric current. 
The wire was contained in a long copper tube, 
blackened inside, and kept cool by a water jacket. 
The surface of the wire could be kept polished, or 
coated with lamp-black, platinum black, oxide of 
copper, or some other material. The pressure of 
the air could also be varied by means of a Sprengel 
pump. On continuously diminishing the pressure 
by means of the air-pump a point has been reached 
at which further exhaustion does not effect the 
radiation observed. The radiation for bright pla- 
tinum wire is found to be in absolute measure: At 

408 deg. Cent. 378.8 x 10-4 gramme water 

Cent. units per square 

centimetre per second, 

726.1 x 10-4 gramme water 
Cent. units per square 
centimetre per second, 

the temperature of the envelope being about 15 deg. 

Cent. It may be added that Mr. Bottomley’s 

results for radiation in extreme vacuo do not bear 

out Stefan’s well-known fourth-power law. 


Cuittep Iron Toots. 

The availability of the hardness of chilled iron 
for cutting surfaces has not been recognised to the 
extent warranted by its usefulness. It is used in 
the small iron implements made for glass cutting, 
and although unequal to the diamond in durability, 
yet serves a useful purpose in laboratories and 
places where it is desired to cut glass in small 
quantities. Scissors are made in large quantities 
with the chill on the cutting edges. In machine 
shopwork lathe and planer tools are cast in this 
manner, and possess advantages over steel tools, par- 
ticularly for cutting cast iron. The form of the tools 


505 deg. Cent. 








Oct. 28, 1887.] 


ENGINEERING. 





467 








cast from a pattern are more uniform than forged 
steel tools, the cutting edge is maintained longer, 
while the cost is less. For such tools the diamond- 
shaped tool is preferable, the cutting end being 
rather longer than is usual in forged steel tools, to 
allow for a greater number of times in sharpening 
upon an emery wheel. Lathe and planer steel 
tools may be forged and repaired with greater 
facility if a transverse groove about 4 in. wide 
and j; in. deep is cut across the tool at opposite 
sides at the bluntend of the tool. The blacksmith 
uses tongs with two projections, which fit into these 
grooves and enable him to readily obtain a firm 
hold, and always in the same position. 


Tue Loncest TUNNEL IN Rossi. 

Russia generally is so flat that the majority of 
the lines are totally unacquainted with tunnels, 
which are only to be found in the Polish provinces 
on the one side of the Russian plain, and the 
Ural districts on the other; and, more recently, on 
the railways that are being made in the Caucasus. 
It is one of the latter that boasts of the longest tun- 
nel in Russia—the Novorosisk branch of the Rostoff- 
Viladikavkay Railway This branch strikes off from 
the main line from Moscow to the foot of the Cau- 
casus range, at a station called Tikhoretsk, and 
penetrates the Black Sea at the port of Novorossisk. 
The railway is about 180 miles long and has two 
long tunnels—one 400 yards long, and the other 1465 
yards. The latter had to be driven chiefly through 
hard rock, and has been pierced in a little over 
a twelvemonth. When the rails are laid through it 
next month the whole line will be open for traffic. 
Although a tunnel 1465 yards long is a very ordi- 
nary one to European engineers, it has been re- 
garded as quite a triumph in Russia. However, a 
still longer one is now in hand which will merit 
more engineering credit. This is the Suram, on the 
loop line between Baku and Batoum. The length 
will be nearly 2? miles and will cost about a million 
sterling. The piercing has been in progress for 
several months now, but it is not expected that it 
will be finished before 1890. The work is being 
carried on at the expense of the Government, and 
when the staff is thoroughly trained it is believed 
a start will be made on the projected great tunnel 
through the Caucasus ridge between Vladikavkay 
and Tiflis. This will be not less than eight miles 
in length. 

Tae Inpian PerRoLeuM FIE ps. 

According to latest advices, Mr. Townsend, the 
petroleum expert in charge of the Government oil 
wellsat Kattan, in Beluchistan, fifty miles from Sibix, 
will begin in a few days the deep borings recently 
decided upon. The commencement of the work 
has been delayed by the drought, which has pre- 
vailed in that part of the country ; but the machi- 
nery is now in place, and the deep borings will not 
be much longer delayed. The indications already 
obtained by moderate borings show that at a depth 
of 2500 ft. an annual yield of 50,000 barrels can be 
obtained when once the live oil has been reached. 
It will take, it is obvious, some time to do this, and 
in the mean time, the question arises whether the 
Indian Government is wise in sinking so much 
money on the relatively insignificant oil-fields of 
Beluchistan while leaving the enormous deposits of 
Burmah disregarded and untouched. If, from a 
depth of 200 ft. or 300 ft. these Burmese oil-fields 
yield more oil than the Beluchistan wells will afford 
even when the boring-rod has penetrated ten times 
that distance, the question naturally occurs, why 
not make a few borings at Yenangyoung to 500 ft. 
or so, instead of driving wells 2500 ft. deep 
which, even if successful, will yield only a trifling 
amount of oil. If the Burmese fields proved as 
copious as those at Baku—and up to now the surface 
workings have been sufficiently rich to suggest that 
they are—then it would be better to work the cheap 
abundant oil there and send it round to the 
Indus in tank steamers for use on the Punjaub 
lines, than to persist in the deep borings in the 
scanty oil-field of Beluchistan. The way that the 
oil deposits of Burmah are being shelved by the State 
does not reflect credit on the Indian administration. 


f Tue Isonation or Ftvor. 

This recent scientific achievement of M. Moissan 
has been made the subject of a report to the 
Chemical Section of the French Academy, which 
sets forth the work of preceding chemists leading 
up to the latediscovery. From this it appears that 
Scheele and others taught us how to prepare fluoric 
acid, and Davy attempted to isolate fluor, or 
fluorine, as he called it. Since Davy’s attempt 











several others have tried it by electrolysis, some of 


these injuring their health in the process. M. 
Moissan succeeded by the electrolytic method, and 
came to the conclusion that the gas which is 
disengaged at the positive pole by electrolysis of 
anhydrous fluorhydric acid is fluor. This 
conclusion has been justified by the report of the 
above-mentioned committee. This gas was found 
to have the following properties : it is completely 
absorbed by mercury with the production of proto- 
fluoride of mercury, it decomposes cold water, 
disengaging ozone, phosphorus burns in _ it, 
producing fluoride of phosphorus, sulphur warms, 
melts, and even flames in it, iodine is transformed 
in it to a colourless gaseous product, antimony and 
arsenic in powder burn in it, crystalline silicium 
takes fire and burns in contact with it, producing 
fluoride of silicium. Adamantine boron buras in 
it with greater difficulty. Carbon seems unaffected, 
but iron and manganese in powder burn in it with 
sparks. .It attacks most organic bodies with 
violence ; alcohol, ether, benzine, turpentine, and 
petroleum take fire in contact with it; and fused 
chloride of potassium is attacked, cold, by it with 
disengagement of heat. 


THe Unirep States AND PETROLEUM BULK 
TRANSPORT. 

The United States, the leading petroleum power 
in the world, which has all along pooh-poohed the 
bulk system of transport, has at last capitulated 
and commenced to build tank vessels for the con- 
veyance of oil. The story of its opposition is a 
very curious one, and demonstrates that the com- 
mercial world of America, while claiming to be 
appreciative of every innovation, can be as ob- 
stinately conservative as the British merchant is 
popularly supposed to be at the present moment. 
It is now nearly three years ago that Mr. Charles 
Marvin drew attention in our columns to the ex- 
tensive fleet of petroleum tank steamers he had 
seen plying in the Caspian Sea. His chief con- 
tention, that tank steamers capable of weathering 
that squally sheet of water could, if stiffened, tra- 
verse the Bay of Biscay and Atlantic, was received 
with a storm of ridicule in America at home, and it 
was left for the Russian Black Sea Steam Naviga- 
tion Company to settle the dispute by sending the 
Swedish built tank steamer Sviet with 1700 tons of 
oil from Batoum to London across the Bay of 
Biscay. Previous to this, we had repeatedly insisted 
that the engineering skill that had solved the pro- 
blem in the Caspian was quite capable of solving 
it elsewhere, and this view was generally accepted 
by the Institution of Naval Architects on the occa- 
sion of Mr. Martell’s affirmative paper on the sub- 
ject at Liverpool last year. Still the petroleum 
trade of America refused to believe that tank 
steamers traversing the Bay of Biscay could weather 
an Atlantic storm, and were not convinced until 
the Gliickauf, built by Messrs. Sir William Arm- 
strong, Mitchell, and Co., arrived at Bremen with 
2600 tons of oil in bulk from New York. The 
Standard Oil Company, a corporation with a capital 
of over 15,000,000/. sterling, that’ practically 
dominates the American petroleum trade, was quite 
ready then to adopt the new system; but the 
labour interests affected by the substitution of 
tank steamers for barrels broke out in revolt and 
the innovation had to be postponed. During the 
summer, however, the quantity of Russian oil 
poured into Europe by the thirteen tank steamers 
now running from Batoum, has brought matters to 
a crisis; and the Standard Oil Company has been 
compelled to give a hurried order for tank vessels, 
while a Liverpool steamer—the first of a series— 
has been bought for the bulk trade by New York 
merchants during the last few days. In this manner 
an engineering innovation, which for years has been 
ridiculed by the?American trade as a ‘‘ fad,” has at 
last been adopted, and the question now is, whether 
seeing that the Russians have started to send oil 
through the Suez Canal to India in bulk, the inno- 
vation has not been adopted a little too late. 





THE NEW P. AND O. STEAMER 
‘* BRITANNIA.” 

Messrs. Catrp AND Co., of Greenock, have just 
handed over to her owners, the Peninsular and 
Oriental Steam Navigation Company, the second of 
two steamers which are amongst the finest ships 
afloat, and certainly the most important additions 
ever made to the fleet of that famous company. The 
new vessel is called the Britannia, and her sister ship, 
now in active service, is named the Victoria, both 
being productions of the present year. These two 





magnificent vessels are alike the largest yet built in 
Greenock, and the largest in the P. and O. fleet, form- 
ing a marked contrast to the Tiber, one of the earliest 
steamers owned by the company, a vessel of some 400 
tons, which Mr, Caird had the honour of building fifty 
years ago. 

The Britannia is of 6267 tons gross, and has the 
following dimensions : Length on load line, 465 ft. 9 in.; 
breadth, 52ft.; depth, 37 ft. She has been specially 
designed for a light draught, considering her size. 
Her water tanks, which have been structurally built 
in compartments, are designed for safety and for ad- 
justing the trim of the vessel under varying conditions 
of lading, or when passing overa bar. She isa four- 
masted ship, and is square-rigged on her two forward 
masts. Being a large freight carrier, she is equipped 
with all the most approved mechanical appliances for 
the rapid loading and discharging of cargo, including 
several hydraulic hoists and cranes by Sir William 
Armstrong and Co. The ship has also large cargo 
ports, which, when opened at sea, will materially 
add to the comfort of the passengers in respect to 
light and ventilation. The Britannia is ventilated 
both by natural and by mechanical appliances, the 
most ample provision ne made for fresh air being 
forced through the ship and the vitiated air extracted ; 
indeed, in the cabins, saloons, and ’tween decks the air 
can be changed up to six times in each hour, and the 
cargo spaces are similarly treated. The air-pumping 
engines for mechanical ventilation were furnished by 
Messrs. Lees, Anderson, and Co., Glasgow. The 
structural arrangements of the Britannia and her sister 
ship have been approved of by the Director of Naval 
Construction, and accordingly her name has been 
placed on the Admiralty list for use, in case of need, as 
a fast cruiser. When so employed she could carry 
1200 soldiers, and in case of national necessity she 
could accommodate on her main and lower decks 2700 
men, while her spacious deck saloons would afford 
accommodation for an unusual number of officers, in 
fact, her equipment will admit of the discharge of tor- 
pedoes, in which case her capabilities as a war cruiser 
will be materially enhanced. 

The Britannia is designed for carrying 154 first- 
class saloon passengers, 156 second-class, and 460 
third-class passengers. On the spar deck there are 
two dining saloons— that for the first-class 
sengers being forward and that for the second-class 
passengers being aft; and on the hurricane deck there 
are the cabins for the captain and superior officers, 
the drawing-rooms, lounge, and smoke-rooms. The 
sleeping cabins, most of which have only two berths, 
are on the main deck, and they have very large side 
lights, which can always be open except in the severest 
weather, the special design of the ship allowing them 
to be very high above the water. Electricity is the 
lighting agent throughout the whole ship, there being 
two engines distinct from other work, and duplicate 
dynamos, capable of furnishing power for an installa- 
tion of 500 incandescence lamps. There are also 
electric bells and indicators, which were supplied by 
Messrs. Alexander H. Binko and Co., London. Con- 
nected with them there are upwards of 200 pushes, 
and some idea of the magnitude of this electric 
signalling arrangement may be formed when it is 
mentioned that over five miles of wire have been used 
for that purpose, The furnishings and fittings of the 
saloons, drawing-rooms, &c., are very complete in 
every respect, and- the decorations are admirably 
executed, There is plenty of bath accommodation, 
rene! other effective sanitary arrangements have been 
made. 

There are twelve boats in addition to lifeboats, and 
there are also on board several of Shepherd’s collap- 
sible boats, while a life-belt is placed beside every sleep- 
ing berth. Provision has been made to guard against 
danger from fire by means of suitable subdivision of 
the vessel, by steam injection appliances, and by inde- 
pendent water service for powerful hand and steam 
pumps. Arrangements have been made for the carriage 
of a very large supply of fresh water, in addition to 
which the vessel is fitted with two of Normandy’s con- 


densers. It may be mentioned that the vessel is like- 
wise fitted with a compound duplicate dry-air re- 
frigeratin, about 60 tons, and 


machine, weighin 
capable of delivering 70,000 aie feet of air per hour. 
It was supplied by the Haslam Foundry and Engi- 
neering Company, Derby. Amongst the other fittings 
there is the patent steam steering gear of Messrs, 
Muir and Caldwell, Glasgow, together with the patent 
brake of Messrs. Hastie and Co., Greenock, on the 
after gear. 

The Britannia is propelled by a set of triple-expansion 
engines, capable of developing about 7000 horse-power 
indicated. They have cylinders of 40in., 60in., and 
100in. in diameter, respectively, with a piston stroke 
of 72in. These engines are by far the largest yet con- 
structed in Greenock, and they are guaranteed to give 
the vessel an ocean speed of 14} knots per hour, the 
amount of coal required not exceeding 110 tons per 24 
hours.. Steam is provided by six large double-ended 
boilers, constructed entirely of steel, and having 36 
furnaces. They were designed for a proof pressure of 
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3001b. per square inch. The boilers are fitted with 
Weir’s automatic feeding engines. On the occasion of 
her official trials on the Clyde, the Britannia attained 
on the measured mile at Wemyss Bay a mean speed 
of 16? knots per hour. She left the Clyde on the 
morning of Sunday, October 16, for London, and 
over one portion of her passage she attained a very 
high rate of speed. The Cloch Light was passed at 
10.35 a.m., and the Tuskar at two o’clock on the morn- 
ing of the 17th. She passed the Longships at 10 a.m. on 
the same day, and arrived at Start Point at 4.15 p.m. 
During this time the ship was steaming with two- 
thirds of her boiler power, going easy. From the start 
toe the Owens Light, which is a distance of 112 miles, 
the Britannia ran at the rate of 194 knots per hour, 
the run between these two points being, it is said, the 
quickest on record. 

The Britannia was built and engined from designs by 
Mr. G. W. Manuel, superintending engineer for the 
P. and O. Company, and Mr. E. de Russett, naval 
architect for the company ; and the construction of the 
vessel and her engines was carried out under the im- 
mediate superintendence of Mr. H. J. Taylor and Mr. 
John Pettigrew. The whole work of building and 
equipment was completed in the short period of ten 
months. 








OXFORD WATER WORKS. 

On Thursday, October 20, anew aqueduct was opened 
from the River Isis, above King’s Weir, to the Oxford City 
Water Works, at Hinksey. When the work was under- 
taken it was proposed to improve the sanitary condition 
of the city by lowering the river some 3 ft. in one part 
and 5ft. in another. This would have left the city 
without a water supply, because it derived water from 
a natural filter-bed of sand and gravel, which was 
fed by the river, at the height at which it then existed. 
The merest dribble would have been found in the lake 
after the river had been lowered. It was, therefore, de- 
termined to bring the water from King’s Weir in a line of 
24-in. pipes, so arranged that they could deliver into the 
existing lake, a disused gravel pit, or into filter-beds above 
it. The pipes are laid in almost a direct route from King’s 
Weir, crossing the meadows down Binsey lane, across the 
Botley turnpike-road, and terminating in the filter-beds 
at Hinksey. The water is delivered into these beds by 
gravitation, the available quantity being at least 2,000,000 
gallons daily, while double that quantity can be delivered 
directly into the lake, which is at a lower level than the 
filter-beds. The plans were by Messrs. Thomas and 
Charles Hawk+ley, the consulting engineers of the water 
works, while Mr. E. K. Burstal is the resident engineer. 
The cost was estimated at 12,000/., and the contract for 
the cast-iron pipes was let to Messrs. Firmstone, of Stour- 
bridge, and that for their laying originally to the late Mr. 
Moss, of Liverpool, but, owing to his ceasing work, the 
contract was cancelled, and let to Messrs, Cook and 
Bennet. 

The public supply of Oxford is of considerable antiquity, 
and was formerly derived from two sources, namely, from 
the neighbouring Hinksey Hills, and by pumping from 
the River Isis. In the reign of James 1., the University 
constructed a tank or cistern house on Hinksey Hills, 
about two miles south-west of Oxford, whence water was 
conveyed by # 3-in. lead pipe, passing under the Isis near 
the point where the present Great Western Railway 
crosses the river, up Friar-street, to St. Algate’s-street, 
and along that street to Carfax, the centre of the city, on 
a slight elevation, where the four principal streets meet, 
and at which point a handsome stone conduit was erected. 
A grant was made—1l4 James I.—by the mayor, bailiffs, 
and commonalty of the city, to one Otho Nicholson, one 
of the examiners of the High Court of Chancery, of the 
ground for the conduit on Carfax, with a right to lay the 
pipes through the streets and lanes, on the condition that 
the water was to be supplied for the use of the colleges 
and halls, as also for the streets of the city. In 1787 this 
building was removed, and in lieu of it a water house or 
cistern was constructed in part of a house on the north 
side of High-street, at Carfax In the year 1869 these 
works were purchased by the city of Oxford (who pos- 
sessed other and more important works, hereafter referred 
to) from the University. The city of Oxford at an early 
date made provision for a supply of water both for public 
and private use. The supply from the River Isis dates 
at least as far back as 1694, when the city made a grant 
of land and water from the River Isis, at the Folly (Folly 
Bridge) “in order to contain an engine and siston to carry 
water into all the principal streets and lanes in the city.” 
Again, in 1702, a dam was authorised by the city to be 
made across the broad stream of the Isis, by Shire Lake 
(a branch of the Isis), and the like data beyond the further 
arch of the Folly a | Bridge). These works were from 
time to time extended, and comprised both water and 
steam power. In 1854 the city purchased of the trustees 
of the Earl of Abingdon the existing Hinksey Lake which 
covers about 12 acres, previously excavated by the Great 
Western Railway Company for the purpose of obtaining 
gravel ballast for the railway, and some of the existing 


engines and the pumping house were constructed in lieu | h 


of thoss near Folly Bridge; additions were made to these 
in 1861-2, The water is of excellent quality, as is shown 
by the analyses. 





Traian EmiGration.—It appears that 167,829 persons 
emigrated from Italy last year. Of these 36,534 went to 
the Argentine Republic, 26,920 to the United States of 
America, and 13,341 to Brazil. 





MISCELLANEA. 
ANOTHER minor planet (No. 261) has been discovered by 
Dr. V. Knorre, of the Berlin Obse rvatory. 


Tiluminated fountains, on an exceptionally grand scale, 
will, it is said, form a feature of the Paris International 
Exhibition of 1889, 


Telegraphing from a moving train has now become a 
practical success in America, and the messages have been 
successfully transmitted by induction through 20 ft. of air. 


The Great Eastern steamship, which was bought at 
Liverpool last year by Mr. Worsley for 26,000/., has 
again changed hands, the purchaser being a Mr. Craik, 
and the price paid was 21,000/. 


The new torpedo cruiser recently constructed by Schi- 
chau, at Elbing, for the Austrian navy, attained during 
her trial trip a speed of 23.1 knots per hour, the boat 
being fully equipped. 


A new Russian imperial yacht is shortly to be com- 
menced at the Baltic works, The vessel, which is in- 
tended for ocean navigation, will be 315 ft. long by 46 ft. 
beam, and is intended to steam at a speed of 17 knots. 


A series of experiments with a soda engine were made 
last winter at Minneapolis, but the results were so un- 
satisfactory that the attempt to make them a success has 
— eee after 50,000 dols, had been in vain ex- 
pended. 


Steps are being taken to complete the defences of the 
mouth of the Tyne. To this end a battery of 9 in. steel 
breechloading guns isin course of construction at Tyne- 
mouth. The guns are of the newest pattern, and are 
capable of piercing nearly 19 in. of iron at a distance of 
1000 yards from the muzzle. 


In an exhaustive paper upon methods of measuring thin 
films, Otto Wiener makes certain measures of the thick- 
ness of a film of silver which can just be perceived by the 
eye, and arrives at the conclusion that 0.2 millionths of a 
millimetre is an upper limit of the diameter of a silver 
molecule. 


The Liverpool Corporation have granted a license to the 
Liverpool Electric Supply Company, allowing them to 
furnish the central part of the city with the electric light. 
The license stipulates for a continuvus supply to all resi- 
dents within this area who may desireit ; special privi- 
leges are accorded to the corporation and theatre lessees. 


An agitation against level crossings is now proceeding 
in Chicago, and is expected to result in the substitution 
of viaducts over the line, for the present arrangements. 
The railway companies seem willing to meet the city 
authorities half way, but claim that the latter should con- 
tribute one half of the requisite funds, ; 


At a recent meeting of the Berlin Town Council, it was 
resolved by ninety-one votes to three to light Unter den 
Linden with 104 arc lamps. The installation is to be 
carried out by the Berlin Electric Works, who have 
acquired for the purpose a station situated near the 
middle of this street. 


An English syndicate has, through their engineer, Mr. 
Greathead, proposed to the Canadian Government, to 
construct a submarine tunnel eight miles in length between 
Prince Edward’s Island and the main land, in return for 
which the company ask for an annual subsidy of 40,000/. 
for a period of fifty years, 


The Fn receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending October 16, 
amounted, on 15,530 miles, to 1,240,523/., and for the 
corresponding period of 1886, on 15,414} miles, to 
1,238,053/., an increase of 115? miles, or 0.7 per cent., and 
an increase of 2470/., or 0.1 per cent. 


In consequence of the fatal accident on board the mail 
steamer Elbe in the Solent, the Admiralty have directed 
that the separators attached to the main steam pipes in 


the ships of war at Portsmouth are to be carefully sur- | R] 


veyed. Several of the largest and newest armour-clads 
have been examined, with the result that serious defects 
have been discovered. 


The following is said to be a good bath for electro- 
plating with nickel : 
Parts. 
100 


72.5 


Pure nickel sulphate... 

Neutral tartrate of ammonia 
Tannic acid ... bis est 0.5 
Distilled water 2000 


The Italian Government has chartered the cablesteamers 
International and Kangaroo to proceed to Massowah for 
the purpose of producing distilled water from sea water 
and storing it for the use of the troops in that locality. 
The construction of the distilling plant in both ships has 
been intrusted to Messrs. John Kirkaldy, Limited, who 
fitted most of the ry employed in the Ashantee, Cape, 
Zulu, Egyptian, and Soudan expeditions, 


The manufacture of crucible steel castings has been 
commenced at bourne, by the Victoria Found 
Company, Carlton. The firm have already, it is said, 
ad a considerable amount of work to do in repairing 
breakdowns in the machinery employed by the Harbour 
Trust, and local tram and railway companies, who have 
= been relieved from the necessity of sending to Eng- 
and. 


M. Dery, of the Belgian State Railways, comes, in his 
report to the International Railway Congress on the 
lighting of trains, to the conclusion that enriched gas is 

eferable to naphthaline for this sachs nae and that the 

ifficulties in the way of electric lighting are still very 





great. He therefore recommended that the subject should 
stand over to the next meeting, and this proposal was 
agreed to by the members. 


According to Sir Henry Halford, the new army rifle is 
to have avery small bore, about 0.3 in., and will bea 
repeating rifle, with a magazine holding 10 shots. Owing 
to the reduction of bore each soldier will be able to carry 
166 rounds into action as easily as 100 rounds of the pre- 
sent ammunition. The trajectory of the arm will be very 
flat, so that, it is expected, as good shooting will be made 
at 1000 yards with the new rifle as was made at 600 yards 
with the Martini-Henry, and at the same the recoil wi] 
be reduced to one-third that of the present arm. 


A paper that resists the action of both fire and water 
has, it is said, been recently invented in Germany by a 
Herr Ladewigg. The manufacture is accomplished by 
mixing 25 parts of asbestos fibre with from 25 to 30 parts 
of aluminium sulphate, and the mixture is moistened 
with chloride of zinc and thoroughly washed in water, 
It is then treated with a solution of 1 part of resin soap 
in 8 to 10 of a solution of pure aluminium sulphate, 
oo which it is manufactured into paper like ps 
pulp. 

A howitzer, manufactured abroad for a foreign govern- 
ment, was recently sent to the Elswick Works, New- 
castle, to be mounted on one of the new disappearing 
howitzer carriages, lately introduced by Messrs. Arm- 
strong, Mitchell, and Co. On the completion of the work 


the gun was taken to the Silloth Proof Grounds to be 
tested, but on the second fire the whole breech of the gun 
BY? way. 


Fortunately the weapon was being fired at a 

igh angle, so that though several men standing near were 
struck by small fragments, only one individual was really 
injured. 

A new method of preparing cellulose has, according to 
a German paper, been recently patented by a Mr. 
Kellner, of Podgera, Austria, The inventor produces 
the pulp by decomposing electrically a solution of certain 
chlorides, such as common salts; and allowing the chlorine 
gas thus obtained to act in straw, wood, or other material 
of similar constitution. The direction of the current is 
frequently changed so that the vegetable fibres are sub- 
jected to the action of alkaline hydrates, as well as that 
of the chlorine. It is stated that the process has been in 
penes some time, and that from 170 lb. to 180 lb. of 
fibre are produced at each filling. 


The Electrical Review, New York, is responsible for the 
following : ‘‘ The great dragon drawn in a recent Chinese 
procession in San Francisco was manipulated by means 
of electric wires. At a given signal one of the men who 
marched under it touched a button within easy reach, 
thus charging the machinery with electricity and causing 
the huge jaws to fly open, disclosing a mouth about the 
size of the Hoosac Tunnel, filled with frightful fangs, and 
darting forked tongues of fire, the whole thing being cal- 
culated to strike terror to the soul of the beholder. 
Another set of wires produced a series of particularly 
horrifying contortions, at the same time blowing two 
lurid sheets of fire from his nostrils.” 


British naval officers do not appear at all inclined to 
accept the American estimates of the qualities of the 
dynamite gun. That the weapon may be useful for coast 
defence is admitted, but that accurate practice can be 
made on board ship from a tube 60 ft. long, which requires 
to be pointed by the helm, is considered doubtful, whilst 
at the same time this tube will be very liable to injury 
from machine gun fire. ‘The critics lose sight of the fact 
that at present the great alue claimed for the new 
weapon is a shore gun for coast defence, As a gun is now 
to be constructed for the American Government under a 
Cagepcer that it will throw a two-ton charge of dynamite 

or a distance of two miles, and shall probably before long 
have further interesting information on the subject. 


of the American Association for 
Science held in New York, Mr. 
ias E. Ries read a paper describing some experiments 
made by him with a view of determining whether the in- 
creased traction observed on the Daft Electric Railway 
in Baltimore and Hampden was due to the passage of 
the current from the rails to the wheels. In these a 
ments he came to the conclusion that it was possible to 
increase the tractive force from 50 to 100 per cent. by 
suitable arrangements, and he showed a model car in 
which the two front wheels were insulated from the axle, 
and the two hind wheels metallically connected with 
their axle and the body of the car. e employed alter- 
nating currents of low potential obtained from a trans- 
former. The current was led by a rubbing contact into 
the right front wheel; from there it passed into the rail, 
going then into the right rear wheel, and nm the left rear 
wheel into the second rail, passing along the latter into 
the left front wheel, where, by means of another rubbing 
contact, it was led back tothe transformer. The author 
attributes the increase of friction between the tyres of the 
wheels and the rails toa change of molecular structure, 
and to the development of heat at the points in contact, 
both of which effects are dependent on the strength of the 
current. He proposes to increase the traction of locomo- 
tives by mounting a small alternate current dynamo and 
transformer, the transformer being nece in order to 
produce currents of very great strength and low tension, 
which could not be economically done direct from the 
dynamo. The low tension current would be sent throu, h 
the wheels and rails, a rheostat being inserted in the 
circuit by which the amount of current and the increase 
of friction could be regulated. He suggests that this system 
may, with advantage, be employed on the New York 
Elevated Railway, which is siondy in great difficulties on 
account of the want of tractive power. 


Atarecent meetin 
the Advancement o 
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COMBINED ENGINE AND DYNAMO. 


CONSTRUCTED BY THE ANGLO-AMERICAN 


BRUSH COMPANY, ENGINEERS, LONDON. 





WE illustrate above a very neat combined engine 
and dynamo, shown by the Anglo-American Electric 
Light Corporation, Limited, at the Manchester Exhi- | 
bition. The machine is capable of supplying 50 to 60! 
incandescence lamps, or one arc lamp of 30 ampéres_ 
and 20 incandescence lamps. It has been designed for | 
such purposes as train lighting, supplying search | 
lamps, and interior illumination on torpedo boats, and | 
the Tike. The engine is built on to the end of the bed- 
plate, and has an annular piston of 64 square inches 
area. On the piston are two trunks, one passing | 
through each cylinder cover, and in one there works | 
the connecting-rod, which at its upper end takes hold | 
of a crank-pin on the armature spindle. The crank | 
has two cheeks, the shaft being prolonged to carry an | 
eccentric for operating the valve. The end of the| 
shaft is bored up to receive one extremity of the spindle | 
of a horizontal governor. | 

The engine works well up to 800 revolutions per | 
minute, and has done good service at the Exhibition. 





LIGHTING BY INCANDESCENCE.* | 
By James Drepcr, Honorary Member. 
THERE are many reasons why progress in the general | 
application of the electric light—especially as regards its | 
domestic use—has been far less rapid in England than in | 
the United States, but only three of the various causes | 
need be referred to here—speculative financing, repressive | 
legislation, and cheap gas. The chilling effect of the pro- | 
longed excitement, which commenced about 1878, when | 
the wildestdreams of inventors were converted into golden | 
realities by company promoters and stock operators, to | 
the ultimate disappointment and ruin of thousands of | 
credulous investors, will pass away ; legislation, which, 
with the best possible intentions, was devised as if de-| 
signedly, to place impediments in the way of enterprise, | 
and so set up a-barrier to the advancement of electric light. 
ing from central stations, is now being modified, and may 
be regarded as a temporary difficulty. But the low price at 
which gas is distributed in England, varying from 30 cents | 
per 1000 cubic feet to 75 cents, constitutes the most for- 
midable antagonist to the more modern and luxurious | 
form of illumination, the more so because, with improved 
and economical methods of producing currents suitable for | 
lighting purposes, the price of gas can be still further | 
, 80 that in England it may be predicted that, so | 
far as cost is concerned, it will always defy competition | 
from the electric light for general house illumination. 
For several years past, however, the public has become | 
familiar with higher standards of illumination than of | 
old, and the pure steady brilliance of the incandescence | 
lamp has thrown the cubation gas flame somewhat in the 
shade. So while it is recognised that the change to 
electric lighting is, except for the rich, for some years to 
come, at all events, an impossibility, there is a universal 
demand for a system of illumination which shall approxi- 
mate in steadiness and brilliancy to the incandescent 
light, and which at the same time can be adopted for 
domestic use, without revolutionising existing fittings, 
involving skilled supervision, or entailing heavy first cost 
and expensive maintenance. The successful solution of 
this problem involves so many difficulties that it would at 
first sight appear to be almost hopeless. But though, in 
its present phase, it has only recently attracted the atten- 
tion of inventors, there are already two systems before the | 
public, which if they fall short of all requirements, at least | 
demonstrate the practicability of the principle, and render | 
it probable that incandescence illumination by means of 
gas will before long become a generally used means of 
domestic and even of public lighting. 














| ments attendant 


Oxyhydrogen Light.—Since 1826, when Drummond first 
flashed signals with the oxyhydrogen light, numerous 
schemes on the same lines have been proposed for obtain- 
ing high degrees of illumination, but none of them have 
been suitable for anything but special and intermittent 
purposes. Apart from other practical objections, any 
system which involved the use of oxygen for general light- 
ing purposes, was bound to fail, partly on account of the 
cost of oxygen, but chiefly because a double system of 


|mains and service pipes was required to carry the two 


gases to the burners. 

Since Tessi¢ du Motay’s experiments in public lighting 
in London, Paris, and Brussels, about 1872, with a com- 
bined supply of oxygen and common gas, the former 
objection has been removed to a certain extent by a 
cheaper process for producing oxygen, the manufacturers 
claiming that they can supply it commercially for about 
15 dols. per 1000 ft. Experiments are in fact still in pro- 
gress on the Metropolitan District Railway, with a view 
to utilising the oxyhydrogen light for train illumination. 
A number of small difficulties, however, appear to com- 
bine to render the idea impracticable, such as failure of 
the incandescent medium, irregularity in the light pro- 
duced, impossibility to maintain a constantly uniform 
mixture of the gases, and so forth. In this connection it 
may be mentioned that in May, 1868, Tessié du Motay 
obtained a patent in England for the preparation and 
use of zirconia in a compressed form as an incandescing 

edium, but no practical results followed beyond the 
temporary ones above referred to. 

Before any improved means of illumination adapted for 
general domestic purposes can be considered successful, a 
variety of difficult and conflicting conditions must be 
fulfilled, some of which are as follows : 

1, Existing fittings should not be interfered with, except- 
ing so far as burners and their adjuncts are concerned, 
and no separate system of service pipes must be required. 

. The system must give a better and steadier light than 
the ordinary gas flame ; in other words, the inducement 
to employ it must be obvious and decided. 

3. The cost of new fittings, and of altering existing ones, 
must be moderate. 

4. The management of the system must be as simple as 
that required for gas, facility of breakage or derangement 
must be impossible, and the duration of the lighting 
medium must be so great that the cost of renewals (which 
must in any case be insignificant) should be inappreciable. 

5. The consumption of gas must not be increased, but on 
the contrary, a very marked saving either in consumption, 
or its equivalent in increased light, must be secured. 

6. The combustion of the gas burnt must be more per- 
fect than at the ordinary gas burner, in order to reduce 
to a marked degree the objectionable and destructive 
effect of gas consumed in dwellings. 

7. The light obtained must remain constant, and not 
deteriorate with the use of the illuminating medium. 

The foregoing are probably all the important require- 

—s a successful system of gas lighting by 
incandescence, and if they can be fulfilled, there is no 
doubt that the introduction of electric light for domestic 
uses would be indefinitely postponed in countries where 
gas is produced and sold cheaply. 

Auer v. Welsbach.—About eighteen months since con- 
siderable interest was excited by reports coming from 
Vienna, that an Austrian physicist Professor Auer v. 
Welsbach, had, after long experiment, succeeded in pro- 
ducing an exceedingly thin hood or mantle of zirconium 
oxide, capable of receiving a high degree of incandescence 
when submitted to the action of heat, without becoming 
disintegrated, and of sufficient strength to resist the 
ordinary shocks of service. Naturally enough the first 
stories that were set afloat as to the remarkable nature of 


| this method of illumination, called subsequently for con- 


* Paper read before the American Society of Mechanical | siderable discount, but when all allowances had been made. 


Engineers at Washington, May, 1887. 


it became evident that Professor Auer v. Welsbach had 





devised a beautiful means of utilising the long known 
property of zirconium, and had partially elaborated a 
system that promises to have before it a certain field o 
usefulness. The English patents bearing on this i- 
cular invention, so far as they are made public, are dated 
December 12, 1885, March 13, 1886, and July 29 of the 


\ same year. 


In the first specification it is set forth by Professor 
Welsbach, that his invention relates to the manufacture of 
an illuminant appliance in the form of a hood, rendered 
incandescent by gas or other burners. The proportions of 
the substances used for impregnating the hood, as already 
described, are given as follows: 

60 per cent. zirconia or oxide of zirconium. 
oxide of lanthanum. 
yttrium. 


” 
” ” 
or, as an alternative : 
50 per cent. zirconia. 
PA oxide of lanthanum. 


The claim in this specification runs as follows: ‘‘ The 
manufacture substantially as herein described, of an illu- 
minant appliance for gas or other burners, consisting of 
a cap or hood made of fabric impregnated with the sub- 
stances mentioned and treated as set forth.” In the 
second patent, dated March 13, 1886, “‘ the use of oxide of 
thorinum alone, or in admixture with oxides of zirconium, 
lanthanum, yttrium, neodymium (one of the two metals of 
which didymium is composed), erbium, magnesium, or 
aluminium” is claimed. It is asserted that oxide of 
thorinum Pe a good light, and a rigid hood; that a 
mixture of thorinum oxide and lanthanum oxide in equal 
proportions produce a yellow light ; that thorinum oxide 
and neodymium oxide produce an orange light, and that 
thorinum oxide and erbium oxide produce a greenish light. 
The specification of July 29, 1886, relates to the treatment 
of the zirconium ore. It may be mentioned in passing that 
this is found as silicate in the river sands of Ceylon, in the 
syenite of orion 9 in Scotland, Ireland, and other places, 
and is to a limited extent an article of commerce, ea 
is is believed that there is practically no limit to the 
supply.* The process above referred to is as follows: 
The zirconium is reduced to about the size of peas, 
heated to a white heat under free admission of air, pul- 
verised, levigated, and is then digested for several days 
with concentrated pure hydrochloric acid for the purpose 
of removing all traces of iron. The original brownish grey 
powder is by this means converted into a perfectly white 

wder, and many of the impurities originally contained 
in the zirconium crystals are dissolved. The fine zir- 
conium powder is then washed and dried, and is mixed 
with double the Lamy | of calcined carbonate of soda, 
and after being ground fine, it is subjected to a white heat 
for about three hours in a platinum crucible. The cakes 
of soda thus obtained are placed in cold clean water, when 
a fine white powder will be precipitated, while numerous 
bodies that are not useful pass into the mother liquor. 
The white powder is washed in water, dried, and treated 
with sulphuric acid under trituration until a sample heated 
on platinum clearly shows an excess of sulphuric acid. 
The decomposition of the white powder by sulphuric acid 
takes place under considerable heating, and care must be 
taken that the acid is very gradually added (the powder 
remaining putty dry), as otherwise a scattering of the 
mass will ensue. The powder is then heated to the boil- 
ing point of the sulphuric acid, whereby the greater part 
of the excess of acid will be driven off. After cooling, the 
powder is mixed with a large quantity of cold water under 
stirring, whereby the zirconium will be dissolved as sul- 
phate, together with other bodies. The undissolved pre- 
cipitate is unconverted zirconium and silicic acid. This 
is separated by filtration and washed. The solution of 
zirconium sulphate is precipitated cold by ammonia, and 
is washed. If this material be now dissolved in nitric 
acid, so that no considerable excess of acid occurs, a 
brilliant white powder will, after a short time, be precipi- 
tated, which is a peculiar combination of zirconium, con- 
taining this metal in an almost chemically pure condition. 
The impurities, such as iron, alumina, &c., remain in the 
lye. This reaction is based on the fact that a small 
quantity of sulphate of ammonia present in a solution of 
nitrate of zirconium effects the separation of the com- 
pound completely when heated, and partially when cold. 

The precipitate containing the zirconium is almost in- 
soluble in water, but is soluble in nitric acid when freshly 
precipitated ; when digested with ammonia it is rapidly 
converted into dense zirconium hydroxide, which is readily 
separated by washing. This body is then dissolved in 
concentrated nitric acid, and the solution is evaporated on 
a water bath, producing clear gum-like crusts consisting 
of zirconium nitrate. This substance dissolved in water 
forms a main constituent of the incandescent body. A 
patent taken May 20, 1886, by J. Mactear should be men- 
tioned in connection with this subject, as it was obtained 
especially in relation to the system, and the patentee is one 
of the directors of the Welsbach Light Company. It claims 
the application and use, for impregnating hoods for pur- 
poses of incandescence, of strontia, baryta, and thoria, 
separately or in combination, and the mixture of such 
materials with zirconia, the main object being that when 
the fabric is destroyed by incineration the earthy par- 
ticles retain the form of the fabric, and have relatively 
considerable strength, while the zirconium supplies the 
incandescing element. In other words, it is a process for 
strengthening the fragile hood.t 





* For some particulars as to the nature of the other rare 
metals referred to, see note at end of paper, condensed 
from Watts’s Dictionary of Chemistry. 

+ Strontium (Sr=87.2) derives its name from Strontian, 
a village in Argyllshire, where a peculiar mineral, stron- 
tium carbonate, or strontianite, was first found. Stron- 
tium occurs chiefly as sulphate or celestine (Sr‘SO,), or 
as carbonate (Sr CO*). The metal is obtained by elec- 
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It is to be regretted that although nearly a year and a 
half have elapsed since Professor Auer’s arrangement ex- 
cited scientific interest, but little has been done in practice, 
and the only available results are those obtained from the 
laboratory. In Vienna—its birthplace—some public 
offices, shops, and private dwellings, have adopted it, 
and in England, where the patents were uired at the 
close of 1885, by a syndicate now merged in a large 
company, two or three places of public resort have been 
lighted by it, but only so recently as to afford no means 
of judging whether the inventor’s claims will be justified 
by experience. In London, indeed, the whole of last year 
appears to have been lost in perfecting details of what was 
supposed six months before to be an already perfect inven- 
tion, and forthis reason thereis no public experienceto draw 
from as to the practicability and permanence of the light. 
That the inventors and their friends are profoundly con- 
vinced of the immense value of the invention is shown 
by the fact that they have recently launched atwo million 
dollar company for working the process. 

The arrangement of the Welsbach lamp may be de- 
scribed in a few words. A hood of fine fabric, such as net, 
is impregnated with the zirconium solution already re- 
ferred to, and when dried and shaped symmetrically, is 
suspended by platinum wires over a Bunsen burner, the 
whole being preferably inclosed within a glass chimney. 
When the burner is lighted the combustible portion of the 
hood is rapidly burnt away, and the water of the solution 
evaporated, leaving a skeleton of zirconium oxide—a per- 
fect replica of the original fabric. Under the action of the 
heat this delicate surface is brought up to vivid incandes- 
cence, though it does not reach its maximum illuminating 
power for several hours. If not broken by accident, through 
flaws in the structure or from other causes, it maintains 
its maximum pra 4 for a long but apparently variable 

period, dependent probably upon a variety of external and 
' gtructural conditions ; this period of maximum usefulness is 
stated to range from 300 to 1000 hours, but the writer 

ives these figures not on his own authority ; it is clear, 

owever, that a time comes, when, supposing the delicate 
oxide skeleton has withstood the ills to which it is peculiarly 
heir to, it begins to fail, and through another long period of 
gradually decreasing efficiency, becomes ultimately useless, 
unless, indeed, as the writer believes in the casein Vienna, 
the hood is reinforced by the addition of new impregnating 
fluid, a delicate operation hardly within the scope of the 
average user. . 

Leaving, however, these points to the inexorable judg- 
ment of actual experience, the results obtained in the 
laboratory are of special interest, and point to the high 
value, other conditions being favourable, of the invention. 
The following figures may be relied upon as accurate, as 
they were furnished by Mr. Conrad W. Cooke, the engi- 
neer of the syndicate : 
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It may be added that results similar to those obtained 
in the first Table have been recorded in hundreds of read- 





trolysis. Strontium monoxide, or caustic strontia (Sr O) 
is obtained in the form of a grey-white porous unfusible 
mass by the ignition of the nitrate. In contact with 
water it forms strontium hydroxide (Sr OH,), with a spe- 
cific gravity of 3.625, and when strongly heated is recon- 
verted into strontia.—A Treatise on Chemistry, by Roscoe 
aad Shorlemmer, page 313. 





ings made by Mr. A. Paget, of Loughborough, who has 
taken out various valuable patents in connection with this 
method of lighting, especially with reference to methods 
of weaving the hoods and of suspending them over the 
burners. 

When it is remembered that the English Board of Trade 
requires that a standard Argand burner shall have an 
efficiency of 3.2 candles per cubic foot of gas per hour, and 
that from seven to eight candles can be obtained from the 
Welsbach hood, during its best period, the very large 
economy resulting will be at once evident, and with this 
economy comes a considerable saving in gas and the 
numerous evils resulting from gas consumption at the ordi- 
nary burner. 

So far as can be jniged from present imperfect know- 
ledge, the Welsbach light complies fully with some, but 
not by any means with all, of the conditions mentioned 
above as being necessary for successful domestic lighting. 
Existing fittings are disturbed only as far as new burners 
are necessary, and no additional service pipes are required. 
The light is far better than that given by gas, and is abso- 
lutely steady; the colour, too, is preferable, though it 
may be mentioned that normally the Welsbach light is 
intensely, almost ghastly, white ; it would appear that a 
yellower tone is considered preferable, and it is believed 
that hoods giving this colour will be issued to the public. 
A remarkable feature of the light is the relative small 
amount of heat given off, which is not without its advan- 
tages. Of cost the writer is not in a position to speak, 
except that the 2,000,000 dollar company already men- 
tioned propose to make a profit of 1.25 dols. for each 
light ae not an unreasonable amount, apparently, 
though evidently a large number must be disposed of 
to pay interest on so heavy acapital. The chief weak- 
ness of the new system would seem to lie in the exces- 
sively delicate character of the hood, which, according 
to the writer’s experience (though he would carefully 
point out that must not be taken as conclusive) is 
gradually disintegrated under small and frequent vibra- 
tions such as those caused by passing vehicles in an 
adjacent street. It is moreover scarcely possible to 
believe that any zirconium hood would have a long life, 
under ordinary treatment in general use, and the annoy- 
ance and expense attendant upon more or less frequent 
renewals would militate greatly against its successful 
adoption, to say nothing of the difficulties attendant on 
the transport of these fragile films, and the delicate opera- 
tion of fixing them on the burners. The remaining con- 
ditions, except that relating to duration of efficiency, are 
certainly established beyond dispute, but it will be readily 
admitted that the fragility of the vital organ will retar 
its general adoption until thorough experience shall have 
proved the danger to be imaginary, or some means have 
been devised of strengthening the hood. 

Williams.—Attention should be drawn to the s 
tion of a very on in ventor (English patent, January 
16, 1882), Mr. J. S. Williams, of Riverton, New Jersey, 
in which a ‘‘thermo-candle” is described in somewhat 
distracting variety. Several sentences of considerable 
en pe however, occur as foreshadowings of the 

elsbach methods, ¢.g., ‘‘I impregnate or coat a gauze 
of any suitable material as a base or form for the deposi- 
tion of metal, or metal alloys, and thereby obtain an 
extended open surface for the development of the light 
with a comparatively small amount of material to be 
heated. ... I construct or form the light-emitting 
portion of the thermo-candle by the deposition of highly 
refractory metal or alloys upon a base or form com- 
posed of other materials. . . . I employ metallic salts 
or oxides both in solution for coating, or both impreg- 
nating and coating the fibrous or other piece, which serves 
as the form; for instance I can first dip the piece of 
fibrous gauze, asbestos, muslin, silk, metal, or other form 
or piece in salt, or oxides of magnesium, or other material. 
I can employ for this purpose any suitable salt or 
oxide.” And a little before he says that metals possessing 
the greatest refractory quality can be spread over a 
surface as a mere film in thickness, and can be alloyed 
with a cover and coat of other materials, such as oxides of 
magnesium, calcium, zirconia, and the like. 


(To be continued.) 
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Tue Surz Canat.—The revenue collected by the Suez 
Canal Company in September was 176,400/., as compared 
with 169,482/. in September, 1886, and 183,283/. in Sep- 
tember, 1885. The aggregate revenue collected in the 
first nine months of this year was 1,727,346/., as compared 
with 1,720,497/. in the corresponding period of 1886, and 
1,898,878/. in the corresponding period of 1885, 


VicTorIAN Rattways.—The Victorian Railway Commis- 
sioners have accepted the tender of Mr. D. Munro, the 
amount being 52.880/., for the construction of a line from 
Frankston to Crib Point. Nineteen tenders were sent in, 
of which Mr. Munro’s was the lowest. The line will be 
about 19 miles in length. Starting from Frankston it will 
run in a north-easterly direction to the terminal point, 
which is about six miles beyond Hastings. There will be 
twenty-eight bridges on the line, the two largest being 
those which will span the Warringaite Creek and the 
King’s Creek ; the former will have twelve openings of 
15 ft. each. The culverts are numerous. The country 
throughout is comparatively flat, and the steepest gradient 
on the line will be one of lin 50. At a distance of 
34 miles from Frankston, or 294 miles from Melbourne, a 
station is to be provided for defence purposes, and 1? miles 
beyond this a junction will be formed with the Morning- 
ton line. Stations are also to be provided at Somerville, 
33 miles from Melbourne, and at Hastings, 39} miles. 
The terminal station will be on the peninsula between 
Harris Inlet and Western Port Bay. The portion of the 
line to Mornington Junction is to be completed by the 
20th of March, 1888. 


| 3000 tons. 





NOTES FROM THE SOUTH-WEST. 
Curdif.—The demand for steam coal has been fairly 
brisk, especially for the best qualities. There has been a 
more active inquiry for house coal, but prices have expe- 
rienced no improvement. Patent fuel has been in better 
demand, but the trade has still been in a relatively un- 
satisfactory condition. 


The ‘* Aurora.”—The steel cruiser Aurora will be 
launched to-day (Friday) at Pembroke. 


Taff Vale Iron Works.—Sir W. T. Lewis, in connection 
with Mr. E. Martin (Dowlais), Sir Lowthian Bell, and 
several gentlemen associated with the Forest Iron and 
Steel Company, have acquired the Taff Vale Iron Works. 
They propose to convert them into a manufactory for 
Siemens steel. 


Newport Alexandra Dock.—The share capital required 
for the Newport Alexandra Dock extension scheme has 
been fully subscribed. egar has taken shares 
to the extent of 90,000/.; Sir George Elliot, M.P., 
120,0007. ; and Mr. Elliot, 30,0007. 


Barry Dock and Railways.—The directors of the Barry 
Dock and Railways Company inspected the works on 
Thursday. They were accompanied by Mr. H. M. 
Brunel, engineer ; Mr. binson, resident engineer ; 
and Mr. T. A. Walker, the contractor. They entered a 
saloon carriage at St. Fagan’s and inspected the cutting 
at St. y Nyll and the closing of the large rock bank, and 
thence proceeding down the Peterstone branch they 
examined the piles which are being screwed for a bridge 
over the Ely, afterwards continuing down the line to tne 
dock works. The entrance is nearly completed, and rapid 
progress is being made with the concrete and brickwork 
in the invert at the passage. Preparations are also being 
made for the erection of the dock gates. The excavation 
in the dock is approaching completion, and the pitching 
of the dock slopes is making progress. The masonry of 
six coal tips is practically completed, and the masonry 
and timber work of nine others is in hand. The lining of 
the tunnel at Cogan has been commenced and the works 
are well in hand. 


The Roath Basin, Cardiff.—There have been two in- 
stances of quick despatch at the Roath Basin during the 
last few days. The first was afforded by the steamship 
Wordsworth, which was loaded from the movable tip 
(Taylor’s patent) and from one of the ordinary fixed tips 
in 214 hours, the quantity shipped being from 2900 to 
The steamship Shagbrook was afterwards 
loaded at the same berth, and her cargo and bunker 
quantity of 1576 tons was shipped in 44 hours, The 
steamer was loaded at an average rate of 350 tons per 
hour, equal to 7000 tons per day of twenty hours, Taylor’s 
patent movable tip shipped 1053 tons in four hours, an 
average of 263 tons per hour throughout ; and the fixed 
tip shipped 523 tons in 44 hours, 


The Iron and Steel Trades.—There has been little 
change in the manufactured iron and steel trades of South 
Wales. The local works are generally well employed, and 
prices are fairly firm. 


Welsh Railway Movements.—A meeting of the directors 
of the Taff Vale Railway was held in London on Thurs- 
day, when, it is understood, two or three minor branches 
were determined upon. It is expected that the Bar 
Dock and Railways Company intends to amalgamate wit 
the Rhymney Railway Company, ifthe consent of Parlia- 
ment can be obtained. 


Great Western Railway.—Mr. H. Lambert, who has been 
appointed general manager of the Great Western Railway 
in succession to the late Mr. J. Grierson, has been con- 
nected with the undertaking for twenty-two years. In 1865 
he wasin charge of the goods department at Paddington. 
and in 1872, he was appointed district goods manager of 
the Swansea district. On the death of the late Mr. J. Wil- 
liams, he returned to London in 1876, to take charge of 
the metropolitan business of the undertaking. On the 
death of Mr. J. Grant, then chief goods manager, in 1879, 
he was selected to fill the vacant post. 








GERMAN STEELMAKING. — The Ruhrort Steel Works 
Company, in its report for 1886-7, states that the com- 
pany’s works produced during the last financial year 
111,182 tons of steel. This is the heaviest production 
attained in any one year since the establishment of 
the undertaking. At the commencement of July, 1887, 
the company had also orders on hand for 44,000 tons of 
steel, as compared with corresponding orders for 26,500 
tons at the commencement of July, 1886. The dividend 
upon the share capital of the company for 1886-7 is at the 
rate of 11 per cent. per annum. 


Lone Istanp Bripex. —This bridge will cross the East 
River between 64th and 65th streets, New York, where 
the river is divided by Blackwell’s Island into two channels 
of about 860 ft. each. The bridge will consist of two 
spans, each of 810 ft. clear across the east and west 
channels of the Hast River, one span over Blackwell’s 
Island, and iron viaducts forming the approaches in New 
York and Long Island. The New York approaches ter- 
minate, one at the Grand Central Depdt, 49th street and 
4th avenue; the other at 79th street and 4th avenue in 
the Harlem Railroad Tunnel. The eastern approach 
terminates in Long Island city, 6000 ft. east of the East 
River. The bridge is designed for railway passengers and 
freight service alone. Carriages, trucks, market ons, 
and general trains will, however, be transported on c osed 
sioldeons cars. There will be elevators on each side of 
the river. The whole bridge will be lighted by electricity. 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in case after the price ; e none are mentioned, the 
Specification is not illustrated, 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. ‘ 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, ng 
amount of price and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a complete specijication, 

ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 





GUNS, &c. 


12,273. R. T. Brankston, Newcastle-upon-Tyne. 
Improvements in Trunnion Bearings for Ordnance 
oan in Bearings to Carry the Axes or Trunnions of 
other Heavy Mechanism. (8d. 10 Figs.] September 27, 
1886.—A, A are the trunnions resting in trunnion bearings B, B, 
forming part of the gun-carriage or mounting. B’, B! are the com- 
pressor cylinders, and C, C the guides on the slide along which the 
gun-carriage traverses. In a recess in the trunnion bearing is 
lodged asmall rocking pillar E having cylindrical ends. The top 
end abuts beneath the trunnion of the gun; the lower end is 
received into a recess on the face of the spring bar F. This bar 
at its forward end rests upon a fixed support G, and its rear end 
upon ascrew H, which passes through a lug upon the gun-car- 








riage. By turning this screw the rocking pillar E is pressed upwards 
until it supports the greater part of the weight of the gun. In the 
modification illustrated in Figs. 8, 4, there is provided a small 
auxiliary trunnion or pin H driven into the main trunnion A. 
This auxiliary trunnion is strong enough to support the strain 
due only to the weight of the gun, and rests in an auxiliary bear- 
ing block I underneath which is fitted a spring K adjusted so that 
its strength is nearly sufficient to lift the gun off itsmain trunnion. 
The friction is then acting at the radius of the small trunnion, 
and consequently the power required to move the gun is very 
much reduced, while the large trunnion is still available to take 
the blow of recoil. (Sealed October 4, 1887). 


14,411. M. Heeren, Hanover, Germany. An Im- 
proved Apparatus for Sighting or Aiming Ordnance 
and the like, (8d. 3 figs.) November 8, 1886.—This in- 
vention relates to an apparatus for sighting and aiming ordnance 
by night. The improved sighting and aiming apparatus consists 
of two devices formed of platinum wires rendered incandescent 
by the passage of an electric current. One of these devices is 
fixed upon the front end, and the other upon the rear end of the 
gun, so that when the gun has been brought into the correct 
| te ng for firing, they shall appear to the marksman like a single 

evice covering the object aimed at. (Accepted September 3, 1887). 


15,476. A. Wilson, Sheffield. Improvements in the 
ufacture of Compound Armour Plates. [6d.) 
November 26, 1886.—Inventor claims: The process of manufac- 
turing armour plates consisting in taking a wrought-iron fibrous 
plate hot as it comes from the rolls or other forging apparatus, 
and putting it into a mould and casting on to one of its faces a 
layer of soft ingot iron, then taking the plate out of the mould, 
and, after reheating and rolling or otherwise forging it to give it 
additional strength and toughness, placing it again into a mould 
and casting a layer of steel on to the opposite side to that which 
previously had the layer of soft ingot iron cast on to it. (Accepted 
September 8, 1887). 


GOVERNORS. 


_ 10,826. P. M. Justice, London. (J. E. Holmes, Wash- 
ington, D.C., and H.C. Covert, New York, U.S.A,) Improve- 
ments in Thermometric Governors. (8d. 2 Figs.] 
August 24, 1886.—This invention relates to an instrument for 
regulating the flow of gas while .under pressure, for refrigeration, 
extinguishing fires, and other purposes, and which is caused to 
operate according to the degree of variation of temperature in 
the surrounding atmosphere. The improved instrument com- 
prises an annular vessel 1 of thin metal which is closed at both 
ends and is filled with a liquid capable of great expansion under 
the influence of heat. This vessel 1 is in communication by a 
hollow neck 3 with a barrel or piston chamber 4 in which is a 
tubular elastic piston 12 (made of rubber in which is embedded 
@ close wire coil) fixed and open at its lower end 14, but free to 
expand longitudinally, and closed at its upper end by its piston- 
tod 17. The upper portion of the barrel 4 is in communication 
with an inlet pipe 19 and an outlet pipe 20, which are separated by 
a diaphragm 9. The piston-rod 17 projects through the diaphragm, 
and is at that part provided with a groove 18 which increases in 
cross-section from a mere point to any required depth. The gas 
under pressure enters by the pipe 19, and passes through the tube 
20 into the refrigerating pipes, where its — expansion pro- 
duces an intense refrigeration. The quantity of gas thus escaping, 
and consequently the temperature of the refrigerating pony 
regulated by the position (and consequently cross-section) of the 
groove 18 in relation to the diaphragm 9, which is dependent upon 
the expansion (or elongation) and contraction of the elastic piston 
12 caused by the difference in volume of the expansible liquid in 
the vessel 1 at different temperatures. The ram 21 operated by a 


handwheel serves to set the apparatus to any desired temperature 





by forcing up the column of liquid within the piston 12 until the 
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groove 18 is at the height required to maintain the said tempera- 
ture. (Sealed September 27, 1887). 

124. J. F. Haskins, London. (@. D. Davis, Boston, 
Mass., U.S.A.) Improvements in Governors. [8d. 2 
Figs.] October 14, 1886.—The improved governor consists of a 


.| small air pump driven from some reciprocating part of the pump 


or engine A2. The air pumped passes by a small pipe a5 intoa 
chamber D, whence it escapes through a port i formed in the rod 
b, and capable of regulation by means of a nuth. If the pump or 
engine governed is inclined to “‘ speed up,” more air is pumped 







Fig.1. 
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into the chamber D than can escape through the opening i, and 
an excess of 3 pac yp is produced which forces up the movable 
piston e? and with it the rod b against the downward tendency 
of the spring f2, thereby lifting the valve B and cutting off steam. 
A decrease in the speed of the engine diminishes the quantity of 
air pumped into the chamber D, consequently the spring /2 is at 
liberty to force down the valve B to admit more steam. (Sealed 
September 27, 1887). 


LUBRICATORS. 


13,676. G. A. J. Schott, Bradford, Yorks. Improve- 
ments in Apparatus for the Lubrication of Steam 
Engine and other Shafts and (8d. 3 Figs.) 
October 26, 1886.—This invention relates to an improved combina- 
tion of apparatus for the continuous lubrication of steam engine 
and other shafts and bearings, consisting of a rotary pump con- 
nected with a supply reservoir in such a manner that the lubri- 
cant passes by its own weight through a sieve into the pump, and 
is forced therefrom into tubing into as many spreaders as there 
are bearings to be lubricated, and flows from such spreaders over 
their respective bearings into troughs of suitable number, con- 
struction, and position for collecting such flow and passing it 
back to the supply reservoir. (Accepted September 3, 1887). 


8108, A.M. Levy,London. (J. B. Fondu, Vilvorde, Bel- 
gium.) New Automatic Lubricator, Consuming Solid 








Bear- 





Grease, for Lubricating Crank 
trics, and the like. (6d. 3 Figs.) June 6, 


or Semi-Liquid 
ings, Eccen: 





1887.— This improved lubricator is designed to be applied to all 
parts of machines in which the lubricator participates in a move- 


ment of rotation, or of oscillation. The grease is introduced into 
the reserveir 23 by removing the screw plug 25. As soon as the 
part to which the lubricator is attached begins to revolve, the 
— is thrown by the centrifugal ne against the cover 24. 
his cover is made concave, so that the grease is forced up to its 
highest part, and is thus made to flow through small holes 27 
drilled in the sides of the tube 29. (Sealed September 16, 1887). 


TRANSMITTING POWER. 

10,096. W. H. Beck, London, (A. Fayol, Paris.) New 
or Improved Apparatus for Connecting and - 
ni Shafting, Applicable also to Brakes and 
Centrifugal Governors, (8d. 8 Figs.) August 6, 1886.— 
C, Clare ete rotating loosely on the shaft A in opposite 
directions. e sleeve M is loose onthe shaft and is formed of a 
pair of truncated cones or paraboloids. The ring B is fixed on the 
shaft A and is furnished with lugs, to which the levers L, L are ful- 
crumed. The longer arms of these levers bear against the conical 
surface of the sleeve M, whilst the shorter arms press the plate P 
against the Fy oe C through the medium of adjusting screws 
and springs db. e plate P turns with the shaft A, but is free to 
slide along it. The plate P! is fixed to the shaft A. When the 
sleeve M is pushed towards the revolving pulley C, the ends of the 
longer arms of the levers L are pressed outwards by the increasing 
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diameter of the sleeve, the shorter arms press the plate P against 
the pulley C, the latter is thereby pressed against the plate P', 
and, when the friction becomes sufficient, causes it and the shaft 
A to which itis fixed, to revolve with the pulley C. In order to 
cause the shaft A to rotate in the opposite direction, the sleeve M 
is moved towards the other pulley e In Fig. 2 the levers L are 
shown acting directly by their short arms on the friction plate P 
without the interposition of — Similar apparatus may be 
made to act as a governor or speed regulator, as shown in Fig. 3. 
C is a piece loose on theshaft, and prevented from turning by its 
tail z, which bears against some fixed point, such as a wall, &c. 
When the speed of the shaft A exceeds a certain limit, the weights 
L! fly out by reason of the centrifugal force, and the levers L press 
the plate P against the piece C, producing by this means sufficient 
a to prevent further increase of speed. (Sealed October 14, 


12,430, T, Sugden, Bradford, Yorks. An Improved 
Pulley Boss for Grasping Various Sizes of Bhafts. 
(8d. 8 Figs.) October 1, 1886.—A number of cams or inclines are 
arranged within the boss transversely to the line of shafting so as 
to operate upon a series of jaws placed at a right angle tothe cams 
for grasping the shaft in a longitudinal direction. (Sealed Sep- 
tember 30, 1887). 


12,924, J. S. Fairfax, London. Improvements in 
the Construction of Built-up Cranks, Ayotoe 
also to the Coupling together of Shafts. | 5 Figs.) 
October 11, 1886.—According to this invention the crank-pin } 


is provided with eccentric collars turned on it fittingin corre- 
The 


sponding eccentric recesses in the webs c¢. latter are 

















similarly connected to the shaft a a by means of eccentric collars 
«. The shaft aa is turned down eccentrically at z, z, so as to 
form couplings with the shafts e¢ and f. In the figures the 
eccentric portions are indicated throughout by x. The various 
parts are kept together axially by means of the shaft bearings 
not shown. (Accepted August 10, 1887). 


14,081. J. Sets Glasgow. Improvements in 
and Connected with Me ic Packing for Piston- 
Rods and other Wor es and 
Machines. (8d. 6 Figs.) November 2, 1886.—The metallic 
packing rings are formed in segmental parts with their ends 
cut at right angles to the tangent of each segment so that 
these ends are parallel to each other. (Accepted August 31, 1887). 


VALVES. 


12,999. F. Foster and H. M. Thomas, London: Im- 
provements in Pressere Reducing Valves. (8d, 





4 Figs.) October 12, 1886.—The improved reducing valve is set 
in action by screwing down the spindle J gently by means of the 





472 


ENGINEERING. 


[Ocr. 28, 1887. 








handwheelL. The spindle J brings the block G in contact with 
the spindle D, and depressing this together with the corrugated 
diaphragm E, causes the valve B to retire from its seating as 
shown, and a supply of compressed air or gas from the source of 
supply enters the chamber A. The outlet N being closed, the 
only outlet from the lower part of the chamber A is by way of the 
passage Q past the valve H, which lifts more or less as shown, and 
feeds the upper part of the chamber A until a pressure is reached 
at which the safety valve (not shown) at M has been set to lift. 
Directly the pressure escapes at the safety valve the spindle J 
must be unscrewed, raising the block G in the guide formed by 
the hollow nut F, and allowing equilibrium to be established 
above and below the diaphragm E. At this stage the pressure- 
reducing valve is ready for acting automatically. Directly the 
outlet at N is opened the pressure in the chamber A below the 
diaphragm E falls in proportion as the gas is being withdrawn, 
and the valve H is immediately closed. The pressure above the 
diaphragm exceeds the pressure below, and as soon as the excess 
of pressure above becomes great enough to force the valve B from 
its seat, the pressure in the lower part of the chamber A is 
restored, and the apparatus continues to deliver gas at the desired 
pressure. (Accepted August 13, 1887). 


7011. J. Fleischer and C. Muhlich, Frankfort 
a/M., Germany. Improved Valve for Liquid Car- 
ponic Acid. (6d. 3 Figs.) May 138, 1887.—The improved 
valve is intended for shutting vessels containing liquid carbonic 
acid. The valve is secured to the top plate G of the vessel by 
means of screws or otherwise. The inlet fis shut off from the 
outlet f! by means of the valve or cone S. Leakage of the car- 
bonic acid upwards when the valve 8 is opened, is prevented by 
means of two cones B, C. The upper end of the cone B is squared 














to admit of its being rotated by a spanner. The lower end of the 
cone B fits over the squared upper end of the cone C, and the 
epotte 8 of the valve S is screwed into the cone C, so that 
the valve 8 is operated by rotating the cone B. The number of 
successive cones B, C, is determined by the pressure of the acid. E 
is a plug for closing the whole device. The cones B, C are kept 
gainst their seats by the pressure of the acid, while the valve S! 
s open, and the valve remains absolutely tight under a pressure 
of 300 atmospheres. (Accepted July 6, 1887). 


MANUFACTURE OF TUBES. 


12,559. HE. Kellerman, Vienna. Improvements in 
the Manufacture of Pipes or Tubes of Sheet Metal. 
(8d. 1 Fig.) October 2, 1886.—Conical or cylindrical pipes or 
tubes are made according to this invention by helically coiling 
corrugated sheet metal strips around suitable mandrels. These 
strips may, if desired, be plated or coated with tin, zinc, copper, 
or nickel or other suitable coating. (Sealed October 14, 1887). 


14,220. R. W. Lindsay and W. Darwen, Birming- 
ham. Improvements in the Manufacture of Tubes 
of Copper or Alloys of Copper. (Sd. 4 Figs.) Novem- 
ber 4, 1886.—A tubular ingot is cast in a suitable mould, and 
whilst in a hot state is rolled down and finally drawn through dies 
to the size of tube required. (Accepted August 31, 1887). 


10,405. J.¥.Johnson. (H. Knight, New York, U.S.A.) 
Improvements in Flexible Tubes. (6d. 2 Figs.) July 26, 
1887.—The improved flexible tube consists of two or more con- 
tinuous strips of metal helically wound one upon the other and 
made to interlock with each other. Independent strips between 
the flanges of the strips of metal provide an elastic packing at the 
joints, (Accepted August 27, 1887). 


MANUFACTURE OF GLASS. 


13,917. E. Brown, South Shields, Durham. Im- 
rovements in Tables or Benches for Grinding, 
moothing, and Polishing Plate or Sheet Glass. 

[8d. 3 Figs.) October 29, 1886.—Inventor claims: For the purpose 

of grinding, smoothing, or polishing plate or sheet glass, securing 

the plate or sheet upon the table or bench by the pressure of the 
atmosphere upon portions of the surface by a vacuum being 
formed under such portions by means of an air pump which is in 
communication with cavities formed in the table. (Accepted 
August 31, 1887). 


14,288. G. F., Chance, West Smethwick, Staffs. 
Improvements in or Additions to Machinery Em- 
ployed in the Manufacture of Sheets of Rolled Glass. 
{l1ld. 4 Figs.) November 5, 1886.—This invention relates to im- 
provements in cc tion with hinery for rolling glass de- 
scribed in the specification of Letters Patent No. 13,119 of 1884, 
and consists in the combination with the said machinery of a 
cutter for making a straight cut or depression across the sheet for 
facilitating the separation of the waste front of the sheet. The 
cutter is capable of rotation about an axis parallel to the axes of 
the rolls, and also capable of adjustment for the purpose of bring- 
ing its cutting edge to a greater or less distance from the surface 
of the inclined plate on which the sheet of oe travels. The 
cutter is caused, either by hand or by gearing it with the rolling 
machinery, to travel in the same direction and with the same 
velocity as the sheet of glass. (Accepted August 31, 1887). 


MISCELLANEOUS. 


10,340. J. St. Clair, Newton Stewart, Wigtown, 
N.B. Improvements in Regula or Lighting and 
Extinguishing Lightsin Railway Stations, Tunnels, 
and the like. (8d. 6 Fiys.) - August 12, 1886,—According to 
this invention the lights in a station or tunnel are automatically 
turned up on the entrance of the train and are automatically turned 








down or extinguished on the train emerging from such places, by 
the flange of the engine wheel coming in contact with a lever 
arranged close to the rail and connec by rods and cranks with 
the operating lever of the gas valve supplying the lights in the 
station or tunnel. (Sealed October 18, 1887). 


11,131. W. Allan, Le Yorks. A Spring Engine 
or. Motor. [ls. 1d. 12 Figs.) September 1, 1886. — In- 
ventor claims: A spring motor consisting of a series of steel 
coiled springs attached to suitable shafts, and geared so as to 
alternately recharge each spring as it runs down. (Accepted 


August 31, 1887). 

12,018. A. M. Clark, London. (V. A. Pilloud, Paris.) 
A ratus for Automatically Gomnpressing Air. (8d. 
2 8.) September 21, 1886,—This improved os us for auto- 
matically compressing air is particularly designed for the produc- 
tion of motive power for working pneumatic clocks. e air- 
compressing cylinder a is counterbalanced by a weight eon a lever 
f pivotted at g to the frame cf the ——.,. The cylinder a 
communicates at its upper and lower ends by flexible tubes d with 
three-way cocks c, b respectively. Water passes by the cock band 
tube d into the cylinder a, and as soon as the weight of water 
in the cylinder exceeds that of the counterbalance e, the cylinder 
falls suddenly, and its sudden descent is accelerated by the fall of 
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a weighted arm i brought about by the rack and pinion gearing h 
fixed to the lever f. At this moment the cocks 0} and care also 
suddenly closed by the action of the rod k connected with lever f, 
whereby the admission of water through cock 6 and the exit of 
air through cock ¢ are cut off and the passages 2 and 4 in these 
cocks are opened, the water in cylinder 8 escaping through pas- 
sage 2 in cock }, and air eutering the cylinder through passage 4 
of cock c. When the water in the cylinder has been replaced by 
air the counterbalance weight e returns the cylinder a to its 
original position, the weight i acting in similar manner to that de- 
scribed above but in the reverse direction, and the rod k also re- 
versing the position of cocks b, c, whereby the air compression 
proceeds automatically as before. (Sealed September 30, 1887). 


12,419. A. L. Normandy, London. Improvements 
in Machinery for Producing Distilled Water from 
Sea or other Impure Water. (8d. 2 Figs.) Septem- 
ber 30, 1886.—Figs. 1 and 2 illustrate two arrangements of the 
improved distilling apparatus, differing chiefly in the construction 
of the upper inner chamber 2. In both arrangements a current 
of condensing water enters by pipe 1 into the upper inner chamber 
2 and escapes therefrom by pipe 3. A portion of this condensing 
water passes by pipe 4 into a feed-box 5 so as to lift a float 6 ; it 
then passes by the opening 7 through a pipe 8 into the lower part 
of the outer chamber 9, and rises therein until it escapes by the 
brine pipe 10. Boiler steam enters by the pipe 12 and 
through a reducing valve box 18 and pipe 14 into the lower inner 
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chamber 15. The boiler steam condensed inside chamber 15 into 
first condensed water es through the pipe 16, steam trap 23, 
to athree-way cock which directs it either through the pipe 18 to 
where desired, or up pipe 19 into jacket 20 surrounding the upper 
inner chamber 2. e boiler steam in chamber 15 evaporates 
portion of the impure water outside the chamber, thus g ting 
second steam which passes into jacket 20 to be condensed 
there by the cold surfaces of the upper inner chamber 2, thus 
forming second condensed water. second condensed water, 
and any first condensed water which may be mixed with it, 
escapes from jacket 20 by the pipe 21 to where desired, (Sealed 
October 7, 1887). 


po pa G. J. Smith, Tuckingmill, Cornwall. A 
Method and Material for Rendering the Coating of 
Fuzes Incombustible. ([6d.] October 6, 1886.—The tape 
or other fabric forming the exterior coating of fuzes is rendered 
incombustible by the application of a varnish consisting of borax, 
glue, china clay, and water. (Sealed October 18, 1887). 


12,992. S. Arnold, London. An Improvement in 
the Manufacture of Rivets. (6d. 3 Figs.) October 12, 
1886.—The improvement consists in forming the end of the rivet 
with a hollow or depression. The hollowed end can be ‘‘ upset” 
or rivetted over a hole more readily when the ordinary flat end 
rivets are employed, and also prevents the rupture of the metal. 
(Sealed October 18, 1887). 


13,711. C. om Epping, Essex. An Improvement 
in Agricultural rilis. fea. 2 Figs, October 26, 1886.— 
Inventor claims a flexible, extensible, and contractible conductor 
for delivering seed to the drills or channels made by the coulters, 
formed of a a of sheet metal or wire coiled spirally into the 
form of a conical tube. (Accepted August 27, 1887). 


17,008. T. Archer, Dunston, and T. O. Robson, 
Gateshead, Durham. An Improved Apparatus for 
Watering or We and Laying 


tting ust in the 
Workings of Mines or for Analogous Uses. (8d. 4 Figs.) 








December 28, 1886.—The improved apparatus consists of a 
travelling re le for the water and a rotating brush or 
brushes to which the water is conveyed and by which it is distri- 
buted. (Accepted August 24, 1887). 


6503. T. Watson, Belfast, Ireland. Improvements 
Machinery for Preparing Flax, Hemp, ie, 
and other Filamentous Materials. (8d. 3 Figs.) May 3, 
1887.—Thisinvention relates to machinery for preparing flax, &c., 
in which the flax to be operated upon is fed between grids, between 
the bars of which pins or piercers are caused to reciprocate so as 
to penetrate or pierce the fibre for the purpose of removing the 
woody and refuse matter. The object of the present improve- 
ments is to provide a machine in which the flax is both crushed 
and pierced at one operation. The crushers F and the plates K 
carrying the pi 1 are suspended by means of arms C and D 
respectively from shafts B, B, and are caused to reciprocate or 
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oscillate by means of connecting rods I operated by crankshafts 
H. The crushers and the piercers are caused to move towards the 
flax which is fed between them in the ordinary manner, and the 
crushers F come into contact with it, and crush or break it toa 
degree determined by the strength of the springs K ; then the 
piercers E! advance so as to penetrate the flax, the springs K 
being thereby compressed. When, the piercers E! recede, the 
crushers F remain under the action of the springs K in contact 
with the flax until the points of the piercers are withdrawn 
between the bers cf the crushers, and then the crushers recede 
with the piercers to admit of the flax passing between them. 
(Sealed September 23, 1887). 


9801, A. J. Boult, London. (J. M. Fischer, Dresden.) 
Improved Apparatus for Signalling a Predeter- 
mined Degree of Heat. (6d. 6 Figs.) July 12, 1887.— 
The improved signalling apparatus consists of an air vessel with 


a flexible top which will be lifted in the middle by the expansion 
of the air in the vessel when heated, and will either release an 
alarm bell or close the circuit of an electric bell at a point corre- 
sponding to the predetermined degree of heat. (Sealed October 18, 
1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
cone “wrong with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tue TELEPHONE IN VicToRIA.—The Victorian Govern- 
ment has agreed to purchase the business of the Victorian 
Telephone Exchange Company for 40,000/. The transfer 
is to be effected in a few weeks. It is the intention of 
the Government to continue the exchange in the premises 
of the company, but to reduce the charges to subscribers, 
to introduce any improvements which may be necessary, 
and to establish telephonic communication with the prin- 
cipal inland Victorian towns, 


IRRIGATION IN SouTH AusTRALIA. — Messrs. Chaffey 
Brothers, American irrigationists, have signed an agree- 
ment with the South Australian Government, under 
which they undertake an extensive irrigation scheme on 
the banks of the Murray. They will at first confine their 
attention to 30,000 acres, and they expect to have some of 
the land ready for occupation in about eight months. The 
30,000 acres on which the Messrs. Chatfey Brothers pro- 
pose to commence operations have a frontage of six miles 
to the river, and extend six miles inland. It is nearly all 
plain country, but some of it is very thickly timbered with 
scrub box. It rises gradually from about 12 ft. above the 
river to 40 ft. on the eastern side. The Ral Ral Creek 
forms the. northern boundary of it. Orchards will be 
started almost at once, and portions of the land will be 
devoted to grain, lucerne, and other grasses, so that 
there will be employment for skilled as well as ordinary 
labour. With the exception of half a dozen of their own 
staff, Messrs. Chaffey Brothers will find all their own 
labour in South Australia. 


New Sovuru WE.sH Rattways.—Rock excavations on an 
extension from Tenterfield to Wallangra on the Queens- 
land border, where the proposed junction of the New 
South Wales railway system with that of the Queensland 
is to be effected, are progressing rapidly with the aid of 
special American rock-drilling machines. A great amount 
of stone has been removed during the past three months. 
hey Be the deep and broader cuttings are at present all 
but finished. A large proportion of the level track of the 
three routes has trucks already running over it. Ballast- 
ing in some places has been carried on, and so far as New 
South Wales is concerned, it is probable that the con- 
tractors will have completed their undertaking within the 
next two months. It may also be stated that rapid pro- 
gress is being made with the Stanthorpe and Wallangra 
section, which will complete the Queensland system to 
the New South Wales border. A good deal has been 
done on the Rosehill (private) Railway, but its completion 
will be delayed beyond the contract time owing to the 
uncertainty which existed whether the line should be 
double or single, 
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25-TON GOLIATH CRANE. 


CONSTRUCTED BY MR. iH. J. COLES, ENGINEER, 
(For Description, see Page 478.) 





SUBMARINE MINING. 
By Lieut.-Colonel Buckni, R.E. (Ret.) 
(Continued from page 454.) 
Considerations Guiding the Size and Nature of Mine 
‘ases, ke. 
Larce MInEs. 

THE cases required for Class B mines, viz., those 
that contain large charges and act at a distance from 
the target, will now be considered. 

_ All these mines are necessarily in Division 1; 
.e., are under control, and are therefore electrical 
mines. But they can be conveniently divided into 
two sub-divisions: (1) Ground mines, which lie on 
the bottom 3 (2) buoyant mines, 

round mines are invariably used in preference 
ae latter when the depth of water is not exces- 
French System.—As before stated, the French 














LONDON. 


appear to use ground mines up to depths of 80 ft.,| buoyant mines are used, and are moored about 


the charges being : 


= Ib. gun-cotton, or 2200 lb. gunpowder, 26 ft. to 36 ft. 


” ” ” ” up to 50,, 
880 ” ” 4400 ” ” ” ” 
1100 ” ” » 87 5, 
1320 ” ” 19 13 95 
1540 ” ” » 80,, 


English System.—The English custom has re- 
mained practically unaltered since 1873, when 
Lieutenant-Colonel R. H. Stotherd’s book, ‘‘ Notes 
on Submarine Mines,” was published in England 
and reproduced soon afterwards by an enterprising 
publisher in New York, U.S.A. The charges for 
ground mines therein mentioned for the following 
depths are : 


250 lb. gun-cotton, 20 ft. to 35 ft. 


When the water is over 60 ft. in depth, 500 lb, 





48 ft. from the surface. These charges and limits 
were not altered after the completion of the series 
of experiments against the Oberon. 

American System.—It is believed that the limit 
of size of mine charges in the American service has 
been fixed at 4001b., and that American adepts 
prefer to employ a number of moderate charges 
rather than a few large mines. But the arguments 
(already advanced in the paper on contact mines 
in this series) advocating the employment of the 
minimum effective charges when the mines are 
buoyant, do not apply when the mines rest on the 
bottom ; for there is then no difficulty whatever in 
making the cases very strong to resist neighbouring 
explosions, and when the mines are fired by ob- 
servers at a distance the large mines are more likely 
to act in the desired manner, on account of larger 
area of effect. 

Small charge observation mines are therefore not 
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recommended, except in comparatively shallow measurement that the following are the striking 
waters, which are situated near to the observing | distances required to give effective horizontal circles 
stations—and, as a rule, these waters can be mined | of 30 ft. and 15 ft. radius respectively when the 
more effectively by electro-contact mines—or by | vessel draws 27 ft. of water : 
small ground mines with detached circuit-closers. A | : : : 

Striking Distances in Feet. 


250-lb. mine charged with gun-cotton possesses an | : .& ; aa : 
effective striking power up to distances of 20 ft. | _ = Conte Sen ote 
from its centre ; consequently its effective circle | 40 39 264 
for observation firing must always be less than | 50 42h 344 
40 ft. in diameter, which maximum would only be 60 52 43 
attained by a ground mine when the vessel attacked 4 4 o 


is wall-sided, flat-bottomed, and drawing nearly the 90 76 69 
full depth of the mined water. These considera- 100 85 78 


tions must make it evident that ground mines with F 
Similarly, if the depth of water be 50 ft., instead 


charges not exceeding 2501b. gun-cotton are not é 
adapted for observation firing. of 60 ft., the striking distance for mines one mile 

Ground Mines Fitted with Detached Circuit-Closers. | off should be about 42} ft., and for mines at half a 
—Small ground mines can, however, be usefully | mile the striking distance should be about 34} ft., 


emergency, and the cases would contain about the 
same weights of them as of blasting gelatine.) 

This Table shows a useful technica memoria 
for the charges of large mines, viz., to use 10 1b. of 
blasting gelatine per foot of strike required. Also 
that the same case will hold two-thirds as much gun- 
cotton by weight possessing half the strike in feet. 
By adiagram similar to the one given it can be 


shown that a mine with a strike of 90 ft. can be 


used at one mile from an observing station in 105 ft. 
of water, an effective horizontal circle of 30 ft. 
radius against vessels of 27 ft. draught being ob- 
tained. 

The employment of blasting gelatine in ground 
mines is evidently extremely advantageous when 
the waters are deep, and it would appear that the 
rule in the English service limiting the employment 
of ground mines to depths of 60 ft. or thereabouts 
would be improved if a larger limit (say, 90 ft. or 


employed when they are fired by means of a de-| and the charges may be regulated accordingly. 
Again, a mine which is effective in 60 ft. of | 100 ft.) were fixed upon, ground mines being 


tached circuit-closer moored above them. For 

instance, the 250-lb. gun-cotton ground mine would | water at half a mile off shore would be equally | simpler than buoyant mines, and less liable to de- 
act well in water up to 45 ft. against vessels drawing | effective in 50 ft. of water at seven-eighths of a mile | rangement. 

25 ft. and over, the detached circuit-closer being | off shore. And so the changes can be rung. Best Shape for Grownd Mines.—As a ground 
20 ft. above the bottom ; and if blasting gelatine| In the defence of some harbours by submarine | mine may be heavy the cheapest form of case is a 
were used in the same cases they would be effective mines aconsiderable economy can be made by keeping | cylinder, and Staffordshire plate may be used in its 

















Diagram showing large buoyant mine 500 Ib Blasting Gelatine 


moored for firing by observation | mile ofF. { smallest eFFective 
o- circle 60' diam? 
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up to depths of 53 ft. Similarly, a ground mine | these matters in view, but it is usual to sacrifice such | manufacture, the required strength being obtained 
charged with 500 lb. of gun-cotton, if fired by a| economy and to employ one description of ground | by making the skin of a good thickness, and the 
detached circuit-closer moored 38 ft. above it, that} mine for all situations, thus avoiding numerous | diameter of the case as small as is practicable. In 
being the striking distance of such a mine against | patterns. the English service the ground mine most usually 
an ironclad, would be effective against vessels of From a Table given in a former article it will be employed holds 500 lb. of gun-cotton. It is de- 
25 ft. draught and over in waters up to 63 ft., and |found that the minimum charges for an effective seribed and illustrated in Colonel (now General) 
if blasting gelatine were used the mines would act | strike of 52 ft., should be 484 lb. blasting gelatine, | R. H. Stotherd’s book as a cylindrical iron case fin. 
up to depths of 78 ft. But the employment of de- or 558 lb. gelatine dynamite, or 687 lb. gun-cotton, | thick, 34 in. side, 30 in. in diameter, and its ends 
tached circuit-closers in connection with mines con- | or dynamite No. 1. are dished out with a radius of 30in. No im- 
taining large charges has to a great extent gone out| It is not prudent to rely upon observation firing | portant alterations have been made in this mine 
of fashion, because such mines are generally placed at greater distances than one sea mile, the smoke of | case, but it has been strengthened internally bya 
in those deeper portions of a harbour which can- an engagement, or fog, or thick weather having to | lining made of Portland cement, experience having 
not conveniently be obstructed by buoyant bodies | be reckoned with in this class of mine. If then we | shown that the case is weak when subjected to 
which may foul, or be themselves damaged by limit the employment of ground mines to water not | countermining. New cases should, however, pos- 
passing vessels that are not foes. This objection exceeding 60 ft. in depth, a case which will hold | sess the requisite strength from their thickness, 
can, however, be readily met by the dormant 4841b. of blasting gelatine would appear to meet all shape, size, and method of manufacture. A cy- 
requirements. But this explosive is 45 per cent. linder having an internal radius of 1 ft. 1} in. is 


system of mooring mines already referred to, and | : 
the defence then obtained appears to be formidable, heavier than gun-cotton, and the same case would convenient for loading with the English slabs of 
and likely to be resorted to, especially with ground | therefore hold only 334 lb. of gun-cotton, the strik- compressed gun-cotton, and the interior should be 

'ing distance of which against an ironclad is only | atrue and plane cylinder, a longitudinal butt joint 


mines and detached circuit-closers. : v 3 : 
Ground Mines Fired by Observation.—Ground | 26 ft., barely sufficient for an observation ground | being employed, with the covering strip outside. 


mines which are fired by observation, i.e., by an/| mine half a mile off shore in 40 ft. of water, and | The ends should not be dished outwards, but beplane 
observer (or by two observers) from a distance, | insufficient for greater depths or distances. On the | surfaces, or dished slightly inwards, and the end 
when the vessel attacked is seen to be near enough | other hand a case to contain 500 Ib. of gun-cotton | joints should project, thus affording an opportunity 
to the mine, should evidently have a horizontal | will hold 725 1b. of blasting gelatine, the former | for hydraulic rivetting, and making a very strong 


circle of effect sufficiently large for the proper work- | having a striking distance of 38 ft. and the latter of | job. : 

ing of the observation instruments, and this willde- |77 ft when acting against a modern war vessel. If,| With an internal diameter of 2 ft. 3} in., each 
pend upon the distance separating the mines and the | therefore, it be intended to use either or both of | layer of compressed gun-cotton 1Z in. thick will 
instruments and upon the accuracy of the latter. | these explosives in a time of emergency, it would | contain 14 slabs of the explosive in its English 
Assume that the mines are avout one sea mile from | appear that a convenient arrangement would be | form, two of them being sawn across diagonally, 
the instruments and that an effective horizontal | obtained by having two patterns for ground mines. | and the centre slabs being sawn as required for the 
circle of 30 ft. radius is desired. Also, assume | Adding 20 per cent. to the above figures, so as to introduction of the priming charge and firing appa- 
| This gives about 35 lb. per 
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that the depth of water is 60 ft., that the draught be on the safe side, the one should be made large | ratus (see Fig. 40). 
of an ironclad is 27 ft., and that the shape of her | enough to hold either 600 1b. of gun-cotton or 870 Ib. 
side is somewhat as shown in Fig. 39. A geometrical | of blasting gelatine, and the other to hold 600 Ib. 
construction will then show that the actual distance | of blasting gelatine or 414 lb. of gun-cotton. As 
between the mine and the nearest point of the vessel} the slab gun-cotton presents flat surfaces to the 
is 52 ft. If the mines were situated only halfa mile | curve of the cylinder, each case would hold a little 
from the observing instruments, equal accuracy would | more of the blasting gelatine than denoted by the 
be obtained with mines having a horizontal circle of above figures, and it would be nearer the truth to 
effect of half the former dimensions, and the striking | put round figures as shown on the Table at the end 
distance is then reduced to 43 ft., and the charges | of this article. 

can be reduced in nearly the same proportion, or! (N.B.—Although the employment of dynamite 





about four-fifths of those for 52 ft. By increasing | or of gelatine dynamite is not recommended, it may 
the depth shown on the sketch it will be found by | occur that these explosives will be used in a time of 


layer, 17 layers for the 600 lb., anda total length 
of 2 ft. 6 in. 

For the smaller cylinder, as slab gun-cotton 
stows well in a circle 1 ft. 9 in. in diameter (see 
Fig. 41), that dimension will be chosen for the 
internal diameter of the case. Each layer of gun- 
cotton will then contain 8} slabs, 20} lb. per layer 
1? in. thick, 19} layers for 400 1b., and a total 
length of 2 ft. 10in. sa 

Case I., therefore, is 27.5 in. in diameter and 
30 in. long inside, and Case II. is 21 in. in diameter, 
and 34 in. long inside. 
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In loading these cases with slab gun-cotton the last 
three layers must be composed of quarter slabs. It is 
better to do this than to use a larger loading hole, 
as the size and weight of the door or ‘‘mouth- 
piece” should be kept down as much as possible, 
because weight is of importance in the buoyant 
mines, and the apparatus for the ground and 
buoyant observation mines should be interchange- 
able, thus reducing the number of patterns. 

What thickness of iron should be used in these 
cases to make them as strong as a 3-ft. sphere of 
}-in. steel? Now the strength of a sphere is twice 
that of a tube of equal diameter (Rankine), and the 
strength of the sphere varies as the square of thick- 
ness of shell, and inversely as the square of the 


diameter, or as Also the strength of the 


d2 


2 
sides of a tube varies as 4 (I being the length). 
Consequently : 

stor = ae and ¢=0.29 in. 


Similarly for the smaller case : 
a0 _ (4? gna t=0.31 5 
ax 34 (362 °"4 ¢=0.31 in. 

This assumes that the cases are made of the best 
and toughest steel. But it is proposed to make 
them of wrought iron, the strength of which is but 
little more than half that of steel. Hence for the 
large cylinder : 

#=2 (0.29)2, and ¢=0.41 in. of iron. 
And for the smaller cylinder : 

#=2 (0.31)2, and ¢=0.44 in. of iron. 
The flat ends of each cylinder should be made 
slightly thicker, say 4 in. thick. There can be no 
objection on the score of weight in making the 
whole of each case of $ in. iron, and it would be 
advantageous to do so. 

The projecting joints between the ends and sides 
will make the cylinders about 5 in. or 6 in. longer, 
and the weights, &c., are shown on the following 
Table, which also gives other useful information. 


Cylindrical Cases for Ground Mines. 


Description. iaege Fg 

Material = 4in. Lowmoor iron 

plate. 
Length of cylinder, inside 30 in. 34in 

‘a » case over all 40 ,, 
Diameter, inside ie is 274 ,, ,: ae 
Side surface of case, including 

strip for butt joint ... ... 238q. ft. 20 sq. ft 
End surfaces with turnover ... 11.2 ,, (13 
Weight of case emptyinair... 6841]b. 540 lb. 

i », Salt water displaced 710;, 480,, 

os », charge blasting gela- 

tine (dynamite or gelatine 

dynamite) ... Ren cis) SO as “GIO. 
Weight of charge gun-cotton 

slabs... byte os -- 60, ,, 

Effective Strike to a Man-of-War. 

When loaded with blast gela- 

tine... eed is ie 90 ft. 60 ft. 
When loaded with gelatine 

dynamite _... vi aia nope 52 ,, 
When loaded with dynamite... 67 ,, 45 ,, 

” ” ” gun-cotton 

slabs re ss oe 45 ,, 30 ,, 


The loading hole should be 63 in. in diameter if 
English pattern gun-cotton slabs are to be used. 
Lugs for attachment chains should not be rivetted 
to the case by palma, as it is difficult to keep them 
water-tight. If the method of constructing the 
cylinders now proposed be followed, it would be 
easy to weld projections or ears on the turnover of 
flat end pieces, and to provide each ear with a ring. 

In order to prevent a cylindrical case from rolling 
about on the bottom when laid, and thus not only 
getting out of position, but in all probability damag- 
ing the electric cable at its point of attachment, 
it is necessary to fix some sort of cradle to the 
case or to fix a crossbar to two of its ears, or to 
lash two short spars to the case, one on either side 
of it, thus forming a rough but efficient cradle. 

The foregoing descriptions have been given so 
much in detail, that it will be unnecessary to show 
any drawings of these mine cases. 

Large Buoyant Mines.—When very deep waters 
have to be mined with large charges, it is necessary 
to employ buoyant cases, and most of the observa- 
tions which have already been made on small contact 
mines are equally applicable to large buoyant mines. 
It will be desirable in the first place therefore to 
settle upon an effective minimum for the charge to 





be employed. The explosive employed should cer- 
tainly be the most powerful obtainable. 

Submersion.—Assuming thatthe mines are buoyed 
up to a submersion of 40 ft. at low-water springs, 
and that the rise and fall of tide amounts to 20 ft., 
the mines would sometimes be submerged 60 ft., 
and should therefore possess an effective striking 
distance of 52 ft. if moored a mile from the observ- 
ing station, and of 43 ft. if moored half a mile off. 
If the rise and fall of tide were less than 20 ft., the 
submersion at low water may be increased by the 
difference. Thus if it were 12 ft. rise and fall, the 
submersion may be 48 ft. at low water. The 
maximum striking distance of 52 ft. would thus 
remain unaltered. 

Charge required.—A charge of 485 lb. of blasting 
gelatine possesses the requisite power, as also does a 
charge of 687 lb. of gun-cotton, but the former is 
much to be preferred, because a smaller buoyant 
body is required to support it, and this is impor- 
tant. Moreover, the matter of cost is considerably 
in favour of the more powerful explosive ; 500 lb. 
of blasting gelatine will therefore be selected as the 
normal charge for a large budyant mine. 

An objection has been urged in these papers 
against the use of an air space round the small 
charges for contact torpedoes, but the same argu- 
ments do not apply to large charges acting at a 
much greater distance when the blow delivered is of 
a racking rather than of a punching character. The 
charge may therefore be held in the buoyant case, 
and the shape of this case should be spherical for 
the reasons already given when discussing contact 
mines. The buoyancy is then a maximum for a 
given weight of case, and the resistance offered to 
the current is a minimum. The double mooring 
previously advocated for contact mines is still more 
essential for observation mines, accuracy of position 
being so important. Proceeding as in the last 
example for contact mines to calculate the neces- 
sary size of case we find that 

14B-14P-—7 P!=0, 
where B is the available buoyancy in pounds of the 
mine whén loaded and moored, P is the side pres- 
sure in pounds due to the current acting on the 
mine, and P' is the side pressure on the wire rope 
and cable, span being 90 deg., and the mine 14 
fathoms above the bottom. 

Now P=1.03 V? A, 

A being the diametric area of the sphere, 

And P! = 2.85 V2 Al, 

A' being the area of the diametric planes of the 
cable and wire rope resolved into the vertical. 


_ cos 45 + 20x 6 x2. 


oo 8 
oe 20x6 x So a9 5x19°% % 
= 11 aq. ft. 
Substituting 
B=1.03 V2 A + 4 (2.85 V2 x 11) 
= V2(1.03 A + 15.67) 
When V = 2 knots per hour, 
B = 4.12 A + 62.68, 
When V = 3 knots per hour, 
B = 9,27 A + 141,13. 
When V = 4 knots per hour, 
B = 16.48 A + 250.72. 
When V = 5 knots per hour, 
B = 25.75 A + 391.75. 


But the mine has to support 500 lb. of blasting 
gelatine, 57 lb. of cable, and 68 lb. of wire rope, or 
625 lb. in all, in addition to its own weight. Hence 
the buoyancy when empty, 

4.12 A+ 688 for 2 knots, 
9.27 A+ 766 ,, 3 4, 
=16.48 A+ 876,, 4 .. 
=25.75 A+1017 ,, 5 ,, 

Size of Cases for Large Buoyant Mines.—Refer- 
ring to the table for steel spheres with a thickness 


Cm it will be found that these e uations 
are satisfied when D, the diameter of the case, is 
3.2 ft. for a 2-knot tide, 3.4 ft. for 3 knots, 3.6 ft. 
for 4 knots, and 3.85ft. for 5 knots. 

The tidal currents most usually met with on 
harbour mine fields do not exceed 2 knots per 
hour ; a 42-in. spherical case of ;/;-in. steel, which 
is effective in waters up to 34 knots per hour, will 
therefore answer well in most situations. When 
the limit of 34 knots is exceeded the case employed 
should be a 4-ft. sphere of }-in. steel, which is 
effective in currents up to 54 knots, the angle of 
span and the method of mooring the mines herein- 
before suggested being followed. 

Inasmuch as these mines must be loaded with 


of skin= 


blasting gelatine, and that it would be difficult to 
insert the apparatus for firing the charge into the 
bottom of the mine after such a charge has been 
inserted, it will be advisable to provide a loading 
hole in the top of the case, in addition to the hole 
usually made in the bottom for the apparatus. The 
charge can then be inserted after the apparatus 
and can be packed closely round its envelope ; also, 
the top surface of the explosive can be covered with 
a light deck of thin wood, kept in position by suit- 
able battens and struts. 
The writer recommends that the mines be attached 
to their mooring lines by an encircling ring made of 
wire rope of smaller diameter than the case, such 
ring being provided with thimbles rove into it, and 
the ring kept in place by means of a second and 
similar ring and braces of wire rope between them 
—as was recommended for the spherical buoys em- 
ployed in connection with contact mines. In this 
manner the employment of ears or palms rivetted 
to the case is avoided. 

The following Table of the principal details of 
the two buoyant mine cases which it is proposed to 
adopt will be useful for reference. 


Spherical Cases for Buoyant Mines. 


Description. a ag 
Material: Landore steel, dia- 
meter=144 thickness. 
Diameter of sphere inside 48 in. 42 in. 
Surface of sphere “ ... 50.4 sq. ft. 37.7 sq. ft. 
Weight of case empty in air... 672 Ib. 440 lb. 
ea salt water dis- 
wae ‘ee fee wa — 1427 ,, 
eight of charge (blasting 
wit atine preferred) ... a Oe 500 ,, 
eight of apparatus ... cs 30 ,, 30 ,, 
Ps wire rope at 45 deg., 
r fathom dee 4.9 ;; 4.9 5» 


es ais 
eight of cable at 45 deg. 
per fathom deep _.. pe 43... a3 
Area of diametric plane ... 12.57 sq. ft. 9.6sq. ft. 
Effective Strike to a Man-of- War. 
When loaded with blasting 


elatine “i waa me 54 ft. 54 ft. 
hen loaded with gelatine 
dynamite aad a aa 47 ,, 47 ,, 
When loaded with dynamite 38 5, 38 5s 
2 - gun-cotton 
slabs aia ee an 38 ,, 38 ,, 


Conclusion.—The various descriptions of mines 
under control and of buoys for circuit-closers have 
now been examined as to shape, size, weight, dis- 
placement, thickness, nature of material, resistance 
to currents, &c. 

Messrs. Day, Summers, and Co., of the Northam 
Iron Works, Southampton, have undertaken to 
manufacture them, and any additional information 
can be obtained on application to this firm. The 
methods of mooring them have been roughly indi- 
cated, and will now be examined more in detail, 
the considerations and diagrams which should settle 
many matters connected with them being fresh in 
the mind of the reader. 

(To be continued.) 





Tue City anD Guitps or Lonnon Finspury TECHNI- 
CAL COLLEGE OLD StupENTsS’ AssocraTION.—The annual 
general meeting of the above Association was held at the 
college, Leonard-street, E.C., on Wednesday, 26th ult. 
The retiring President, Mr. Alfred Chatterton, B.Sc., 
occupied the chair, and the annual report, which was of a 
very satisfactory nature, was read and passed, and then 
at the conclusion of the formal business of the meeting 
the new President, Mr. W. F. Pettigrew, Assoc. M. Inst. 
C.E., took the chair and delivered his presidential address. 
The subject was the birth and development of railways. 
After referring to the specially prepared roads for vehi- 
cular traffic used in Milan in the seventeenth century, the 
President described the tramways largely in use in the 
mining districts of England and Wales at the beginning 
of the present century, and from the requirements of which 
the locomotive owed itsorigin. The history of the labours 
of Trevithick, Stephenson, and others was followed by the 
story of the Stockton and Darlington line, and then of 
the Liverpool and Manchester Railway. After touching 
on the rapid development of railways in this country, on 
the Continent, and in America, he compared the engines of 
the present day with those of fifty years ago, and showed 
how enormously they had increased in steaming power, 
weight, and tractive force. The various arrangements 
used on mountain lines were described, and then followed 
a number of interesting details about remarkable runs 
which had recently been accomplished. Carriages next 
occupied the attention of the speaker, and the rapid pro- 
gress made in this department of railway work during 
recent years was touched upon. After briefly dwelling 
on the brake question, the lighting and warming of rail- 
way trains, the address was concluded with some com- 
ments upon the remarkable manner in which railway 
officials overcame the enormous difficulties they had to 
surmount, especially in foggy weather and holiday times, 





in dealing with the traffic of large towns. 
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CENTRIFUGAL CREAM SEPARATORS. 


(For Description, see opposite Page.) 
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CREAM SEPARATING INDUSTRY IN 
SCANDINAVIA. 
(Continued from page 450.) 

Fic. 1, on the opposite page, is a general view of 
Burmeister and Wain’s separator, and Fig. 2 is 
a section of the same apparatus. The drum D 
is now made entirely of pressed steel, and con- 
sists of two separate pieces rivetted together ; the 
present construction is a great improvement upon 
the original mode of manufacture, when the 
bottom part of the drum was made of cast iron. 
The drum is screwed on to a steel cone W, fitting 
on to the top of the vertical steel spindle 8 and held 
in position by the top nuts U. This suspension not 
only tends to the centralisation of the drum while in 
motion, a very important point, but also facilitates 
the taking off the drum for cleaning, &. The 





spindle hastwo bearings J and K, with theirrespective 
supports H and L ; these bearings are very carefully 
constructed, and everything is done to insure suffi- 
cient lubrication (for the top bearing through the 
oil-cup P) and to avoid slur. The bottom bearing can 
be adjusted by the aid of the wedge M and adjusting 
screw QO. Through the support for the bottom bear- 
ing 1s a screw N for cleaning purposes. The pulley 
R is fitted on the lower portion of the spindle im- 
mediately above the toe bearing. 

In the interior of the drum, at some little dis- 
tance below its top cover, is an annular plate C, at 
the circumference of which a narrow slot or groove 
is left for the entrance of the skim milk. From 
the annular plate three blades extend to some little 
distance from the bottom of the drum, with the 
object of preventin 


feeding tube T almost to the bottom of the vessel, 
and the separation of cream and skim milk having | total absence of springs; the governor or regu- 
been effected, the former will rise on the inside, | lator acts upon a combination of levers and counter- 
the latter on the outside of the whole milk ring. | weights, whereby the belt, when a certain speed 
At the upper part of the drum the skim milk E is | has been reached, is removed by a fork from the 
forced through the small opening between the) firm on to a loose pulley. 

annular plate and the wall of the drum and is then| The even inflow of milk into the separator is 
caught by the milk outlet tube A, while the cream | regulated by an inflow regulator (Fig. 5) constructed 
makes its exit through the cream outlet tube B,| by Professor Fjord, whose name is in so many 
the point of which reaches some little way below | ways connected with the development of dairy 
the annular plate. These outlet tubes are the most | farming. It consists of a tin hopper or funnel 
distinctive and prominent feature of the Burmeister | containing three strainers, through which the milk 
and Wain separator and deserve special attention. | passes before descending through two conical tubes 
They are sharply bent at their inner ends, and the | into the drum of the separator. The flow of milk 
points, with which they collect the cream and skim is regulated by the graduated rods inside the tubes, 
milk respectively, are of steel. Both these tubes which are elevated or lowered as more or less milk 
can be adjusted by screw threads working in cor- | is desired to run through. The figures 1, 2, 3, &c., 


differs from other similar contrivances by the 








responding nuts a, and the regulation can take place | engraved on the rods, will, if multiplied by 110, give 








the milk from not partaking | 
mm the rotation. The whole milk is carried by a | 














to a nicety, while the separator is in full motion. 
This is one of the great advantages claimed by the 
Burmeister and Wain separator, and it has so far 
only been satisfactorily achieved through the 
medium of these fixed tubes (in other creamers 
they rotate with the drum), which are one of the 
corner stones of their patents, and which they 
have successfully defended against all intruders 
and imitators. Another important advantage, 
especially in large dairies, arising out of the fixed 
tube, is the fact of the separator being able to raise 
the skim milk toa considerable height (see Fig. 3), 
some 6 ft. or 8 ft. or more in exceptional cases. 
Although the separator is surrounded with a 
safety jacket I, the makers have not been satisfied 
with this, but have further insured the safety of 
their creamer through the medium of an ingenious 
patent safety intermediate gear, Fig. 4. 





Fie, 10, 


in English pounds the quantity of milk run through 
per hour ; if, for instance, one rod is adjusted at 6 
and the other at 4, the total quantity run through 
will be (6+4) x 110=1100 Ib., and so on. 

The Burmeister and Wain separator is now 
made in three sizes, A, B, and C, their diame- 
ters being 24 in., 15 in., and 9 in. respectively, 
intended for steam and horse-power. The follow- 
ing table shows the capacities, with the different 
speeds, which are claimed for the respective sizes ; 
the percentage of fat left in the skim milk is put at 
0.20, and the temperature of the milk is about the 
same at which it leaves the cow, say 85 deg. to 
95 deg. Fahr. : 


Revolutions Capacity per 
per Minute. Hour in lbs. 
A a) ae 
B 4000 1050 
Cc 4000 200 


The Burmeister and Wain creamer can, however, 
separate, to perfection, cold milk, only the lower 
the temperature the smaller the capacity ; this is 
often a great advantage. 

In America a separator is made with still greater 
capacity, we believe of some 3000 lb. ; this is at- 
tained by running the machine at a still higher 
speed, and the strength of the vessel has to be in- 
creased accordingly. 

Great capacity is one of the special features of 
this separator; of its other advantages we have 
already mentioned the complete control, during 
motion, effected by the adjustable milk and cream 





This | tubes, and the height to which it can raise the 
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skim milk. It is in all respects a most workman- 
like machine and its separating capacities are not 
materially influenced by the temperature or uneven- 
ness of the whole milk, as is the case with some 
other separators. In consequence of this the 
Burmeister and Wain creamer is well suited for 
large co-operative or private dairies to handle milk 
from anumber of different farms and of varying 
quality and temperature. 

The separator, has made the use of several 
hitherto unknown appliances necessary or desirable, 
and a whole host of inventions have followed in 
the wake of the centrifugal creamer. The skim 
milk being, by this creaming process, left con- 
siderably poorer as to fat than by the older methods, 
the idea somewhat naturally presented itself of re- 
storing to the skim milk other, and of course 
cheaper, fat in its place. This led to the inven- 
tion of the emulsion machines, of which there are 
several, although their practical importance has 
perhaps been a little overrated. As far as the 
Burmeister and Wain separator is concerned no 
separate apparatus is necessary, a fat or oil inflow 
regulator being all that is required. The emulsion 
is brought about by simultaneously feeding into 
the drum a quantity of skim milk at a certain 
temperature, and a quantity of oil, also at a cer- 
tain temperature. As soon as the machine has 
attained sufficient speed, the milk being forced by 
centrifugal power to and up its sides, forms what is 
virtually a cylinder of skim milk, the inner surface 
of which is covered by the oil, the latter being the 
lighter of the two fluids. The two fluids, oil and 
skim milk, being drawn off through the same tube 
(the separator cream tube) form an emulsion. 

For warming of the whole milk prior to enter- 
ing the separator, Messrs. Burmeister and Wain are 
making a special apparatus (Fig. 6). It consists of 
a tinned copper vessel H suspended in a wooden 
vessel G, the connection being steam proof, the 
heated steam being admitted through O into the 
wooden vessel. The milk enters the copper vessel 


at its base through K, leaving it at the top by E 
and passing into the separator A ; an appliance for 
stirring the milk is kept revolving in the copper 
vessel. 

The same firm is also manufacturing what is 
called a Pasteurising apparatus, an appliance for 


heating the skim milk (Fig. 7). It was invented by 
Professor Fjord and is in the main like the warm- 
ing apparatus just described. The milk is con- 
tained in a copper vessel C, which has a coating of 
wood D, and in the space between these two hot 
steam is introduced. An essential point of this 
construction is a similar stirring and revolving 
apparatus K, as mentioned above, which prevents 
the milk from getting burned. 

The more exact and scientific dairy farming be- 
came, and especially since centrifug ul creaming came 
in vogue, the more necessary has also become the 
use of reliable and practical milk-testing appa- 
ratus. The number of these is legion, but Profes- 
sor Fjord has also here been to the fore with a very 
ingenious control centrifugal (Fig. 8). It consists 
of a plate with a conical centre part, having on its 
periphery a number of metal cases fur the reception 
of the sample glasses. The apparatus is screwed on 
the upright spindle in the empty drum of the sepa- 
rators, The testing is done by filling the tubes, 
which are graduated, with a certain quantity of 
milk. By rotating the apparatus at a certain speed 
the separation of milk serum and fat is effected, and 
the percentage of the latter is easily read. 

The well-known firm of H. C. Petersen and Co., 
Copenhagen, are sole agents for the separator and 
all the other dairy appliances manufactured at the 
works of Burmeister and Wain. 

De Laval’s Separator.—This separator, which 
has been sold in larger numbers than any other 
creamer, was invented by Dr. Gustaf de Laval, 
of Stockholm. Dr. de Laval hails from the 
Swedish province of Dolarne and was born in the 
year 1845. He has studied at the Technical Insti- 
tution and the Upsala University, obtaining his 
degree as Doctor of Philosophy in the year 1872. 
This separator, which has been the forerunner of a 
number of other clever inventions, was ready in the 
year 1878, although the first was not sold till the 
following year, and at the end of 1880 there were 
already 146 in use. The following year the sale 
increased to 328 separators ; in 1882, 546 were sold; 
and in 1883, the sale reached 830 separators. The 
number in use now is between 5000 and 6000, 
distributed over some thirty countries, among 
which there are such far-off lands as Natal, New 





Zealand, China, Japan, Chili, the Cape Colony, &c. 
The original members of the firm were Dr. de Laval 
and Mr. Oscar Lamm, and the separator was at first 
known by the name of the latter gentleman. In 
the year 1883 the firm was changed into a limited 
company under the style of Aktiebolazet Separator, 
with a capital of 400,000 kroner, which was last 
year increased to 1,000,000 kroner. Some later 
patents of Dr. de Laval’s were at the same time 
bought by the company. If we are not mistaken a 
further increase of the capital has taken or is going 
to take place. 

The Laval separator, which is on all sides ad- 
mitted to be a very satisfactory apparatus, has 
in the course of its existence undergone several 
improvements and simplifications, resulting in 
greater strength of the vessel, which is now pressed 
out of one piece of steel, in an increase of capacity, 
and in facilities as far as the cleaning of it is 
concerned. Fig. 9 shows the creamer as it is 
now made, and Fig. 10 isa section. The vessel A 
rests on a perpendicular spindle and is surrounded 
by a cast-iron screen. The milk is led down to 
the centre of the vessel near the bottom, into 
a sort of reservoir a, from which there is a small 
tube leading into the rotator. The centrifugal 
power forces the milk, minus the cream, to the 
circumference, the cream forming a perpendi- 
cular ring nearer the centre, and as long as the 
supply of whole milk continues, it will rise ina 
layer between the cream and the skim milk. In 
order to bring the whole milk along with the ro- 
tator, a wing or blade is attached to the outside of 
the reservoir. The separated cream will leave the 
rotating vessel at the top, having risen through 
the neck d of the separator, and passing out 
through an aperture e into a fixed circular 
chamber C, from where an exit spout takes it 
to the pail. The quantity, or for the matter 
of that the quality of the cream, is regulated 
by the screw f. The lower this is screwed the 
more (and thinner) the cream, the higher its posi- 
tion the more milk and the less (but thicker) cream. 
The skim milk is removed through a bent tube b, 
with its open end quite close to the circumference 
of the vessel at its largest periphery, where the 
milk naturally contains the smallest percentage of 
fat ; the skim milk passes up through the tube and 
through the aperture c into another circular cham- 
ber, from where it, through an exit spout, leaves 
the separator. 

As already mentioned, the rotator is attached to 
a spindle, which passes through a bearing in a hole 
in the casing ; round the bearing is an elastic pack- 
ingg; the bottom end of the spindle fits into a 
socket m. This socket is again connected with the 
driving shaft /, upon which is a small pulley for the 
driving string. The upper spindle simply rests 
upon the socket and is made to travel with the 
latter simply by friction, this suspension causing 
the rotating vessel to immediately and completely 
right itself like a top, as soon as rotation begins. 
There is consequently no perceptible shaking. The 
lower spindle is supported by two bearings n and 0, 
one above and the other beneath the pulley ; the 
spindle, and through this the vessel &c., can be 
raised or lowered by the medium of a screw 1 at 
the bottom. 

(To be continued.) 





TWENTY-FIVE TON GOLIATH CRANE. 

We illustrate on page 473 a Goliath crane’ de- 
signed for raising concrete blocks, weighing 25 tons, 
and intended to be employed in the construction of 
harbour works in one of the Grecian Islands. The 
framework is entirely of —- iron. The main struts 
are of the box girder type, and support double girders 
crossing the top, and carrying the chain sheaves ; the 
whole structure is well tied and trussed with cross 
girders, struts, and gusset plates. The cradles are of 
box girder form with recesses left for the travelling 
wheels. 

The load is raised by a double sheave snatchblock, 
the chain passing over sheaves fitted on the top cross 
girders, and being coiled on a spirally grooved barrel. 
The gearing is double purchase with a factor of safety 
of about 10 to 1. A powerful brake is fitted which 
controls the full load at any point of lowering. Massive 
cast-iron side frames are fitted to planed wrought- 
iron joists machined to fit the main framework ; these 
frames carry the whole of the gearing, chain barrel, 
&c., and allow the machinery to work with a minimum 
of friction. Hand-lifting gear is applied to work with 
the other gearing, so that four men can raise the full 
load. A ratchet and pawl is fitted to this gear to pre- 
vent the load running back, and the brake is also made 
available for lowering by hand when required. 





The travelling gear is driven from the crankshaft of 
the engines by bevel wheels and cross shafts, con- 
nected by steel pitch chain, to gearing, which is fitted 
to the cradles ; a clutch for working this gearing is 
fitted on the crankshaft, and clutches are also fitted to 
the lower part of the gearing to allow of the crane 
being moved by hand, handles being also provided for 
this purpose. The travelling wheels are in pairs, four 

airs in all. One pair in each cradle are ordinary 

anged wheels without gearing, the ya at the oppo- 
site end of each cradle being geared and driven by 
pinions actuated by the steel pitch chain driving chain 
wheels fitted to the pinion shafts. 

The driving and lifting power consists of a pair of 
vertical engines of ample size arranged on an indepen- 
dent planed and machine-fitted wrought-iron frame- 
work, in order that any strains, due to working or bad 
roads, shall not affect the working parts of the engines, 
The engines are fitted with an improved form of re- 
versing motion, which has for some time been adopted 
by the constructor of this crane for all kinds of crane 
engines in order to lessen the number of working parts 
Mi to obviate the unsatisfactory results obtained by 
using link motion for small engines. The lever for 
this motion, together with all the other levers for the 
crane, are brought to one spot to enable the attendant, 
without any change of position, to have the whole of 
the levers as well as the brake under complete control. 

A spacious wrought-iron chequered plate platform is 
supported on girders attached to one of the cradles, and 
upon this is placed a vertical cross-tube boiler for sup- 
plying steam to the engines. A feed-water tank anda 
coal bunker are fitted at the side of the boiler. 

The crane was tested before leaving the works, and 
careful observations were made as to the frictional re- 
sistance of the chains, gearing, engines, &c., when 
raising and lowering the full load of 25 tons; under 
these tests the coefficient was found to be remarkably 
low, mainly due to the care that had been bestowed 
in preventing strains on the main framing affecting the 
bearings and working parts. 

The crane has already been erected at its destination, 
and reports which have come to hand show that the 
design and workmanship have met with the fullest 
approval of the Government officials, and the con- 
tractor for the works. The mode of working is to lift 
the concrete block, weighing 25 tons, high enough to 
admit a truck under it; the block is then lowered on 
to the truck and is pushed by hand on to a stron 
wrought-iron pier truck, which is fitted with hand 

ropelling gear and brakes, and runs on a line of rails 

aid at right angles to the lines upon which the crane 
and truck run. The rails for the pier truck are laid 
on a lower level so as to facilitate the transfer. 

The pier truck is then worked down to the pier-head 
with its load by the hand gearing, and on reaching the 
head of the pier, the block is lifted by a floating crane 
consisting of a powerful derrick attached to the forward 
part of a barge and worked by a steam winch of un- 
usually large proportions combined with suitable 
blocks and chain, and is then lowered into the sea on 
stone and rubble foundations already prepared. 

As soon as the crane has completed loading one line 
of blocks it is travelled on to the pier truck and taken 
to the next line, repeating the operation until the 
whole yard is cleared. 

The pier truck, slings, chains, blocks, and other 
lifting machinery, together with the Goliath crane 
which we illustrate, have all been manufactured for 
this contract at the works of Mr. Henry J. Coles, 
Southwark, London. 

When these harbour works were first contemplated, 
plans, specification, and tender were asked for a block- 
setting Titan which would lift the blocks from the 
yard and travel bodily with them to the pier-head. 
Mr. Coles’ design for this crane was approved by the 
Ministry, and instructions were given for the Titan to 
be ordered, but for various reasons it was afterwards 
decided to use the plant forming the subject of this 
notice. 





THE FORTH BRIDGE RAILWAY. 

Tux following is the eighteenth quarterly report of 
inspection by ‘Major-General Hutchinson, R.E., and 
Major Marindin, R.E., C.M.G., of the works in progress 
for the construction of the bridge over the River Forth. 


Railway Department, Board of Trade, 
1, Whitehall, London, S.W. 
August 31, 1887. 

Sir,—We have the honour to report, for the information 
of the Board of Trade, that, in compliance with the in- 
structions contained in the order of October 26, 1882, and 
in accordance with the provisions of the Forth Bridge 
Railway Act of 1882, we have made our eighteenth 
quarterly inspection of the works in progress for the con- 
struction of the bridge over the River ‘orth at Queens- 
ferry. The work is being carried on with energy, and, 
judging from the advance which has been made in the 
last quarter, every possible advostage has been taken of 
the exceptionally fine weather which has been experienced. 


TreMPORARY WORKS. 


Timber huts sufficiently large to shelter about 200 men 
at meals and during wet weather have been built at each 
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of the three piers. A further quantity of girders for the 
temporary support of portions of the structure during the 
process of erection have been delivered. The principal 
additions to the plant consist of a locomotive engine, 
steam cranes and hoists, and numerous hydraulic rams 
and other similar appliances. 


PERMANENT WoORKS—SOUTH QUEENSFERRY. 


Main Piers.—The top junctions or connections between 
the vertical columns, the diagonal struts, the top members, 
and the first main ties are now erected and partially 
rivetted. The four booms of each of the top members, 
with the bracing connecting them, are partially erected, 
and the greater portion is rivetted. The whole of the 
third bay of lateral bracing between the vertical columns 
isin place. The horizontal bracing, for staying the ver- 
tical columns at mid-height, has been erected and rivetted. 
The main girders of the internal viaduct, with a large 
portion of the cross girders, have been erected between 
the vertical columns, and for about 70 ft. north, and 60 ft. 
south of the pier. The bottom members have been built 
out from the centres of the several vertical columns for 
distances of 152 ft. on the north, and 126 ft. on the south 
cantilever, and rivetted for 103 ft. and 90 ft. respectively. 
The first struts have been built toan average height above 
O.D. of 120 ft. on the north, and 86 ft. on the south canti- 
lever. The first vertical ties have been connected to the 
bottom members, and built toan average height of 50 ft. 
above O.D. The bracing between these has been erected 
as far as the intersection of the first bay. The appliances, 
consisting of lifting girders, platform girders, platforms, 
cranes, rams, &c., to be used in the erection of portions of 
the first bays of the cantilever, are now quite ready on the 
north, and are far advanced on the south. The rivetted 
work at South Queensferry main pier now amounts 
to about 4017 tons, an addition of 567 tons during the 
quarter. 

Cantilever and Viaduct Piers,—The girders on the whole 
of the ten spans have been raised to their final level of 
143.5 ft., and the masonry to an average level of 140.5 ft., 
above O.D., being additions of 13.75 ft. and 18 ft. respec- 
tively during the quarter. The masonry of the pier at 
the south end of the first girder span has been raised to 
140ft., that of the first pier of the masonry viaduct to 
128 ft., of the second to 126 ft., of the third to 118 ft., and 
of the end abutment to 132 ft. above O.D. 


Inco GARVIE. 


Main Piers.—The platforms have been raised to their 
final level of 355 ft. above O.D. The vertical columns and 
diagonal struts have been built to the level of the top 
junctions, or to 336 ft. and 337 ft. above O.D. respectively. 
The vertical columns, and the central tie partially, have 
been rivetted to an average height of 114 ft. above O.D. 
The north and south bracing at the level of the <a? 
of the struts has been rivetted. The second and thir 
bays of bracing have been erected. The bottom members 
of both cantilevers have been built out for average dis- 
tances of 130 ft., and rivetted for 120 ft. from the centres 
of the adjacent vertical columns, and the erection of the 
bracing between them has been commenced. The first 
struts have been built to an average height of 86 ft. above 
O.D. The appliances for the erection of the first bay of 
each cantilever are in course of preparation, the lifting 
girders are bolted up, the horizontal portions of the tem- 
porary plate-ties are in place, and the link ties for the 
support of the sloping portions of the latter are fixed to 
the vertical columns. About 4712 tons of steelwork have 
been rivetted at Inch Garvie, an addition of 1112 tons 
during the quarter. 


NortH QUEENSFERRY, 


Main Piers.—The junctions at the top of the vertical 
columns are practically complete, and the connections 
made with the top members and struts ; the rivetting 
also is well advanced. The greater part of the four booms 
of each top member, and the bracing between them, are 
in place, and nearly the whole rivetted up. The hori- 
zontal bracing staying the vertical columus at mid-height 
has been erected and rivetted. The third bay of bracing 
between the vertical columns is in place, and the first bay 
of the same, the cross girders, and supporting columns to 
the internal viaduct have been rivetted. The main gir- 
ders and some of the cross girders of the internal viaduct 
are erected between the vertical columns, and for about 
40 ft. on both the north and south cantilevers. On the 
north cantilevers the vertical and horizontal webs of the 
four booms, together with the bracing of each top member, 
are in place for about 30 ft. The bottom members are 
each built out for a distance of 130 ft., and rivetted for 
a distance of 120 ft. from the centres of the adjacent 
vertical columns. The first bay of bracing between the 
two bottom members is erected and partially rivetted. 
The first vertical ties are erected to the level of 105 ft. 
aboveO.D. The first struts are built to the level of 
90 ft., and rivetted to the level of 80 ft. above O.D. 
On the south cantilevers the bottom members are each 
built out for a distance of 160 ft., and rivetted for 
a distance of 135 ft. from the centres of the adja- 
cent vertical columns; about three-fourths of the first 
ne of bracing between them being erected and one- 
half rivetted. The first vertical ties are erected to the 
level of 105 ft. above O.D. The first struts are built to 
the level of 90 ft. above O.D. The appliances, as at 
South Queensferry pier, for the erection of the first bay of 
the cantilever are in a forward state, the platforms on the 
north cantilevers are ready for lifting, and those on the 
south cantilever are well advanced. ‘The total amount of 
rivetted steelwork at North Queensferry main pier now 
amounts to 4295 tons, an increase of 755 tons during the 
quarter, 

Cantilever and Viaduct Piers.—The masonry of the 
cantilever pier is now at an average height of 160,25 ft. 





above O.D., and the last course is being set upon the via- 


duct piers. The large pier of the north abutment is at an 
average level of 159.50 ft. above O.D. The three arches 
have been turned and backed up to the same level. 


GENERAL REMARKS. 


Masonry and Concrete.—Up to the present date 550,000 
cubic feet of granite have been delivered, and 544,000 cubic 
feet have been set ; and about 110,000 cubic yards of rubble 
masonry and concrete work have been built. 

Steel Work.—In all 45,157 tons of steel, an addition of 
3757 tons since the date of our last report, have been de- 
livered. The fitting of the top junctions of the Inch 
Garvie columns is nearly complete. The whole of the 
bottom junctions of bay 1 are being fitted, and six of them 
are nearly completed. Good progress has also been made 
with the fitting of three of the bottom junctions of bay 
No. 2, and two of the top junctions of bay No. 1 are in 
hand. About one-half of the work in connection with 
the first vertical ties has been executed. All of the 
trestles at the end of bay No. 1 for the support of the in- 
ternal viaduct are drilled and two are fitted. The diagonal 
bracing between the crossing of the struts and the ver- 
tical columns at Inch Garvie has been drilled and fitted. 
About one-half of the top members of bay No. 2, the 
Daeg portion of tie No. 2, the bottom members of ba 

o. 3, and one-half of the struts No. 3, have been drilled, 
and a commencement has been made with the drilling of 
the bracing between the bottom members of bay No. 2. 
The average number of men employed during the past 
quarter has been 3748, and the number employed on 
August 29 was 4204. With the exception of one or two 
days in June, when the wind wasrather high, the weather 
of the past quarter has been exceptionally favourable. 
The highest wind pressures observed during the quarter 
have been 1041b. per square foot on the large gauge and 
18 1b. per square foot on the small gauge. The quality of 
the work executed, so far as we can judge, is of the same 
high standard as we have always hitherto observed. 

We regret, however, to have to notice that the per- 
centage of fatal accidents to the men employed upon the 
works has increased, no less than seven men having lost 
their lives during the last quarter. 

It would be more than could be reasonably expected 
that a structure of this character could be erected without 
any loss of life, but it would seem that more than one of 
the fatal accidents during the last quarter might have 
been averted by a more strict supervision on the part of 
the foremen and leading hands at the main piers. 

We ourselves noticed, when on the top of the North 
Queensferry pier, an accident, due entirely to the care- 
lessness or ignorance of a foreman; this, providentially, 
had no ill results, but it might easily have caused the loss 
of life. No expense should be spared in order to provide 
a sufficiently numerous and experienced staff of overseers, 
and we would impress upon the engineers and contractors 
the necessity for the exercise of the greatest possible care 
upon all occasions, which necessity will increase rather 
than diminish as the work proceeds, 

As it has been decided to build out the top members of 
the cantilevers without any support for a distance of about 
120 ft., this work will require very great attention, and 
the two members should be tied and braced together in a 
temporary manner as os as possible, 

e have, &c., 
C. 8. Hurcuinson, Major-General, R.E. 
F. A. Marinpiy, Major. 
The Assistant Secretary, 
Railway Department, Board of Trade. 





ON IRRIGATING MACHINERY ON THE 
PACIFIC COAST.* 
By Mr. Joun Ricuarps, of San Francisco. 

In offering the present paper to the Institution of 
Mechanical Engineers, the author does so with a tolerably 
— knowledge of the very advanced practice in 
England in this class of machinery ; and his purpose is 
mainly to explain the differences that have been called for 
by local circumstances in California. 

Character of the Country.—The western or Pacific slope 
of the Sierra Nevada or coast range of mountains in Cali- 
fornia is very abrupt, the crests of the range being so near 
that the snow is visible from the coast during the whole 
year. Hundreds of streams cross this narrow country, 
falling either direct into the Pacific Ocean or into the 
great basin formed by the Sacramento and San Joaquin 
rivers. hese two rivers, the largest in California, 
run in opposite directions, nearly parallel with the 
coast, and meet at the Bay of San Francisco, form- 
ing a continuous valley 400 miles long, and from 50 
to 100 miles wide. The small streams for the most 
part are fed by melting snow in the summer; and every 
gulch or cajion has its rivulet or brook. They increase in 
volume until they pass into or through the hills at the foot 
of the mountain range ; and there, unless of considerable 
size, they may wholly disappear in summer by percolation 
through the silt or by evaporation. Streams exposed to 
the torrid air which in summer sweeps across the sand 
deserts of southern California are dried up with wonderful 
rapidity. The evaporation from Salt Lake, exposed to 
the same dry wind, is sometimes equal to 4 in. per day, 
or 64,000,000 tons of water. Notwithstanding this great 
loss by evaporation, the quantity of water falling into the 
ocean on the coast of California has been estimated at 
100,000,000 cubic feet, or 2,750,000 tons per minute, 
onan if distributed properly to irrigate 25,000 square 
miles, 

The Pacific coast in California may be said to consist of 

* Paper read before the Institution of Mechanical 
Engineers. 





a@ mountain slope, fissured everywhere by water; and of 
alluvial plains formed by the sediment deposited from the 
water, which varies from coarse gravel and sand to fine 
silt, as the velocity and volume of the watercourses have 
determined. Nearly the whole country is therefore under- 
laid with strata of sand and gravel, which afford water 
everywhere at various depths. 

The need of irrigation arises from three causes: The 
lack of rain, which in summer ceases wholly along the 
coast ; the want of surface water ; and the free percola- 
tion into the sand beneath. The area requiring irrigation 
comprises most of the land in the country, except the low- 
lying sedimentary plains near the mouths of the rivers, 
and around the Bay of San Francisco, where water 
reaches the surface by oe saturation. 

Water Training.—In the days of placer gold mining, a 

large part of the running water in the mountains and 
foot hills was collected in extensive ditches, flumes, and 
iron 2 pw 3 the water was as important as the gold, which 
could not be washed out without it. Placer mining is 
gone; but the ditches remain, most of the water now 
being required for the more permanent business of fruit 
growing and other kinds of agriculture. Perhaps no part 
of the world equally rugged and difficult of access has 
been so thoroughly explored and mapped as this. From 
the tops of the mountain ridge to the depths of the caiions 
there is scarcely an acre that has escaped the search for 
gold and silver. The information thus acquired respect- 
ing the surface of the country was made use of as soon as 
agriculture began to receive attention ; and the result is 
that nearly all land is now occupied upon which water 
can be led, not only by training small mountain streams, 
but also by leading long canals, or ditches as they are 
called, from the rivers ; until at the present time, or when 
works now in hand are completed, the only remaining 
resource for getting water will be by lifting it from the 
rivers or the gravel strata by machinery, 
Character of the Machinery Kequired.—The standard 
methods of raising water for irrigation and drainage, 
commonly adopted in the Netherlands and elsewhere, 
would not apply on the Pacific coast. Permanent foun- 
dations are wanting ; a number of small separate pumping 
stations, widely distributed, are required, instead of a 
few large cstaliahanaals centrally situated; and a high 
efficiency is essential in the machinery employed, because 
of the high cost of fuel, coals of indifferent quality being 
worth from 20s. to 40s. a ton. For raising 420,000 gallons 
per hour from 6 ft. 10 ft. high the cost of the machinery is 
from 5001. to 600/. For raising 1,000,000 gallons per hour 
from 10 ft. to 14 ft. high the cost is from 800/. to 1000/., 
including engines, boilers, pipes, and framing. This must 
account for the light sections and other scant proportions 
that will be observed in the drawings ; material enbanced 
in value 40 to 50 per cant. by tariff taxes is of course used 
sparingly. An efficiency of 65 to 70 per cent. is attained 
in most cases when the head or lift is between 8 ft. and 
16 ft. For pumping from deeper wells the machinery is 
much more expensive, in proportion to the quantity of 
water raised, both because of the greater length of the 
driving connections to the pumps, which are placed in the 
bottom of pits in order to be within suction distance of 
the water, and also because of the greater strength re- 
quired in all parts to stand the speed and pressure. 

Fruit farms, on account of the labour and attention 
they require, are limited in size; and irrigating machinery 
must come within moderate limits of cost. Where the 
water is drawn from the gravel, concentration of pumping 
is out of the question. Percolation is not free enough to 
admit of large quantities being raised at one point and 
distributed ; and even if this were possible, adjacent wells 
would be robbed, and litigation might ensue. In some 
experiments at San José, California, during the year 1885, 
it was found that in drawing 15,000 gallons per hour from 
two artesian wells 10 in. in diameter and 200 ft. depth, 
neighbouring wells at distances of from 200 to 600 yards 
were lowered. In this instance the water rose naturally 
to 24 ft. above the surface of the ground at the wells, and 
was lowered only 6 ft. by drawing 15,000 gallons per hour. 
The wells here referred to, and indeed nearly all wells in 
irrigated districts, are tubes of sheet iror from 6 in. to 
14 in. in diameter, sunk by forcing, the earth being re- 
moved through the interior of the tubes. 

In the broad alluvial plains along the Sacramento 
river, and especially in places near to its bank, percola- 
tion is so rapid that some attempt has been made at con- 
centration of pumping plants. One well of 40 ft. in 
diameter and 16 ft. depth. having an infiltrating surface 
of 1000 to 1200 square feet, yields 180,000 gallons an hour; 
and others of smaller infiltrating area yield a propor- 
tionate quantity. But these are in places where the 
water-bearing strata are much thicker than usual, the 
gravel coarse, and the saturation greater than in most 
other parts of the country. 

Early Irrigating Machinery.—One of the earliest ap- 
pliances for raising water in California was the Chinese 
— , illustrated in Fig. 1, which consists of an endless 

and travelling round pulleys at top and bottom of a 
moderate slope, and carrying a series of wooden floats or 
crossbars fixed on its outer face ; the under span ascending 
through an open trough carries up water from a ditch or 
pit and delivers it into a launder or flume at top. The 
endless bands are sometimes made of india-rubber or 
cotton canvas; but more commonly consist of a pair of 
ropes, upon which the crossbars having their ends split, 
are clamped at regular intervals by means of screws. It 
is a very cheap contrivance, and for low lifts is still em- 

loyed to a considerable extent by the Chinese and 

talians ; it was doubtless introduced into California by 
the Chinese in imitation of similar pumps extensively 
used in China for raising water from the canals, where the 
lift is only a few feet. For slopes not steeper than 20 deg., 
and lifts of only from 3 ft. to 6ft. it is found to be very 





economical in cost of working; and is said to be capable 
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of high duty when the wooden floats or crossbars are so 
arranged and proportioned as to render the rising span 
nearly buoyant in the water, and especially when the 
inside of the trough is lined with metal to diminish the 
friction. For irrigation these pumps are commonly driven 
by horses, and for other purposes are employed only 
temporarily: and so far as the writer knows no experi- 
ments have been made to determine their real efficiency. 
For lifts exceeding 10 ft. and slopes steeper than 30 deg. 
the friction and leakage render them unsuitable; an 

- use is being abandoned as better methods are intro- 

uced, 

Tube-Well Pumps.—These pumps, or the method of 
constructing them, grew out of the oil-well experience in 
the Atlantic States. In Fig. 2 isshown a common meth 
of working such pumps by means of a beam and engine. 
The tubes or barrels, which constitute both well and 
uptake, are made of galvanised iron, from No. 18 to No. 14 
B.W.G., or 0.050 to 0,085 in. thick, with the longitudinal 
seams rivetted and soldered together throughout. The 

are made from 6 in, to 14 in, in diameter; and are sun 

to depths varying from 100 ft. to 200 ft., sometimes more 
when pure water is wanted, The water rises in the wells 
to heights varying with different seasons; and in some 
cases overflows at the surface, as in the well at San José 
already mentioned. The pumps are placed at different 
depths accordingly. For irrigation the wells are generally 
arranged in a quadrangle, when there are four; or as 
shown in Fig. 2, when there are two, the distance between 





them being from 10 ft. to 20 ft. The distance apart 
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does not seem to be a matter of much importance ; in pits | 
such as that shown in Fig. 3, the same kind of tubes are 
put down within a few feet of each other. 

These crude-looking pumps are much more effective and 
economical in their working than would be supposed. 
The pump-rods are of wood, their section being equal to 
half the area of the working barrel ; consequently in both 
the up and the down stroke the delivery is equal to half 
the capacity of the barrel. In effect therefore the a 
are double-acting, with only one set of valves, and the 
load is in a measure equalised between the up and down 
strokes ; they correspond with the ordinary bucket-and- 
plunger arrangement common in mining districts. The 
working barrel is either a brass casting bored out, or 
made of drawn brass tube. The foot-valve at bottom is 
inserted from the top, and can be drawn out and replaced 
without trouble, after the pump-rod and bucket valve 
have been removed. 

The two tube-wells of 10 in. in diameter at San José, 
already mentioned, were put down by contract for 5s. per 
foot for the first 100 ft., including everything. For a 
second 100 ft. the cost per foot would be something more, 
not exceeding 50 per cent. extra and generally less, ac- 
cording to the nature of ths ground to be sunk through. 
Wells from 7 in, to 8 in. in diameter, and not exceeding 
150 ft. deep, cost from 4s, to 6s. per foot, including galva- 
nised tubing inserted ready for use. Much depends of 
course on the nature of the ground ; and if boulders are 
met with the whole work may be lost. It is not easy to 
withdraw the tubes, and in case of obstruction they are 
generally abandoned. 

A serious impediment to the use of these pumps is the 
wear of their valves or leathers, which are soon destroyed | 
by sand and gravel To renew them the pump-rods of | 
50 ft. to 100 ft. length have first to be removed by drawing 
them up and disconnecting the sections one at a time. 





As the rods are long, heavy, and inconvenient to handle, 
half a day’s time of two men may be required to replace a | 
leather which will not last twenty-four hours after it is 
inserted. Accordingly, for pumping from the sand and 
gravel strata the author is of opinion that no machinery 


which involves close-fitting pistons or sliding joints of | 


tation ; and the wonder is what supplies the displacement 
thus caused at the bottom of the wells. Elsewhere it has 
not been common to recommend hema a pumps for 
high lifts, and they have been considered less economical 
than piston pumps; but the opinions hitherto enter- 
tained regarding them have been much modified by the 
experience of their working in California. A head of 
100 ft., however, for a centrifugal pump to work against, 
is a very different thing from a head of only 10 ft. ; the 
impact or mechanical push of the vanes, which is a very 
important factor, diminishes as the head increases, and 
as the relative speed of the vanes and water varies. When 
the head exceeds 40 ft., efficiency declines rapidly, but 
not to such an extent as to outweigh the great economic 


od | advantages of centrifugal pumps for heads up to 100 ft. or 


even more. P 

For lifting water from the gravel strata in California, 
four kinds of centrifugal pumps have been employed, 
namely ;: firstly, the common make with open vanes re- 
volving in a plain volute casing ; secondly, wheels with 
shielded or encased vanes, the water being drawn in at 
the centre and discharged from the circumference ; thirdly, 
compound pumps with two or more wheels acting in suc- 
cession upon the water during its passage through the 
pump; and fourthly, balanced pumps receiving the water 
at one side, whence it is deflected in an easy curve to the 
circumference by a conical disc on which are formed the 
vanes, These various forms of the centrifugal pump may 
be regarded as phases of development, adapted in some 
cases for particular objects, but generally reverting from 


Fig. 3. 


me Wee ce 
inclosed discs, compound or double wheels, and other 
features, back to the original simple form of the first 
pumps in use prior to 1820. The wheels with encased 
vanes, for example, have been a feature of first practice 
with most prominent makers. These wheels were made 
in America as early as 1831, mainly with the object of 
—. avoiding side thrust when a single inlet was em- 
ployed. 

Centrifugal Pumps with Open Vanes.—These are em- 
ployed for Jifts up to 30 ft., and are usually arranged as 
shown in Fig. 3, at the bottom of rectangular pits sunk to 
the depth required for bringing the pumps within suction 
distance of the water. The pits have often to be sunk 
50 ft. or more below the surface, and are usually 10 ft. to 
12 ft. long, and 4 ft. to 6 ft. wide. The sides are lined 
with planks of redwood (sequoia), which is very durable 
under exposure in such situations. Two or more tube- 
wells T are sunk from 50 ft. to 150 ft. below the bottom 
of the pit ; and in them are placed suction pipes N, con- 
nected by bends at top to the upper side of the horizontal 
pump casing, as shown in the drawing. This mode of 
connection is adopted simply for convenience in the pre- 
sent case, in which there is no upward thrust ; but fora 
different and more ge ee purpose in other cases to be 
described presently. The pump P is driven by a vertical 
shaft, which is mounted in pivotted bearings of the 


any kind exposed to the water can ever succeed in Cali- | peculiar kind shown in Figs. 4 and 5, each having a sup- 
fornia. | porting collar for carrying the weight of the shaft and 


Centrifugal Pumps.—The destruction of pistons by the 
sand and gravel has led to the adoption of centrifugal 


pumps. In these, with their constant and rapid flow, | 
the sound of the gravel striking against the elbows and | 
sides of the pipes can be heard distinctly. A pile of gravel | 


ump wheel. The compression couplings C, shown in 
‘igs. 6 and 7, for connecting the several lengths of which 
the shaft is made up, are so constructed as to be almost 
instantly loosened or removed. These couplings were 
introduced in England a short time ago by the writer, 


and coarse sand soon accumulates wherever the speed of | and have given evidence of superiority over the more in- 


the discharged water is slow enough to allow of precipi- | 


tricate modifications that have preceded them. 








The uptake or rising main M from the pump, Fig. 3, 
is of galvanised iron, and preferably two to three times as 
large in area as the delivery nozzle on the pump. The 
pumps are charged in several ways, always from the to 
of the pit. In Fig. 3 is shown a steam ejector, wit 
a small pipe me: | down tothe pump. Air pumps are 
sometimes used. Charging with water is out of the ques- 
tion, because foot-valves are no longer employed; it was 
found that the rapidly entering water, loaded with sand 
and gravel, cut away the valves like the sand blast 
process: and there is no room in the well, as there is 
above, for making flap-valves that swing clear of the 
current. 

Single-acting engines have been found most suitable for 
driving these pumps, and are now extensively adopted for 
the purpose, being connected with the top of the vertical 
pump-shaft by a band, as shown in Fig. 3. For some of 
the earliest pumps horizontaldriving shafts were employed, 
with bands extending down the pit from a shaft at top to 
the pump at bottom; but the weight of the bands, the 
danger to any one descending the pit, and the delay 
caused by breaking, rendered that plan undesirable, and 
it has given way to vertical driving shafts. One of the 
first experiments in deep pumping with a centrifugal pump 
was made in a case where the water stood at 70 ft. below 
the surface ; and when it had become lowered by pump- 
ing, the lift was 74 ft. The pump was a compound one, 
driven at 900 revolutions a minute, raising 10,000 gallons 
an hour. The pit was only 34 ft. square, and the pump 
was fixed at 60 ft. below the surface. A band passing 
































down the pit was employed for driving, but the difficul- 
ties attending its use were such as to direct attention to 
other and safer methods of transmitting power in deep 


pits. 
(To be continued), 





_ AMERICAN Iron Ork.—A_ new railroad has_been pro- 
jected from Chicago to the iron ore regions of Wisconsin 
and Michigan, for which a charter has been obtained under 
the style and title of the Wisconsin Midland Railroad 
Company. It is reported that the Chicago, Burlington, 
and Quincy Railroad Company are at the back of this 
enterprise. The new line will run from Chicago north to 
Ford du Lac, thence up the east side of Lake Winne- 
bago to Florence; and thence into Michigan, either to 
Ontonagon or L’Anse. 

Tue INSTITUTION OF CiviL ENcINEERS.—The ordinary 
meetings will be resumed on Tuesday, the 8th of Novem- 
ber, and be continued weekly till theend of May. Atthe 
opening of the session, Mr. Geo. B. Bruce (President) will 
deliver his address. On subsequent occasions, the follow- 
ing papers are to be read with a view to discuesion : 
** Accidents in Mines,” Part II., by Sir Frederick Abel, 
C.B., F.R.S.; ‘ Electrical Tramways: the Bessbrook 
and Newry Tramway,” by Dr. Edw. Hopkinson, M.A. ; 
“ The Use and Testing of Open-hearth Steel for Boiler- 


making,” by the late Hamilton Goodall : ‘‘ The ‘Jubilee’ 
Bridge over the River gy wed on the line of the East 


Indian Railway,” by Sir Bradford Leslie, K.C.I.E. ; 
‘‘Manganese in its Application to Metallurgy,” and 
* Some Novel Properties of Iron and Manganese,” by R. 
A. Hadfield ; and ‘t'The Alexandra Dock, Hull,” by A. C, 
Hurtzig. The supplemental meetings of students have 
been appointed to commence on wT November 18th, 
and to take place at nearly fortnightly intervals. The 
subjects which will engage attention during the early 

art of the session are: “ Boiler eee and Fuel 

conomy,” by John Holliday; ‘The Classification of 
Continuous Railway Brakes,” by A. Wharton Metcalfe ; 
“ River Gauging at the Vyrnwy Reservoir,” by John H. 
Parkin; and ‘* Railway Baginotring in British North 
America,” by Robert J. Money. The pamphlets recently 
issued by the Institution are : ‘* Propelling Machinery of 
Modern War Ships,” by Sidney H. Wells, Wh.Sc., and 
“ Sewage Clarification and House Refuse Disposal Works 
at Southampton,” by W. B. G. Bennett. 
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WARSOP’S PNEUMATIC CARPET CLEANER. 
CONSTRUCTED BY MESSRS. WARSOP AND HILL, BNGINEERS, NOTTINGHAM. 
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THE accompanying engravings illustrate a machine 
for cleaning and removing dust from carpets and other 
similar fabrics by a novel process. Hitherto, when 
machinery has been used for this purpose, the system 
employed has merely been an amplification of the crude 
method of hand-beating, sticks, chains, straps, or ropes 
being used. Carpets submitted to this beating or 
‘‘hammering” process are very frequently torn and 
otherwise damaged ; holes are enlarged, and worn 
tender places are made into holes. In the process now 
illustrated all chance of damage is eliminated, as no 
form of beating whatever is resorted to, the cleansing 
being effected solely by the use of minute jets of com- 
pressed air driven at a pressure of 45 1b. to 50 1b. per 
square inch entirely through the fabric. These carry 
along with them every particle of dust from the carpet 
without any damage whatever. In the accompanying 
illustration Fig. 1 represents an outside elevation of 
the eet ane carpet-cleaning machine, Fig. 2 a lon- 
git inal section, and Fig. 3 an elevation at the 
driving end of the machine. From these it will be 
seen that nearly the whole of the machine is in- 
closed in a hexagonal casing provided at each side 
with swing doors for the insertion and withdrawal 
of the carpets. Compressed air is conveyed from the 
main pipe by means of the two flexible branch pipes 
to the longitudinal feeder pipe running the entire 
length of the machine. This pipe is fitted at inter- 
vals of 2in. with a number of nozzles, each having a 
small hole at its nose, through which the compressed 
alr escapes in minute jets at great velocity, on to and 
through the carpet. This is carried slow y under the 
jets by the central wire roller to which a rotary motion 
is given by the bevel wheels and driving ulleys shown. 
After the carpet has once been ed through the 
machine by t 1e roller, if found desirable—as in the 
case of very thick carpets—it can be passed through a 
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Fig.3. 1 1@ 
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second time by reversing the action of the revolving 
roller. The feeder pipe carrying the nozzles, rides at 
each end on trunnions, carried by an upright lever and 
shaft, to which an oscillating motion (of 2 in.) is given 
from the driving shaft by an eccentric and rod; the 
object of this oscillation is to thoroughly distribute 
the air currents over the entire surface of the carpets 
passing under it. This pipe is further divided into 
two unequal sections, from either of which the com- 
pressed air can be shut off when carpets narrower than 
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the full width of the machine are being cleaned. The 
whole of the dust removed from the carpets, by the 
action of the compressed air thereon, is drawn away 
from the machine by an air propeller or exhaust fan 
|at the left-hand side of the machine; the dust being 
| delivered into a chimney, flue, or other suitable recep- 
| tacle. 
| By this method, carpets are cleaned so effectually, 
that any amount of beating afterwards fails to extract 
|any dust, colours are revived, whilst the fabric sustains 
|no injury whatever. Carpets of any description, cloth, 
| and other similar pedestals en be similarly cleaned by 
| this process, which is the invention of Messrs. T. and 
|A. S&S. Warsop, and has been patented in this country 
jand almost every foreign country. A new plant for 
cleaning carpets under this process has recently been put 
down by the Manchester Pneumatic Carpet Cleaning 
Company, Richardson-street Works, Rochdale-road, 
Manchester, and is now in full and successful opera- 
tion. This machinery, which includes an air com- 
ressor having an air cylinder 16} in. in diameter, has 
ee designed, and is being introduced by H. Walker 
Hill, C.E., of Hampden-street, Nottingham. 








BROCK’S QUADRUPLE-EXPANSION 
MARINE ENGINES. 

Mr. Water Brocs, of Messrs. Denny and Co., 
Dumbarton, seems to have made a decided step in 
advance in the way of adapting the marine engine to 
| the use of still higher steam pressures than those which 
jhave yet been employed in triple-expansion engines. 
| His system has been applied by Messrs. Denny and 
|Co, to the machinery of six new steamers, with very 
marked success, and the firm have already in hand 
orders to adapt the system to no fewer than six existing 
steamers, One large steamer, the Tenasserim, belong- 
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ing to the British and Burmese Steam Navigation Com- 
pany, of Glasgow and London, has just undergone the 
process of conversion, and on Wednesday, October 26, 
the engines of this vessel were subjected to trial in an 
experimental run which she e on the Firth of 
Clyde. As this is the first steamer whose machinery 
has been converted on Mr. Brock’s plan, a very con- 
siderable amount of interest has been displayed in 
regard to it, both by marine engineers and by ship- 
builders, more especially on the Clyde. 

Mr. Brock’s arrangement is one which enables the 
ordinary type of compound marine engine to be con- 
verted at very moderate cost, into the most efficient 
type of modern engine. In order to effect the con- 
version, there is required the removal of the old 
boilers and steam cylinders and the substitution 
for them of high-pressure boilers and four new cy- 
linders, the latter being so arranged as to occupy the 
om of the removed cylinders without any alterations 

ing made in any of the existing valve or other gear. 
The new cylinders are arranged tandem fashion, No. 1 
being set on the top of No. 2, and No. 3 on the top of 
No. 4. In this way Nos, 1 and 3 form the covers of 
Nos, 2 and 4, respectively, and there is no exposed 
stuffing-box between the top and bottom cylinders. 
The valves for all the cylinders are arranged in the 
casings of the lower cylinders, so that there are no 
more stuffing-boxes and the like to attend to in the 
engines in their transformed state than was the case 
before the alteration was made ; indeed, there are 
rather fewer things requiring attention, inasmuch as 
the piston-rods are not carried through the top 
cylinders. By Mr. Brock’s arrangement the steam is 
allowed to expand through each of the four cylinders 
in succession, beginning at No. 1. 

In the case of the Tenasserim four single-ended 
boilers, designed for a steam pressure of 601b. per 
square inch, were replaced by two double-ended boilers 
capable of providing steam of 1801», pressure, Then, 
again, the two steam cylinders that were removed had 
diameters of 47 in, and 82in. respectively, while the 
four cylinders that were substituted for them have 
diameters of 24hin,, 37in., 49in., and 72in. re- 
spectively—the length of piston stroke being 42in. in 
both instances. 

The triais that were made on the 26th ult. fully 
justitied all the expectations formed of the converted 
engines by the persons interested. With the same 
engines, except for the substitution of new cylinders 
and new boilers as already noted, an increase of power 
to the amount of 40 per cent. was developed, with a 
corresponding increase in the speed of the vessel. The 
engines worked with perfect smoothness and regu- 
larity. The vessel was fully loaded for sea, and she 
maintained with ease a speed of 11} knots per hour, 
as ascertained by trials made on the measured mile at 
Skelmorlie, under most unfavourable weather condi- 
tions, there being half a gale blowing at the time. 
When the vessel was tried at light draught the engines 
indicated 1800 horse-power, with 68 revolutions per 
minute ; and at deep draught on the day mentioned 
1700 horse-power was developed, with 60 revolutions 
per minute, 

In their altered form the engines of the Tenasserim 
are fitted with Weir’s pumps, feed-heater, and distiller. 
Owing to want of time it was not possible to carry out 
a trial to determine the consumption of coal, but ar- 
rangements have been made by the owners of the vessel 
with the captain such as will enable them to go into 
the question of speed and saving of coal at the end of 
the first outward voyage to Rangoon. As it is, how- 
ever, careful and exhaustive practical trials have been 
made by Messrs. Denny and Co., who carried out the 
alterations in the Tenasserim, bearing on the relative 
efficiency of triple and quadruple machinery; and 
though such a question is doubtless open to consider- 
able difference of opinion, owing to the difficulty of 
getting actual comparisons, yet they are satisfied that 
the latter shows an advantage of from 6 to 8 per 
cent. over the former, 

The cabin arrangements of the Tenasserim have been 
materially altered, and a large deckhouse has been 
fitted aft. Electric lighting and electric bells have 
also been fitted throughout the steamer, and alto- 

ether she has been made a most \comfortable vessel 
for passengers travelling to and from the Kast. 





Tue Junior ENGINEERING Society.—The Junior Engi- 
neering Society, which we have several times recom- 
mended to the notice of our younger readers, commenced 
its winter session on October 7, by an address from the 
President, Mr. William Anderson. The syllabus of forth- 
coming papers includes ‘‘The Illumination of Light- 
houses,” by F. R,. Taylor; “‘The Experimental Testing 
of Materials,” by Mr. P. Marshall ; ‘‘Some Novel Me- 
chaniems,” by Mr. W. J. Tennant; “‘ Practical Electro- 
plating with Various Metals,” by Mr. F. H. Lewis: 
** Steel Manufacture,” by Mr. H. Smethurst ; ‘“‘ The Ele- 
ments of Stresses in Structures,” by Mr. F, W. Quick ; 
and ‘* The Kind and Chaudron Process as applied to Shaft 
Sinking,” by Mr. H. Rounthwaite. The secretary of the 
Society is Mr. Walter T. Dunn, 64, Reedworth-street, 
Kennington-road, S.E., and the place of meeting is 
Hawkstone Hall, Westminster Bridge-road, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very flat last Thursday, and prices were run down to 
39s. 3d. cash for Scotch iron, being the lowest quotation 
for fully a year, and showing a fall of 4d. per ton from the 
close of the preceding day. There was no change in the 
prices of Cleveland or hematite iron. On the following 
day there was a further depression in the warrant market, 
the demand being small, and the prices of Scotch, Cleve- 
land, and hematite iron Jost, respectively, 14d., 1d., and 
4d. per ton. Down to 39s. 04d. was accepted in the fore- 
noon for Scotch warrants, but in the afternoon there was 
a recovery to 39s. 14d. per ton cash, business having been 
done at that rate. The settlement prices at the close 
were—Scotch warrants, 39s. 14d., Cleveland, 31s., hema- 
matite iron, 403. 104d. The market was dull at the open- 
ing on Monday, and prices broke under the 39s., falling 
as low as 38s, 104d. per ton cash for Scotch warrant iron, or 
only 114d. above the lowest quotation in 1886, which was 
the lowest on record for at least twenty years. There was a 
recovery to 39s. in the afternoon, at which buyers closed, 
being still 1d. per ton under last week’s close. Cleveland 
iron lost 2d. per ton, but the price of hematite iron rose 3d. 
per ton. Business was done in Scotch warrants in the 
forenoon at 393, 1d. per ton cash, and in the afternoon 
38s. 11d. was accepted, after which there was an improve- 
ment to 39s. cash. Hematite was done in the forenoon 
at 40s. 9d. to 41s, 1d. per ton cash, and Cleveland in the 
afternoon at 39s. 104d. The closing settlement prices 
were—Scotch, 39s. per ton ; Cleveland, 30s. 9d. ; hematite 
iron, 41s. Dulness was again the rule of the warrant 
market on Tuesday, and prices were easier for all sorts. 
Scotch iron closed at 38s. 10d., being 2d. per ton down; 
Cleveland declined 1d. in price, and hematite iron was 
2d. per ton lower than on Monday. The settlement 
prices, however, were—Scotch, 38s, 104d.; Cleveland, 
30s, 9d. ; and hematite, 40s. 104d. per ton. There was 
not the slightest indication of improvement in the pig- 
iron market to-day ; indeed, the price of Scotch warrants 
declined in the afternoon to 38s, 8d. per ton cash, and the 
prices of Cleveland and hematite iron declined respectively 
to 30s. 7d. and 40s, 8d. cash. From these daily reports 
it will be seen that the warrant market is in a drooping, 
sickly condition. There has been much selling by holders 
for the rise that was rather sanguinely expected to take 
place about the opening of winter, and it is probable that 
the market will be the stronger for this clearing out of the 
speculative element. Owing to the abnormally low range 
of prices now ruling, if any signs of a substantial improve- 
ment in trade were showing themselves there is a strong 
probability that a sharp rise in quotations would take 
place; but, on the other hand, it must be remembered 
that the stocks are enormous, and that they havea down- 
dragging effect on the market. The number of blast fur- 
naces now in actual operation in Scotland is eighty-four, 
one of the Shotts Iron Company’s furnaces at the Castle- 
hill Works having been blown in during the week. At 
this time last year there were seventy-two furnaces blow- 
ing. There has been a heavy delivery of warrants within 
the past few days, and storing goes on at a rate which 
may be justified by the necessities of the makers, but is 
wholly antagonistic to the best interests of the trade. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 6645 tons, as compared with 9889 tons in the 
preceding week, and 6364 tons in the corresponding week 
of last year. They included 1000 tons for the United 
States, 770 tons for Canada, 110 tons for India, 1330 tons 
for Italy, 173 tons for Spain and Portugal, smaller quanti- 
ties for other countries, and 1536 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 929,414 tons yesterday afternoon, 
as against 926,056 tons yesterday week, showing for the 
week an increase of 3358 tons. 


The Locomotive Trade.—Some of the local locomotive 
engineers are, or will shortly be, exceptionally busy, 
owing to the placing of certain large orders lately. These 
have been taken at moderate prices with the view of 
giving employment to large bodies of workmen during the 
coming winter. 


More Shipbuilding Orders.—Since last report on this 
subject a considerable amount of new shipping has been 

laced on the Clyde. Messrs. Aitken and Mansel, 

hiteinch, have closed a contract with the Atlas Steam- 
ship Company for the construction of a steel screw 
steamer of 2000 tons gross, which is to be engaged in their 
West Indian and New York trade. The steamer is to be 
propelled by a set of triple-expansion engines, of 2250 
horse-power indicated, which are to be constructed by 

essrs. John and James Thomson, Finnieston Engine 
Works, Glasgow. Messrs. William Denny and Brothers, 
Dumbarton, are about to lay down a first-class screw 
steamer of tons gross measurement, which will be 
fitted with a set of powerful quadruple-expansion engines 
> f Messrs, Denny and Co. An order for a screw steamer 
of 600 tons has been placed with Messrs. Robert Napier 
and Sons by an American Company of shipowners, 
Messrs. Napier, Shanks, and Ball, Yoker, near Glasgow, 
have received an order to build a large steamer for a 
Canadian firm. 


Clyde Shipbuilding Trade.—Never during the long 
riod of twenty years has the Clyde shipbuilding yards 

n so empty as they lately became by the launches of 
new shipping during the month of October. The output 
last month included twelve vessels that were launched 
into the Clyde, and six that were shipped in pieces, the 
aggregate being 19,978 tons, being about three times the 
t of tonnage turned out in the same month of last 

year, but 17,393 tons short of the output of October, 1883. 
Over the ten months of the year the output amounted to 
175,164 tons, or 7826 tons better than that of the same 





period of last year. It also exceeded the output of the 
corresponding ten months of 1885, but it was 150,397 tons 
short of that of the same period of 1883. The average 
size of the vessels included in the past month’s returns was 
1110 tons, as compared with 720 tons in October, 1886, 
There were thirteen steamers in the month’s output, one 
sailing vessel, and four sailing barges. The largest vessels 
were the Damascus, 3500 tons ; the Monte Videan, 3000 
tons ; and the Lauderdale, 2700 tons. 


Prices of New Shipping.—The following are something 
like the quotations for new shipping now current on the 
Clyde : First-class steel screw steamers, 26/. 10s. per ton; 
first-class iron ditto, 257. 10s, per ton; second-class iron 
ditto, 20/. per ton; cargo-carrying iron screw steamers, 
171. 5s. per ton; first-class steel sailing vessels, 11/. per 
ton; second-class iron ditto, 9/. 10s. per ton; third-class 
ditto, 8/. 15s. per ton. 


Glasgow College of Science and Arts.—This well-known 
educational establishment, which had an existence at 
an early period of the century as the Glasgow Me- 
chanics’ Institution, has now come to an end as a separate 
and independent institution, as it has been absorbed into 
the new body known as the Glasgow and West of Scot- 
land Technical College. Last Thursday night the Whit- 
worth scholarships, medals, prizes, and certiticates gained 
at the examinations held in the month of May were dis- 
tributed to the successful students, Mr. David Rowan, 
engineer, President of the College of Science and Arts, 
occupied the chair; and he and other gentlemen present 
delivered speeches very appropriate to the occasion and 
highly interesting. During the seven years of the exist- 
ence of the college, under the active management of 
Principal Jamieson, F.R.S.E., its students had a remark- 
able degree of success, which it is to be hoped will be 
maintained under its new management. 





NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was a much 
larger attendance on ’Change at Middlesbrough, but 
again the amount of business transacted was exceedingly 
small, The reports from Glasgow were more discouraging, 
and in sympathy with that fact No. 3 Cleveland pig was 
quoted 31s. 6d. per ton for prompt delivery. Makers 
hold out for 32s., and some of them refuse to book 
orders at less than 32s. 3d. The shipments of pig 
iron during the month of October have been fairly 
good, but they are nearly 1000 tons short of the 
quantity exported from Middlesbrough in the corre- 
sponding month last year. The total pig iron shipped 
from the Tees during the past month was 75,891 tons, of 
which 32,569 tons went to Scotland, 10,810 tons to 
Germany, 3500 tons to America, 3497 tons to Belgium, 
3285 tons to Holland, and the remainder to other countries, 
Messrs. Connal and Co., the warrant storekeepers at 
Middlesbrough, have now a stock of 327,223 tons. Thisisa 
decrease of 657 tons on last week. There is a feeling that 
both in Scotland and Cleveland too much pig iron is being 
made, and that it will be necessary to reduce the output of 
the blast furnaces in both districts soon, otherwise stocks 
will be further increased, and the speculative capitalists 
will have more power over the market. In the manufac- 
tured iron trade there is nothing new to report, and 
prices remain unaltered. 

Engineering and Shipbuilding.—Engineers and ship- 
builders are more active. 

The Steel Trade.—All the steelmakers continue busy, 
and most of them have work in hand which will keep 
them fully going for several months. 

The Coal and Coke Trades.—In the fuel trade there is 
no new feature, There isa steady demand and prices are 
unaltered. 





NOTES SOUTH FROM YORKSHIRE. 
SHEFFIELD, Wednesday. 

Derbyshire Miners and Coal Limitation.—A conference 
of coal miners in this district, on the Derbyshire side, has 
been held at Ilkeston. About forty delegates, represent- 
ing most of the collieries of the district, were present, as 
well of Mr. J. Haslam, secretary of the Derbyshire 
Miners’ Association. The suggestions made by the 
Edinburgh conference were unanimously approved. It 
was seuatved that the whole of the miners be ballotted 
and their opinions ascertained on any or all of the points 
of the Edinburgh suggestions. It was stated that another 

national conference would be held on November 22. 


A Secretary and the Limitation of Output.—The secretary 
of the Derbyshire Miners’ Association has made an appeal 
to the local miners here, and concludes by saying : ** Make 
one gigantic effort for your cause, and if you do, and act 
wets afterwards, you will raise your wages in more ways 
than one (there is too much work done without pay to- 
day); stop a good deal of the robbery that is going on ; 
insure an amount cf civility that you do not now receive ; 
reduce your working hours to a reasonable number, and 
place yourselves once for all in a position to make some- 
think like fair contracts for your work ; let all do their 
part eearveae honestly, and intelligently, and we shall 
succeed.” 


The Increase in the Steel Trade.—As was pointed out in 
these columns two months ago, the steel trade is on the 
increase, whilst the iron market is retrograding. The 
following may be taken as a positive example. During 
the past nk steel bars and plates have been manufac- 
tured at the Parkgate Iron Works. Some time since the 
managing director (Captain Stoddard) informed the work- 





men that in consequence of the increased demand for steel 
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productions in lieu of iron, it was very probable that 
they would soon be called upon to enter upon the produc- 
tion of the former. He advised the men to be prepared 
for the new operations. In accordance with that expecta- 
tion, orders for steel bars and plates have been taken and 
successfully executed. The orders executed have com- 
plied with the requisite conditions. As the plant for the 
production of crude steel has not yet been put down, 
the firm is buying billets and blooms. For some time 
the directors of the company have been seriously consider- 
ing the desirability of taking a new departure and pro- 
curing the necessary capital for the erection of steel melt- 
ing works on the Siemens process, with the necessary 


improvements. The Parkgate Iron Works are about the 
oldest in the district, and have been established about 
fifty years. 


Machinery.—It is noticeable on all sides that there is 
an increasing demand springing up for machinery, the 
principal buyers being colonial houses engaged in the 
Australian and South Sea Island trade. To the engineer- 
ing houses, this alteration is welcome, and many hundreds 
of hands, who in the summer months were without em- 

loyment, are now obtaining engagements. Business, 
lopeter, does not at present warrant any aggressive 
attitude on the part of the men. In the Leeds district 
the men continue to be much better employed than in an 
other part of South Yorkshire. This is a rule whic 
usually obtains. The engineering trades are certainly 
indicating an improvement which, though slow, is 
genuine. 


Coal.—Though the output of coal from the South York- 
shire district continues to be exceedingly large, pit pro- 
prietorsare complaining. It seems that though the prices 
of coal in the retail market continue somewhat high, the 
colliery owners are for the most part working under 
contracts, which have been taken at low prices, in order 
to secure, if possible, full work for the pits. The following 

uotations may be instanced. At the pit bank, best 
Silkstone, 8s. per ton ; nuts, 7s. ; Barnsley softs, 7s. 6d. ; 
hards, 6s. 6d. Slack is selling as low as 1s. per ton at the 
bank, and is not worth ‘‘recovering.” Inthe coke market 
there is an increasing demand, owivg to the recovery of 
the steel trade, and it seems as though the pressure of 
business in this direction would last throughout the 
winter. 


The Lees Fund.—Mr. James Lees, of Goole, engineer 
to the Gas and Water Company, who was terribly injured 
in a public display of fireworks on Jubilee day, is declared 
to be hopelessly blind. He cannot retain his situation, 
and he is thrown on the world with a wife and two 
daughters. Mr. Lees was formerly an ironfounder and 
machinist at Carlisle, and supplied ironwork for buildings, 
piers, and roofs. The loca] efforts to provide for the 
family are being paptented by machinists and engineers in 
various parts of the country. Mr. Geo. Swesey sends 
251., and Mesars. Dempster, of Manchester, 20/. The 
secretary to the trustees is Mr. G. W. Cutts, solicitor, 
Goole, by whom, or by the treasurer, Mr. R, T. C. Lyth, 
of Goole, any subscriptions will be received. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday afternoon, the 19th ult., Messrs. Joseph 
L, Thompson and Sons successfully launched from their 
shipbuilding yard at the North Sands, Sunderland, a 
steel screw steamer, the Cragside, built to the order of 
Mr. W. Kish, of Sunderland. The vessel is of the follow- 
ing dimensions, viz.: Length, 284 ft.; breadth, 38 ft. ; 
depth of hold, 18 ft. 3 in. ; of about 3100 tons deadweight 
capacity. The engines are being built by Mr. John 
Dickinson, of Palmer’s Hill Engine Works, and are of the 
triple-expansion type, having improved valve gear and 
patent crankshaft specially designed by the builders for 
this type of engine. The cylinders are of 214 in., 35in., 
and 58 in. in diameter respectively, with a stroke of 39in., 
supplied with high-pressure steam from boilers of 160 lb. 
pressure to the square inch. 


On the 28th of October Messrs. J. and J. Inglis, Point- 
house, Glasgow, launched the Karagola, a steel screw 
. Steamer of 1200 tons, intended for the Indian coasting 
and mail service of the British India Steam Navigation 
Company. The new boat measures 240 ft. by 34 ft. by 
26 ft. 6in., and will be propelled by a set of triple-expan- 
sion engines of 2000 horse-power indicated, 





On the following day Messrs. Scott and Co., Greenock, 
launched the Sappho, an iron screw steamer of 550 tons 
register, built to the order of Mr. Alfred Holt, Liver- 
pool, She measures 190 ft. by 30ft. Gin. by 20ft. from 
the awning deck, and is being supplied by the builders 
with a pair of compound engines. 

On Friday, the Aurora, twin-screw steel cruiser, was 
launched from Pembroke Dockyard. She was designed 
in 1884 by the Admiralty Board of Construction, and 
her construction was commenced in February, 1886. 
Her principal dimensions are as follows : Length, 

ft.; breadth, 56 ft.; weight when launched, 2600 
tons; and when fully equipped, 5600 tons, and her 
armour belting is of compressed armour, 10 in. thick. 
She will be propelled by engines of 8500 horse-power 
(with forced draught), which are being made by Messrs. 
J. and G. Thomson and Co., Glasgow. 


Messrs. Robert Napier and Sons, Glasgow and Govan, 
on Monday, the 31st October, launched a splendid steel 
screw steamer named the Damascus, which has been built 
to the order of Messrs, George Thompson and Co, of 
Aberdeen and London, and is a vessel of 3600 tons gross, 
measuring 350ft. by 44 ft. by 33ft. Her machinery will 
consist of a set of triple-expansion engines indicating about 











3000 horse-power, the cylinders being 23in., 42in., and 
70 in. in diameter respectively, with piston stroke of 54 in. 
Steam of 1501b. pressure will be provided by two double- 
ended boilers. 





Two steamers, the Candia and Malta, belonging to the 
Navigazione Generale Italiana (Florio-Rubattino), were 
recently fitted with new triple-expansion engines while 


undergoing general repairs and alterations at Messrs. R. 
and W. Hawthorn, Leslie, and Co.’s works on the Tyne. 


The vessels are sister ships and measure 250ft. 5in. by 
27 ft. Gin. by 19 ft. 6in. and 1042 tons gross. Ona long 
run at the trial trip that took place on the arrival of the 
ships in Genoa, the new engines developed easily 1450 
indicated horse-power, and a speed of 14.6 knots was 
maintained on a daily consumption of 21 tons of coal. 
The engines are of the following dimensions: High- 
pressure, 24 in. ; indicated pressure, 38in. ; low pressure, 
62 in. by 3ft. stroke, and have been fitted with Mr. A. C. 
Marshall’s valve gear. Steam at 1501b. pressure is sup- 
plied by two steel double-ended boilers 11 ft. 3in. in dia- 
meter by 14 ft. long, each with four furnaces. As on all 
the boats of the same company there is fitted Mr. Ter- 
rando’s system of firebars, the air being supplied in the 
closed ashpits by means of a fan, and the draught is easily 
regulated. 


The s.s. Gulf of Trinidad, built by Messrs. Raylton, 
Dixon, and Co., for the Greenock Steamship Company, 
Limited, of Greenock, sailed for Antwerp recently, 
after a most successful trial trip, an average — of 124 
knots on the measured mile being obtained. She is built 
on the three-deck rule to the highest class of Lloyd’s, of 
the following dimensions: Length, 312 ft. 6in. by 40 ft. 
by 25 ft. 24in. and will carry 3500 tons. She has water 
ballast in chambers, long poop bridge and forecastle ex- 
tending almost the whole length, and every convenience 
for a first-class merchant steamer. She is fitted with 
handsome saloon and cabins for thirty first-class pas- 
sengers. She has triple-expansion engines of 350 nominal 
horse-power by Messrs. Blair and Co., Limited, Stockton. 





On Wednesday, November 2, 1887, Messrs. Edward 
Withy and Co. launched from their yard at Hartlepool 
the steel steamer Amphitrite, built to the order of Messrs. 
Rickinson, Son, and Co., West Hartlepool. The vessel is 
300 ft. long, and will be fitted with triple-expansion 
o— by the Central Marine Engineering Company, 
of West Hartlepool. 





MISCELLANEA. 
THE railway line from Bela Palanka, Servia, to the Bul- 
garian frontier is to be opened on the 13th instant. 


The Victorian Telephone Company have disposed of 
their business for 40,000/., the purchasers being the 
Government of the colony. 


The agreement between a committee representing the 
citizens of Winnipeg and the new contractors for the Red 
River Railroad, has fallen through. 


The United Telephone Company is now engaged in 
completing a line connecting Brighton with Lewes and 
Eastbourne, 


The Manchester Exhibition closes on the 10th instant, 
and is said to have been-a great success financially, the 
attendance having been phenomenal. 


The London Road Car Company have ceased to light 
= cars with ‘‘ Eclipse” batteries and incandescence 
amps. 


The Royal Jubilee Exhibition at N nce ray ed 
closed last Saturday. Since its opening last May it has 
been visited by 2,092,273 persons, exclusive of attendants, 
exhibitors, and holders of complimentary tickets. 


Two old warships, the Repulse and the Lord Warden, 
are shortly to be sold at Portsmouth. The former was 
launched at Woolwich in April, 1868, and the latter at 
Chatham in March, 1865. 


On account of the leak recently discovered in the old 
Victory, orders have been issued to have the condition of 
the various three-deckers, now doing duty as guardships, 
gunnery schools, and training ships, examined by divers, 


The Swan United Electric Light Company have re- 
ceived an order for 2400 electric safety lamps for use in the 
mines of Messrs. Watts, Ward, and Co., and of these the 
first 600 are now approaching completion. 


At a general meeting of the Engineering Society, King’s 
College, London, held on Tuesday, November 1, the Pre- 
sident in the chair, Mr. Long read a paper on ‘‘ Railway 
Signalling.” The paper was followed by a discussion, 


The Austrian Government have definitely decided on 
the adoption of a small bore rifle, and orders have been 
given to the manufactory at Styria not to deliver any 
more of the larger calibre. 


The Bolton strike has now come to a conclusion after 
having lasted twenty-five weeks. The conditions of the 
settlement were drawn up by a joint committee of the 
men, and, with a few alterations of a minor character, have 
been accepted by the masters. 


The four 67-ton guns for the Trafalgar are being manu- 
factured at Woolwich. They are to be constructed en- 
tirely of steel, and will be 36 ft. 1 in. long, with a calibre of 
134in. The gun is to fire a shot weighing 1250 lb., with a 
powder charge of 630 lb. 

The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending October 23, 
amounted, on 15,500 miles, to 1,236,835/., and for the 
corresponding period of 1886, on 15,3843 miles, to 








1,217,872I., an increase of 115? miles, or 0.7 per cent., and 
an increase of 18,963/., or 1.5 per cent. 


The St. Saviour’s District Board of Works have decided 
to allow the Anglo-American Brush Company to lay 
mains under the footways of Blackfriars-road for the pur- 

of supplying part of the City with electricity. They 
ave, however, stipulated that the company shall supply 
residents along the road on the same terms as in the City, 


At the last meeting of the British Association, Professor 
Rowland described an interesting experiment in which a 
plate of iron was placed between the poler of an electro- 
magnet, and subjected to the action of copper-sulphate. 
Under these conditions the copper was deposited in a 
series of regular curves, which corresponded tu the equi- 
potential lines. 


An establishment for testing dynamos and electrical 
appliances generally has recently been inaugurated at 
Vienna in connection with the Industrial Museum of that 
city. A provisional scale of charges has already been pub- 
lished, and in this the fee for a complete test of a dynamo 
is put down at from 1l. 10s. to 5/., according tothe size of 
the machine, whilst the rates for photometric tests of the 
candle-power and efficiency of arc and glow lamps range 
from 1l. to 5. 


According to the Berlin Bureau of Statistics there are 
in the al the equivalent of 46,000,000 horse-power in 
steam engines, 3,000,000 being in locomotives. In engines 
other than locomotives the United States comes first with 
7,500,000 horse-power; England next, with 7,000,000 
horse-power ; Germany, 4,500,000 horse-power ; France, 
3,000,000 horse-power; and Austria, 1,500,000. Four- 
fifths of the steam engines now in operation are said to 
have been built within the last twenty-five years. 


A novel and ingenious application of electricity, per- 
mitting the services of waiters to be dispensed with, has 
lately been introduced inte some of the Paris dining 
rooms. The new waiter consists of a small electric tram- 
car running on rails fitted to the dining-room table and 
leading into the kitchen. The current is supplied from 
accumulalors, and by means of a switch located near each 
guest, the car is under complete control, and plates, 
dishes, &c., are brought and removed with silence and 
rapidity. 

The Maharanee of Cozzimbazar has given 20,000 rupees 
for the promotion of technical education in the Moorshe- 
bad district. Of this sum, 5000 rupees are to be devoted 
to the purchase of apparatus and instruments, whilst the 
interest on the remainder will be utilised in endowing a 
class in the Berhampore Collegiate School, and in esta- 
blishing classes in connection with the college in some of 
the neighbouring elementary schools. The scheme has 
received the approval of the Lieutenant-Governor of 
Bengal, who has accepted the gift on the part of the 
Government. 


Mr. J. H. Cundall, whose name is so closely associated 
with the epee. work of a long series of Exhibitions, 
has established himself in business at 121, Cannon-street, 
as an electrical engineer. The very large installation at 
the late Colonial and Indian Exhibition, which comprised 
460 arc and 2000 incandescent lamps, was wholly in Mr. 
Cundall’s charge, and the successful manner in which the 
work was carried out and maintained, formed the subject 
of a paragraph of special approbation in the report of Sir 
Frederick Abel, chairman of the Lighting Committee, to 
the Royal Commission of the Exhibition. 


A new type of torpedo boat has recently been launched 
by Messrs. Yarrow and Co., of Poplar, for the British 
Admiralty. The new boat is both shorter and broader 
than former boats of the same class, her dimensions being 
60 ft. long by 8 ft. 6 in. beam, against a length of 63 ft. 
and 7 ft. 4 in. beam in the older boats. On her trial trip 
she maintained an average speed of 17.147 knots being an 
increase of over half a knot as compared with that of 
the old boats. Another improvement is the turtle 
back which covers the forward part of the vessel, and is 
designed to throw off the sea, and under this is situated a 
cabin capable of accommodating about a dozen men. 





LIVERPOOL ENGINEERING Soctety.—The usual fortnightly 
meeting of this Society was held at the Royal Institution, 
Colquitt-street, Liverpool, on Wednesday, November 2nd, 
Mr. John J. Webster, M. Inst. C.E., President, in the 
chair. A paper was read by Henry Pooley, Jun., 
entitled ‘‘ Automatic Weighing Machines.” The author 
commenced by giving a short account of the earliest form 
of compoun bay age machine, and its subsequent 
improvement by the addition of steelyard and weights. 
The further introduction of the steelyard without loose 
weights was then dealt with, together with the circum- 
stances which led to the adoption of self-indicating ma- 
chines. The attempts to make self-indicating machines of 
high capacity on the spring balance principle were referred 
to and the reasons for their failure given. The invention 
of Messrs. Roberts and Stroudley of the combined lever 
and spring indicator was described, and an account 
was given of the experiments with the machine and the 
further invention of the hydrostatic indicator. Automatic 
weighing apparatus for dealing with grain in bulk, rice, 

» &c., were dealt with, and an account was given 
of the obstacles thrown in the way of the introduction of 
of such apparatus. The earlier forms of grain-weighing 
apparatus and the invention of the cunt beam-weigh- 
ing machines were referred to and a description given 
of the latter machine, together with an account of certain 
experiments with it. The automatic grain-weighing 
maching in its latest form was described, and the author 
concluded by describing the arrangement and working 
of the equal beam-weighing machine and hopper. 
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DEFECTS IN THE DESIGNS OF WAR- 
SHIPS. 

Havine in two recent articles* dealt with the 
most important problems to be considered in 
regard to securing the floating power of war- 
ships, we shall now turn to the other equally im- 
portant question of the protection afforded to guns 
and the men serving them. The days of round in- 
explosive shot have passed, never to return again. 
The reason why armour was adopted, and why it 
has increased in thickness, is not so much that a 
protection for the water-line was thought advisable, 
but that an efficient protection should be afforded 
to the men serving the guns. Plenty of experience 
was gained in the Franco-Prussian war with shells 
burst by time fuzes; their effect is invariably de- 
scribed as having been terrible. What then would be 
the result of a shell from a modern heavy naval gun 
bursting between decks, inside a turret, or over a 
barbette tower or battery. Instead of a projectile 
weighing from 6 lb. to 10 lb., exploding above and 
in front of a body of men in the open air and 
scattering its fragments round about, there would 
be 1 cwt., 2 cwt., 3 cwt., and even 17 cwt. 
of bullets and iron fragments flying about in 
every direction within the confined space of a 
ship’s battery. There is in fact no difference of 
opinion on this subject, and it is only the advocates 
of unarmoured ships who leave this fact out of sight. 
Infantry find that the slightest screens, even light 
hedges, afford some protection, chiefly because 
they increase the difficulty of aiming; but their 
most deadly enemy is the lead bullet and not the 
shell, and even if it were, the men can spread out in 
extended order which cannot be done on board ship. 
It is possible that time fuzes and telemeters may 
some day be brought to such a perfection that shells 
can be burst at any desired point in front of an 
object, but at present both these contrivances are 
defective, and at reasonably long ranges unprotected 
objects are far safer than if they were screened by 
ship-plates. This is because percussion shells are 
now very perfect, and can be made so as to burst 
either on coming in contact with a thin plate 
or after having traversed fairly thick armour. To 
mount guns in the ’tween decks behind thin ship- 
plates, is, therefore, unjustifiable, except where 
these have only got to be worked against machine 
guns. Until these weapons were introduced there 
were very valid reasons for exposing the guns and 
gunners. The heaviness of box batteries and turrets 
almost forced the French with their wooden hulls 
and heavily protected water-lines to adopt the 
barbette system, but now that machines guns have 
been made which will throw a continuous stream 
of bullets like a jet from a fire hose, it will be 





7| quite impossible for any barbette guns to be 


served at all, unless most efficiently screened, if 
the Gatlings from the enemy’s crow’s-nest can be 
brought to bear on them. 

It practically amounts to this, barbette and un- 
armoured ships may not allow turret ships to 
come to close quarters with them, they must 
therefore be faster. Barbettes are lighter than 


1) turrets, and for the same-sized ships the former 


might carry more powerful engines, but the French 
have used this spare displacement to strengthen 
the water-line and to place three barbette towers 
where, on an average, English ships carry less 
than two turrets. Take, for instance, the latest 
first-class designs ; England is represented by 
the Nile, 12,000 tons, 20 in. armoured partial 
belt, 18 in. plates on two turrets, 12,000 indi- 
cated horse-power, 1200 tons coal, 16.5 knots es- 
timated speed. France and Italy are represented 
by the Hoche and Re Umberto respectively. 
Their figures are 10,500 and 13,000 tons, 174 in. 
and no armour at water-line, 16 in. and 19 in. on 
barbette turrets, 5500 and 15,000 indicated horse- 

wer, 800 and 1200 tons of coals, and 14 and 17 

nots speed. The Nile will have four 68-ton guns 
in two turrets, the Hoche two 52-ton and two 
28-ton guns distributed amongst four barbette 
towers, and the Re Umberto is to have four 100-ton 
guns on one large barbette platform. All these 
ships will have crow’s-nests on one or two masts, and 
it is a very interesting question to determine which 








* See ENGINEERING, pp. 18 and 435 ante, 





one of them is the strongest. The English and 
Italian ships are about equal in speed, so that unless 
it is their mutual wish to come to close quarters this 
object can only be attained by good manceuvring in 
the neighbourhood of shallow waters. As long as 
the two vessels were some distance apart, the Italian’s 
superior guns would doubtless do serious damage to 
the Nile, but she, too, would be tearing the large 
unarmoured upper works of the Re Umberto to 
pieces. If, as is likely, the speeds are about equal, 
that of the Nile would soon be reduced on account 
of the battered bow, but if the two were able to come 
to close quarters the position of affairs would be de- 
cidedly changed. Whether or not the English crow’s- 
nests were shot down, the Italian guns are placed 
far too high to hit any vital _ of her enemy, 
while if the machine guns had not been knocked 
away, their fire would clear the open battery in next 
to no time, and the English gunners would be as safe 
as can be in their turrets and would enjoy the ad- 
vantage of being able to direct their guns at the struc- 
ture supporting the four 100-ton guns together with 
the still heavier barbette armour. Altogether this 
platform will weigh, say, 1000 tons. The effect of 
such fire can be imagined if we form a rough estimate 
of the structure on which this load rests. Con- 
structed of thin steel plates and angles its total hori- 
zontal sectional area can hardly exceed 4000 square 
inches, which standing 20 ft. above the water- 
line would be represented by about 7000 square 
feet of lin. plating. This is a rough estimate 
and probably in excess of the actual case. In 
order to bring down the structure the entire 
height of 20 ft. need not be riddled, but only a 
narrow horizontal zone of say 3 ft. or 4 ft., or 
roughly 1000 square feet. Artillery experiments 
show that the Hotchkiss 3-pounder projectile will 
make a 2 in. hole into a 3 in. steel plate, and the 
energy it possesses is only about the five-hundredth 
part of that of the shell fired by the 67-ton gun. 
The fragments and balls which would be flying 
about as soon as this shell penetrated the ship's 
side would therefore be able to do as much 
damage as 500 Hotchkiss 3 Ib. projectiles, and 
could be represented by 1500 2 in. holes punched 
out of inch plating. Probably these four guns of 
the Nile could be loaded and fired three times 
within half an hour, and during that time the 
damage done would be twelve times greater than 
the above, and could be represented by 18,000 
2 in. holes spread over a surface of 1000 square feet, 
that is eighteen holes per square foot, equal to 
about a 3in. pitch. If the fire was at all directed 
by skilful hands there can be no shadow of a 
doubt that the Italian guns and armour would have 
collapsed, and possibly have fallen through the 
ship’s bottom. Other objects, as, for instance, the 
funnels, or the coal cells mentioned above, might be 
singled out for attack, but the above example shows 
sufficiently well how quickly very important destruc- 
tive effects can be produced by the heaviest modern 
artillery if thorough protection is afforded to the 
gunners, nor is it at all conceivable that the Re Um- 
berto could do anything to silence the Nile. The 
use of torpedoes is impossible unless it were to throw 
them from one ship on to the other. But what- 
ever devices are employed they would in no way 
affect the comparison just made between an equally 
powerful barbette and a turret ship. Doubtless a - 
good many readers will not consider this comparison 
a fair one, as the Re Umberto is unarmoured at 
the water-line, but we have left out of account this 
question, and simply confine ourselves to the 
main difference between barbette and turret. A 
comparison between the Benbow and the Nile 
would be one between two 110-ton guns, and four 
67-ton guns protected by about equally thick 
armour. At close quarters the duel would be at 
once decided in the Nile’s favour if the other's 
machine guns could be silenced and not harass 
hers, but even without that occurrence the serving 
of the 110-ton guns would be very much impeded or 
perhaps stopped by the machine gun fire. The 
same remarks apply to the Hoche, but with this dis- 
tinction, that as there are three barbettes it would 
be next to impossible to silence all guns at once, 
The French ships have in some cases armoured 
flying decks fitted over their guns, but they are 
necessarily light, because stanchions or supports of 
any sort would restrict the fire to very small angles. 
n unarmoured ships the guns, large or small, 
are necessarily unprotected, but their functions 
are totally different from those of armour-clads. 
Their most dangerous work is to grapple with an 
enemy of their own class, or to hover round a 
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foreign armour-clad or fleet. Ships of the Un- 
daunted class, with their speeds of nineteen or 
more knots, might even undertake to engage a 
weak and slow armour-clad, for should it be im- 
possible to load their two 18-ton guns while under 
fire, this could be done with the loss of but ten 
or fifteen minutes by increasing the range an 
extra thousand yards. If it is urged that the 
heavy Italian ships can do the same, it must be 
answered that that is not their function. Their 
artillery is meant for nothing else but to attack 
armour of the heaviest class, and ships equipped 
with such superior offensive weapons are a failure 
if they cannot carry them wherever they are ordered. 
There is, for instance, no conceivable reason (ex- 
cept the torpedo) why a fast and powerful ship like 
the Nile should not be able to run the gauntlet of any 
ten French ships ; the qualities which would enable 
her to do that, constitute her a man-of-war in the 
strictest sense of the word, and it is because such 
ships are able to take their guns wherever they can 
use them with most effect that we applaud the policy 
which has ended in giving us nine powerful bar- 
bette ships, and that even if the further use of side 
armour is suspended for a time, we shall shortly be 
in possession of four modern turret ships superior to 
anything that can be brought againstthem. Never- 
theless the reason why barbettes were introduced 
into our Navy remains as incomprehensible as ever. 
During the period in which muzzle-loading guns were 
the fashion these were placed in turrets, although 
the inconveniences of loading them were almost 
insurmountable. Now that breechloaders have been 
introduced, guns of double the weight and penetrat- 
ing power are put into the same size turrets and 
handled easily and with safety. Yetit was after the 
introduction of this class of artillery that the turrets 
were discarded for the barbettes. 

The references which have occasionally been made 
to machine guns and other guns of small calibre 
show their importance, but as modern ships are 
liberally supplied with them we will here only draw 
attention to some points on which Lord C. Beres- 
ford has laid great stress. We do not refer to the 
question of favourable moral effect on a ship’s com- 
plement if they hear their own guns go off more often 
than they hear themselves hit, but to the difficult 
problem of ascertaining an enemy’s distance. The 
means adopted ashore for doing this are less well 
known than they should be, and to explain them will 
enable a very good idea to be formed of the use lo 
which small guns can be put at sea. Everybody 
knows how difficult it is to judge distances, and when 
the latter exceed 1000 yards even the most experi- 
enced artillerists make mistakes of 10, 20, and more 
aad cent. In order to hit the object measurements 

ave to be taken which are carried out as follows. 
A guess is first made of the distance and several 
guns are loaded with percussion shells and aimed at 
the base of the object, the elevation being different 
in all, so that one is set for the estimated range, 
say, 10600 yards, and the others 50, 100, and 200 
yards more or less. The first gun having been 
fired, careful note is taken as to whether it struck 
the ground and burst in front of or behind the 
object ; if in front, then the gun set for the 1200 
yards’ range is fired, while those set for less than 
1000 yards are altered for intermediate distances, if 
possible in steps of 25 yards. Should the smoke of 
the 1200 yards’ shot rise behind the object, the next 
shot is fired at 1100 yards, and if this was too short, 
1150 yards are tried, and then one more, after which 
time fuzes set to the now definitely ascertained 
range less, say, 50 yards, are inserted in the shells 
which will burst with the most deadly effect 50 to 
100 yardsin front of the enemy. Where it is neces- 
sary for infantry to fire at long ranges, the firing is 
done in volleys with the sights set at different 
elevations, and thereby it is possible not only to 
obtain the actual distance but also important effects 
which need not here be explained, as all that we 
wished to show is that small guns can with advan- 
tage be used as telemeters. At sea, telemeters have 
as yet been absolute failures, and even if the new 
instrument said to have been devised by the Astro- 
nomer-Royal should fare better we would prefer to 
see a method (recently suggested at the United 
Service Institute) carried out, which consists in 
firing several shells with time fuzes at the target, 
the range being then estimated by the positions of 
the various smoke clouds. Of course only small 
guns would be used. 

Unfortunately, many of the old heavy armour- 
’ clads are only fitted with heavy guns and therefore 
to that extent placed at a disadvantage as compared 








with modern ones, and, besides, they are to all in- 
tents and purposes at the mercy of a little fleet 
of torpedo boats if these find them at anchor and 
without steam, so that it is a satisfaction to know 
that the modern heavy machine guns are being 
— liberally placed on board of both old and new 
ships. 

A very important point with reference to the 
effects of artillery fire under water has been 
generally overlooked. As long as muzzle-loaders 
were the fashion it was but natural that as they 
could not be depressed for firing, this question was 
not allowed to be raised, but with breechloaders 
there is no reason why they could not be depressed 
30 deg. or 45 deg., and it is ridiculous to imagine 
that a shot fired into the water at such angles would 
not penetrate it quite as deep as the lower edge of 
the armour. In our newest ships there is unfortu- 
nately a difficulty in the way of carrying out this 
idea, but other nations are still worse off. Guns 
mounted en barbette would have to be raised high 
above this protection if they are to fire downward. 
Ships best suited for this arrangement would be 
those in which the turrets are placed diagonally. 
The ricochet of long shot at long ranges is due to 
their base striking the water first, at close quarters 
they never rise again. 








THE PROPOSED ELECTRICAL TRADES 
UNION. 


In common with many other persons we opened 
the last issue of The Electrician with some curiosity 
to know what was to be the constitution of the im- 
possible association of electrical manufacturers to 
which, as we explained in our last number, we had 
been invited to stand godfather. But all that we 
learned was ‘‘ that this is a matter in which it is de- 
sirable to remember the proverb, festina lente,” and 
that next week we shall see a list of the firms who 
have expressed their adhesion to the general idea of 
the scheme. When we turn to the correspondence 
which has been addressed to our contemporaries 
and to that which appears in our own columns, we 
do not find any more light thrown upon the subject, 
except by Mr. E. Garke (of the Anglo-American 
Brush Company), who writes very much to the point. 
He recognises the necessity for combined action in 
regard to various matters of common interest to 
electrical firms, and fails to see that the objects of 
the association can be very numerous. It should 
confine itself, he goes on to say, to matters requir- 
ing united action, as, for example, completing the 
work already commenced of securing a satisfactory 
amendment of the Electric Lighting Act, &., and 
should not, by attempting to do impossible things, 
interfere with the natural growth and development 
of the industry. Such complex matters as the 
maintenance of prices at a fair level had better be 
left to the operation of fair and legitimate 
competition. In other words Mr. Garke desires to 
have a trade society consisting of heads of firms and 
dealing exclusively with commercial matters. It 
is easy to see that when the Electric Lighting Act 
is amended, the subjects remaining for the associa- 
tion would be mostly questions relating to dealings 
with workmen, their rate of wages, payment for 
overtime, and the like. Some of these points are 
of considerable importance as regards the profit- 
able carrying on of a manufactory, and if there were 
a general understanding concerning them among all 
the members of the trade it would cut off many an 
existing source of loss, and enable installation work 
to be done more cheaply. They might be easily 
settled by a committee meeting for a couple of 
hours once a quarter. But if the trade cannot 
formulate a scheme for a society fulfilling duties of 
this kind, without the aid of technical newspapers, 
it is quite certain they could not carry iton. Mr. 
Trotter writes (see page 491) that it is a delicate 
matter to decide what firms occupy such a leading 
position as to warrant them coming forward and 
taking the initiative, but if this be so it only shows 
how much mistrust there is among members of the 
trade. An outsider would have little difficulty in 
selecting some six or seven names that would be 
fairly representative. 

But it must not be imagined that because Mr. 
Garke holds practical commercial ideas on the pro- 
posed scheme, all the other members of the trade 
have suddenly become converted to moderate 
counsels. We find that Mr. M. Immisch suggests 
that one of the possible duties of the new associa- 
tion will be to provide a committee which shall re- 





port on the merits of patents under litigation, and 
that this report shall be tendered to the court for 
the guidance of the judge, who is now swayed by 
the opinion of one or two experts. Probably Mr. 
Immisch was poking fun when he wrote this; at 
any rate judicial proceedings would be much like a 
farce if his idea were carried out. What would the 
Edison-Swan Company say to submitting the claims 
of their master patents to a committee of their 
rivals, every one of whom would be glad to com- 
mence the manufacture of incandescent lamps? 
Or how would the Brush Company like their 
“teaser” patent adjudicated upon by dynamo 
makers ? 

The eagerness with which certain electrical engi- 
neers have received the proposal to form an asso- 
ciation, and the wildly divergent ideas they hold 
concerning its objects, show, firstly, that the profits 
of electric lighting have been cut to a very fine point 
by competition, and, secondly, that existing institu- 
tions do not quite meet theneeds of the members 
of the new industry. But it by no means follows 
that because a grievance exists, a remedy may be 
found by inaugurating an association, or indeed 
by any other means. We dealt last week with the 
impossibility of putting an end to competition by 
artificial restraints, and, indeed, everybody is fully 
agreed to thisasa general principle. It isonly when 
they see their own profits gradually dwindling, that 
manufacturers think that something might be doneto 
modify the natural result of an excessive supply or a 
restricted demand. No doubt it is hard for firms 
who do good work to see contracts taken at prices 
which do not permit of the use of, proper materials, 
and which must end in discredit to electric lighting. 
But such an experience is not confined to any one 
trade ; it is universal, and there is no escape from it, 
for those who wish to build up a valuable reputa- 
tion by fair dealing. If they have capital enough to 
bear their losses until the public shall have learned 
that good work is worth its price, they may suc- 
ceed. If not, they must go to the wall, and no 
association can prop them up. 

The desire which has been expressed for a 
scientific society devoted to electric lighting in- 
terests is quite opposed to the plans of those 
who have commenced the agitation, and is 
founded on a misapprehension of the condi- 
tions necessary for the support of such a body. 
There are not nearly enough electrical engineers in 
London (apart from telegraph engineers) to uphold 
a weekly meeting, and country members certainly 
would not come, except on very special occasions. 
The result would be that the society would languish 
and fall into contempt. But if the weekly meeting 
were abandoned, and the practice of the Institution 
of Mechanical Engineers were adopted of holding 
meetings about once a quarter, then every advan- 
tage the new society could offer would be lost at 
once, and it would compare so unfavourably with 
the Society of Telegraph Engineers and Electricians 
that few would care to join its ranks. Besides, it 
would lack the funds for a vigorous existence, 
unless it filled its ranks by a conscription which 
should include every apprentice and hanger-on to 
the profession, a proceeding which would be fatal 
to its reputation. 2 

The Council of the Society of Telegraph Engi- 
neers will, no doubt, take note of the feeling which 
has thus been demonstrated to exist, and will take 
measures to satisfy it, as far as this is possible, by 
extending its scope, and subordinating the class 
interests for the promotion of which the Society 
was founded, but which have now become of'secon- 
dary importance, on account of the wide range of 
electrical engineering that was wholly unforeseen 
when the Association came into existence. That 
body contains many distinguished names, and is 

erfectly qualified to deal with a question of this 
Find when it is brought to their notice. It cannot 
satisfy the aspirations of manufacturers who feel 
that something ought to be done to improve their 
position, but do not know what it should be, but it 
could make a fair division of the time and benefits 
of the Society between the varivus sections of its 
members, always remembering that the value of a 
subject cannot be measured by its present import- 
ance. Before long the electrical engineers will 
eclipse the telegraph engineers both in numbers 
and in the extent of their operations, and it is good 
policy to prepare for the event, and thus avoid a 
possible schism in their ranks, which would work 
far more mischief than this proposed Union, sup- 
posing it should ever emerge from its present 
nebulous condition, 
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ARMOUR. 


Tue trials of the Holtzer steel projectiles on 
October 20 last against the specially made com- 
pound plate of Sir John Brown and Co,, of which 
we gave an account in our last issue, appear to have 
shown so positively the superiority of the Holtzer 
steel projectiles and the inefficiency of compound 
iron and steel armour-plates, that even one of the 
most important advocates of compound armour 
has finally indorsed the policy we have so long 
advocated and urged upon our departments as to 
the method to be pursued to acquire the most 
efficient protection for our ships and forts. 

In several of our issues commencing September 
24 of last year we pointed out how a complete 
competition could be secured under rigid specifica- 
tions insuring responsibility and adequate guaran- 
tees, while offering inducements to competitors in 
the shape of reasonable contracts for superiority 
of production; how the country would have to 
wait indefinitely while our own manufacturers 
were acquiring experience in the production of 
solid steel plates, during which period the develop- 
ment was rapidly going on in France; and how 
utterly absurd it would be to ask the compound 
armour makers to present steel plates in compe- 
tition with their own. In these articles we fully 
defined a reasonable, economical, and expeditious 
means for deciding which system of armour manu- 
facture is the most eflicient, and obtaining re- 
sults which would decide the ‘‘relative powers of 
steel and steel-faced armour.’’ The article on 
‘¢ Armour and Projectiles,” published in the last 
issue of The Engineer, is significant, for our con- 
temporary has not only been the exponent of the 
Shettield systems of manufacture, but the frequent 
mouthpiece of those arguments which have from 
time to time been advanced in its favour. 

In looking over the list of establishments that are 
given as having been invited to send plates to the 
Portsmouth trials, Brown, Cammell, Vickers, and 
Whitworth are probably the only ones who will 
compete, unless Firth and Armstrong carry out the 
policy inaugurated by them in other productions in 
securing the results of the experience and skill of 
an already successful establishment, and in this way 
again anticipate the requirements of the Govern- 
ment. We are told that ‘‘ Brown and Cammell 
send both steel-faced and solid steel ; but we believe 
that we may say, in both establishments, steel-faced 
is considered to have by far the best chance of 
success.” Surely on this point the Ordnance Com- 
mittee will be subjected neither to great mental 
strain nor sleepless nights to divine the result. 

Of all these companies Whitworth’s is probably 
the only one whose experience in steelmaking could 
assist it to a reasonable solution of the problem ; 
but even this establishment has never made plates 
of such dimensions as are now required for such 
ships as the Nile and Trafalgar. 

Had our contemporary presented the views it 
now holds at the time we first called attention to 
this most important subject, and had the manu- 
facturers themselves been far-sighted enough to see 
the advantages that must accrue by preparing to 
produce plates of superior resistance (the only ex- 
ception that could be taken would be in the case 
of Cammell and Co., who are still receiving royalties 
from the foreign manufacturers with whom they 
share their patents), our Government departments 
would not now be in the absurd position that we 
have before pointed out, and of which The Engineer 
says: ‘‘It seems to us that solid steel would not 
be at all represented by plates sent in by makers 
in this country who, with all their experience of 
steel, have no experience in steel armour.” 

It would not surprise us if a combination were 
made by some of our influential steelmakers or 
contractors with the great French steel-armour 
maker for the manufacture and supply to our 
Government of solid steel armour and ultimately of 
compound steel plates, which will be its natural 
successor. But we cannot afford to wait until this 
last development is reached, but like the United 


States, should take measures to provide at the | Scill 


earliest moment a material that will keep out such 
projectiles as have, without the slightest difficulty, 
passed through and almost completely demolished 
similar armour-plates to those with which our ships 
are so inefficiently clothed, and which shell when 
fired against harder plates especially manufactured, 
have gone clean through them and killed rabbits 
on the other side. ‘‘ Through cracking provided for 
by increased bolting” even in much softer plates is 





infinitely superior to this, and notwithstandin 
statements to the contrary we are assured that soli 
plates of increased hardness can and will be made. 

Can it be that no action is taken by the Govern- 
ment authorities because there are none who will 
assume the responsibility, casting adrift from the 
powerful personal influences which have too long 
been so prominent? It isa most disastrous policy 
for the Government to wait until, as in the cases 
of the Firminy shells and the Brennan torpedo, it 
will have to pay enormous percentages to the shrewd 
and influential contractors who so well know how 
to exploit such schemes. Were these questions to 
be decided by reason, experiment, and facts we 
would not be subjected to the delay that social 
intrigue incurs. 

That ‘‘the relative powers of steel and steel- 
faced armour should be tried in this country” is 
the unanimous opinion of all who have thoroughly 
studied and fully considered this question. The well- 
known writer of The Engineer’s articles on this 
subject has an established reputation which no 
doubt has had much influence upon the retention 
of compound armour and the protection of this 
special industry, and we appreciate his present, 
though tardy, indorsement of the recommenda- 
tions we made more than a year ago. 

It has been predicted that ‘‘ before many moons,” 
our Government would ‘‘ demand solid steel 
armour.” Too many moons have already shone 
upon our antiquated metal protection, and while 
many a wail has gone forth for a better, there has 
been none louder than that from the Holtzer shell 
of October 20. Let us hope that even at this late 
day some one will be found in our departments 
fearless enough to assume the responsibility. There 
is yet opportunity to partially recover their posi- 
tion by asking Schneider and Co. to compete for the 
armour for the turrets of the Nile and Trafalgar, 
which has not yet been ordered. On this subject 
our contemporary ably says: ‘‘ Schneider refuses 
to submit solid steel unless the promise of an order 
for the armour of a ship is to accompany success. 
We regret that this has not been conceded, seeing 
that no great risk could accompany one conditional 
order for steel plates which should prove them- 
selves better than our own steel-faced plates.” 

It would be interesting to know what influence 
changed the unanimous decision of the Ordnance 
Committee arrived at last year, ‘‘ that itis clearly a 
disadvantage to go on using compound armour,” 
and their demand that ‘‘ if our own manufacturers 
cannot supply steel plates we must go to Creusdt 
for them.’ 








THE WEATHER OF OCTOBER, 1887. 


THE principal feature of the weather of October 
has been the persistence of north-westerly winds. 
Snaps of cold with visitations of snow and severe 
hoar frosts were partial as regards localities and 
rather frequent in occurrence. Generally the 
weather was fine and dry with cold frosty nights 
until the last few days, when it became mild, stormy, 
and wet. The mean pressure and temperature of 
the atmosphere at extreme positions of the British 
Islands to which the Isle of Man is central were as 
follows : 








| A | Mean 5 
‘ | Mean Difference Difference 
Positions. | Pressure. Re Normal. Tempera- oe Normal. 
} 
in. | in. | deg. deg. 
North 29.94 | above 0.24 46 below 1 
South .| 80.16 | nw? 3h] O88 Ge. og 
West 30.17 - 36 | 50 1 
East “ 29.97 ° 13. | 47 pa 3 
Central ..' 30.07 a? 28 49 ae 


The distribution of rain in frequency and amount 
may be inferred from the following results : 





| 





Places, | Rainy Days. Amount. Peay nee a. 
| in. | in. 
Sumburgh .. of 27 2.60 below 1.73 
MAGE ait ony ‘cant 13 3.10 we O74 
Valencia | 10 3.93 Pas * 
Yarmouth .. 22 8.11 above 0.14 





The pressure of the atmosphere was remarkably 
high, and its mean distribution indicated a wind 
resultant from N.W., which is in agreement with 
the resultant computed from the daily general 
directions of the winds over these islands. As the 
normal resultant of the winds of October is W.S, W., 





the more northerly winds were accompanied by 
colder weather, the mean temperature having been 
3 deg. below the average in England. The rainfall 
was also much less than the average, especially 
in Ireland. The greatest barometrical pressure, 
30.7 in., occurred on the 25th ; the least, 28.9 in., 
on the 30th. The highest temperature, 65 deg., 
was reported at Ochtertyre on the 7th; the lowest, 
22 deg., at Strathfield Turgiss on the 13th. Differ- 
ences of temperature at 8 a.M., exceeding 20 deg., 
occurred on the 9th, Dungeness having 56 deg., 
while Parsonstown had only 33deg.; 16th, Scilly 
51 deg., Loughborough 28 deg. ; 21st, Scilly 53 deg., 
Loughborough 32deg.; 22nd, Valencia 51 deg., 
London 28 deg. ; 25th, Scilly 45 deg., Parsons- 
town 25 deg.; 26th, Valencia 53 deg., Oxford 
26deg. On the 8th the weather became intensely 
cold, and a slight fall of snow occurred over 
London in the early hours of the llth. This 
was in connection with a cyclonic disturbance 
which advanced from the Bay of Biscay on the 
9th to the Baltic on the 12th. In the Isle of Man 
on the 11th, a strong N.W. wind was attended with 
cold weather, bright sunshine alternating with 
hail squalls, and between 9 and 10 p.m. vivid forked 
lightning, followed about 4 a.m., on the 12th by a 
thunderstorm with heavy snow. A thunderstorm 
with hail, rain, and snow occurred on the 14th in 
east England. Several days were bright with clear 
nights, causing large diurnal ranges of temperature. 
Severe hoar frosts occurred on the 21st, 22nd, and 
25th. On the 24th two maxima of temperature 
were registered at Kew at 34.M. and 4p.m. On 
the 27th, 2.32 in. of rain were measured at Valencia, 
1.15 in. at Parsonstown ; on the 30th, 1.59 in. at 
Scilly. A rapidly progressive cyclonic disturbance 
was approaching the Channel at 2 p.m., on the 29th, 
and in the early morning of the 30th, visited 
London as a violent squall with heavy rain ; by 
8 a.M. its centre was on the North Sea off the 
coast of Norfolk. Clear days ranged between 7 in 
the central and 3 in the north district; overcast 
between 18 in the north and west and 9 in the 
south and east. During the four weeks ending the 
31st, the duration of bright sunshine, estimated in 
percentage of its possible amount, was 31 for these 
islands in the aggregate, Channel Isles 40, south 
England 35, central and southern England 34, east 
England 33, north-east England 32, north-west 
England and east Scotland 31, south Ireland 30, 
west Scotland 29, north Ireland 22, north Scot- 
land 17. 





THE “ELBE” EXPLOSION. 

WE gave in our last issue an account of the con- 
cluding sitting of the coroner’s inquest. with regard 
to the explosion of a steam pipe which occurred on 
board the s.s. Elbe on Monday, the 19th of Septem- 
ber last, while going over the measured mile in 
Stokes Bay. Want of space, however, compelled 
us - defer our comments on the explosion until this 
week. 

As already reported, the jury, after an exhaus- 
tive inquiry occupying five days and involving 
several adjournments extending over nearly a 
month, returned a verdict of ‘‘ Accidental death,” 
adding that ‘‘they found no evidence of culpable 
negligence against any person brought before them.” 
The result of the inquiry can hardly be regarded as 
satisfactory. It is not very consoling to find after 
ten poor fellows have been scalded to death by the 
bursting of a copper steam pipe almost the first 
time it is set to work, that the only conclusion the 
jury can arrive at, after a full investigation of all 
the circumstances of the case, is, that the occurrence 
was accidental and nobody was to blame ; for such 
in substance the verdict amounts to. 

Although, however, the cause of the explosion 
has not, been demonstrated so clearly as we could 
wish, yet we cannot but think that the air of 
mystery in which it was first enshrouded has been 
very largely dispelled. Our opinion has been 
formed after a careful consideration of the whole of 
the evidence, and a more intimate knowledge of 
the facts of the case would, we feel sure, strengthen 
rather than weaken it. We frankly own it is with 
considerable feeling of relief that we have arrived at 
this conclusion, for if it had been clearly established 
that acopper steam pipe was liable to fail without 
a@ moment's warning and without affording any 
satisfactory clue as to the cause, we fear no man 
would be found bold enough to brave the terrors of 
astokehold. The risks incurred by those who go 
to sea in ships are already sufticiently great, without 
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another danger being added to the list, so that it is 
imperative that a satisfactory explanation of such an 
occurrence should, if possible, be found. 

As sometimes happens, the evidence of the various 
witnesses at the recent inquiry with regard to the 
cause of the disaster, was of a conflicting and con- 
tradictory character, and the jury, apparently unable 
to decide which was right and which was wrong, 
sought refuge from doubt and perplexity in the 
stereotyped verdict of ‘‘ Accidental death.” 

According to Mr. Adamson, the manager of 
Messrs. Oswald and Mordaunt’s works, the explo- 
sion was not due to any defect in the material or 
workmanship of the pipe itself, but to the presence 
of a body of water which had been carried over 
with the steam in consequence of priming, which 
he said was brought to rest each time the steam 
was ‘‘cut off,” 7.e., twice each revolution, or 127 
times a minute. There was a vertical rise in the 
main steam pipe between the stokehold and the 
engine-room, and he contended that, if a moving 
mass of water happened to be intercepted by the 
‘* cut-off” during its passage through this vertical 
length it would fall down by gravitation, and if it 
happened to encounter another mass at the bottom 
which was being forced forward by the steam at 
the next opening of the valve, a collision would 
ensue. It was solely to the shock due to such a 
collision as this that he attributed the explosion, 
which he thought would not have occurred if a 
‘‘trap” or ‘‘ separator” had been fixed at the bottom 
of the vertical pipe to prevent any water being 
swept forward to the engine. 

lf it were not for the frightful nature of the 
disaster we should have considerable doubts as to 
Mr, Adamson’s seriousness in propounding such a 
theory. To assume the possibility of producing a 
sudden and enormous increase of pressure at one 
spot in a long length of steam Pipe in the way de- 
scribed, implies greater fertility of imagination than 
acquaintance with the principles of mechanics. The 
theory presupposes that the boilers were priming at 
the time, but in support of this there is not one 
scrap of evidence. Admitting, however, for the 
sake of argument, that water had obtained access to 
the pipes in the way suggested, and been carried 
forward by the flow of steam to the summit of the 
vertical pipe referred to, we cannot by any stretch 
of imagination conceive how it would be possible 
for such a blow as that described by Mr. Adamson 
to take place. 

The fracture of steam pipes in consequence of the 
lodgment of water is not an unusual occurrence on 
land, but such failures invaribly occur when an 
attempt is being made to start after a stoppage, 
or, say, to couple up a boiler which has been laid 
off, with the rest in a range, without due precau- 
tion being adopted to first drain off any condensed 
water that may happen to be lodging in the pipe at 
the time. In such acase the mass of water acts 
practically like a piston with the steam on one side 
and a vacuum on the other, and is urged forward 
like a ram, until its motion is arrested by some ob- 
struction in the shape of a stop valve or a sharp 
bend. It is easy to see that under such circum- 
stances the energy of the blow may be enormous. 
The condensed water being deprived of all air acts 
like a solid body, and it not infrequently happens 
that the stop valve or steam pipe is shivered to 
pieces. Such a case, however, is in no way analogous 
to that which occurred on the Elbe, where every- 
thing was in full work, and there was no departure 
from normal conditions. The arrangement of steam 
pipes was not in any way exceptional, and if priming 
were capable of producing the extraordinary results 
attributed to it by Mr. Adamson, we should cer- 
tainly expect to meet with more frequent instances 
of its action, As a matter of fact we do not re- 
member one. 

In order to ascertain whether the material of 
which the pipe was made was originally defective, 
or if it had been rendered so by treatment during 
process of working, an extensive series of tests 
were conducted by Mr. Kirkaldy, at the instance 
of the Board of Trade assessors, and a copy of his 
report, giving the conclusions deduced by him from 
these experiments, was printed by us on page 438 
ante. 

Astheresultof his tests Mr. Kirkaldy wasof opinion 
that the pipe had not been injured during the process 
of brazing, and to judge from the evidence he gave 
at the inquest, it would appear that he did not 
think it necessary to assume any such deterioration 
in order to account for the explosion. When ques- 
tioned by Mr. Samson as to the cause of the ex- 





plosion, he stated that the pipe failed simply be- 
cause the steam pressure was more than it could 
bear, and in support of this he gave the results of 
a calculation he had made with regard to the burst- 
ing pressure—a calculation which is one of the 
most singular which we remember to have met 
with in scientific evidence. Mr. Kirkaldy said 
the pipe was 9.75 in. in diameter, or 30.61 in. 
circumference, which multiplied by 150 lb., the 
working pressure, gave 4591 Ib. ‘‘pressure on 
superficial area.” To resist this, he said they 
had the thickness of the pipe, or 0.16 square 
inch of copper, and taking the metal as worth 
30,400 lb. per square inch, this gave 4864 lb., 
which showed that the stress in the pipe was prac- 
tically equal to the resistance. Of course, all this 
is glaringly wrong, and makes the stress 2 x 7 = 
6.28 times greater than is actually the case, while 
the inaccuracy of the calculation is further magnified 
by the fact that the diameter of the pipe has been 
measured outside, instead of inside, and the thick- 
ness at one particular spot, instead of an average 
being taken over the line of rupture. 

How far Mr. Kirkaldy’s deductions with regard 
to the quality of the material of which the pipe was 
made were prejudiced by his calculation we will not 
venture to say. We feel constrained, however, to 
state that the conclusions we have drawn are very 
different to his. We do not for one moment ques- 
tion the accuracy of the experiments made to ascer- 
tain the tenacity and ductility of the material. On 
the contrary we accept the results without reserve. 
A man’s facts, however, may be all right and yet his 
conclusions be all wrong. It is Mr. Kirkaldy’s 
conclusions to which we take exception, not his 
data. 

On examining the results of his tests we find that 
three strips cut from the back of the ruptured pipe 
—opposite the brazing—gave an average ultimate 
tenacity of 33,906 lb. per square inch, with an exten- 
sion of 33.1 per cent. in a length of 5 in. and a con- 
traction of area at fracture of 59 per cent., the fracture 
in each case being of a silky character. Comparing 
this with six strips cut close to the line of rupture, 
three on each side, we find the average tenacity re- 
duced from 33,906 lb. to 29,235 1b., while the exten- 
sion fell from 33 per cent. to less than 17 per cent., 
and the contraction of area from 59 per cent. to less 
than 38 per cent. These strips were all cut longitu- 
dinally. In the pipe, however, the stress arising from 
internal pressure would be almost entirely circum- 
ferential, and therefore it is of more importance to 
examine the results of the strips which were cut 
from the pipe in this direction. Taking them in 
the same order for convenience of comparison we 
find the average of three circumferential strips cut 
from the back of the pipe gave an ultimate tenacity 
of 32,715 1b. per square inch, an extension of 25.4 
per cent., and a contraction at the point of fracture 
of 32.7 per cent. These results do not compare un- 
favourably with those obtained with the longitudinal 
tests, and go to show that away from the line of 
brazing the copper, whether pulled longitudinally 
or circumferentially, was not deteriorated to any 
practical extent. A flood of light, however, is 
thrown on the case when we come to compare these 
results with those obtained from other circumferen- 
tial strips cut across the line of brazing. An 
average of six tests, according to Mr. Kirkaldy, 
gave an ultimate tenacity of 28,466 lb. against 
32,715 lb. per square inch, and an extension of 
only 7.6 per cent. as against 25.4 per cent., 
obtained with strips cut away from the brazing. 
The contraction of area at the point of fracture 
would appear to have been so small as to be un- 
worthy of notice, for it is not given in any 
one of the six tests. The position of the fractures, 
as well as their appearance, is no less instructive. 
One of them broke through the brazing, two others 
failed at the edge of the joint, while the remaining 
three broke through the solid metal clear of the 
brazing. The fractures in each case were of a 
granular character and quite different to the silky 
fibrous fracture obtained with the other specimens, 
showing that the effect of the original rolling had 
disappeared, and that the qualities of the metal 
differed very little from those of ordinary cast 
copper. 

In order to ascertain, by direct experiment, the 
effect of undue heating, Mr. Kirkaldy cut nine 
longitudinal strips from the back of the ruptured 
pipe. Three of these were heated to a brazing heat, 
three to a heat sufficient to produce blisters, and 
three to a burning heat. The results of the tests 
showed that while the effect of a brazing heat was 





more to anneal than to deteriorate the metal, the 
effect of a burning heat was to produce a very 
marked difference in the results obtained, as well as 
in the appearance of the fractures. The mean 
tenacity of three specimens submitted to a burning 
heat was only 21,492 lb., the extension 15.1 per 
cent., and the contraction of area 19.9 per cent., 
while examination of the fractures showed, to quote 
Mr. Kirkaldy’s report, that ‘‘the texture of the 
metal was changed from wholly silky to wholly 
granular, that the effect of the original rolling was 
lost, and that the metal had returned almost to the 
nature of a casting when unduly heated.” 

On examination it will be seen there is a striking 
and suspicious similarity between these results and 
those obtained with the circumferential strips cut 
across the brazed joint, and on carefully analysing 
the results of Mr. Kirkaldy’s tests, we think it is 
difficult to avoid the conclusion that the pipe had 
been seriously overheated during the operation of 
brazing. The tenacity of the metal, it is true, was 
not sufficiently reduced to render the pipe weak 
on that account alone, but, as everybody is aware, 
in such structures tenacity, without ductility, is 
worthless, and it is not difficult to understand that 
if a longitudinal strip of the pipe were converted 
from a ductile to a brittle material in the operation 
of brazing, the ordinary usage which such a struc- 
ture would subsequently receive in its passage 
through the shops, might start a crack which subse- 
quent expansion and contraction in the course of 
working, would develop into a rent. 

An attempt was made by the coroner and his 
assessors to cross-examine Mr. Kirkaldy with a 
view to show that his conclusions were not borne 
out by his own figures. But the witness proved 
extremely impracticable, and flatly refused to answer 
questions put to him, declaring, excitedly, he was 
there to state facts and not opinions, and that he 
had ‘‘ Facts not Opinions” carved in stone over 
his place of business. The behaviour of the wit- 
ness led to a very animated scene in court, and 
it is to be regretted that he did not strictly ad- 
here to his motto ; for it is evident that, however 
correct his facts may be, his opinions are hopelessly 
wrong, 

The evidence of Mr. Steele, engineer surveyor to 
the Board of Trade at Southampton, strongly 
corroborates the view that the pipe had been over- 
heated during the process of brazing. In order to 
ascertain the maximum strength of the pipe, the 
portion which had not failed was tested to destruc- 
tion by hydraulic pressure, and gave way at 708 lb. 
on the inch. A new flange was afterwards attached 
to the uninjured portion, and it then stood a second 
test of 11401b. before failing. The pipe next to 
the one which burst was also tested in the same 
way, but was found to fail at 6001b. The character 
of the fracture at 11401b. was that of ordinary 
bright-coloured copper, and quite different to that 
of the other two, which were dull and of a dark 
brown colour for about } in. from the outside, From 
the appearance of the fracture Mr. Steele had no 
hesitation in saying that in his opinion the copper 
had been highly overheated. It will be seen that 
in this Mr. Steele flatly contradicts Mr. Kirkaldy, 
and we cannot but think that the weight of evi- 
dence is all in his favour. 

Taking an average thickness of the pipe near the 
joint as ;3;in., and assuming the copper to have a 
tenacity of 30,000 lb., the bursting pressure by 
calculation would be about 1180 1b. on the inch. 
The fact that a portion of the pipe stood a pressure 
of 1140 lb. before giving way, is conclusive proof of 
the fairness of the calculation, and also shows that 
if properly executed the brazing may be relied upon 
to furnish a joint practically equal in strength to 
that of the solid metal, while the fact that two other 
pieces failed under a similar’test at pressures of 
600 Ib. and 708 lb. respectively, is just as conclusive 
evidence that the brazed joint in some places could 
not be relied upon, and that the quality of the metal 
had from some reason or other, been seriously de- 
teriorated. 

It should in common fairness be stated that the 
coppersmith who made the pipe strenuously denied 
that it had been in any way overheated during the 
process of manufacture, or that he had left the pipe 
during the operation of brazing for a single moment. 
Without wishing, however, to cast the slightest re- 
flection on the credibility of the witness, and with- 
out doubting in the least that he stated what he 
believed to be the facts, it should be pointed out 
that too much importance can be attached to 
his asseverations, The evidence in favour of the 
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view that the pipe had been injured by over- 
heating in process of manufacture is too strong 
to be controverted by the unsupported state- 
ment of the workman. It was admitted that 
the signs of overheating were easily effaced, and 
that in fact they could not be detected unless 
the pipe were examined immediately after brazing, 
while it was proved that in this case the pipes had 
not received the customary inspection at the hands 
of the unfortunate Mr. Thompson on behalf of the 
Royal Mail Company. Under these circumstances 
it is hardly a matter of surprise that the defect in 
the pipe should have eluded the vigilance of those 
concerned until it was too late. 

It will not have escaped notice that the pipe in 
question had been twice tested by hydraulicpressure, 
once to 3001b., and a second time to 350 lb., 
although it afterwards failed under steam at a pres- 
sure of 150 Ib. on the inch. Too much importance 
however, should not be attached to this apparent 
paradox. Experiment showed that one of the 
pipes which had successfully resisted the steam 
pressure of 150 lb.—and was therefore presumably 
stronger than the one which burst—subsequently 
failed under the hydraulic test at 600 lb.; so 
that it is but reasonable to suppose the hydraulic 
bursting pressure of the exploded pipe was less 
than this, and the test pressure of 350 lb. may have 
either started a flaw, or, developed one already in 
existence to such an extent as to render its subse- 
quent failure under steam a matter of certainty. 
The temperature corresponding to a steam pressure 
of 150 lb. would of itself produce some diminution 
in the tenacity of the copper, while it would at the 
same time intensify the stress in consequence of the 
increased length and diameter of the pipe due to 
expansion, Probably this would not amount to 
much, but it would all tend one way, and taking 
the whole of the circumstances into consideration, 
it is not very surprising that the pipe failed under 
steam at 150 lb. after having stood a quiet water 
pressure of more than double that amount. The 
object of applying the hydraulic test to a steam 
pipe is not so much to demonstrate its strength, as 
to prove its tightness, and the hydraulic test in 
ot did not establish anything more than 
this. 

It is also worth while to point out that the posi- 
tion which the brazed joint of a pipe occupies, fre- 
quently affects materially the strains thrown upon 
it. It is by no means uncommon for a steam pipe 
when in use to be subjected to greater or less flexure 
by the effects of expansion or other causes, and if 
the brazed joint is so situated that this flexure pro- 
duces a shearing stress in the joint there is, of course, 
an additional chance of failure. Those who have 
had experience in bending welded wrought-iron 
pipes will fully appreciate the effect which the posi- 
tion of the joint has in the power of the pipe to 
withstand flexure. Whether or not the joint of 
the pipe, which failed on the Elbe, was subjected 
to any shearing strain we have no means of deter- 
mining, but the point is worth noting. 

In reviewing the case with which we have 
been dealing we have endeavoured, to the best 
of our ability, to avoid all dogmatism and to pre- 
sent the facts, as they appear to us after a care- 
ful weighing and sifting of the evidence, and 
the question now naturally arises: Whether on a 
survey of the knowledge brought to light during the 
investigation of the explosion it is desirable to 
modify in any way the methods of construction at 
present adopted in the manufacture of copper steam 
pipes. The failure of copper pipes is not a new 
or unusual occurrence, but the flaws as a rule are 
detected in time to prevent serious explosion, and 
it has been extremely rare for failure to be attended 
with calamitous results. It is desirable, there- 
fore, while taking all due precaution for safety on 
the one hand, to avoid being carried away by panic 
on the other. A brazed joint like a weld contains 
a certain element of weakness if not carefully 
effected, but experience likewise shows that, when 
well-executed, a brazed joint may be as ‘strong as 
the solid metal. In boilers the practice of welding 
cylindrical shells subject to tension, has very 
properly been given up in favour of rivetting, as 
affording a more definite basis on which to estimate 
the strength, We should imagine, however, that 
in the case of copper steam pipes there would be a 
difficulty with such thin material in making the 
joints tight, and that rivetting would be imprac- 
ticable on that account. For the same reason even 


strips placed over the brazed joints would also be 
inadmissible. 


Brazed joints could of course be 











strengthened by the application of encircling bands 
round the pipe at short distances between the 
flanges, so as to practically make the pipe in shorter 
lengths. Whether it is necessary or even desirable to 
incur this extra trouble and expense to meet a remote 
contingency is a matter for consideration. There 
is however, one other alternative in construction 
to which we may refer in conclusion, and that is the 
possibility of drawing the pipes out of the solid. 
There is nothing new in this as far as the operation 
itself is concerned, but we believe that hitherto it has 
not been extended commercially to pipes of a greater 
diameter than about 4in. Whether the difficulty of 
making pipes of a larger diameter consists only in 
the want of sufficiently powerful drawing tackle or 
whether there are other practical difficulties in the 
way which cannot be so easily overcome, we are not 
in a position tosay. But the advantages of a solid 
drawn seamless copper tube for steam pipes are so 
great and palpable that the possibility of producing 
them is well worthy the attention of all concerned, 
and we throw out the suggestion in the hope that 
any difficulties at present standing in the way may 
be successfully overcome. 








NOTES. 
Lonpon WarTER IN SEPTEMBER. 

Mr. Crooxgs and Drs. Olding and Tidy have pre- 
sented their report on the London water for Sep- 
tember, from which it appears that the amount of 
organic matter in it was exceedingly small. Thus, 
the organic carbon in the Thames-derived waters 
was 0.125 part in 100,000 parts. The colour, more- 
over, was good, and though a few specimens of the 
East London Company’s supply were ‘‘ very slightly 
turbid,” this condition did not interfere with the 
wholesomeness and general purity of the supply. 
Without exception the condition of the water sup- 
plied to the metropolis during the month of Sep- 
tember was, according to the report, entirely satis- 
factory. 


Biake’s SUBMARINE TELEPHONE. 

The microphone receiver used by Professor 
Lucien J. Blake in his experiments in submarine 
telephony on the Wabash River, consisted of a dia- 
phragm and carbon buttons of a peculiar formation. 
The buttons were made of fine granules of retort 
carbon plated with copper, then with silver, and 
finally with platinum. These grains were mixed 
with rubber cement and a set of hard elastic balls 
about the size of peas. Thick discs were moulded 
from the compound and included in a voltaic circuit 
with a Bell telephone. A diaphragm to receive the 
sub-aqueous vibration was placed against them. 
The arrangement proved very sensitive in water ; 
sonorous vibrations being received by it for 14 miles 
under the surface of the Wabash. The initial vibra- 
— were produced under water by a locomotive 

ell. 


Tue New PHoNoGRAPH. 

Mr. Edison has announced the practical develop- 
ment of the phonograph as a useful and com- 
mercial appliance, but as yet no details of the im- 
provements are to hand. Can this be the ‘* mystery” 
which he recently lg to keep for six months 
before publishing, or has he some other marvel in 
the ‘bag?’ Thenew phonograph is to be made in 
several sizes, and placed upon the market. An 
electric motor, working noiselessly, will be used to 
drive the phonograms. The inventor states that a 
business man will henceforth be able to dictate a 
phonogramic letter and send it by post to the re- 
ceiver, who will also be able to have the message 
spoken to him as uttered. Pieces of music as 
performed will also be taken down and sold for 
reproduction by private phonographs. It is satis- 
factory to hear that Edison has at last developed 
his most original invention. 


Triats or Russian Torrepo Boars. 

A very complete series of experiments on torpedo 
boats were carried out by the Russian Admiralty 
during the latter portion of September of the pre- 
sent year. The trials extended over five days, and 
the boats tested were: The Sveaborg, built at 
Havre, by Normand ; the Vindava, built at Elbing, 
by Schichau; the Viborg, built in England, by 
Thomson ; and the Kotline, constructed in the 
Government workshops at St. Petersburg. The 
trials commenced on September 23 with a series of 
runs at maximum speed, at the end of which indi- 
cator diagrams were taken, and in these the 
Sveaborg came out triumphant, as its speed only 
fell one knot below that guaranteed by the builders, 








whilst in the case of the Viborg and the Vindava 
the difference between the actual and the contract 
speeds amounted to five knots. On the completion 
of these trials, tests were made of the sea-going and 
sea-keeping capabilities of the boats, and owing to 
the occurrence of a violent gale, these tests became 
extremely severe, and the Vindava was obliged to 
run for shelter behind the island of Gotha, where 
it remained at anchor. The other boats kept at 
sea, but, having different speeds, soon separated, 
the Sveaborg taking the lead, followed by the 
Viborg and the Kotline. During the next day the 
storm increased to a tempest, in the midst of which 
an accident occurred to one of the engines of the 
Kotline, which had then to proceed with one screw 
only, but both it and the Viborg obtained a certain 
amount of shelter behind the island of Margen. On 
the storm abating all the boats proceeded to Revel, 
where further trials were made which resulted in 
establishing the superiority of the Sveaborg. 


Farat Borter ExpLosioN NEAR ANTRIM. 


On Wednesday, the 26th ult. , a fatal boiler explo- 
sion, resulting in the death of two men, occurred at 
Messrs. Cowans, Burnside Beetling Works, near 
Antrim, Ireland. The boiler was of the single- 
flued or Cornish type, and measured about 30 ft. 
in length by 6 ft. in diameter in the shell and about 
3 ft. in the internal furnace tube. It gave way in 
the first instance at the bottom of the external 
shell where it rested on the brickwork seating walls, 
and was ultimately ripped into several pieces, one 
of which was blown toa distance of about 100 yards. 
The building in which the boiler stood, as well as 
a portion of the works, was demolished, while two 
men engaged on the works, who were standing 
near the boiler at the time, were killed on the spot. 
At the inquest held on Monday last, the 31st ult., 
the inspector to the English and Scottish Boiler 
Insurance Company, with whom the boiler was in- 
sured, stated that he examined the boiler thoroughly 
on February 22 last, and reported it in order. 
Since the explosion he had again examined the 
boiler and found that the plates in the external 
shell, where it had rested on the brickwork seating 
walls, were very much rusted by corrosion, and it 
was to this corrosion that he attributed the explo- 
sion. He did not, however, think that the corro- 
sion could have been discovered at his inspection 
unless he had removed some of the brickwork, and 
he had no suspicions that the corrosion was going 
on or he would have done this. When he made his 
inspection he was of opinion that there was nothing 
wrong and that the boiler was in good order. Cor- 
roborative evidence as to the cause of the explosion 
was also given by Mr. J. Mills, the chief inspector 
to the English and Scottish Boiler Insurance Com- 
pany. He said the plates in some places were 
wasted till their thickness was reduced to one- 
sixteenth of an inch, He thought it had taken not 
less than two years to produce the corrosion, and 
attributed it to leakage at an old patch. The fact 
that the boiler was set on broad seating walls would, 
he considered, account for the corrosion not being 
discovered by the inspector. On the conclusion of 
the evidence the jury returned a verdict to the 
effect that ‘‘ The deceased came to their deaths in 
consequence of injuries received by the explosion, 
and that no blame was attached to any person, nor 
had culpable negligence been proved.” 


An ENGINEER’S Epvucartion. 


The Junior Engineering Society, whose syllabus 
for the present session we publish in another 
column, has had the privilege of an address from 
Mr. William Anderson on the subject of the educa- 
tion which an engineer should receive. The members 
must have felt somewhat aghast at the long cata- 
logue of sciences which was laid before them as 
things necessary for them to know, not in a mere 
superficial way, but sufficiently thoroughly to enable 
them to grapple with any scientific question which 
might meet them in their career. The list of 
studies included chemistry, physics, natural his- 
tory, comparative anatomy, botany, biology, 
physical geography, geology, political economy, and 
statistics. But as aset-ofif against this Mr. Ander- 
son entirely absolved his audience from all Greek 
and Latin, not that he considers the classics alto- 
gether unprofitable, but because life is not long 
enough for their pursuit concurrently with a full 
scientific curriculum, and the four modern languages 
which the speaker was himself taught to write and 
talk fluently. After a rapid series of examples show- 
ing how each of the sciences he had named was 
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often required, Mr. Anderson turned to the ques- 
tion of pupilage, showing how insufficiently the 
present system provided for the proper training 
of an engineer. The institution of physical and 
engineering laboratories received his warm com- 
mendation, as he considers that it is of the utmost 
importance that young men should be trained in 
the art of experimenting. Workshop practice he 
thinks may be curtailed with advantage, and should 
always be on a practical scale; the making of 
models he regards as a foolish waste of time. 
Another reason for the systematic education of 
the engineer Mr. Anderson finds in the growing 
attention which is being paid to small and remote 
causes, and which can only be discerned by the 
trained physicist. The effects of small quantities of 
carbon in steel, and of aluminium in various alloys, 
are examples of this. In conclusion the speaker 
insisted on the value of being able to write clearly 
and to speak well without preparation, qualities 
which are doubtless useful to others besides engi- 
neers. In certain instances a keen mother wit and 
ready flow of speech have raised men to a position 
‘in the engineering world far beyond that which 
their scientific attainments would support, if de- 
prived of the advocacy of their tongues. 


New SwepisH IRonciap. 


The Swedish Government has ordered a new 
ironclad, a sister boat to the Svea, at the Motala 
Shipbuilding Company, Sweden, where the Svea 
also was built. The fact of the order having been 
placed with the Motala Company has given cause to 
some dissatisfaction and adverse criticism, and the 
circumstances connected with the case are certainly 
somewhat peculiar. The Government originally 
asked for tenders from the Motala Company, from 
the Bergsund, and from the Kockum Engineering 
and Shipbuilding Company, all three well-known 
Swedish firms of good standing. The tenders were : 
Bergsund, 1,244,000 kr. (68,400/.); Kockum, 
1,335,000 kr. (73,4251.); Motala, 1,434,000 kr. 
(78,8001.) but the Government, instead of accepting 
the lowest tender, gave the order to the Motala Com- 
pany, on the condition of their reducing the price 
some €90/,, so that the price for the new ship should 
be the same as the one paid for the Svea, which 
was agreed to by the MotalaCompany. It certainly 
looks a little inconsistent, first to request a certain 
number of firms to send in their tenders, and then 
select the highest of those received. Besides, there 
are a good many people who find the Svea, for a 
new ship, somewhat slow ; she has, however, made 
15 knots in a very satisfactory manner. Those 
ironclads that are notably possessing greater speed 
than the Svea, some as much as 18 knots, are 
also about three times her size. The Svea is 
255 ft. long on the water line, the breadth is 
50 ft., the depth in the water 17 ft., height above 
water 94 ft. The Svea carries in a tower two 
Armstrong 25.5-centimetre guns, and on the deck 
to the aft of the tower, four Armstrong 15-centi- 
metre guns; furthest aft on the top deck two 
Nordenfelt 38-millimetre guns, and in the pro- 
jecting part below the top deck are four 25-milli- 
metre machine guns, and on the mast two smaller 
machine guns. Finally there is in the bows, below 
the water line, an appliance for firing mines. Amid- 
ships there is, above the deck, a plated tower, which 
extends below the water line. To the fore of this 
is a movable plated tower with the foundation rest- 
ing in another and fixed plated tower. To the aft 
of the house containing the steering gear is the 
‘* military” mast, which has no rigging. A quantity 
of cork is used in the inner compartments, and 
there is a large number of small water-tight com- 
partments below the water line, besides which, the 
main tower or battery has a double bottom. The 
ship is built of Motala Bessemer steel, with the 
exception of the vertical armour, which was made 
in France. 


‘* Water Hammer” Action 1n SteAM Prres— 
Fata. Explosion aT BRADFORD. 

On Tuesday, the 25th ult., a fatal explosion 
occurred at Messrs. Listers’ Manningham Silk 
Mills, near Bradford, from the bursting of a stop 
valve in a range of steam pipes. From what can 
be learned it appears that in consequence of the 
drain tap not having acted properly, a quantity 
of condensed water had accumulated in the pipe, 
and when the engineman came to open the stop 
valve the water was driven forward with such 
violence by the rush of — that the upper portion 
of the valve was blown ff, and the engineman so 





severely scalded that he died a few hours afterwards. 
Several fatal explosions have recently been recorded 
from the bursting of steam pipes in consequence 
of water having been allowed to accumulate in them, 
and the great importance of keeping the drain taps 
open, or, better still, if possible, of so arranging 
the pipes that water cannot accumulate in them, is 
not so well understood by boiler attendants or 
steam users generally, as is desirable. Some very 
pertinent remarks on the subject were made by 
Mr. Peacock, the President of the Manchester Steam 
Users’ Association, in the course of his address at the 
recent annual meeting of the Association. Alluding 
to a very similar case which had occurred just pre- 
viously, he said the ‘‘ water hammer” action which 
occasionally occurred in steam pipes, was of con- 
siderable practical importance. As an illustration 
he referred to the violent vibration and noise occa- 
sionally observed in the tenders of locomotives 
when standing at railway stations, owing to the 
driver turning his surplus steam into the feed tank. 
This was caused by the rapid condensation of the 
steam, and although not precisely similar to the 
action which occurred in steam pipes, it served to 
give an idea of the forces which were in operation. 
The bursting of steam pipes from ‘‘ water hammer” 
action was, he said, ‘‘ by no means infrequent, and 
could only be avoided by preventing all accumula- 
tion of water therein. Should there be any dip in 
the pipe that rendered the accumulation of water 
possible, a drain tap should be fixed thereto and 
kept open constantly. The water should not be 
allowed to accumulate and then be suddenly dis- 
charged, but the tap should be kept slightly open 
so as to prevent any accumulation whatever.” We 


may add that we can fully indorse the importance 
of this recommendation, for we have met with cases 
in which the attempt to drain off by means of a 
drain tap a long horizontal length of pipe, which 
had been allowed to get full of condensed water, 
resulted in such violent ‘‘ water hammer” action 
that the pipe was shivered to pieces. 


FIREPROOF CURTAINS IN THEATRES. 


Fires in theatres generally commence behind the 
curtain, and the audience lose their lives in trying 
to escape from the building before the fire can spread 
into the front of the house. If they were perfectly 
assured that the opening in the proscenium wall 
could be closed, and the fire confined behind it, 
they would walk out in an orderly manner, and two 
ends would be gained ; first, there would be no loss 
of life, and second, the destruction of property 
would often be reduced. It is strange that with all 
the regulations and inspections by Boards of Works 
and by Justices of the Peace, the simple and 
effectual precaution of a fireproof shutter or curtain 
capable of closing the proscenium, has never been 
insisted upon as essential. The architect of the 
Prince of Wales’s Theatre (formerly the Prince’s) 
put in a well-designed iron shutter on his own 
initiative, and there is no doubt that the assurance 
it gives to the audience, who see it raised and 
lowered every evening, has been one of the causes 
of the full houses which have been obtained since 
the Exeter disaster. Unfortunately structural con- 
siderations prevent the adoption of hydraulically 
worked iron shutters at most theatres, and protec- 
tion has to be sought by simpler means. At the 
Queen’s Theatre, Manchester, an iron-framed 
asbestos curtain is used, manufactured by the 
United Asbestos Company, Limited, of Queen 
Victoria-street, E.C. This consists of a channel 
iron frame with vertical and horizontal bars, held 
together by cross-bracing, and covered with 
specially thick asbestos cloth. The shutter is 
counterweighted, and runs betweer. guides fixed to 
the inner side of the proscenium wall. It is raised 
by being drawn upwards above the proscenium 
opening. Terry’s Theatre has a modified form of 
this curtain, which can be made in different ways 
according to circumstances. The best plan is to 
cover both sides of the frame with cloth, leaving an 
air space of two or three inches between the two 
surfaces. In low-roofed theatres the lower part of 
the shutter must be hinged to the upper in order 
that it may be folded up out of sight. A curtain 
of this kind would probably keep the fire back as 
long as an iron one of the same general design, but 
it would not be as effectualin preventing panic, for 
the public would not put so much faith in it. 
Further, as it has to be worked by hand, there is a 
temptation to keep it as light as possible, and thus 
to decrease the strength of the barrier between the 
audience and the flames. But as we cannot expect 





to get framed iron curtains in existing theatres, let 
ts have them of asbestos, which are infinitely pre- 
ferable to the coiled iron corrugated shutter which 
is being introduced. In the United States the 
sprinkler system has been applied in some theatres, 
in such a way that in the event of fire, a sheet of 
water is discharged from the top of the proscenium, 
cutting off the burning portion of the building from 
the auditorium. 





THE LISHMAN BOILER FURNACE. 

We had an opportunity on Tuesday, the Ist inst., 
of inspecting at the Globe Rope Works, Millwall 
Docks, a boiler fitted with a furnace constructed ac- 
cording to Mr. ‘thomas Lishman’s patents. These 
embody several interesting and novel features, and 
a detailed account of thein will be interesting to 
our readers. The arrangement devised by Mr. Lish- 
man is especially intended to enable small cheap coal 
to be burned advantageously, so as to effect the pro- 
duction of steam at low cost. The invention embodies 
also other features, such as improving circulation of 
water in the boiler, feed-water heating without any 
special apparatus, prevention of smoke, &c., but to 
these we will return when describing the furnace we 
actually saw in operation. 

The boiler plant at the Globe Rope Works con- 
sists of two Cornish boilers, set in the usual manner 
side by side and having a common chimney. One of 
these boilers is fired in the ordinary manner, on an 
ordinary grate, with hard Staffordshire coal, while the 
other is fitted with-a furnace on the Lishman plan, and 
is fired with small screenings, supplied to the works 
from the dock at 10s, per ton, delivered in the yard. 
The apparatus is simple, and consists of an ordinary 
welded iron tube about 6in. in diameter, bent so as to 
forma U 6ft. long. This is placed in the bottom of 
the boiler flue (the latter being 2 ft. 11 in. in internal 
diameter) in such a manner, that the two legs extend 
about 6in. outside the front plate of the boiler. The 
space between the two legs of the LJ pipe is covered 
by iron plates, and over the closed end a box is built 
up, extending across the furnace and forming what may 
be called a hollow firebridge. The two legs of the 
6-in, tube have screwed through each of them twelve 
transverse 1}-in. pipes, cut off flush, and set at an 
angle rising about 30 deg. towards the outside. These 
pipes therefore establish communication between the air 
casing formed by the legs of the UJ and the furnace. The 
front ends of the legs are closed by flanges and one 2-in, 
copper pipe joins the left leg to the front plate of 
boiler, establishing communication between this and 
the lower part of the boiler, while a similar pipe is 
attached to the right-hand leg and enters the boiler 
at about the water ote This arrangement establishes 
circulation in the boiler and keeps the [UJ cool. 
branch on the left-hand copper pipe leads to the feed 
pump, and the feed water can thus be forced through 
the (J-shaped tube in the furnace and made to enter 
the boiler at about the water level, thus forming a feed- 
water heater. 

The chamber formed between the water legs of the 
LJ and the box bridge at the end serves as an air 
chamber, which is supplied by means of a fan with air 
of about 5 in. water pressure. There are no firebars, 
the coal being thrown upon the apparatus lying in the 
bottom of the furnace, and the air being supplied to it by 
means of the 1}-in. pipes previously mentioned. Holes 
are also provided in-the hollow bridge for air to mix 
with the gases, and thus cause their more perfect com- 
bustion. 

The boiler furnace at the Globe Works was at 
the time we examined it filled with incandescent 
fuel nearly to the centre line and offered a surface 
of about 16 square feet; the amount of fuel, small 
screenings as above described, burned per hour was 
stated to be 175 lb., or about 11 1b. of coal per 
square foot of surface, which for forced draught is of 
course very low. During the time we saw the furnace, 
the boiler next to it was allowed to rest, and no fresh 
fuel charged on the grate, so that the absence of smoke, 
even when firing the Lishman furnace, could be readily 
observed. When the old furnace was fired, either 
with its own coal or some of the screenings, heavy 
volumes of thick black smoke issued from the chimney, 
showing that either of the coals did, if fired in the 
ordinary manner, produce heavy smoke. 

ice a day, morning and noon, the Lishman fur- 
nace at the Globe Works is clinkered, This is a 
somewhat formidable performance, owing to the 
arrangements of the furnace being unfavourable, the 
old furnace front fittings having been retained, so that 
the clinkers and ashes have to be lifted over the bar in 
front, across the centre line of the flue. In the more 
perfect arrangement there will be provided doors which 
close around the U-shaped tube and chamber, and 
which for the purpose of cleaning the fire can be 
thrown open. At the Globe Rope Works the clinkers 
did not seem to have adhered firmly to the flue or appa- 
ratus, and all the surfaces after clinkering the fire 
looked clean and in good condition, they having had 
about six months of regular working on this principle. 
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Evaporative tests of the Lishman boiler have, we are 
informed, from time to time been made, and a high 
evaporative duty is claimed. Such data as have 
reached us, however, are not sufficiently complete to 
enable an opinion of any value to be formed on this 

oint. 

What we have so far described is one application of 
Mr. Lishman’s _ to an old boiler, and may be con- 
siderably varied according to circumstances. In Lan- 
cashire boilers, or boilers with smaller flues, Mr. Lish- 
man proposes to use an air pipe inclosed in an outer 
water casing, and placed at the bottom of the furnace, 
the arrangement being practically a water tuyere with 
a number of air outlets, while he has designed a type 
boiler embodying all the features of his invention, of 
which however no actual example has yet been made. 
With the forced draught Mr. Lishman claims to be 
able to do away with chimneys, and his ideal boiler 
is not in any way set in brickwork, but is self-con- 
tained. Such an arrangement, however, would only 
be applicable to large works where steam is always 
kept up in one boiler or the other, because when 
starting a cold boiler no forced draught would be 
available, and a fire would first have to be made by 
natural draught before the apparatus could be started. 
A temporary grate is proposed for this case, but it 
appears but a poor way out of the difficulty. 

We understand from Mr. Lishman that two boilers 
were fitted more than a year ago at Messrs. Arm- 
strong, Mitchell, and Co,’s works at Newcastle, where 
very satisfactory results have been obtained, so that 
the fitting up of several more boilers with similar 
arrangements is contemplated. Altogether Mr. Lish- 
man’s system of working boilers possesses much in- 
terest, and its development deserves to be carefully 
watched by steam users, particularly by those who are 
in a position to obtain very small coal at a low price. 
Considering the promising features which the inven- 
tion possesses, it is, we think, to be regretted that up 
to the present there do not appear to have been carried 
out such experiments as would afford full and definite 
information as to what Mr. Lishman’s system of com- 
bustion will effect. We hope, however, that such in- 
formation may shortly be forthcoming. In conclusion, 
we may state that the Lishman system is being intro- 
duced by the Lishman Steam Generator Company, of 
2 and 3, Victoria Mansions, Westminster. 





THE PROPOSED ELECTRICAL TRADES 
UNION. 


To THE EpiTor OF ENGINEERING. 

Sir,—There is no one who, viewing the matter fairly, 
would not sympathise with you in your protest against 
the formation of a ring among electrical engineers to 
maintain prices. But after eliminating all the sugges- 
tions which in your article of October 28 you with good 
reason condemn as being enough to wreck the most pro- 
mising society, it appears that a sufficient number of 
objects remain to warrant an attempt to sound the general 
trade upon the desirability of forming an electrical asso- 
ciation. 

The first thing to be considered is, what are the pro- 
posed objects? and secondly, is an association with such 
objects desirable ? a 

‘You have pointed out that many of the suggestions 
which have been made in the letters which have already 
appeared, are to be deprecated quite as much on their 
own account, as on account of the effect which they would 
have upon the association if not upon the trade itself. 

Several of the proposals may be disposed of at once as 
impracticable, viz., ‘‘to compel firms to do good work,” 
‘* registration of black sheep,” and the certification of an 
electrical engineer may put aside for the present, 
though I would venture to point out that it is hardly 
opposed to the whole spirit and tendency of the times 
while we have the model of the rules of the Institution of 
Civil Engineers, by which at least five members must 
certify that they are fully convinced from personal know- 
ledge that the candidate for membership has been re- 
gularly educated as an engineer according to the usual 
routine of pupilage, and has had subsequent employment 
for at least five years. I am not aware that the severity 
of this regulation has ever been questioned. 

You allude to several associations which take note of 
matters interesting to their respective trades, and observe 
that none of these societies fulfil any functions beyond 
forming centres around which the trades can occasionally 
meet to consult on questions which are practically with- 
out personal bearing. After thus expressing the nature 
of the proposed association better, in my opinion, than 
has yet been done by those who have written on the sub- 
ject, you add, ‘‘ If the electrical trades wish to have such 
a body, by all means let them do so.” 

_It is to be feared that there is a good deal of mutual 
distrust among electric light engineers, but this will not 
so much prevent the trade from accepting a provisional 
agreement at the hand of its leading members, as it will 
make a somewhat delicate matter who its leading mem- 
bers are to decide, 

I am not aware that the technical journals would have 
any locus standi in the proposed association, and it 
appears that certain of them have merely given the ball 
an opportunity of rolling, without even venturing so 
much as to give it a push, and they appear to be aware 
that while a number of engineers have written to express 
themselves in favour of an association, no one of these 
ventures to assume the initiative in calling a meeting, 





while two or three combining to do so would suggest the 
idea of a clique. 

It is the more to be regretted that an important journal 
should hold aloof when it not only admits that the 
avowed objects are very desirable and laudable ends for 
the members of a business to. seek to attain by con- 
certed action, but takes sufficient interest in the matter 
to offer very valuable criticisms on the suggestions which 
have been made in some of the letters which have 
appeared, these letters, despite the unpractical sugges- 
tions which some contain, being the chief evidence that 
such an association is desired. 

Yours obedient 


Halifax, October 29, 1887. A. B. TROTTER. 





To THE Eprtor or ENGINEERING. 

S1r,—The article in your last issue on the scheme put 
forward by The Electrician, for the formation of an Elec- 
trical Trades Society, leaves little to be urged against a 
project which, if ever carried into effect, can benefit only 
the officers appointed to manage it, and a few of the larger 
manufacturers. The electrical industry is in a transition 
state, and while every year sees fresh developments, and 
inventions more or less valuable brought into use, it is 
clear that a long time must elapse before it becomes a 
settled and regular trade. Any attempt, therefore, to 
restrict the freedom of inventors and manufacturers would 
put avery undesirable check upon progress, and that this 
scheme—so far as it can be understood from the ill- 
digested programme that has been put forth—would 
have such an effect, is undoubted. I can quite well 
understand that a protective system would suit the 
purpose of those companies or firms who, having ex- 
pended large sums of money in acquiring patents, com- 
pleting works, and establishing a reputation, view with 
alarm the ever increasing number of engineers who have 
adopted the electrical branch of the profession, and who 
not being handicapped, can compete with them under the 
most favourable conditions for business. For, other 
things being equal, it is evident that a company having to 
pay interest on a large capital is not so favourably situated 
as a man whose capital is nominal, and who is free to pur- 
chase in the cheapest market. Surely the electrical in- 
dustry has no right to claim exemption from the universal 
law by which trade is governed—competition. The 
natural result in all struggles is the survival of the fittest, 
and no combination to create a monopoly can avert this 
end, though it may postpone it, to the loss and inconve- 
en of the many, and to the temporary benefit of the 
ew. 

No one disputes the desirability—the necessity rather— 
of raising and maintaining the standard of excellency in 
electrical work, but a trades union is not going to do 
this; on the contrary, the reverse will happen. For 
assuming, what experience has hitherto proved impossible, 
that members of such a union will be luyal to one another 
and maintain high prices, those more sensible men who 
decline to be bound, will purchase from foreign manufac- 
turers and carry out work at lower prices, than any of the 
members will be able to do. This supposes the case of 
able and conscientious electrical engineers, whose work 
will be as well done as any carried out by members of the 
union. But unfortunately there will always be a number 
of unscrupulous practitioners who will work badly and 
cheaply, and for their temporary benefit make lasting mis- 
chief. Healthy competition is the only cure for this, and 
healthy competition cannot exist if the main body of 
manufacturers place themselves out of the running on 
account of high prices and other restrictions. It looks as 
if this scheme had been evolved by a somewhat limited 
number of people with the desire to make a ring, and that 
the inevitable consequences of outside competition had 





been overlooked. Yours truly, 
No Mosoroty. 
THE EFFECT OF REPEATED HEATINGS 
ON IRON. 


To THE Epitor of ENGINEERING. 

Sir,—In your last issue Mr. A. Elink Sherk states a 
very interesting case of the deterioration of an iron chain 
by exposure to repeated and long continued heating and 
asks for an explanation or similar experiences. 

A similar case came under my notice while experiment- 
ing on iron and steel at a blue heat (see Proceedings Inst. 
Civil Engineers, vol. Ixxxiv., Table V., No. 7). One of 
the test-pieces broke while being straightened, although 
others which had been annealed stvod more than twenty 
bends without breaking. It appears that one piece had 
been annealed (baked) in a slcuiier's core-drying oven at 
a blue heat (melting lead). Further experiments in a 
kitchen stove did not produce such startling effects, and I 
did not at that time venture to give any explanation. 
Since then it has occurred to me that possibly the sul- 

hurous smell which I noticed in the core-drying oven 
due to the small impure coal) may have been the real 
cause. The following are my results. Baking in a core- 
drying oven reduced the ductility of mild (35.7 tons) steel 
from an average of 224 bends to 1}. A milder steel of 
28 tons was reduced from 10 to 84 bends. Baking in a 
kitchen stove reduced the ductility of very mild (23.4 tons) 
steel only from 26 to 22 bends, and Lowmoor iron (22.1 
tons) from 20 to 16 bends. The above figures are the 
average number of bends through angles of 40 deg. which 
the various samples withstood without breaking. The 
steel samples were = thick and the iron samples ,%, in. 

As will be seen, the results do not confirm either theory. 
Some of the samples in the second lot were heated four- 
teen times and were almost as good as the original piece. 
On the other hand, the sulphurous fumes seem to have 
acted far more severely on the harder than on the medium 
steel, so that perhaps they were not the cause, for there is 
now little doubt that the harder the steel the more easily 
can it be injured at a blue heat. 





More light could be thrown on this subject if Mr. Sherk 
could state whether the chain was really iron or only the 
very best mild steel, whether the broken links can be made 
ductile again by annealing, and whether the coal he uses 
emits any sulphurous smell. 

I rema‘n, Sir, yours truly, 
C. E, STROMEYER. 





To THE Eprror oF ENGINEERING. 

Srr,—The crystalline fracture and brittleness of the 
wrought-iron chain (presuming that it was a new and in- 
disputably of a wrought-iron character) might possibly 
have been promod by either of the following causes : 

1. The alternating periods of heating and cooling would 
cause a vibratory action, independently of that set up 
when the chain was in high tension. This would in time 
alter the fibrous structure of the metal to a crystalline one. 

2. The contact of the chain (at the temperature of 
750 deg. Fahr.) with finely divided carbon in smoke form 
would tend to recarburize the metal, which might, if sub- 
jected to the conditions for a sufficiently long period, be- 
come saturated with carbon, up to the limit of, say, 5 per 
cent. The links of the chain would then be simply cast 
iron, and possess its crystalline or granular structure, 

The effect of repeated heating and cooling of the metal, 
if not simultaneously subjected to a chemically active 
atmosphere, would not, I think—except by the first cause 
mentioned—produce a molecular alteration. We do not 
find—-at least, not to my-knowledge—that wrought-iron 
tie-bars of high-temperature furnaces become altered 
chemically or physically. 

I should say that a careful analysis of the defective 
links would clearly show that the second cause is the 
right explanation of the altered physical character of the 
metal. I shall be pleased to undertake the analysis if 
your correspondent will forward the link. 

Yours faithfully, 
B. H. Tuwatrs, 

37, Victoria-street, Liverpool, October 30, 1887, 





A PROVIDENT FUND FOR DRAUGHTSMEN. 
To THE Epitor oF ENGINEERING. 

Srr,—In consequence of a correspondence which has 
been carried on during the last few weeks in the Building 
News, the Society of Architects, which we represent, has 
been asked and has consented to lend its meeting room at 
St. James’s Hall, Piccadilly, fora meeting of architects and 
engineers’ assistants on Friday, November 18, to consider 
| paleaapan of forming a draughtsmen’s provident 

und, 

By giving prominence to this in your next issue you 
would be helping forward a movement which can only be 
productive of | The meeting will commence at 
7 p.m., and all draughtsmen are invited to it, while those 
who are unable to attend would oblige by sending an 
suggestions they wish to make to the undersigned theough 
the post before November 15. 

Your obedient servants, 
Epoar Farman, Hon. Sec. 
G. A. T. MrippiETon, Secretary. 

St. Jumes’s Hall, Piccadilly, London, W., 

October 31, 1887, 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. 

S1r,—I shall feel obliged if you will allow me alittle of 
your space to refer to the figures and statements in Mr. 
Frank Smith’s letter in your issue of July 22nd last, 
respecting alleged performances of American and English 
locomotives employed in working the Adelaide and 
Nairne Railway of South Australia, in order that your 
readers may see that Mr. Smith has no foundation in fact 
for the assertions he has made, and which appear to be 
merely the products of his own imagination. 

Mr. Smith mentions as his authority an alleged perform- 
ance-sheet issued by the locomotive engineer of the colony 
in January, 1883; but the fact is the line in question was 
not opened at that date, and to my knowledge no engines 
belonging to the Government were on the line before the 
last week in March of that year. Iam quite certain no 
such document ever existed as that alleged by Mr. Smith 
to be his authority for the statement he makes respecting 
the relative consumption of English and American en- 
gines on the line he refersto. Mr. Smith perhaps ma 
say that his error is merely one of date, and that his 
figures are still virtually correct. But his statements 
are flatly contradicted by the annual Public Works 
Reports of the colony, which show—with official autho- 
rity—the relative consumption of the English and Ame- 
rican engines working the line in question. The offi- 
cial tables in these reports clearly prove that Mr. 
Smith’s statements (even apart from the question of date) 
are not only valueless, but are at variance with the truth. 
Had Mr. Smith been anxious to lay before your readers 
legitimate conclusions on the important subject he assumes 
to deal with, he would have consulted the public docu- 
ments above referred to, which, over and above the cor- 
rection they furnish of Mr. Smith’s inaccuracies, demon- 
strate emphatically the inferior qualities of the Yankee 
locomotive in respect of fuel consumption. 

We need not, however, go outside the scope of Mr. 
Smith’s assertion to prove their infantile and unreliable 
character. His statement respecting the load hauled by 
the Yankee engine over the Adelaide and Nairne line 
affords evidence of his incapacity, and disentitles him to 
assume the defence of the Van ee engine which he has 
undertaken, and which its patrons must by this time 
fervently desire had been committed to abler hands. 
What does that statement by Mr. Smith amount to? He 
tells your readers that the load hauled by the Yankee 
engine over the Adelaide and Nairne line was 418 tons, 
The character of that line is not unknown to the readers 
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of Encingerinc. A description of it will be found in 
your issue of April 15 last, when illustrating one of 
the English engines empleyed upon it, to which your 
readers may be referred for forming an opinion as 
to the resistance to traction which it imposes. It is 
laid on the 5 ft. 3 in. gauge, and has long continuous 
grades of 1 in 45, combined with numerous reverse curves 
of 10 chain radius. It may be purely accidental, but Mr. 
Smith has not informed us of the weight of the American 
engine and tender he refers to, nor yet of the speed at 
which the alleged 418 tons were hauled over the line in 
question ; but he cannot, on that account, be allowed to 
creep out of the position he has taken up. Mr. Smith 
will not be able tosay that I have dealt unfairly with his 
statement if 62 tons only is allowed for the weight of the 
engine and tender, thus making the gross load moved 
480 tons. And with regard to the speed I find the traffic 
time bills show that the trains worked over the grades in 
question have never been timed at a less mean speed— 
exclusive of stoppages—than a little over 21 miles per 
hour. Adopting that speed, therefore, as a convenient 
factor, and taking, out of consideration for Mr. Smith, 
the very low frictional resistance, considering the curves 
of the line, of 10 lb. per ton, then with such data we find 
that Mr. Smith’s Yankee engine would have had to exert 
the impossible force of 1338 horse-power in respect of 
gravity, and of 268 horse-power in respect of friction, or 
a total of over 1600 horse-power in hauling 418 tons over 
the Adelaide and Nairne line at 21 miles per hour. Mr. 
Frank C. Smith may not be able to appreciate the very 
awkward position this result places him in, but engineers 
will recognise in it the worthlessness of his assertions. 

The Public Works Reports of South Australia referred 
to show that the average cost of fuel and lubricants con- 
sumed by —— and American engines working on the 
Adelaide and Nairne Railway for the years 1883, ’84, and 
’85, was only 5.37d. per 100 tons hauled one mile in the 
case of the former, as against 5.73d. in the case of the 
latter. During the years above mentioned, the English 
engines used on the line were not designed for it. They 
were small engines obtained many years before the 
Nairne line opened, and intended for comparatively level 
roads ; hence their consumption on the basis given is re- 
latively heavy. But the English engines which are now 
working the line were wage oo for it, and the average 
cost of their consumption of fuel and lubricants per 100 
tons moved one mile is 2.86d. Comparing this cost with 
that of the American engines above given, your readers 
have a fair index of the economic value of English and 
American engines constructed for precisely the same 
duty, similar in their general arrangement, and equal in 
their theoretic power, but different in their proportions, 
in their workmanship, and in the materials of which they 
are made, 

I am, Sir, yours faithfully, 


ANTIPODES, 
Australia, September 19, 1887. 








THE ZALINSKI DYNAMITE GUN. 
To THE Epiror OF ENGINEERING. 

Sir,—The interesting account of the experiments with 
Lieutenant Zalinski’s gun which you published two weeks 
ago, shows that at least one difficulty has been overcome, 
and that the violent explosives can now be hurled at any 
desired object. But there are other difficulties which 
partly exist and partly are created by the complicated 
arrangements for working the gun. 

It is just as ditticult as it ever was to hit a moving 
object at sea, and it is made more difficult by the gun 
being a fixture on the ship. As designed the gun is 
only capable of being worked at ranges varying from 
500 yards to 2000 yards. At close quarters the gun 
is harmless, while within the above ranges the difficulty 
of measuring distances is very great. Therefore, unless 
the gun can made more workable, it is not so 
dangerous as it would appear. But if it were to be 
made perfect in this respect it is only too probable that 
the unprotected cruisers, and not the armour-clads, would 
suffer most severely. For even if the armour were 
shattered at one point, the explosion would have taken 
place on the outside of the ship and not inside. Inthe 
one case only those men on deck would be killed by the 
shock, while in the unprotected ship probably every man 
on board would be totally disabled. 

I remain, Sir, yours truly, 


London, Octeber 31. C. E. 8. 





THE KOWLOON DOCK, HONG-KONG. 
To THE Eprror or ENGINEERING. 

Srr,—Adverting to the illustrations and descriptions 
of the large dock now being constructed at Kowloon 
Hong-Kong, for the Admiralty and the Hong-Kong and 
Whampoa Dock Company, which appeared in your issues 
of July 22 and 29 respectively, we beg to state, in fairness 
to ourselves, that the work is being executed from our 
design and under our superintendence. 

Your truly, &c., 
Danby AND LEIGH, 


M.M., Inst. C.E, 
Hong-Kong, September 23, 1887. 





Srram NAVIGATION aT THE ANTIPODES.—The share- 
holders of the Australian Steam Navigation Company have 
agreed to accept an offer of the New South Wales Govern- 
ment for the purchase of the company’s wharves at the 
Sydney Circular Quay for 275,000/. When the transfer 
of this property is, completed, the Colonial Government 
on own the whole of the water frontage of the Circular 

ay. 





ENGINES AND BOILERS OF H.MS. “ORLANDO.” 


CONSTRUCTED BY PALMER’S SHIPBUILDING 


Fig. 3. 


AND IRON COMPANY, JARROW. 


Frame 66. Looking Forward. 


Frame 55 


On our two-page plate, and also on the present page, | 


we give er pos of the belted cruisers Orlando and 
Undaunted, showing more particularly the engines and 
boilers, In a future issue we shall publish further en- 


gravings with a detailed description, contenting our- | 


selves for the present with the following particulars. 
These vessels were built and engined by Messrs, Palmer, 
of Jarrow. They are 300 ft. long, 56 ft. broad, and of 
5000 tons displacement. They are fitted with horizontal 
triple-expansion twin-screw engines, having cylinders 
36 in., 52in., and 78 in. in diameter by 42 in. stroke. 
On the measured mile the Orlando developed 8622 
horse-power and made 19} knots, 








THE MINERALOGICAL SOCIETY. 

THE anniversary meeting of this Society was held at 
the Museum, Jermyn-street, Tuesday, October 25. Mr. 
L. Fletcher, F.G.S., President, took the chair. 

The balance-sheet showed an excess of assets over 
liabilities of 2657. 5s. 5d. 





. Looking Forward. 


Two numbers of the Journal have appeared during the 
year: No. 33 contained a most interesting paper by Pro- 
fessor Judd, F.R.S., on the theory of Schillerisation, 


| while the chief feature of the last part has been the 


account, by the President, of the Youndegin meteorite 
from West Australia, in which he has been fortunate 
enough to rediscover the cubic crystals of graphitic car- 
bon, which had been announced by Haidinger, in 1846. 

The following papers were read : 

**On a Meteoric Iron (containing Crystallised Chro- 
ong: Rees in Greenbrier County, West Virginia, about 
the Year 1880,” by L. Fletcher, M.A.. F.G.S. ; “On the 
Nature and Origin of Clays,” by J. H. Collins, F.G.S. ; 
‘* Note on the Occurrence of what may prove to be a New 
Mineral Resin,” by J. Stuart Thomson ; “‘On a Variety 
of Glaucophane from the Val Chivone (Cottian Alps),” by 
Rev. Prof. T. G. Bonney, F.R.S. ; “On the Discovery 
of Leucite in Australia,” by Prof. J. W. Judd, F.R.S. ; 
**On Proustite containing Antimony,” by H. A. Miers, 
M.A., and G. T. Prior, B.A. ; ‘‘ Description of a New 
Student’s Goniometer,” by H. A. Miers, M.A. ; “On 
Rutile Needles in Clays,” by J. J. H. Teale, F.G.S. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPILED By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 88, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of tp and postage, addressed to H. Reaper Lack, Esq. 

The date of the advertisement of the opt of a plete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the spt of a plete specification, 

ive notice at the Patent Office of opposition to the 
atent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


10,575. W. W. Hulse, Salford, Lancaster. Improve- 
ments in Lathes. (lid. 11 Figs.) August 18, 1886.—This 
invention relates mainly to pit or break lathes, and its chief object 
is to afford greater facility for adjusting the cutting tools to the 
work, and for taking heavy cuts. The improvements comprise 
the use of a movabie plate adjustable longitudinally in the pit 
opening, or of two movable plates adjustable transversely. Also 
the combination of twin guide screws reversible by means of a 
clutch and bevel wheels, and driven simultaneously from the 
lathe spindle, with respective disengageable nuts for imparting 
longitudinal traverse to the carriage, and with wormwheel and 
spur gearing for imparting transverse traverse to the slide rest. 
Inventor describes further an improved arrangement of movable 
bearing for supporting a long shaft or guide screw. (Sealed 
September 27, 1887). 


12,026. J. Rawlings, London, and J. Pickles and 
G. Pickles, Hebden Bridge, York. Improvements 
in the Cutters of Wood-Planing Machines, [6d. 2 Figs.) 
September 22, 1886.—Inventor claims: The construction of a 
cutter block and — blades in one piece of metal either 
wrought or cast for wood-planing machines. (Sealed September 
20, 1887). 


13,032. W. H. Dorman, Stafford. Improved Ma- 
chinery for the Manufacture of Horse Nails, Ap- 
plicable also for Machine Keys, Square Pins, and 
other Articles of Four-Sided or Irre Section, 
(8d. 2 Figs.) October 13, 1886.—The improved machinery com- 
prises a feed hanism, a heating furnace, shears, and hammers. 
The mechanism for feeding the bar into the hammers consists of 
the oscillating frame H pivotted at its lower end and actuated by 
thecam H' on the shaft F. The upper end of the frame H 
carries the axes of the feed rolls J, which are caused to rotate by 
means of the pawl /' operated by means of acam K on the shaft 
F. Theshears é, e, are caused to move in opposite directions by 
means of an arrangement of levers and cranks G worked by a cam 
Eon theshaft F. The top and bottom hammers ), b (Fig. 1), and 
the side hammers a, a (Fig. 2), are actuated by leversa', b' worked 

rom eccentrics a7, b” on the shaft C. A bar of suitable size being 
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introduced between the feed rolls J, the machine is set in motion, 
and the bar is by degrees moved along the whole length of the 
furnace D, until by the time it reaches the end nearest the 
hammersit is of aheat suitable to be worked, The next move- 
ment of the feed will carry the bar through the shears e, e, and 
the latter will close. Unless the bar happens to be brought exactly 
to the face of the shears a short piece of waste will be cut off. 
When the shears open again the swing frame H moves forward 
and carries the end of the bar through the shears e, e, and close to 
the hammers a,b. The feed then comes into action, and the 
bar is slowly fed forward until a sufficient length has been brought 
under the action of the hammers, The feed meehanism then stops 
and the frame H moves backward withdrawing the now forged 
article from the hammers, whereupon the shears close and cut off 


the nail, key, or other article to the desired length. The process 
is repeated until the bar is used up. (Sealed October 7, 1887). 


8216. W. C. Whitehead and J. H. Latshaw, India- 
Improvements in Sand Mould- 
Figs.) June 8, 1887.—Inventors claim 


nopolis, Ind., U.S.A. 
ing Machines, (8d. 5 





chiefly : A sand moulding machine in which the pattern plate is 
ae upon a pair of jointed levers at each end, and con- 
nected by links of unequal length to a rock shaft supported in 
brackets conne with the frame, which is revolvable in its 
bearings so as to operate the jointed levers, and raise or lower the 
pattern plate. The shorter link is of such length and is pivotted 
at such angle as to maintain the pattern plate in a level position 
throughout its entire length at aui points of its movement. (Sealed 
September 16, 1887). 


SMALL TOOLS, 


12,341. C. Bowers, Manchester. An Improved Tool 
Holder for Ap tus Used in B wa 
(8d. 


oring, D 
sping, >» and sin Operatio 
5 Figs.] September 29, 1886.—This invention relates to the means 
for securing the head or cutting or working part of the tool to the 
shank by means of which it is fixed to the machine, or in the 
handle in the case of a hand tool. The shank a is provided with 
a screwed portion b, Fig. 3, on which is screweda nutc, Fig. 4. 
The tool e has a T or V-shaped head which is inserted endwise 
into a correspondingly shaped slot d formed in the nutc. A pro- 
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jection g on the shank aenters into a recess formed in the head 
of the tool e, and serves to hold the latter perfectly central. On 
screwing the nut c (with the tool-head f in the groove d) on to the 
screwed end b of the shank a, the end of the latter is forced 
against the projection f of the tool-head, and holds the tool-head 
firmly in its place. Thus in case of breakage or wear, only the 
working portion of the tool need be replaced, and not the 
shank also when these parts are made in one piece as heretofore. 
(Accepted August 20, 1887). 


12,544. H. A. Couchman, London. A New or Im- 
proved Adjustable Spanner. (8d. 3 Figs.) October 2, 
1886.—In the sliding jaw a is pivotted on the pin b, a pawl ¢ 
which is caused by the action of the spring d to bear against the 
face of the lever e. This face is serrated or roughened in order 
to — the requisite friction between the surfaces of the paw! 
and of the lever in contact with each other. The periphery of 


Fig 3., 
jis 
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the curved end c! of the pawl c is eccentric to the pin b, so that 
as the pressure on the | jaw a increases, the security of 
the hold between the pawl and lever increases also. The pawl c 
is held both in or out of action by means of the spring d. The 
pawl c is operated by means of a projecting portion c2. A spring 
f has a constant tendency to force open the jaws of the spanner, 
— facilitates the use of the tool. (Sealed October 21, 
1 . 


14,420, J. Moore and C. D. Martin, Newcastle-upon- 
me. An Improved Adjustable Spanner. ([8¢. 5 
Figs.) November 9, 1886.—Inventors claim chiefly: Adjustable 
spanners so constructed that the teeth G in a radial head formed 
upon the end of the handle C, engaging with the teeth in the rack J 
formed upon the movable jaw B, will, when the handle C is operated, 











adjust the width between the jaws to the size of the nut ; and that by 
turning the handles C parallel, or nearly so, with the rack J on the 
aan | jaw B, the latter may be adjusted so that on —_— the 
handle to an angle the teeth will again engage, thus enabling 
the handle C to be worked in a confined space. (Accepted Septem- 
ber 21, 1887). 


15,595. H. Nicholson, Manchester. Improvements 
in Ladles Employed for Running Lead Joints in 
Cast-Iron Pipes. (8d. 6 Figs.) November 30, 1886.—The 
improved ladle has an outlet at the bottom which is controlled by 
a tus or valve operated by a rod reaching up above the top of the 
ladle. No skimming is required, so that the workman does not 
run the risk of injury from an explosion arising from a damp joint. 
(Accepted August 31, 1887). 


9302, J. Whiteley, Salford, Lancaster. Improve- 
ments in ding Mandrels and Taps. (6d. 6 Figs.) 
June 30, 1887.—Referring to Figs. 1 and 2, the spindle A of the 


improved mandrel is formed with a cylindrical portion a of in- 
creased diameter, which is furnished with three inclined grooves 
b, the bottoms of which form inclined planes. These grooves b 
are made to receive wedge-shaped keys ¢ sliding on the inclined 
bottoms of the grooves, and of T-like or other convenient section 
which will prevent the keys from falling out radially. The spindle 
A is screw-threaded on either side of the increased portion for the 
reception of nuts d and washers which bear against the ends of 
the keysc. These latter are longer than the increased cylindrical 
portion a of the spindle for the purpose of being advanced either 
to the right or to the left when the nuts d are screwed in the one 
or the other direction, and thus expanding or contracting the 





mandrel. When employed in an expanded tap, as shown in Fizs. 3 
and 4, the wedge-shaped keys ¢ (which are in this case chased and 
form cutters) are arranged to slide only radially, and the increused 
cylindrical portion a of the spindle A provided with grooves b hay ing 
inclined bottoms, is arranged to slide longitudinally, that is w 























say, just the reverse of what takes place in the expanding mandrel 
illustrated in Figs. 1 and 2. The cylindrical portion @ is sur- 
rounded by a cover f provided with slots through which the 
cuttersc pass respectively. (Sealed October 7, 1887). 


MANUFACTURING TUBES. 


Fox, Leeds, Yorks. Improvements in 

f Tubular Metallic Articles, such 
as Masts, Booms, Spars, Shear-Legs, Crane-Posts, 
Guys for Crane-Posts, Columns, and the like. (8. 
9 8.) October 16, 1886.—The tubular metallic articles are 
made, according to this invention, of sections with longitudinal 
— produced by pressing or stamping. (Sealed October 
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Sutton Coldfield, A. L. Lloyd, 


and B. Bewlay, . im- 
a in Pipes of Malleable Me and their 
ode of Manufacture. (8d. 2 Figs.) October 18, 1886.—Mal- 


leable metal 7 are manufactured according to this invention 
by forming the main portion of the socket during the process of 
rolling the plate to a cylindrical shape, completing the socket by 
the insertion of a filling piece and forming a collar on the spigot 
end of the pipe from the solid metal by ‘‘ jumping,” or upsetting 
the edge of the tube at that extremity. (Sealed October 21, 1887). 


5268. W. von Flotow and H. Leidig, Danzig, Ger- 
many. An Improved Process or Means for Manu- 
facturing Tubes without Seam out of Cold Wrought 
iron and Steel or other Metals, sai 4 
a See for Gun Barrels, Hollow Trans- 
mission lers, Fire Tubes of Steam Boilers, and 
the like. (8d. 7 Figs.) April 9, 1887.—A smooth short hollow 
cylindrical piece of iron or steel (Fig. 1) is forged at one end toa 
diameter somewhat smaller than that of the tube to be produced 


cio 

















(Fig. 2). This piece is then placed over a mandrel d having a 
bulb-shaped head v, and is then fixed in a cold metal-drawing 
bench, where it is, by means of a matrix m, brought by degrees 10 
the diameter of the tube to be produced, By employing in suc- 
cession smaller and smaller matrices, the short piece of metal may 
be drawn in gradations as shown in Fig. 4, which illustrates a gun 
barrel having an enlarged breech portion and tapering gradually 
towards the muzzle. (Sealed September 23, 1887). 


7127. M. Cornthwaite and J. Cornthwaite, Parton, 
Cumberland. Improvements in amy ay 9 for 
Manuf: Moulds for C: Pi; or bes. 
[8d. 4 Figs.) May 16, 1887.—This invention relates to improve- 
ments on a previous invention of applicants. The present im- 
provements consist in the providing of a cylindrical box a for 
making the mould for the faucets or flanges of pipes in the same 
mould box as that for forming the mould for the body of the 
pipe. The carriage } of the mould ¢ is bee tong with a cylin- 
drical casting @ in which a piston d is a _— to be moved up 
and down by means of a screw ¢ operated by bevel gear and a 
handwheel. The faucet or flange pattern h, which is formed 
hollow, is attached to the piston d, and when the piston has been 
lowered into the casting a, the finishing toy and print j are 
lowered into the faucet pattern. The sand is then commenced 
to be run into the moulding box ¢, the machine is set in motion, 
and the piston d and pattern h are raised until the top of the 
piston d is flush with the top of the carriage b, thereby pressing 
the sand into the required form as shown in Fig. 2. € spigot 
end of the mould is made conical or bell-mouth (Fig. 3) and is 
thus formed by the dish k which extends down into the mouldins 
boxC. The space between the dish and the inside of the mou! .- 
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ing-box is rammed up through holes /,/in the dish during the 
time the moulder m is running up from the bottom, so that there 
is no stoppage in the operation. The mould is stopped off the 











desired length by a ring around the core, Fig. 3. (Sealed October 
7, 1887). 
FORGING. 


12,675. W. D. Allen, Sheffield. Improvements in 
Machinery or Apparatus for Forging by Hydraulic 
Pressure. (8d. 6 Figs.) October 5, 1886.—Fig. 1 is an eleva- 
tion of a forging press constructed according to this invention. 
Fig. 2 illustrates an improved equilibrium valve for controlling 
the action of the press. Q isa pipe leading from the force pump 
(not shown). A constant pressure of steam or other motive fluid 
is maintained beneath the piston D in the cylinder C. Supposing 
the ram F? to be held up in the position shown in Fig. 1 by the 
pressure beneath the piston D, the lever W is operated to raise 
the plunger R so as to place the ing T in ication with 
the opening Q? through the channels and the space in the lower 
end of the plunger R. Water having sufficient pressure to over- 
come the pressure on the piston D is then admitted to the press 
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cylinder through the pipe Q, and the ram F? caused to descend 
sufficiently close to the work to be operated upon. The plunger 
R is then placed in its central position, shown in Fig. 2, and the 
plungers of the force pump (not shown) brought into action to 
give the final pressure, At each inward stroke of the pump the 
ram F? will be forsed downward to effect the forging operation, 
and at each outward stroke of the pump the ram will be raised by 
the oe on the piston D. The piston D will lift the ram F? 
until its further progress is arrested by water in the press 
cylinder that cannot escape. When the forging is finished the 
pump is stopped. By lowering the plunger valve R so as to place 
the opening Q? in communication with the exhaust outlet U, the 
ram F? will be raised by the piston D ready for the next forging 
operation, the water above the ram passing to the exhaust. 
(Sealed October 21, 1887), 


PUMPS, 


12,306. J. H. Seonee, London. Improvements in 
Rotary Pumps and Engines, [Sd. 2 Figs.] September 
28, 1886.—On the driving shaft G is mounted a cylinder H which 
rotates within a casing A provided with an inlet B and an outlet 
C, Blades J, free to slide in recesses formed in the cylinder H, 
sweep against the interior cylindrical surface of the casing A, 





and thereby propel liquid (when the apparatus is used as a pump) 
from the inlet to the outlet, or in the case of an engine, serve as 
pistons to receive the propelling pressure of the steam or other 
motive fluid. The wear in a radial direction is taken up and the 
blades J are adjusted by means of an adjustable mandrel M 
oer eccentrically to the driving shaft G. (Sealed October 11, 
1887). 


12,975. F. H. Stacey and H. Wilkinson, Sheffield. 
Improvements in Apparatus for Blowing, Exhaust- 
ing, and Pumping. (Sd. 2 Figs.} October 12, 18846.—The 
outer casing A is furnished with an inlet B and an outlet C, and is 
bolted toa base D, Within, and extending the length of the cas- 
ing A, is a cylinder G, provided with two vanes H of a length 
suited to allow the vanes to sweep along the inside periphery of 
the outer casing without touching it. Immediately under the 
cylinder G, but not touching it, is situated a lower cylinder I with 
an opening J and closed by a partition Q arranged at such adepth 
as to allow of the vanes H just touching the said partition, The 
cylinder G is mounted upon the driving shaft, and the cylinders 
Gand I are geared together by toothed wheels so proportioned 
that the bottom cylinder I will revolve twice to each revolution 
of the cylinder G. When the apparatus is in operation each 
vane H will, after passing the outlet C, enter the opening J in the 
bottom cylinder I, sweep across the curved face of the partition 
Q, and leave the opening at the same moment that the surface of 
the cylinder comes into working contact with that of the top 
cylinder, so that communication is at all times prevented between 





the inlet B and the outlet C, while at the same time an unimpeded 
course is provided for the passage of the propelling vanes H to 


force the air from the inlet to the outlet in continuous revolutions, 
(Sealed October 11, 1887). 


8670, W. T. Ellis, Manchester. Improvements in 
Centrifugal Pumps. (8d. 4 Figs.) June 16, 1887.—Accord- 
ing to this invention the wheels, fans, or discs of centrifugal 
pumps are provided with side plates having vanes on the outer 
side of the side plates, for the purpose of lessening friction. The 
casings of such pumps are provided with guide ribs or channels on 
or in the parts opposite to and nearly in contact with the wheel, 
fan, or disc. Inventor also claims: The method of priming or 
charging centrifugal pumps by pumping up fluid and allowing it 
to run back again, repeatedly if necessary, until the air has been 
forced out of the parts below the centre of the wheel and the 
fluid raised to continue the pumping as usual. (Sealed September 
27, 1887). 

9056. W. P. Thompson, London. (J. 0. Lundberg, 
Bruzaholm, Sweden.) Improvements in Pumps. [6d. 7 
Figs.) June 25, 1887.—In the improved pump a suction air 
chamber is located beneath the cylinder, and the suction pipe 
protrudes for a short distance in an upward direction into this 
suction air chamber, while pipes from the suction valves protrude 
toa little below the same level in a downward direction, so that 
there is always sufficient water left in the air chamber to enable 
the plunger to draw water at its first movement. (Sealed October 
4, 1887). 

CRUSHING AND GRINDING. 

10,872. G. W. Elliott, Sheffield. An Improved 
Grinding and Pulping Machine. (8d. 17 Figs.) August 
25, 1886.—The improvements consist in the employment of metallic 
grinding rings provided with toothed or serrated grinding edges. 
(Sealed September 27, 1887). 


15,006. T. Routledge, Sunderland, Durham. (4. 
Abadie, Angouleme, France.) Improvements in Appa- 
ratus or Dc renee for Crus. g, Grinding, Tritu- 
rating, Disintegrating, Reducing, or Preparing 
Fibrous Materials, or Mineral, Chemical, Oleaginous, 
or other Substances. (8d. 2 figs.) November 18, 1886.— 
The improvements consist in constructing the operating surfaces 
of blades of hard material alternating with softer material, so that 
the softer material will wear down below the harder materia), thus 
presenting a corrugated or uneven surface which will not require 
frequent dressing or sharpening. (Accepted August 31, 1887). 


MISCELLANEOUS. 


11,959. C. G. P. de Laval, Stockholm. Improve- 
ments in Apparatus for Supporting and Working 
Centrifugal Machines such as Cream Separators 
and the e. (8d. 5 Figs.) September 20, 1886.—This inven- 
tion relates to an improved arrangement of shafts and bevel wheels 
for driving vertically mounted centrifugal apparatus by hand 
power, so as to enable a very rapid rotary motion to be imparted to 
such machines by the turning of a handle at moderate speed. 
(Sealed September 30, 1887). 


12,530. F. France, St.Helens, Lancaster. Improve- 
ments in or Appertaining to Governing Apparatus 
Applicable for Air-Compressing Engines. [8d. 2 Figs.] 
October 2, 1886.—This invention relates to a device for operating 
the throttle valve of an air-compressing engine. The operation 
of this device is in turn controlled by the pressure in the reservoir 
into which the engine is pumping the air. The lower part of 
cylinder C is open to the compressed air of the reservoir by means 
ofa pipe D. Risanoilcup. If the pressure rises in the cylinder 
the piston and piston-rod B rise too, and with them the crosshead 
A, rods F, crosshead J, and rods K and N, and the valve is 
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throttled in whole or in part according as the action has been 
great or small, As the pressure lessens, the springs E, E, bring 
back the crosshead A against the pressure of the air in the 
cylinder C, and the valve is opened accordingly. Should, how- 
ever, owing to the fracture of a pipe, the pressure be still further 
and continuously reduced till the piston B sinks abnormally low, 
the plate L in sinking down with the crosshead J presses against 
the slope P and is pushed back till the hole M in the slide L comes 
opp’ site the bulb of the counterweighted rod K, whereupon this 
latter, impelled by its counterweight, immediately shoots through 
the hole M and closes the valve. (Sealed October 14, 1887). 


12,832. F. Hilton, Middlesbrough-on-Tees, Yorks. 
Improvements in Machinery or Apparatus for Driv- 





Screw Piles, [1ld. 3 Figs.) October 8, 1886.—Each pile 
to be driven is provided with a hollow octagonal head L over 
which fits a correspondingly shaped cap KI fixed on a square 
spindle K which passes through a similar hole formed in the 
centre of a wormwheel G driven from an engine N. A conical 
plug or guiding piece mounted on the spindle K insures the right 
positions of the pile-head L and the cap K' in relation to each 


Fig .1 


* SST FF Ve ose ee Be 
other. The square hole in the driving wheel G not only serves to 
rotate the spindle K and with it the pile to be driven, but also is 
made deep enough to act as a guide in keeping the pile plumb, s9 
that as the pile sinks into the ground, the spindle K follows it up, 
and is yet always in engagement with the wheel G. Two or more 
wheels G may be employed, being driven from the same engine N, 
and arranged so that their centres are at the same distance apart 
as the piles. to be driven. This insures that the several piles in a 
structure shall have their centres the proper distance apart. 
(Sealed October 7, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





How to Setect Woop-Workine MAcHINERY.—A series 
of articles under the above title are now appearing in the 
pages of a contemporary (Zhe Timber Trades Journal) 
and will ere long be published in book form. The object 
of the writer, who has perhaps unique experience of the 
subject, is to provide a practical reference book for pur- 
chasers, or people interested in wood-working machinery. 
The few books on the subject already in existence (other 
than catalogues) are bulky and expensive volumes, and 
are scarcely up to date, for there are few classes of ma- 
chinery which have made more rapid strides than those 
which prepare timber for the use of the joiner, the ship- 
builder, and the railway carriage builder. In speakiug of 
ships we of course eda to the fitting of cabins and 
saloons. The object kept in view by the writer is to afford 
such general information as to enable his readers to obtain 
all particulars necessary before purchasing machines for 
ordinary purposes, while he treats in fuller detail certain 
special machinery about which nothing has hitherto been 
published. In his capacity of member of an eminent firm 
of wood-cutting machinists he has had the unique advan- 
tages of studying the construction and use of wood- 
working machinery in a dozen countries in Europe and 
elsewhere. A noteworthy feature of his treatment of the 
subject is the prominence he has given to illustrations of 
the latest types of foreign machinery, the object being to 
show how by diverse arrangements the same ends have 
been sought by designers of various nationalities. We 
should add that the author is Mr. J. Stafford Ransome, 
and the publishers are Messrs. W. Rider and Sons, of 
14, Bartholomew-close, E.C, 
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CONSTRUCTED BY MESSRS. CURTIS, SONS, AND CO., 
(For Description, see Page 560.) 





SUBMARINE MINING.* 
By Lieut.-Colonel Bucknit1, R.E. (Ret.) 
(Continued from page 475.) 

Berore leaving the cases for submarine mines, a 
few words are desirable on the distance that should 
separate the large observation mines. Of the four 
considerations bearing upon this point with respect 
to contact mines, only one applies to the observation 
mines, viz. , thatthey shall be spaced at such minimum 
intervalsthat the explosion of one mine cannot injure 
its neighbours. Assuming that the apparatus used 
in the mines is strong enough to stand any shock 
that will not injure the cases themselves (and care 
should be taken that this is so, a care that is too 
frequently neglected), it only remains to calculate 
the distances at which the charges proposed to be 
employed will damage the cases described. The 
buoyant cases, large and small, are designed to be 
om in strength to a 3 ft. steel sphere } in. thick, 
which will withstand a collapsing pressure of 1400 lb. 
on the square inch, the strength given on page 400 
ante being for an iron sphere. Now 500 Ib. of 
blasting gelatine will produce this pressure in 
water at a distance of about 456 ft., vide for- 
mula page 190 ante, and 500 Ib. of gun-cotton 
will do the same at 321 ft. Buoyant mines of the 
patterns recommended should consequently be 
moored at intervals not smaller than the above, 
according to the explosive employed in them. With 
regard to the ground mines, it can be shown by the 





* In Fig. 42, page 474, the under-water dimensions of 
the section are erroneously figured in feet. These dimen- 
ons are in fathoms. 








same formule that the large iron case can resist a 
collapsing pressure of 2931 lb, on square inch, and 
the smaller case one of 3364 1b. Also, that 900 lb. 
of blasting gelatine will produce the former effect 
at 387 ft., and 600 Ib. of gun-cotton at 184 ft. Also, 
that 600 lb. of blasting gelatine will produce the 
latter effect at 228 ft., and 400 lb. of gun-cotton at 
91 ft. 

The large mines recommended should therefore 
be spaced as follows : 
At * over 


Buoyant, large and small sizes, 500 lb. t 
blasting gelatine ... ts aa iss 456 
Buoyant, large and small sizes, 500 lb. 
gun-cotton ... Be owe ON vhs 321 
Ground, large size, 900 lb. blasting gela- 
tine ... “ me re ie ine 387 
Ground, large size, 600 Ib. -cotton ... 184 
RD small size, 600 Ib. blasting gela- 
ine ... = aaa pe its ie 
Ground, small size, 400 lb. gun-cotton 91 


Moorine Geark For SusMaRINE Minzs. 

Sinkers.—As already stated, ground mines when 
made of thick iron are sufficiently heavy to keep 
their position as laid, without providing sinkers for 
them, as was customary a few years ago, the de- 
velopment of countermining showing that it was a 
better arrangement to place weight in the case than 
in a sinker outside the case. » this way ground 
mines can be made much stronger than they used 
to be, and yet be handled and moored with equal 
facility. Mooring sinkers for ground mines are 
therefore no longer required, but mines which are 
buoyed up from the bottom (whether they be con- 
tact mines or mines fired by detached circuit-closers 
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or large mines fired by observation) must evidently 
be anchored to the bottom in such a manner that 
there is no probability of their moving from the 
positions in which they are laid. Ordinary anchors 
have seldom, if ever, been employed for this work, 
because mines are generally moored by single 
moorings, for which purpose an anchor is unsuitable. 
When double moorings are used anchors may be em- 
ployed, but it is more difficult to place them exactly 
in position than dead-weight sinkers, and even if the 
top fluke be turned down they are more likely 
to be fouled and dragged out of position after- 
wards. Moreover, on hard bottoms they are more 
liable to shift their positions under normal condi- 
tions, than would sinkers of suitable weights. If, 
however, sinkers were not procurable in sufficient 
numbers on an emergency, it should be remembered 
that single-fluke anchors can be used instead, for 
all mines, &c., moored on a span. 

The necessary weights of sinkers for different 
circumstances have never received the attention 
which the subject deserved. Rules of thumb, 
founded on indifferent theory or none at all, were 
followed in the early stages of submarine mining, 
and were perpetuated because the time and atten- 
tion of a have been occupied by what were 
ig aE more important matters. 

t is, however, a serious ao when mines walk 
about with their sinkers, and take up new positions 
which they are not intended to occupy; and a 
little theory (although ‘‘ a dangerous thing”) may, 
perhaps with advantage, be brought to bear upon 
this simple subject. 





In order to arrive approximately at the necessary 
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weights of sinkers for submarine mines, we must 
first fix upon a minimum coefficient of friction 
between a sinker and the bottom of the sea. In 
the ‘*R.E. Aide Mémoire,” vol. i., sec. 73, it states: 
‘* To move a stone along a rough chiselled floor re- 
quires % of its weight.” In other words, the co- 
efficient of friction, under these circumstances, is 4. 
But a sinker should be provided with projecting 
feet or claws which carry the whole weight in a few 
points, and as the weight is always sufficient to 
make the claws cut into such a surface as a chiselled 
stone floor, it is certain that even in the unfavour- 
able and rare occurrence of the sea bottom being 
flat rock, the coefficient of friction would be some- 
thing in excess of 3. In most situations the bottom 
yields to the weight of the sinker, which thus 
becomes imbedded ; and when this occurs the sub- 
sequent resistance to horizontal motion must be 
greatly increased. Assuming, however, that the 
minimum coefficient of friction between a sinker 
and the sea bottom is %, and this is certainly erring 
on the safe side of the truth, a few calculations will 
give the necessary weight of sinkers for contact and 
other buoyant mines. 

Firstly, let us find the weight W of a sinker re- 
quired to moor a spherical buoyant body possessing 
an available buoyancy B lb., a diameter 5 ft.. and 
a diametric area A sq. ft., ina current of V knots 





AG W477. 6. 


W 


per hour, the size of the mine and the weights 
carried being such that the deflection of the system 
from the vertical is a. 

Also let A! represent the diametric area of the 
cross-section of mooring line and electric cable (or 
of the electric cable alone, if the body be moored by 
the cable). 

Then, if P be the side pressure produced by the 
current on the buoyant body, and if P! be the side 
pressureon the mooring line and cable, P=1.03V2A, 
and P=2.85 V? A! (Froude). 

For simplicity let P' be transferred so that its 
theoretical point of application is at the mine, the 


1 
same result being obtained when 7 is so applied. 
Then 
B=(P + r) cot a 
=V*? cot a (1.03 A+1,42 A’), 


But 
W-—B =the weight of sinker on the bottom. 
.*. 4(W-—B) =the horizontal force required to move it, 


and this should be > P+ * by an amount suffi- 


cient to withstand any additional strain which may 
be put upon the system. 

During the mooring operations it is often neces- 
sary that a large boat shall hang on to the mine, 
and the resistance so offered to the current must 
be allowed for, and will, moreover, provide a 
margin of safety as regards the weight of the 
sinker. Assume that the resistance added by the 
boat so moored is equivalent to that of a totally 
submerged sphere witha diametric area of 10 square 
feet (it would be a large boat to offer such a re- 
sistance) the equation for weight of sinker then 
becomes 

3 (W-B)=V32 cot a (1.03 A+1.42 A’ +10). 

The same formula is applicable to a mine moored 
on aspan with two sinkers, for if the weights be 
so adjusted that the down-stream line is just slack 
when the current is running its strongest, the result 
obtained from the equation will be correct ; and if 
the buoyancy of the mine be greater than necessary, 
neither line will ever be slack, some of the buoy- 
ancy being supported by the down-stream sinker. 
If therefore the equation be applied to find the 
weight required for the up-stream sinker and the 
buoyancy held down by the other stream sinker be 
neglected, the result must evidently be on the 





safe side of the truth. Ifthe tide run with equal 
velocity in the other direction, and if the angle a for 
each mooring line be approximately the same, the 
sinkers should be of equal weight. 

Let us apply the formula to find W of each of the 
two sinkers used with a 42 in. spherical mine, 
containing a charge of 500 lb., and supporting 
125 lb. of cable and mooring line in 21 fathoms, 
the whole arranged as described and illustrated in 
a previous article ; then the current velocity being 
2 knots per hour, 

B=987 —625=362 lb. 
a=45 deg., A=9.6, A'=11, V=2, 
and 
W=362+3 x4 (9.9+15.6+10). 
=575 lb. in salt water. 
=:671 lb., say 6 cwt., in air. 
Similarly for a 24 knot current, 
W =362 +4 x 6.25 x 35.5, 
=696 lb, in salt water, 
=811 ,, say 7} cwt., in air, 


W=981,, , 8% ” 


=1183 ,,  ,, 104 ” » 3h ” 
Applying the formula to the large 48 in. buoyant 
spherical mine in the same depth of water, but in 
currents ranging from 4 knots to 54 knots, we have : 
A=12.57, B=1472 —625=847, and the rest as be- 
fore. Then for a 4-knot current, 
W= 847 +3 x16 (12.95+15.6+10). 
=1771 lb. in salt water. 
=2066 lb., say 18 cwt., for 4 knots, 
Similarly, 
“a lb., say 21 cwt., for 44 knots. 


and 
for a 3 knot tide, 
and 


a ” 39 9 
— ” ” ” 

These heavy weights speak forcibly against the 
employment of buoyant mines of any description 
in swift currents, if such can by any possibility be 
avoided. Not only must the gear be heavy, but 
the continued strains and chafing are apt to damage 
the insulation of the electric cables and do other 
mischief. Applying the formula to electro-contact 
mines, we find that the values for W come out thus: 

When a spherical mine 3.25 ft. in diameter is 
loaded, primed, and moored in the service manner 
in water 11 fathoms deep, running 4 knots, its maxi- 
mum efficiency is obtained when a=24deg. (see 
example in a recent article) ; also B=6301b., A= 
8.3 square feet, A'=7 square feet. Then by formula 

W=630+3x 4x4 x 2.25 (1.03 x 8.3+1.42x7+10). 
=2169 1b, in salt water. 
=2530 lb. in air, 
=224 cwt. 

Similarly, if the same mine be moored in the same 

water, but velocity of current=3 knots, 
W= 63804-3x3x3x 2.25 x 28.5. 

=1045 lb. in salt water. 

=1219 lb. in air. 

= llewt. 
Again, if this mine be moored in 21 fathoms it is 
efficient in a current of a little over 2 knots, as 
shown previously. B is reduced by 50 lb. the 
weight of additional cable and wire rope, A' is in- 
creased by 7 square feet for same reason, and a is 
reduced to 18 deg. (whose cot=3.08) for reasons 
already given. 

.. W=580+8 x2x2x3.08 (28.547) 

=1290 lb. in salt water. 

=1405 Ib. in air. 

=12} cwt. 

Turning to the examples given of a contact buoy 
(and small suspended mine) on two sinkers we find 
that in 21 fathoms the dead weight supported by 
the buoy=about 150 lb., and if V=4 knots a 3 ft. 
sphere of steel } in. thick possessing a buoyancy 
empty of about 620 1b. is required and the weight 
of sinker. 


bee x 4x 4 (1.03 x 7.06+10.3 x 0.5+1.42 x 13.4 
+10), 


) 
=1352 in salt water. 
==1577 in air. 
=14 ewt, 
Similarly in 21 fathoms and 34 knots, 
W=470+ 3 x 3} x 34 36.8. 
=1146 in salt water. 
=1337 in air. 
=12 ewt. 
Now it was shown that a 2% ft. sphere would do 
for 3 knots with other conditions as above. 


oe Lofts = A: x3x3 (1.03 x 4.9+1.03 x 0.5+1.42 x 13.44 
=757 in salt water. 


=883 in air, 
=8 cwt. 





Similarly in a 2-knot tide, 
W=290+3x2x2 x 34.6, 
=497 in salt water. 
=580 in air. 
=5} ewt. 
Again, in 11 fathoms and 3} knots and the sane 
sphere, 
weet x3x3 (1.03 x 4.9+1.03 x 0.5+1.42 x 6,7+ 
=669 in salt water. 
=780 in air. 
=7 cwt. 
Sinkers for Spherical Mines, &c. 
Found by Formula 
W=B+3 V? cot a (1.03 A+1.42 A'+10), 
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Buoyant mine,| ft. | Ib. deg.lewt Ib. 

large, on two 

sinkers <a 817) 21 | 54 | 12.57) 11 | 45 | 97 | 625 
Ditto 4 847) 21 | 6 | 12.57) 11 | 45 | 24 | 625 
Ditto 4 847) 21 | 44 | 12.57) 11 | 45 | 21 | 625 
Ditto 4 847; 21 | 4 | 12.57) 11 | 45 }-18 | 625 


Buoyant mine, | 
small, on two | 














sinkers .. 34 | 362} 21 | 34 | 9.6 | 11 | 45 | 105] 625 
Ditto 2; 211 3 9.6 | 11 | 45] 8}) 625 
Ditto 3 862} 21 | 24 | 9.6 | 11 | 45] 74) 625 
Ditto 8} | 362} 21/2 | 9.6 | 11] 45] 6 | 625 

Contact mines on 

single sinker 3: 630} 11 | 4 | 83 7 | 24 | 223) 200 
Ditto 3: | 630 11/3 8.3 7 | 24 | 11 | 200 
Ditto 580} 21 | 2 8.3 | 14 | 18 | 123) 250 

Contact mines o 

twosinkers ..| 3 | 470/ 21| 4 | 7.06 |13.4/ 45 | 14 | 150 
Ditto 8 | 470) 21 | 3$ | 7.06 | 13.4) 45 | 12 | 150 
Ditto 2} | 200) 21 | 3 4.9 |12.4) 45 | 8 | 150 
Ditto 2g | 290) 21 | 2 pi 13.4) 45 | 6}) 150 

8h] 4. 


Ditto 2} | 290) 11 


a 


6.7; 45 | 7 | 100 




















The weights of the sinkers shown on the fore- 
going Table, which would be required in the 
majority of harbours, are from 6 cwt. to 10} cwt. 
for the buoyant observation mines, and from 5 cwt. 
to 12 ewt. for the contact mines. 

(To be continued), 
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Notes on Concrete and Works in Concrete, Especially written 
to assist those engaged in Public Works. By JOHN 
ss Assoc. M. Inst. C.E. London: E. and F. N. 

pon. 

Tus little volume is not a scientific treatise brist- 

ling with tables and formule, and neither is it the 

slipshod compilation of a bookmaker, who first 
meets hissubject when he sitsdown to write hisopen- 
ing pages. At the same time it cannot be regarded 
as an entirely original performance, for if it were it 
would lose more than half its value. When a man 
seeks assistance on such a subject as concrete from 
a published work he does not wish merely to learn 
the opinions and become possessed of the experience 
of the author, but what he desires to find is an 
abstract of the experience of the most skilled engi- 
neers working under different conditions, and hav- 
ing various ends in view. And he wants this infor- 
mation arranged for him by an author who has a prac- 
tical acquaintance with his subject so made that he 
recognises that no undeviating rule of procedure 
can be laid down to suit all circumstances as a quack 
medicine is supposed to cure all complaints. Fur- 
ther, while he wants to learn the general prin- 
ciples of the art under consideration, yet it is 
most important for him that he should receive 
ample instructions as to the way in which these 
principles are moulded and modified by circum- 
stances, and that he should be guarded against the 
pitfalls which beset the path of the beginner. Then 
it is that the author shows his superiority over the 
bookmaker. Both probably draw their materials 
from the same sources, and the latter will probably 
have the more skill in arrangement and embellish- 
ment, but he cannot go beyond his authorities, and 
neither can he reconcile contradictions and dis- 
crepancies by matter drawn from his own ex- 
perience and observation. At the very point when 
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his reader wants his assistance most keenly, he 
fails him. 

Mr. Newman writes of what he knows, and he 
borrows most freely from all the acknowledged 
authorities on the subject, so that he lays before the 
reader an epitome of the best practice which may 
be relied upon not to mislead. The successful con- 
struction of works in concrete is a difficult matter 
to explain in books, because it depends so greatly on 
attention to a number of small factors. The quality 
of the cement, its condition, the precise nature of 
the sand employed, the kind of stone and its clean- 
liness, the method of mixing and laying, and a 
dozen other points all exercise a marked influence 
on the strength of the concrete, and many of these 
are trifling matters in appearance. Two engi- 
neers may use apparently identical materials and 
methods, and yet the work of one will stand while 
that of the other fails from some trifling want of 
vigilance or from a lax discipline which permits 
the workmen to fall into careless ways. All 
the points which open the way to bad work are 
carefully pointed out by our author with a per- 
tinacious insistence which demonstrates his clear 
appreciation of their value. The book is full of 
warnings from end to end. It commences with 
an account of the tests of weight and fineness, 
giving the requirements of English, German, and 
American specifications. Then come notes on 
air slacking, storing, and shipping, followed by a 
chapter on testing. The setting of cement is next 
considered both in the open and under hydrostatic 
and pneumatic pressure. The constituents of 
concrete, other than cements, are then treated 
of, and various foreign specifications for sand 
are given. The proportions of the various ingre- 
dients naturally come next, to be followed by 
the methods of mixing and laying them. The 
strength of different concretes, made both with 
cement and lime, are then given, and are followed 
by a chapter on cement and lime mortars. The re- 
mainder of the work is devoted to different method 
of laying concrete in situ in blocks and in bags. 
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MAGAZINE RIFLES. 
(Continued from page 412, vol. xliii.) 

Mauser Magazine Rifle.—As was to be expected, 
the Germans were early in the field with endeavours 
to increase the rapidity of rifle fire, and careful and 
prolonged experiments were carried on. At firat 
these were in the direction of an attachable maga- 
zine, or ‘‘quick-loader,”’ which could be fitted to 
the arm of the German infantry—the Mauser 
breechloading rifle, model ‘‘ M. 71” —with very little 
alteration of that weapon. This was the Léwe central 
magazine (see Fig. 9, page 498), of a horseshoe form 
in section, and outwardly resembling a truncated 


cone, with the base to the rear ; it surrounded the 
stock between the trigger guard and the chamber, 
and the cartridges were fed into the shoe by the 
pressure of a spiral spring as the bolt was with- 
drawn fromthe breech. However, the great weight 
and clumsiness of this contrivance prevented its 
adoption, and further trials resulted in the approval 
of the Mauser magazine rifle, ‘* Model 71/84,” of 
which large numbers have already been issued, and 
with which the whole German army will probably 
be equipped by the end of the present year. 

The illustrations (Figs. 11 and 12) represent 
longitudinal sections of the Mauser rifle. The 
calibre (0.433 in.) is that of the model ‘‘ M. 71,” so 
that it takes the same ammunition, and the old 
barrels can be utilised. The bolt action is also the 
same, with such modification as is necessitated by 
the repeating mechanism. Thereare, however, two 
important improvements ; the action of the trigger 
is progressive, so that better aim can be taken, and 
the extractor automatically ejects the empty case 
after each discharge, whereas in the original rifle it 
had usually to be removed with the fingers. 

The magazine is placed in a tube under the barrel, 
and can hold eight cartridges, which, with one in 
the elevator and another in the chamber, makes a 
total of ten rounds. This number is less than can 
be carried in the Swiss ‘‘ Vetterli” repeater, which 
holds eleven in the tube, but there are grave objec- 
tions to the great alteration of the centre of gravity 
of the arm entailed by continuing the magazine 
tube too far to the front. The carrier or ‘‘ elevator” 
E is free to rotate through a small angle round the 
pivot C. When the breech-bolt B is closed (Fig. 12) 
the elevator is depressed, so that a cartridge is 
pressed into it by the force of the spiral magazine 
spring. When the breech is opened by drawing 
back the bolt, a projection on the latter acts on a 
corresponding projection, or arm, on the elevator, 
which is thereby raised to the level of the bore, so 
as to present the point of the cartridge to the 
mouth of the chamber ; the motion of closing the 
breech presses the cartridge home into the chamber 
and again lowers the elevator to receive another 
round from the magazine, and soon until the latter 
is emptied. 

To use the Mauser as asingle-loader, the elevator 
must be prevented from falling—which it does by 
its own weight—when the bolt is forced home to 
close the breech. This is done by pushing forward, 
into a vertical. position, the thumb-piece T of a 
small lever (see Fig. 13) on the left side of the shoe ; 
by this means the elevator is locked underneath by 
a cam attached to the lever, as shown in the draw- 
ing, and the cartridges are inserted by hand in the 
usual manner. By, pulling back the lever to its 
sloping position the repeating mechanism is again 
brought into play. F 

It is as a single-loader that the German military 
authorities contemplate using the rifle in general. 
The magazine tube will be kept full, with the 
elevator locked, and the eight cartridges held in 
reserve for use at a detisive moment, either of the 
attack or defence. 

The Mauser is by no means a perfect arm, either 
as regards the shape and position of the magazine, 
or with reference to the projectile it fires ; it is also 
an extremely awkward and ill-balanced weapon, 
weighing 11 lb. when the magazine is filled, and 
the balance continually changes as the ine is 
emptied. The initial velocity is low, even with 
new Réltweill powder, and the trajectory high, in 
comparison with several of the new small-bore rifles. 
These disadvantages are compensated for by Ger- 
many being the first great military power toarm her 
troops with a repeating rifle, owing to the employ- 
ment of the existing matériel. A new cartridge is 
being experimented with, containing 89 or 90 grains 
of compressed powder, and a lead bullet having an 
envelope of very thin steel. With this improved 
cartridge the muzzle velocity is greater, the pene- 
tration considerably increased, andthe trajectory a 
good deal flatter, especially at short ranges. 

The question of covering leaden bullets with a 
thin envelope of a harder metal has attracted much 
attention, more especially in Germany and Switzer- 
land, where experiments have been carried on for 
some years. ith long projectiles driven at high 
velocities through rifling of a quick twist, there is 
the danger of the projectile stripping if too soft, 
and wearing away the barrel if too hard. Professor 
Hebler, formerly a Swiss artillery officer, proposed 
a very thin shell of steel, which he claims will 
neither lead the grooves nor wear the barrel. 





Moreover, it takes the rifling accurately, cleaning 





out the grooves every round, so that no lubricator 
is required. In its perfected form, this projectile 
is made at the well-known Lorenz ammunition 
factory at Karlsruhe, a branch of which has recently 
been established in England. In Germany, also, 
thin copper envelopes have been tried, but the 
steel, plated with nickel to prevent rust, appears to 
give the best results ; as the metal covering is so 
thin, the wear of the rifling is considerably less 
than with a hardened lead projectile. 

MacEvoy’s Detachable Malisine.—_i. 10 shows 
an ingenious adaptation of a detachable magazine 
to a Martini-Henry rifle. The case containing five 
or six rounds is easily secured to or removed from 
the gun, and when in use the depression of a spring 
in the right-hand side of the case feeds a new round 
into the breech. The arrangement, which will be 
readily understood from the illustration, was sug- 
gested by Captain MacEvoy, as only a temporary 
expedient, for utilising existing stores. 

annlicher Magazine Rifle.—This is the pattern 
adopted by the Austrian Government for re-arming 
their troops. From motives of economy and 
rapidity of transformation, the calibre of the former 
breechloading rifle—the Wernd1—has been retained, 
so that the old barrels and the existing stock 
of ammunition can be used for the repeating 
rifle. In other respects, however, the Mannlicher 
is an entirely new weapon, and presents two 
peculiarities which deserve especial notice. The 
bolt — which replaces the Werndl block —has a 
straight backward and forward (reciprocal) motion, 
and does not require to be locked by turning the 
handle down to the right as in all the other bolt 
rifles we have hitherto noticed. The automatic 
locking action consists of a wedge working within 
another larger wedge ; the former is moved back- 
ward and forward by working the handle, and, 
when shoved to the front, it causes a rear bearing 
surface, or cam, on the bolt to be locked against a 
slotted recess in the shoe, Conversely, pulling 
back the handle unlocks the bolt and opens the 
breech. The merit of this invention is very con- 
siderable, since not only can the rifle be fired much 
more quickly—the two motions of locking and 
unlocking the handle being got rid of, but the gun 
can be fired without removal from the shoulder, so 
long as there are any cartridges in the magazine; 
this cannot conveniently be done when a transverse 
movement of the bolt handle has to be effected. 

The other important feature of the Mannlicher is 
connected with the repeating action, and is ex- 
plained by the illustrations (see Figs. 14, 15, and 
16). Five cartridges are packed in a light tin 
frame, in the manner shown by Fig. 15, their 
bases being held in a groove; this frame is dropped 
from above into the magazine, which consists of a 
slot in front of the trigger-guard, and is closed at 
the bottom by a lever, or bar F, actuated by a 
curved feed spring (see Fig. 14). The cartridges 
are fed up from below by the action of the feeder 
F, which does not, however, bear against the 
frame, so that when the latter is emptied it falls 
automatically out of the slot, and can be at once 
replaced by a fresh frame of cartridges. Fig. 14 
shows the magazine empty, while Fig. 16 repre- 
sents the magazine charged and the feeder de- 
pressed. All the ammunition is carried packed in 
these frames, two of which are wrapped in a paper 
cover, so as to constitute a packet of ten rounds, 
and are thus issued to the soldier; the weight of 
each frame is 385 grains-—about that of one of the 
bullets—and the cost of production is stated to be 
less than a halfpenny. 

When these frames or cases are placed in the 
rifle, it cannot be used as a single-loader, although 
of course only one cartridge need be fired. Experi- 
ments are being made with an improved cartridge 
—having a bullet with a thin shell of hard metal— 
which will give a higher initial velocity. 

Jarman Magazine Rifle.—This is the military 
arm of Norway and Sweden, which power was one of 
the earliest to adopt a repeating rifle. The Jarman 
was at first provided with a central box magazine 
placed above the shoe on the right-hand side, and 
making an angle with the vertical plane, as shown 
in the diagram (Fig. 8) on page 411, vol. xliii. But 
this position was found so inconvenient—both in 
carrying and firing the gun—that it was abolished 
in favour of a tube underneath the barrel, which 
holds eight cartridges. There is nothing calling for 
special remark in the breech-closing action or 
repeating mechanism, a longitudinalsection of which 
is given in Fig. 17, as the principle is not unlike 
that of the Kropatschek. The Jarman has, however 
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THE BAUER COKE OVEN. 
(For Description, see Page 500.) 
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a smaller calibre (0.397 in.) than either the Kropat- 
schek or the Mauser, fires a lighter bullet with a 
higher initial velocity ; its trajectory is also rather 
flatter than either of the above-named rifles, the 


value of © being less, so that it may be looked 
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AQ HASSTYS Vitali Repeating Rifle.—Iltaly has a large stock of 
\\ sem the Vetterli single-loaders, which it has been 
NN yY ae, RK determined to convert into repeating rifles on what 
LD a ~l is known as the Vitali system. The original bolt 


action, which is practically the same as that of the 
Swiss Vetterli already described (see Fig. 7, page 
391, vol. xliii.)is retained. The magazine is, like the 
Mannilicher, a slot in front of the trigger guard, and 
into it a small cardboard box is inserted from above, 
containing four cartridges. The cost of conversion 
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single-loader. 

Guédes Magazine Rifle.—This excellent weapon, 
which is being introduced into the Portuguese 
army, is remarkable for its great reduction of 
calibre (0.323 in.) and increase of initial velocity, 
in comparison with the repeating rifles as yet 
adopted by other European armies. The bullet 
only weighs 264 grains. The breech action and 
repeating mechanism are similar in principle to those 
of the Kropatschek, which was illustrated on 

e 411, vol. xliii. 

e following Table shows the magazine rifles as 
yet introduced into European armies. The new 
French army rifle, the Lebel-Gras, will have a 
ne calibre of only 8 mm. (0.307 in.), the magazine 
being in a tube under the barrel, and holding eight 
rounds. The bolt action will be a modification of 
the Gras single loader. 

Ups Improved Powder for Magazine Rifles.—Both in 
Germany and in France extensive trials have been 
carried on with the object of producing an improved 


S KL OSA Process NS 
smokeless powder for small arms, which shall also 
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462.8, give higher initial velocity, and not corrode the 
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TABLE OF THE REPZATING RIFLES ADOPTED BY EUROPEAN ARMIES. 





| 
Weight | 
Calibre. | 


| (Maga- 
| zine 
Empty). 


Name of Rifle. Country. 


Weight | powder 
ee Charge 
Bullet. age, 


| | 
\Numberof, 
Muzzle Cartridges 
in Maga- 
zine, 


Twist of 
Rifling in | 
Calibres. | 


a2 


“wo | Velocity. REMARKS. 








| Ib. oz, | 


in,..| gh 
-| 10 4 | 0.433 | 


330 
| 
9143 0.433 | 
9 8$ 0.433 | 


Mauser .. Germany 
386 


Kropatschek.. France (naval) 71 
oe 7 


Mannlicher ..'Austria 
Vitali .. .. Italian 9 9 | 0.408 
Jarman 
Vetterli 
Guédes 
Pieri .. 


.. Swedenand Norway 10 1} 0.397 
.. Switzerland .. 10 

.. Portugal 

.. Experimental 


gr. 
75 


| \ft. p. sec | 

| 8.453 | 1430* | Eight |* 1571 ft. with new 
| | cartridge. 

8.416 1430 Seven 

3.547 | 1437t Five + 1575ft. with new 

| | cartridge. 

1430 Four Converted from the 

| Vetterli. 


1 in 50 
1 in 50 
1 in 68} | 
1 in 63} | 

| 
1in55 | 
lin 634 | 
lin 35 | 
1 in 36} | 


3.759 


3.222 Eight 

3.776 | Eleven | 

2.769 } 

2.569 | | Five /With steel envelope 
| to bullet. 

| 


1536 











Nors.—The Pieri rifle is introduced to show the high velocity and flat trajectory obtained by reducing the calibre and increasing 


the powder charge. ° 


metal of the gun. 


In Germany pyroxyle (gun| chamber /, where they give up most of their heat 


cotton) and Schultze (nitro-lignin) have chiefly been | to the firebrick and then go by the opening m into the 


experimented with. 
has been bestowed upon picric powders. Brugere 
powder is composed of ammonium picrate and salt- 
petre, and is of a greenish yellow colour ; this is 
stated to give great uniformity of results, and the 
new (Lebel) cartridge weighs 28 per cent. lighter 
than the old one for the Gras rifle, so that the 
soldier could carry 100 instead of 70 rounds with- 
out any increase of weight. 


(To be continued.) 








THE BAUER COKE OVENS. 


A NEW system of coke ovens, designed by Dr. 
Theodor Bauer, of Miinich, has lately been introduced 
into this country, and has met with a very favourable 
reception by coke manufacturers. Dr. Bauer is no 
novice in coke oven construction. He has for many 
years held appointments in large works, and has de- 
voted much time to the perfection of this one branch 
of the iron industry, with the result that quite a 
number of improvements have been introduced by him. 
His labours have now produced an arrangement of 
coke ovens which, judging by the experiences already 
gained with it, possesses great promise. It will sim- 
plify matters rather to describe the one type of oven 
which we illustrate on page 499 than to compare its 
various features with the numerous coke ovens already 
in use. 

The object of Dr. Bauer has been to construct a 
group of ovens, so arranged that they can be worked 
continuously with or without gas condensing apparatus, 
that they shall yield the highest practicable percentage 
of large hard coke suitable for blast furnace work from 
coals of very varying compositions, and that the heat 
developed by the burning gases shall be utilised to the 
greatest possible extent. 

As will be seen on reference to Figs. 1 and 2 of 
our engravings, the ovens are arranged concentrically 
around a chimney, the radial coke chambers or retorts 
» alternating with the combustion chambers 4, while 
between these and the chimney, and also below them, 
are placed the regenerative and gas flues with their 
air sapply and heating canals. Each retort ) forms 
a chamber about 10 ft. high and 6 ft. deep from front 
to buck, aud with an average width of about 1 ft. 4in., 
tapering from about 1 ft. at the top. The coal capacity 
is about 2 tons ; the coal is charged through the funnel 
a, and the coke is, when finished, discharged by the 
door at c, an operation which is readily performed, 
since the coke slides out owing to the shape of the 
retort. The average time occupied for each charge is 
about twenty hours, and since this group of ovens 
consists of forty retorts, the total capacity amounts 
to about 80 tons of coal converted in twenty-four 
hours. 

The gases which evolve during the coking process 
pass out through the passage hi into the gas main 
e, which latter forms a continuous ring around the 
ovens with a valve to each retort, by means of which any 
one can be shut off from the gas main for charging, 
cischarging, or repairs. 


Iu France, much attention | central chimney o. 


| It will be understood that while the coke retorts 


and the combustion chambers are each separate and 
independent of the adjoining ones, the air and gas 
chambers, as well as the regenerator chambers, are 
common to the whole system. If it is desired to use 
part or all of the gases from the retort directly for 
combustion, a damper, opposite the gas outlet d, can 
be opened from the outside, admitting the gases at 
once into the passage g. The apparently somewhat 
complicated construction of the various chambers and 
passages can be easily traced out in the Figs. 1 
and 2, the section lines 1 to 9 on the vertical section 
referring to corresponding parts on the plan. 

From this brief description it will be seen that these 
ovens can be worked with or without a gas con- 
densing system, and that the arrangement also enables 
large coke ovens to be worked in conjunction with 
condensers of any convenient size, and in places where 
poor coal is used or where no great value is put upon 
the by-products, this is of importance. Part only of 
the gases are then condensed and part of them passed 
directly into the gas chambers. 

Dr. Bauer claims a high yield of by-products by the 
use of these ovens. With some unimportant alterations, 
chiefly in the dimensions of the retorts and some other 
proportions, coals of widely different composition can 
be used for the production of useful coke. On the 
question of yield of coke it will be best to quote results 
obtained by users of this system, and these latter 
number among them already several of the largest firms 
in Austria, Germany, and in France. Of all these the 
works of Messrs. Schneider and Co., in Creusét, are 
probably best known, and we will quote the experience 
there gained, The Creusét Works have in use a forty- 
chamber oven, not of the circular form above described, 
but built as a rectangular block, and of this arrange- 
ment we give a cross-section in Fig. 3. In this, as in 
the circular ovens, the retorts and combustion chambers 
are placed alternately, but the general arrangement is 
not regarded by Dr. Bauer as so convenient as the 
circular one and it does not admit of such systematic 
working ; when the Creusét ovens where built in 1885, 
Dr. Bauer had not perfected his system of circular coke 
ovens, 

44 to the end of September, 1886, 1800 charges 
had been drawn, and of these 100 consecutive charges 
had been carefully weighed and analysed with the 
following results. The coal used was a mixture of 
50 per cent. St. Etiénne and 50 per cent. anthracite ; 
the weight for each chamber was 1824 kilos. (about 
4020 lb.), and yielded 1347 kilos. of coke, which is 
equal to 73§ per cent. ; some allowance should here be 
made for the surplus water contained in the coal, and 
for small coke, which, however, it is claimed is only 
produced to a very limited extent; in the tables 
from the Creusét Works it figures at 5? per cent., 
making, with the water allowance, a total of coke of 
80} per cent. On the other hand the coal mixture is 
stated to contain 18 per cent. of gases, leaving only 82 





per cent. of carbon, and if the results show 80? per 
cent, it is remarkably near the possible result. The 
proprietors of the Creusét Works are, we are informed, 


From the main e the gases go | so entirely satisfied with the performance of the Bauer 


to the condensing apparatus (not shown in our engrav- | coke ovens, that they have acquired the right to erect 
ings), and those not condensed pass back to the ovens | at their works as many more ovens as they require and 


into a second circular pipe f. From thence by means of 
passages y, the gases enter the gas chamber /, where 


| several are now in course of construction. An item of 
| some importance which should be mentioned here is, 


they are mixed with air which has been admitted by any | that with a well-regulated gas regenerative system, 
of the air openings », and heated on its way by contact | smoke is absent. 


with the walls of the regenerator chambers / while pas- 


| As regards this country we learn from Mr. Jules 


sing through the air channels p, before finally passing | Elsner, of 80, Lombard-street, E.C. (who represents 
through the air-mixing chamber j to the chamber h, as Dr. Bauer here), that Messrs. William Baird and Co., 


above stated. 


| of Glasgow, are now building a forty-chamber circular 


The hot mixture of gas and air now passes by the | coke oven on this principle at their colliery in Ayr- 
flue i into the combustion chamber /, shown in sec- | shire, which will be finished before the end of this 


tion on the right-hand side of the section Fig. 1; 
more air can be admitted here, if necessary, by the 


ear, and several other firms are negotiating. ~ We 
1ope at some future date to have something more to 


opening » below the chamber, and the combustion say on the performance of the Bauer coke ovens in 
gases now pass upwards, and then down through the | England. 





RHODES’S SEMI-MULE. 

In the splendid display of cotton machinery to be 
seen in the Manchester Exhibition nothing attracts 
more attention than Rhodes’s semi-mule. The reason 
is to be found partly in the novelty and the promise of 
the invention, and partly in the fact that the mule is the 
central feature in cotton spinning, and that an improve- 
ment in it affects the cost of yarn more directly than 
if made in any other machine. The difference between 
the ordinary mule and Rhodes’s is very simple. As 
hitherto constructed the rollers which deliver the 
roving to the spindles are carried on a fixed frame, 
while the spindles are mounted on a carriage which 
moves outwards from the rollers to give the ‘‘ stretch,” 
and returns again when the yarn is being wound on 
the cop. Thus the carriage alternately recedes from 
and advances towards the rollers, the number of 
stretches per minute being six for 32s. yarn. Now, 
according to Mr. W. H. Rhodes’s arrangement, both 
the roller frame and the spindle carriage advance and 
recede, first going to meet each other and then 
mutually retreating. Each has thus only to travel half 
the usual distance. There is a gain in production by this 
mule of some 5 per cent., but this is not its chief advan- 
tage. The principal economy effected is in the labour 
of the minder, who under the arrangement has only 
half the distance to walk at each stretch and ex- 
periences less difficulty in piecing. This opens the 
way to the increased employment of female labour in 
spinning, a result which is ardently desired by the 
manufacturers, who find women better to deal with 
than male spinners, as the former practically have no 
trade society to dictate terms to their employers. 

The illustrations show on page 499 the fixed headstock 
a, the roller beam and spools on the travelling frames g 
(spring pieces), and the spindle carriage 6. The 
spindles are close to the rollers and are ready to begin 
the stretch, This is effected by theshaft K, which is 
carried in fixed bearings and is driven from the head- 
stock by bevel wheels and an inclined shaft. On the 
shaft K there are a number of pinions s, each gearing 
into a rack ¢ on each spring piece. When the shaft is 
set in rotation, the spring pieces, which run on the 
wheels Ah, are moved backwards, the motion to the 
rollers being meanwhile transmitted through a sliding 
pinion (Fig. 2) carried along the headstock by the 
sliding frame wu. he spindle carriage obtains its 
motion from the scrolls « x' through cords in the usual 
way. Messrs. Curtis and Co., Chapel-street, Man- 
chester, arethe makers of the mule. They have pre- 
viously brought out many of the improvements effected 
in cotton machinery by Mr. Rhodes. 








STANLEY’S WHEEL PEN. 

WE illustrate below anew form of dotting pen re- 
cently introduced by Mr. W. F. Stanley, of Great 
Turnstile, Holborn, London. The pen is constructed 
with an inner nib, as shown, which just touches the 





rowel. By this arrangement a very uniform supply of 
ink to the rowel is obtained, so that 60 ft. of continuous 
dots can, it is said, be ruled with one supply of ink. 








COMPOUND CONDENSING TANDEM 
ENGINE. 

On our two-page plate we this week illustrate a com- 
pound condensing tandem engine constructed by Mr. 
Thomas Powell, of Rouen. The engine has a high- 
pressure cylinder 13.78 in. in diameter and a low-pres- 
sure cylinder with a diameter of 2 ft. 3.56 in., the 
stroke being 3 ft. 11.2in, The high-pressure cylinder 
is placed next the crank in order to allow the pistons 
and rod to be withdrawn through the low-pressure 
cylinder, With the same object in view a peculiar 
construction has been adopted for the back cover of the 
p28 aga and the front cover of the low-pressure 
cylinder ; that for the high-pressure cylinder is shown 
in Fig. 4, where it will be seen that the cover is made 
in two parts, the smaller of which can be drawn bodily 
through the low-pressure cylinder. 

The cylinders stand on a cast-iron bedplate, suitably 
machined, and are connected together by four polished 
steel stays, which allow of easy access to the stufting- 
boxes. Both cylindersare provided with steam jackets, 
= are, in general, arranged to drain back into the 

oiler. 

The steam valves for the high-pressure cylinder are 
situated on the top, and are operated by the Correy 
automatic expansion gear, which has already been 
described in our columns.* In this gear the valves are 
closed by the pressure of the steam on the valve 
spindles, an air dash-pot being used to check vibra- 
tion. The cut-off is regulated by the position of the 
triangalar cam shown in Fig. 1, which is controlled 
by the governor. This latter is of simple construction, 
and is a by double belts. 

The exhaust valves for this cylinder are shown in 

. * Vol. xx., page 354, 
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Fig. 4, and owing to their construction are automati- 
cally balanced. For on starting the engine, steam 
leaks past them into the valve chamber, until the pres- 
sure here is just sufficient to keep the valve tight up 
toits face, when the leakage ceases. These valves are 
placed in a chest at the side of the cylinder, and are 
worked by an ordinary eccentric. The low-pressure 
cylinder is fitted with a common D valve, which is 
driven by the same eccentric as the exhaust valves of 
the low-pressure cylinder. The condenser is fitted 
with two air-pumps, which give a good vacuum, and 
the injector is placed in the exhaust pipe near the low- 
pressure cylinder. The injection cock is provided with 
two handles, one above theother ; the bottom one raises 
out of its seat the conical plug, which is then rotated 
by the upper handle, an arrangement securing ease in 
working, and the durability and tightness of the valve. 

The crankshaft brasses are adjustable both verti- 
cally and horizontally, and are made either of cast iron 
or steel, lined with a special hard white metal. 





THE MIDLAND NEW GOODS STATION. 

THE enormous goods station which has been built 
by the Midland Railway Company beside their 
terminus at St. Pancras, is now being gradually brought 
into use, although there still remains a great deal to 
be done before the main area of the station can be 
properly utilised. The coal sidings and the milk 
platforms are at work, and most of the potato wharves 
are being used, and before very long the immense 
space may be expected to become the scene of great 
activity. The site is an irregularly-shaped piece of 
land of 14 acres, having a frontage of 270ft. towards 
Euston-road. It runs back about 1200 ft., and at the 
opposite end it has a frontage of 680ft. into Phcenix- 
street. At the west side there lies Ossulton-street, 
while at the east Midland-road intervenes between the 
goods and the passenger stations. The most striking 
feature of the station is that it forms a two-story yard, 
the upper yard constituting the roof to the lower, 
which is 10 acres in extent and 14ft. high to the 
underside of the girders above. The upper story, 
which is at the general level of the main lines where 
they enter the passenger station, is carried on columns 
and girders. There are about 460 columns, spaced 
35 ft. apart one way and 33 ft. theother. Thecolumns 
are for the most part 2ft. in diameter, although some 
are 2ft, 6in. They are l}in. thick, and 14ft. 6in. 
high ; each stands on a cast-iron base 4 ft. 6 in. square 
and 2ft. deep, below which there is 4ft. of blue 
brick, and a foundation block of concrete, the depth of 
which varies with the nature of the ground, while its 
base, 12 ft. square, rests in the London clay. On the 
caps of the columns are fixed the main girders, which 
in most cases are 35 ft. long, although in certain parts 
the irregular nature of the site necessitates the use of 
girders of lengths up to 50 ft. The girders are 4 ft. 
deep and have flanges 2 ft. 4 in. wide. Between them 
are placed cross-girders, 7 ft. apart and 2 ft. 6 in. deep; 
these are carried on stools which raise them clear of 
the bottom flange of the main girders, except in one 
part, where a number of turntables are to be fixed in 
the upper yard. Here the cross-girders stand directly 
on the lower flange of the main girder to provide sufti- 
cient depth between themselves and the rail level to 
admit the turntables. The floor is composed of 
curved plates, 6 ft. 2 in. by 3 ft. by 3 in., rivetted to 
the underside of the flanges of the cross-girders. At 
the lowest part of the curve, midway between the gir- 
ders, ferrules are inserted in the plates to deliver the 
surface water into gutters below. These gutters de- 
liver at intervals into vertical conduits which are con- 
nected to drain pipes below ground. 

The main line enters the upper yard at the north-east 
corner, and from this point the rails spread over the 
entire area. Those which go westward are appropriated 
for coal sidings. The cht Waske are conveyed to the 
ground level by a hydraulic lift constructed by Messrs. 
Tannet, Walker, and Co., of Leeds, and when lowered 
they are discharged directly into vans or the contents 
are piled in heaps at the discretion of the coal mer- 
chants. There is thus no shooting or breaking of the 
mineral. A brick walls cuts off the coal yard from 
the rest of the station, the area thus appropriated 
being 473 ft. by 83 ft. Next to the coal sidings in 
the upper yard come the milk platforms. These are 
covered with a light roof and are approached by a 
short incline from Ossulton-street, although if the 
drivers of the milk carts prefer it, they can ascend by 
either of the two inclines of 1 in 35 which give access 
to the general yard. A large one story warehouse or 
shed is to be built parallel with the west side of the 
yard, and will measure 800 ft. by 150 ft. This shed 
will have a large number of rails running into it from 
the main sidings and will be furnished with platforms 
and cranes for discharging goods. At the opposite 
side of the yard a four-story warehouse, 300 ft. b 
100 ft., is being erected. Trucks can run into it on two 
levels, and street vans can be loaded within it. 

The trucks descend from the upper to the lower 
yard by three hydraulic hoists, and are distributed on 
the ground level by specially designed locomotive en- 





gines which will go up or down in the lifts. The 
whole lower yard is pitched with granite sets laid 
flush with the tops of the rails, so that carts and 
vans can be drawn into any part of it. The trucks 
carrying potatoes and garden produce are discharged in 
a series of wharves at the Euston-road end of the yard. 
These wharves are arranged in two brick buildings, 
which are divided by partition walls into separate 
holdings, and are let to salesmen who can receive and 
store their goods on their own premises. The lower yard 
is lighted by gas and by the sunlight, which enters at 
the edges. It is intended eventually to cut openings 
through the iron floor at places where the traffic above 
will permit of it ; by this means sufficient illumination 
will probably be secured on bright days, In dull 
weather, and at night, gas will be used, at least until 
it is superseded by the electric light, as it must be 
some day, 

The whole area is surrounded with walls faced with 
red Leicester bricks, and finished with Mansfield 
stone copings and mouldings. At the south and east 
ends there are private roads covered with light roofs, 
and hidden by a screen of red brick, filled with wrought- 
iron work, the design being made to harmonise with the 
hotel and passenger stations. 

The ironwork in the station amounts to more than 
16,000 tons, and has been supplied in about equal pro- 

ortions by Messrs. Andrew Handyside and Co., of 

erby, Messrs. Eastwood, Swingler, and Co., of Derby, 
and Mr. John Butler, of Stanningley, Leeds. Messrs. 
Gimson and Co., of Leicester, supplied the roofing. 
The ironwork has been erected by Mr. R. J. G. Read, 
A.M.I.C.E., engineer to the three contractors. The 
general contract has been executed by Mr. John Fir- 
bank, of Newport, Mon., whose agent is Mr. George 
Throssel. Mr. J. A. McDonald, MICE. has designed 
and supervised the work, Mr. John Underwood being 
the chief constructive engineer to the Midland Railway. 





NOTES FROM THE SOUTH-WEST. 

The Tin-Plate Trade.—Notice has been posted at the 
Melingriffith Works, near Cardiff, to the effect that in 
consequence of the high price paid for block tin and the 
low value obtainable for tin plates, the works will be 
closed for the present. The notice adds that operations 
will be resumed wherever prices will allow of the manu- 
facture being carried on without loss, Other notices have 
been given to the same effect. 


Cardiff.—There have been numerous inquiries for steam 
coal, anda considerable business has been transacted. 
House coal has also hardened in value, although there has 
been no sudden upward movement in prices, The Spanish 
iron ore trade has been fairly active. 


Rhondda Valley Tramway.—The Rhondda Valley Tram- 
way a line having been completed for the district 
between Pontypridd and Porth, a car, drawn by three 
horses, was run on Saturday for a trial trip along the 
whole distance. Several members and officials of the 
Pontypridd and Ystradyfodwy local boards and of the 
Tramway Company rode in the car with Major Hutchin- 
son, the Board of Trade inspector. Some objections were 
made on behalf of the local boards, but the principal ob- 
jection was that of the Pontypridd Board to the soft 
nature of the material used in metalling the road. It is 
1 that a service of cars will be run in about a fort- 
night. 


The Bute Docks.—A provisional agreement has been 
entered into for the transfer of the Bute Docks to the 
management of the Taff Vale Railway Company, Sir W. 
T. Lewis, on behalf of the Bute Docks Company, and 
Mr. Inskip, on behalf of the Taff Vale Railway Com- 
pany, having fully discussed the matter. 


Water Supply of Cardiff.—The water in store in Llanishen 
and Lisvane reservoirs is returned at 47,000,000 gallons, 
and the night supply has accordingly been resumed. 


The Dowlais Works.—For some time past Lord Win- 
borne, chief proprietor of the Dowlais Works, has 
been in communication with the Marquis of Bute for a 
large track of land in the vicinity of the Tharsis Copper 
Works, on the East Moors, Cardiff. The negotiations 
have now been brought to a successful issue, and Lord 
Winborne will take the necessary steps for the building 
of furnaces, &c., preparatory to the removal of the Dow- 
lais Iron and Steel Works to Cardiff. The intention is 
to erect steel works of the most approved type. 


N .-—Considerable anxiety is felt in the tin-plate 
trade in consequence of a continued rise in block tin, with 
scarcely any corresponding advance in tin plates. Steel 
rails have been quoted at 4/. 5s. to 4/. 7s. 6d. per ton. 


Pontypridd and Caerphilly Railway.—A contract for 
structural alterations in Pontypridd Station and addi- 
tional siding accommodation to enable the Newport and 
Caerphilly ilway Company to run passenger trains 
into Pontypridd Station, has been let to Mr. Mathias, 
he The works will be proceeded with early next 
month. 


A New Screw Tug for Cardiff.—On Wednesday morning 
the new iron screw tug Thistle made a trial trip in Mil- 
ford Haven, when she steamed over the measured distance 
at the rate of 14 miles per hour. The Thistle was recently 
launched at the Castle Steel and Iron Works of the Mil- 
ford Haven Railway and Estate Company, Limited, 
where her machinery has been fitted by the owners, 
Mesers. D. B. M‘Callum and Co., engineers, Cardiff. 
Her principal dimensions are: Length, 90ft.; beam, 





20 ft. ; depth, 11ft. She is fitted with compound engines, 
20 in. and 36 in. cylinders, and 24 in. stroke. 


Sale of Mineral Property.—On Saturday Mr. Gottwaltz, 
of Messrs. Gottwaltz and Bowring, offered for sale at 
Cardiff the Meiros Colliery, situate in the parishes of 
Llanharran and Peterston, together with the pumping 
and winding engines, boilers, and fixed plant. The 
auctioneer, before proceeding to sell, stated that the 
property comprised two well-lined shafts, 18 ft. Gin. by 
11ft., and that several seams of coal had already been 
proved. The last seam, struck in March, 1887, averaged 
about 4 ft. in thickness, and was believed to be the No. 3 
Rhondda, whilst the top vein was cannel coal, varying from 
10 in. to 12in. in thickness. The property was held under 
lease dated June 20, 1885, for sixty years from September, 
1884, subject to a royalty of 6d. per ton of 2520 lb. for 
through and through coal, large and small, so long as the 
selling price of through and through ‘coal did not exceed 
0s. 6d. per ton at Cardiff, but should that price be ex- 
ceeded an additional royalty of 2d. per ton would be de- 
manded. There was also a royalty of 4d. per ton on the 
blackband worked, 3d. per ton on fireclay, and 2d per ton 
on stone, with a dead rent of 415/. per annum ; but with 
the exception of 1d. per ton on the through and through 
coals, the rent merged into the royalties above mentioned. 
The tirst bid was 4000/., which was speedily run up to 
9600/., at which sum the colliery was knocked down to 
Mr. Nance, coal merchant, Cardiff. 


Coal in the Forest of Dean.—Coal has been advanced 1s. 
per ton this month in the Forest of Dean and Radstock 
districts. 


Gloucester Canal Company.—The half-yearly meeting of 
the Sharpness New Docks and Gloucester and Birming- 
ham Navigation Company was held at Gloucester on 
Wednesday. The report stated that the receipts showed 
an increase of about 500/., notwithstanding that consider- 
able reductions had been made on the import rates. A com- 
mittee had reported that the want of activity on the 
Birmingham section had not been peculiar to their water- 
way, but that the trade of the Midlands had been gene- 
rally depressed, with a falling off of heavy traffic. The 
report of the engineers on Shepperdine as the site of a 
proposed new entrance to the ship canal, showed that it 
was eminently suitable. Though the directors did not 
recommend the shareholders to adopt this enterprise at 
present, they regarded the information obtained as of 
great value. It was added that a committee of the Bir- 
mingham Town Council, which had surveyed the water- 
way from Worcester to Sharpness, and from Worcester 
to Birmingham, was instituting further inquiries, and 
recognised the necessity of an improved waterway from 
the sea to the capital of the Midlands. The balance of 
revenue was 4842/., which would pay the half-year’s 
dividend on the ‘‘ A” preference shares, and 2} on the 
‘“* B” preference stock. The report was adopted. 





QUEENSLAND HARBOURS AND Rivers.—The condition of 
the Norman river bar has engaged the attention of the 
Queensland Harbours and Rivers Department, and the 
Colonial Treasurer has been interviewed by a deputation, 
with a view to the sending a dredge intended for the 
Gulf as early as possible. The non-arrival of a report 
of Sir John Coode on the Gulf will, however, cause some 
delay in the matter. Dredging works at Townsville, in the 
Fitzroy at Bundaberg, and in the Brisbane are all pro- 
ceeding satisfactorily. 





Socrery or ENGINEERS.—At a meeting of the Society 
of Engineers, held at Westminster Town Hall on Monday 
evening, November 7th, Professor Henry Robinson (Pre- 
sident) in the chair, a paper was read by Mr. Perry F. 
Nursey (Past-President) on ‘‘ Primary Batteries for Illu- 
minating Purposes.” The author commenced by observing 
that there was a wide field open for electric lighting by 
primary batteries in houses generally, owing to the costli- 
ness of the steam-driven dynamo-electric system. He 
then explained the principles of the primary battery, and 
cullieal its history ; after which he laid down the leading 
conditions which should obtain in a battery for electric 
lighting on a broad and general scale. He then described 
some peed batteries for special purposes and for 

eneral lighting ; the latter included those of Holmes and 

urke, Ross, Coad, Lalande, Skrivanow, Upward, Pollak, 
Newton, D’Humy, and Friedlaender, and the ‘‘ Regent,” 
the “‘ Union,” and the “‘ Eclipse” batteries, The author 
having pointed out the leading characteristics of the 
various batteries, observed that son:e of them had shown 
themselves to be efficient and useful by the results of 
their re oar in mansions and large establishments. 
These included the Upward, the Holmes and Burke, and 
the Lalande batteries. There was, however, no evidence 
that they could be applied economically to the lighting of 
the principal rooms in more modest residences—in a 
word, for general public domestic lighting. What was re- 
quirei was cheapness and efficiency ; cheapness, meaning 
either a small first cost and cost of maintenance, as in 
the case of a battery placed in a house, or a moderate 
charge for a measured supply of the electric current as in 
the case of a central distributing station. There were 
special merits in most of the batteries, and the author 
stageet a fusion of interests and a testing of batteries 
to destruction by a competent committee of disinterested 
electricians, chemists, engineers, and commercial men. 
Out of the results there might be formulated a system 
which would meet all the public requirements, and in the 
end prove beneficial to the representatives of those sys- 
tems which might fall by the way. This would be the 
means of working out the doctrine of the survival of the 
fittest in an expeditious manner. The paper was illus- 
trated by diagrams, and by installations of several of the 
batteries from which a number of glow lamps were lighted. 
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LIFTING BRIDGE AT TARANTE. 


T'nE bridge of which we have published general and 
detailed views in some previous issues, as well as on 
pages 502 and 506 of our current number (see ENGINEER- 
ING, page 410 ante, and the two-page plate in the issue 
of October 28) crosses the canal that forms a communi- 
cation between the so-called great and little seas of 
Tarante, and joins the new town with the old one. 





Plate }400« le 








mounted on Vignoles rails and placed at the end of the 
abutment where they are controlled by a system of gear- 
ing worked by the turbines. The rising and falling 
movements are obtained by four nuts worked from an 
endless screw and by gearing driven from the turbines. 
Before the bridge was opened for traffic it was tested 
with a uniformly distributed load of 280 tons, which 
was kept on the platform for twenty-four hours ; the 
maximum deflection that took place under this load 
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This fine work, which was carried out by the Impresa 
Industriale Italianadi Construzioni Metalliche, directed 
by Mr. A. Cottrau, was opened for traffic with much 
ceremony on May 22 last, and is undoubtedly the finest 
example of iis class in Italy. The original scheme is 
due to Vice-Admiral Acton, who, with the intention of 
putting it into execution during his tenure of office as 
Minister of Marine, put out the work to competition 
among the various Italian constructors, A large 
number of firms responded to this proposal, and the 
project that was accepted was the one submitted by 
the Impresa Cottrau of Naples, on account partly of 
the very great economy of the design, and partly 
because of the elegance it displayed, and the simplicity 
of the hydraulic mechanism employed for opening and 
closing the bridge. 
The following are some of the principle data of the 
work : 
Distance between the axes of rota- : 
tion ... ut & an .. 219 ft, 9.8 in, 
Clear distance between abutments 188 ,, 3.9 ,, 


Width between handrails ... er 22 ft. 
Rise in centre & ste .. 12ft. 1:6in. 
Clear headway es am 41 ft. 
Total length of ironwork ... 292 ,, 
Weight of ironwork... sis 526 tons 

ee counterbalance... 532 ,, 


The bridge consists of two half-arcs meeting accu- 
rately in the centre when closed. Each leaf is sub- 
jected to two movements, a rising and a rotating 
motion, effected by mechanism that is actuated by 
two turbines of 14 horse-power, working at a speed 
of 240 revolutions per minute; or by hand power, 
where 36 men are required at each half of the bridge 
to work the capstans provided for the purpose. The 
time required for opening or closing the bridge by 
hand is 17 minutes; with the turbines the complete 
operation is effected in 5 minutes, The two turbines 
are driven from a large reservoir holding about 20,000 
cubic feet of water, and placed at a height of 62 ft. 
above the mean sea level. ‘he rotating movement 
which has to be given to each arm to allow passage for 
the large ironclads, is obtained from two large wheels 
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was 3.35 in,, or exactly half the amount allowed in the 
conditions of the Government scheme. On the load 
being removed this deflection wholly disappeared. 





FUSIBLE SAFETY PLUG. 

Tu fusible safety plug illustrated below is the in- 
vention of Mr. E. H. Parry, and has been adopted by 
the South Wales and, Monmouthshire Boiler Insurance 
Company, Limited, of Swansea. The fusible metal is 
interposed between two brass shells, which protect it 
from the water, and expose only a line of its surface to 
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the furnace gases. The outer shell and the fusible 
metal fit against a seating in a hollow brass plug 
screwed into the crown of the furnace, and are held 
firmly in place by a cotter driven through slots in two 
lugs on the’plug. The entire device can be cleaned both 
inside and out without any difficulty, and can be taken 
to pieces without screwkeys. 


































ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Srr,—Since my letter of October 24 was written, I have 
had an opportunity of referring to a book by Mr. E. B. 
Dorsey, on “English and American Railroads Com- 
pared,” published this year, which appears to be a ropsiet, 
with additions, of the papers referred to by Mr. F. C. 
Smith, as having been read by Mr. Dorsey before the 





American Society of Civil Engineers; for I have suc- 
ceeded, after considerable search amongst the numerous 
tables it contains, in unearthing the figures cited by Mr. 
Smith at page 408 of your issue of October 14. 

The unreliability of figures furnished by Mr. Smith 
have already been so fully demonstrated as to render 
superfluous any further criticism of such as rest solely on 
his authority ; but as the figures above referred to are 
put forth as resting on the authority of Mr. Dorsey, 
pernere you will allow me to make some remarks respect- 
ing them. 

In the first place, I find that the figures as they stood 
in Mr. Dorsey’s book (Table No. 45) do not really repre- 
sent what they are stated todo by Mr. Smith. The latter 
gives them as representing the cost for repairs, &c., of 
locomotives for moving ‘*one ton one mile.” In the 
original table, the heading of the column in which they 
appear stands thus: ‘‘ Per one ton or one passenger moved 
one mile.” This isa very different thing, and at once 
stamps the figures as doubtful as a basis of comparison im 
the matter in question, apart from anyother considera- 
tions affecting them. What relation is there, I should 
like to ask Mr, Smith, or even Mr. Dorsey himself, who, 
I see in his book, challenges the world to discredit his 
figures, and to question his conclusions, and who will 
therefore, I trust, pardon my here doing so—between one 
ton moved one mile, and one passenger moved a like dis- 
tance? And yet these two unrelated and incoherent 
factors are thrown indiscriminately together in Mr. 
Dorsey’s table, and the result quoted by American 
writers as evidence of the superiority of American over 
Engiish locomotives. And the absurdity is the more 
evident when we turn to pege 16 of Mr. Dorsey’s book, and 
learn the way in which the *‘ ton-mileage” and the ‘‘ total 
mileage of passengers” cn English railways were arrived 
at. Under the head of ‘‘ Ton and Passenger Mileage,” 
the author says: “‘ No return of these all-important items 
for comparison is made in England.” He then adds this 
very remarkable statement: ‘‘ The author, after careful 
inquiry and investigation, decided that the average freight 
charge on all freight moved in the United Kingdom was 
about 1d., or 2.5 cents, per mile per ton ; but in order to 
be conservative (sic), he has taken the average charge at 
1d., or 2 cents, per ton per mile.” Having ‘‘ decided” in 
this arbitrary fashion on a factor, the reader is further in- 
formed; ‘‘In order to get the ton-mileage, the receipts 
from freight, as reported by the companies, in pounds 
sterling have been multiplied by 240.” 

So much for the ‘‘ ton-mileage.” But the process gone 
through in calculating the ‘‘ total mileage of passengers” 
(or the ‘‘ one passenger moved one mile,” as the table 
has it), is equally, if not more arbitrary, still ; seeing that 
it hangs on the correctness, or otherwise, of the divisor 
0.0233 dols., which is explained in a foot-note, as follows: 
** One and one-sixth pence being the estimated charge per 
passenger per mile on all the English railroads, first, 
second, and third-class included, exclusive of season 
tickets.” The process in its entirety, as pursued by Mr, 
Dorsey, is too long to be quoted in extenso here, and I 
must, therefore, refer your readers to page 17 of Mr. 
Dorsey’s book for the complete problem. I would, how- 
ever, quote one sentence more which states: ‘ In order 
to save labour and time, many of the following calcula- 
tions for passenger mileage (English) were made by multi- 
plying the total reported receipts in pounds sterling from 
ordinary ee by 206, the estimated average number 
of miles that can be travelled for each pound paid.” It is 
only fair to Mr. Dorsey that I should here state that he 
quotes the opinions of persons of more or less authority in 
support of the correctness of the rates per ton-mile, and 
per passenger-mile which he assumes. But, afterall said 
and done, the matter rests only on an assumption, open, 
more or less, to question. 

At the same time, while we have the above curious 
factors introduced in the production of the figures on 
which reliance is placed by American writers for drawing 
conclusions unfavourable to English locomotives, the 
factors omitted from the problem are equally notable, 
namely, those of speed and of gross load hauled. The 
former has been already commented upon, and its omis- 
sion from the calculations is all the more remarkable, 
seeing that Mr. Dorsey, on page 14, states: ‘‘ English 
freight trains run much faster than ours, probably averag- 
ing 25 miles an hour.” Next, the omission of all con- 
siderations of ‘‘ gross load” from the calculations is even 
more important. For the purpose of Mr. Dorsey’s paper, 
which appears to have been published to show that the 
‘* operating” of railways was more economically done in 
America (where, of course, everything is done so per- 
fectly) than in this country, the omission of gross load 
from his calculations may have been reasonable enough. On 
that point there is here no occasion to express an opinion— 
the question under discussion being ‘‘ English v. American 
Locomotives,” not railway management. But in any ques- 
tion as to the cost of motive power it is all-important, be 
cause, so far as the locomotive, as a mechanical structure 
adapted to its purpose is concerned, it is all the same 
whether the load consists of dead weight, or of paying 
pi or passengers. What we want to know in dealing 
with figures, and to know beyond question, is, what is 
the mechanical work done in respect of load and speed ? 
—not how many tons of freight, or how many passengers 
have been carried? Doubtless, owing to peculiarities 
incidental to the traffic of the two countries, the dead 
weight per ton of freight, or per head of passengers, is 
greater in thiscountry than in America, which, taken in 
conjunction with the higher speed at which trains are run 
here, would be found to more than account for any differ- 
ence in cost of motive power estimated on the basis of 
traffic receipts which could reasonably be relied upon, 
and which Mr. Dorsey’s tables have been so readily 
accepted by superficial writers as establishing. 

The fallacious character of the basis of comparison 
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adopted in the table, so far as the locomotive question is 
concerned, can be at once seen by an examination of the 
figures themselves, as given by Mr. Dorsey, and quoted 
by ae correspondent in your issue of October 14. The 
higher figures standing against the English railways in the 
listare quoted by him as proof of the English make of 
locomotives being inferior to the American one. Your 
correspondent is, however, easily misled, or is indifferent 
about misleading other people. For this state of things 
Mr. Dorsey is, I regret to say, not free of responsibility ; for 
at page 125 of his book he makes a similar assertion. After 
saying that ‘‘a careful perusal of the preceding pages 
must convince the most sceptical that American railroad 
management is much more economical than English” 
(about which I express no opinion), he concludes the 
sentence with the following extraordinary statement— 
“and that the American locomotive will do the same 
amount of work as the English at about one-half the cost 
for ‘repairs and renewals,’ and ‘total cost of motive 
power.’” 

The soundness of the conclusion expressed in the second 

art of the above quoted sentence I distinctly challenge. 

he argument on which it is based—drawn from the 
figures given in Mr. Dorsey’s Table No. 45—is, as I 
have said, fallacious. If it be not so, then, by the same 
argument, the locomotives of the North-Eastern Railway 
of this country (credited in the table with a cost of .141 
cent per ton-mile), the Great Southern and Western 
(credited with .115 cent), the Great Western (.105 cent), 
the Caledonian (.102 cent), and the Midland (.101 cent) 
are more costly in working—and therefore inferior—than 
the locomotives of the South-Eastern (credited with .60 
cent), and the London, Brighton, and South Coast (.73 
cent), in ratios varying from 135 to 40 per cent. Does 
not this view of the question throw considerable doubt on 
the trustworthiness of the basis of comparison in Mr. 
Dorsey’s table ? 

By the same argument, also, Mr. Dorsey’s figures 
** prove” that the locomotives of the St. Louis Division, 
in America (credited with a cost of .61 cent), the 
Memphis line (.59 cent), and the Knoxville branch (.52 
cent), are inferior machines—because more costly in work- 
ing—than the locomotives of the N. Y. C. and H. R. 
Railroad (credited with only .35 cent), the Nashville and 
Decatur (.37 cent), and the Chicago, R. I., and Pacific 
(.37 cent) in ratios varying from 75 to 40 per cent., all of 
which lines use American-made engines ; notwithstanding, 
too, that American locomotives—according to so high an 
authority as Mr. Smith, of Delaware, in his letter intro- 
ducing his long loooked-for specification—are ‘‘so near 
alike that if the observer stand a sufficient distance off not 
to be able to read the maker’s name plate,” he cannot tell 
“other from which.” Does not this reductio ad absur- 
dum throw absolute doubt on the trustworthiness of the 
basis of comparison adopted in Mr. Dorsey’s book? In 
fact, it proves it worthless. It would be interesting to 
have the opions of the ‘‘master mechanics” of the three 
tirst-named American lines on the subject. Will they 
favour your readers with them ? 

So much, in the mean time, respecting those wonderful 
American locomotives, about which there has been of late 
such a flourish of trumpets on the other side of the 
Atlantic, on the strength of Mr. Dorsey’s figures, locomo- 
tives which are so superior on paper and in their own 
country to English made engines, but which, when they 
geo abroad (to South Australia for instance) and work 
** side by side” with English locomotives, are proved by 
official tables—as authentic as any of Mr. Dorsey’s, and 
which do give the “‘ ton-mileage ” asked for by him as all- 
important—to be more costly in working, and therefore 
inferior to English-made locomotives, to the extent of 
a 20 to 40 par cent. (see ENGINEERING, August 26, page 

q 


5). 
Apologising for the length of this letter, 


I remain, Sir, yours truly, 


November 5, 1887. OBSERVER. 


To THE Eprror oF ENGINEERING. 

Srr,—In your issue of October 7, 1887, I observe, under 
the signature of Mr. F. C. Smith, a statement that 
** English ({ presume British is meant) steel would not 
give satisfaction in the fireboxes, on account of its variable- 
ness and impurity.” 

I have read this assertion with some surprise, and, as it 
is misleading, I take exception to it. 

I have, during a residence of some ten years in Canada, 
put in over three hundred inside fireboxes of British 
steel into locomotives of various American types, and 
practical experience has shown me that the material has 

iven, and continues to give, most satisfactory results. I 
save also used different American steels for inside fire- 
boxes, and while in no way wishing to detract from their 
undeniable excellence, personal observation has proved 
that British steels are manufactured which answer the 
purpose equally well, while the cost is considerably lower 
than that of American manufactme. 

The British steels with which I am most familiar carry 
the brands ‘* Beaver Hall Side,” * Dalzell,” and ‘* Park- 
head,” and are manufactured respectively by the Steel 
Company of Scotland, David Colville and Sons, and 
Beardmore and Co., but I have little doubt that many 
other makers in Great Britain are producing steels equally 
as good as any of the above. 

Francis R, F, Brown, M.I.M.E. 


To THE Eprror or ENGINEERING. 

Sir,—A pretty good test as to the relative merits of 
English and American locomotives is the estimation in 
which they are held by outsiders. 

In Brazil English locomotives are used on the majority 
of the railways which are built, owned, and managed by 
Englishmen. They are also used by the Paulista Com- 
pany, which bas an English manager, 


American locomotives are used on the great Government 
railway known as the Dom Pedro Segundo line after a 
trial of English locomotives. They are also used on the 
Southern Brazilian Rio Grande do Sul Railway built 
with English capital and owned by an English company. 
They are also being introduced on the Porto Alegre and 
Uruguayana Railway, a Government line, and are sup- 
planting the Belgian locomotives at first employed there. 

If some of your correspondents would give information 
as to the kind of locomotives used by the important 
Brazilian company’s Leopoldina, Mogyana, and San 
Paulo and Rio de Janeiro, more light would be thrown 
upon the comparative merits of the locomotives as esti- 
mated by some outsiders, : 

A very important piece of evidence would be afforded 
by a knowledge of the kind of locomotive used on the com- 
bined Grand Trunk and Great Western system of rail- 
ways of Canada. . 

On the Mexican Railway English locomotives of the 
Fairlie type are used on the hardest part of the line with 
1 in 25 gradient, American locomotives are used on a 
portion with gradients of 1 in 30 or 1 in 33, and the ordi- 
nary English locomotive is relegated to the comparatively 
easy portion of the line. 

Any other instances that your correspondents would 
give of the kind of locomotives used in countries that 
import them would be evidence of their relative merits, 
account being taken of the circumstances accompany- 
ing their adoption. For instance, it says nothing in 
favour of American locomotives that they are used on 
the Mexican Central and National Railways, which 
are made by Americans with American capital, and it 
says nothing in favour of English locomotives that they 
are employed on most of the railways made abroad by 
Englishmen with English capital. On the other hand 
the introduction of American locomotives abroad on rail- 
ways made and worked by the natives, and, more espe- 
cially, their introduction on some railways made and 
worked by English companies, is a matter for very serious 
reflections, for it must be borne in mind that wages are 
higher, materials of locomotive construction dearer, and 
facilities of shipment are less in the United States than 
in England. I will not now ask permission to trespass 
further on your space with such reflections, but I may do 
soon a future occasion unless you consider the subject 
cannot be further discussed profitably. 

ours very obediently, 
Grasse, France, November 5, 1887. “2, 





THE STEAM PIPE EXPLOSION ON BOARD 
THE S.S. ‘‘ ELBE.” 

To THE EpiToR OF ENGINEERING. 
S1k,—Would any of your correspondents kindly give 
the following particulars relating to above: The piston 
speed—total length of main steam piping, i.¢., from 
T connecting forward boiler to fracture—from fracture to 
turn of vertical pipe—height of vertical pipe leading to 
cut-off valve? Yours truly, 

StatTio Bene Fipa Cannlis. 


To THE EDITOR OF ENGINEERING. 
Srr,—Referring to your exhaustive article on this sub- 
ject, I was glad to see your remarks on the true value of 
hydraulic tests. It has always appeared to me that too 
much reliance is often placed on the application of twice 
the working pressure (sometimes more) to boilers, &c. 
Let boilers be designed from data obtained by applying 
breaking tests to their materials and samples of rivetted 
joints; then a margin of 50 or 60 per cent. above the 
working pressure will suffice to test the tightness of the 
work. High test pressures alone afford n> real security 
against defects of material or workmanship, ot which the 
Elbe explosion is a striking proof. 

am, Sir, yours very truly, 
F. J. vE Soyrgs, 
St. Philip’s, Bristol, November 9, 1887. 


To THE Eprror OF ENGINEERING. 

Srr,—Having duly read your article on the above in 
your last issue, I wish in justice to your readers, as well 
as to David Kirkaldy, to make the following remarks, con- 
sidering that a very unfair version has been given. 

You do not mention that the calculation was given 
under protest, and that the witness said distinctly that it 
was not his province to make any calculation about the 
pipe, but that he had only made it for his own amuse- 
ment when in the train on his way to Southampton. He 
was quite taken aback when he was asked whether he had 
made any calculation. He would not deny having made 
a rough one, but refused to give it, stating the circum- 
stances in which it was done and that he never had occa- 
sion before to investigate the matter. He also added that 
supposing there were any inaccuracy in the figures, that 
would be turned against him. The very thing that has 
been done by you. : 

If he had tried to find the bureting pressure, is it likely 
that he would have started by taking the pressure as 
known? With reference to the diameter of pipe, he dis- 
tinctly intended to take the inside size, but not having 
the particulars with him and not being able to remember, 
he took 9.75 instead of 9.5, and certainly never intended 
to use the outside size as stated by you. I consider that 
it was unfair to put this calculation in evidence at all, as it 
was thrice protested against by the witness, who would 
not swear by it, 

It is certainly new to read that the thickness taken 
should be an average over the line of rupture: itis a 
common pbrase that “the strength of a chain is the 
strength of its weakest link,” and it was on this sensible 
basis that the thickness of the pipe at weakest place 





(where the rent occurred) was taken. You say ,%; was 





the averagn thickness, was that from your own measure- 
ments or from Mr. Steele’s statement ? t 

In answer to the sentence, ‘‘ How far Mr. Kirkaldy’s 
deductions with regard to the quality of the material of 
which the pipe was made were prejudiced by his calcula- 
tion we will not venture to say,” it is sufficient for me to 
state that the reports were out of hand and beyond recall, 
ere ever a single conclusion was written. 

The conclusions were commenced after Report A (which 
we have not printed) was in the hands of the Board of 

rade official, and were not finished until one o’clock in 
the morning of the day of inquest. It is an established 
rule, and always has been with my father, that no con- 
clusions are considered until all the experiments are 
detailed on the report, and therefore unalterable. As the 
calculation was made in the train, whilst the ‘‘deduc- 
tions” had been written and signed ere he retired to rest, 
your remark as to how far they were ‘‘ prejudiced by his 
calculation” does not hold good. Moreover, my father’s 
long experience and well-known character for impartiality 
ought to have protected him against such an insinuation. 
If you had printed our Report A in full, copy of which 
was supplied to you by myself, your readers would have 
had the opportunity of judging for themselves, and I 
maintain that you should now do so, in the cause of 
justice, 

If the writer of the article had examined the fractures 
carefully he would not have been able to hold the views 
he does with regard to the burning. There was abundant 
proof that the copper was not burnt, or we dare not have 
written as we did. You quote the six circumferential 
tests with brazed joints, and conclude that as the con- 
traction of area is not given it ‘‘ would appear to have 
been so small as to be unworthy of notice.” That is a 
gratuitous assumption. My father has never pretended 
to state the contraction of area of a fracture occurring in 
a joint, either brazed, welded, or rivetted, as it would ba 
misleading. 

The fractures took place in or at the edge of the scarfs 
in five instances, and only once in the solid clear joint, 
although you say there were ‘‘three.” I could dilate on 
the appearance of the fractures, which were not abnormal 
(occurring as they did in joints), the same also as regards 
the extensions. 

You are certainly inaccurate in stating (bottom of page 
488 middle At “the qualities of the metal differed 
very little from those of ordinary cast copper.” But my 
contention is that you should not compare joints (four out 
of the six not being from the exploded pipe) with the 
tests of the solid except to find their relative strengths, 
certainly not to find whether the material was burnt. 
Six specimens that were cut close along the fracture of 
the exploded pipe distinctly proved that the metal was 
not burnt, and they can be compared for contraction and 
extension. 

With reference to your paragraph as to the witness 
becoming excited, should you not in justice mention that, 
so long as the coroner and his assessors asked questions 
about the tests, candid answers were given them ; and it 
was only when questions of opinions were asked and answers 
thereto demanded, notwithstanding that he had told 
them he came to speak about ascertained facts, that he 
reftised. - 

If you refer to the Southampton Times, October 15, 1887, 
you will find a very fair report of what took place, and 
which proves that the witness was not ‘‘ extremely im- 
practicable,” but answered all questions which he could 
do honestly. In addition to which I quote from a letter 
my father received fromthe coroner, October 26: ‘‘ You 
gave your evidence most truthfully, and anything I can do 
to assist you as far as is consistent with my duty as 
coroner I will do, The pipe is still in my custody, and I 
have sent word to my officer, the head constable of the 
borough, not to part with the possession of it.” 

In conclusion, David Kirkaldy adheres to his written 
conclusions, and there are other witnesses besides he and 
myself, for as long as the fractures are in existence he is 
safe, as they arethe best witnesses. There were no ques- 
tions asked about the defective brazing, which was duly 
pointed out by the witness, as having led to the failure, 
and there would likely be less mystery now if the Court 
had gone into that question instead of hanging entirely to 
the assumption of Paming- My father had several sug- 
gestions to submit which he firmly believes would have 
proved of use to marine engineering, in which branch he 
laboured for twenty years, but they are lost, at least in the 
meantime, through the unseemly treatment to which he 
was subjected, Yours reapootialy, 

WittiaM G, KIRKALDY. 

99, Southwark-street, S.E., November 9, 1887, 








CYLINDER CONDENSATION IN STEAM 
ENGINES. 
To THE Epitor or ENGINEERING. 

Srr,—I think some protest should be made against the 
experiments described in your issue of the 7th October 
made by Major English to determine initial condensation 
of clearance spaces, so far as those experiments are 
claimed to represent any actual steam-engine performance. 

To this end they are entirely useless, for there is no 
comparison between the apparatus employed and an 
actual engine using steam expansively. The value the 
experiments may possess lies entirely in their showing 
what amount of condensation may be expected from a 
certain surface of cast iron, and the only loss is that due 
to radiation, &c., no loss from the results of work conden- 
sation taking place. Almost any simple apparatus would 
have been better than the ‘‘ counterfeit presentment” of a 
steam engine employed, which only serves to give an 
apparent similarity to actual practice which had no exist- 
ence in fact. . : aes 

Mr. Head is reported as suggesting cylinder linings of 
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very thin steel as serving probably to reduce initial con- 
densation. If Mr. Head means to imply by the term 
‘*thin” something like +5, in., he may be correct in his sug- 
gestions, but calculation shows that all the phenomena of 
cylinder condensation can be caused by a fluctuation in 
the temperature of the inner surface of cylinders and 
pistons to a depth of ;$,>in., and therefore any practi- 
cable thickness of cylinder is too thick to seriously affect 
the question. 
So far from searching for a good non-conducting cylinder 
material, it would appear to be more likely a su 
search to discover some suitable material of better con- 
ducting power and eminently capable of withstanding the 
effects of high-pressure steam as used in the first cylinder 
of a triple or other higher multiple cylinder engine. Such 
a cylinder enveloped in a fire flue jacket might perhaps be 
a success, and if some hard silver alloy which would stand 
the heat could be discovered which had the conductivity 
of its more precious component, a cylinder lining for a 
small first cylinder n not be enormously expensive, 
though it would doubtless solve the bimetallic difficulty 
to some extent by its enhancement of the price of silver. 
Your leader on bimetallism came to me very opgesetotely 
a cheque for 200 rupees, or nominally 20/. sterling, bring- 
ing me only 14/. 7s. on the exchange. It is difficult to see 
how the bimetallists can sustain their arguments. I have 
always been brought up in the belief that values of any- 
thing were entirely relative, and would point out silver is 
at a very high price just now, and not low, as generally 
supposed, for you can buy quite a lot of steel rails for a ton 
of silver as compared to what you could doa few years ago. 
Gold, however, has kept up a higher relative price than 
steel, and so people who know no better, say steel is cheap 
and silver has depreciated in value, whereas it is gold has 
become scarce, for bread is lower in price, even as com- 
pared with silver as a standard, having gone down in Eng- 
land in seven years from7 to 5 and under per unit of 
weight. Other articles have gone down similarly if com- 
pared with the standard of gold, though but little as 
compared with silver. Comparing silver with bread, 
we find that silver has almost generally $ths its former 
value, while bread has } ; while silver has fallen less than 
the $ rate in seven years (a rupee now exchanges ls. 5,/.d.), 
for if I recollect rightly a rupee was not worth 2s. in 1880. 
People who have to do with silver do not have more cause 
of complaint than steel or iron people, and I suppose when 
a merchant does business on a rupee basis he knows what 
heis about, and does not sell for less than gold exchange 
value. Legislation cannot permanently affect prices of 
natural products, and any material superabundant in one 
place is usually carried elsewhere for sale. All commerce 
follows this simple law, and bimetallists ought to make a 
study of it and endeavour to apply its lessons. 
T am, Sir, yours truly, 
W. H. Boorn 
(Late of Manchester, England). 
239, Broadway, New York City, U.S.A. 








THE LISHMAN STEAM GENERATOR. 
To THE EpiTor OF ENGINEERING. 

Sir,—With reference to a new steam generator, claimed 
to be invented by Mr. T. Lishman, a description of which 
appeared in your issue of last week, permit me to give the 
following facts. In January, 1886, I made application for 
a patent for improvements in steam boilers, and in the 
spring of the same year I constructed a boiler in which 
firebars were entirely dispensed with and the fuel was 
burned upon the furnace plates by means of concentrated 
currents of air under pressure. A description of my in- 
vention appeared in the local papers at the time. I in- 
vited those interested in the matter, and among others 
Mr. Lishman paid me two visits. 

Now it appears that Mr. Lishman made an application 
for a patent for improvements in steam boilers in July, 
1885. In this patent in every case firebars were used, but 
after having seen my invention he made application for 
another patent for improvements in steam boilers. In this 
last patent firebars were dispensed with and the fuel was 
burned upon the furnace plates by means of concentrated 
currents of air under pressure. Mr, Lishman has adopted 
the essential part of my invention by burning the fuel 
upon the furnace plates by means of concentrated currents 
of air under pressure, the difference being simply in detail 
in introducing the concentrated currents. 

It is therefore indisputable that Mr. Lishman did not 
apply for a patent to burn the fuel upon the furnace 
plates by means of concentrated currents passing direct 
to the fuel until he had seen the principle practically 
demonstrated by my invention in June, 1886. A careful 
Inquiry has been made into previous patents, and, as 
far as I can learn, I am the first to have burned the 
fuel upon the furnace plates by means of concentrated 
currents under pressure. I may state that I have 
further improved upon the principle. At present only 
half of the furnace is effective heating surface; in my 
system the heating surface is three and a half times 
greater, and what is important, the effectiveness of the 
heat is increased. This may appear a paradox to even 
engineers ; nevertheless, it is true. The principle I de- 
inonstrated in the spring of last year, and have now 
further improved, is capable of effecting an enormous 
saving to the trade and commerce of the country. At a 
moderate estimate, the saving in this country alone would 
amount to 20,000,000/. (twenty millions) per annum. The 
person who was the first to conceive and demonstrate a 
principle to effect such a vast saving should receive the 
fruits of his labour, The great defect in steam boilers 
hitherto has been in the fact that the centres of energy or 
combining points of the atoms have been too far removed 
from the furnace plates ; in my system this evil is entirely 
obviated ; from practical tests r have made, I am in a 
position to state my boiler is now capable of doing in 
practice what is only attributed to theory, viz., evapo- 








rating 14.40 lb. of water per pound of coal from 32 deg. 
Fahr., and liberating the steam at a pressure of 60 lb. 
In using forced draught it is necessary to retard the too 
rapid exit of the gases ; I aye pow this in a novel though 
simple manner. The outlets of the furnace are inverted, 
and placed 4.in. into a body of water; by this means the 
gases are made more dense and their progress is slower, 
thereby increasing the er of combustion, and the 
ou pass into the atmosphere entirely free from smoke. 

our .readers will think it almost incredible when I 
state that the smoke from a hundred furnaces would not 
soil a sheet of notepaper in twelve months. I do not make 
this statement upon speculation, but upon facts proved 
by demonstration, ours &c., 

Rosert Scort. 
237, Stanton-street, Newcastle-on-Tyne, 
November 7, 1887. 


To THE Eprror or ENGINEERING. 

Srr,—In noting your remarks anent a steam generator 
in last week’s issue, I see Mr. Lishman claims credit for 
burning fuel on the furnace plates by pressure. Now I 
have seen Mr. Lishman’s specification dated July, 1885, 
in which firebars were used, and again in August, 1886, he 
applied for a patent, in which he entirely repudiated the 
methods adopted in his previous patent, and adopted the 
prineiple previously patented, and practically demon- 
strated by Mr. Robert Scott, of this city, in which fire- 
bars were dispensed with, and fuel burnt on the furnace 
plates under pressure. 

I know this invention will revolutionise the present 
system of boiler building, and effect an annual 
of asum that it would be worth while for our Chan- 
cellor of the Exchequer to have at his disposal, as 
it would the interest on the National Debt. It is 
estimated in the mercantile marine the fuel used per 
annum amounts to twelve millions. The whole of this 
vast sum could be saved, as the extra freight carried 
would more than pay cost of fuel. This is no mere wild 
we but a calm statement drawn from well-known 
acts. 

It appears to me that an unwarrantable claim is being 

ut forward to honours that rightly belong to another. 
ith reference to prevention of smoke Mr. Scott passes 
all his gases evolved by combustion through a body of 
water before liberating them to the Procimne: ; this not 
only increases the properties of combustion, and adds to 
theefficiency of his boiler, but absolutely annihilates smoke, 
not a particle escaping to the atmosphere, no matter how 
dense smoke may be in furnace. 

The advantages secured by burning on the furnace 
plates, aud the saving effected thereby being of national 
importance, it is only just to “‘ put the right saddle on the 
tight horse.” JOHN W. Wass. 

90, Croydon-road, Newcastle-on-Tyne, 








THE EFFECT OF REPEATED HEATINGS 
ON IRON. 
To THE EDITOR OF ENGINEERING. 

Srr,—We have observed the correspondence on this 
subject in your journal and we think that our experience 
may prove interesting. 

In the manufacture of cast-iron pipes of small diameter 
we use as core bars iron tubes made from strips of good 
quality ; these bars are exposed to a temperature of 
between 600 ~~. and 700 deg. Fahr. in the drying stoves, 
and again to a high temperature when the metal is poured 
into the mould. The result of the repeated heating and 
cusling is an alteration in a very short time of the struc- 
ture of the iron from fibrous tocrystalline. The stoves for 
drying the cores are heated with gas from a Wilson pro- 
ducer, so that in this case the change of structure can 
scarcely result from the presence of finely divided carbon. 
We find that the wrought iron in the spindles of core bars 
for large pipes is affected in the same way. 

. we find that the chains, used for suspending pipes 
in the dipping pans, lose their fibrous structure in a com- 
paratively short time, although the temperature of the 
coating mixture never exceeds 350 deg. Fahr. Of course, 
while exposed to this temperature, the chains are always 
in a state of tension, which will vary according to the 
weight of the pipes. 

Yours truly, 
THoMaS EDINGTON AND Sons. 

Pheenix Iron Works, Glasgow, November 7, 1887. 





THE FORMS OF FISH AND OF SHIPS. 
To THE EpiTor oF ENGINEERING. 

Sir,—During the session of the Institution of Naval 
Architects last spring, at some inconvenience, the present 
writer attended the meeting on the occasion that Pro- 
fessor Thurston’s paper was announced for reading and 
discussion. 

As the result of a consultation with his council the 
President asked the meeting to take the paper as read, at 
the same time thanking Professor Thurston for the trouble, 
&c., he had taken, and no discussion took place. This 
seemed hardly suitable treatment for so important a 
matter, and the writer felt disposed to suggest a dis- 
cussion in your columns, as the sudden calm that fell on 
certain garrulous people who usually attend the meetings 
was very noticeable. 

Now that the excitement has abated caused by the 
result of the recent race between the Thistle and Volun- 
teer, it may be remarked that the last word on the forms 
of ships has not to be spoken of necessity by English naval 
architects, and a discussion on the paper alluded to 
already may still be desirable, either in your columns or 
at some future meeting of the Institution. 

Tam, Sir, your obedient servant, 
UPLEX. 
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LAUNCHES AND TRIAL TRIPS. 


At the shipyards of Messrs. Burmeister and Wain, 
Limited, Copenhagen, a new steamer was launched on 
Saturday, October 29, The steamer is built for the 
United Steamship Company, Copenhagen, and was chris- 
tened Sénderjylland. She is 165 ft. Jong, 233 ft. broad, 
and has a depth of 12ft, The new boat will be en- 
gined by Messrs. Burmeister and Wain on the triple- 
expansion system, and is intended for passenger and 
goods traffic, 


On Wednesday, November 2, the screw tug Drysdale, 
recently built at Paisley by the Abercorn Shipbuildin 
Company, had her trial trip on the Gareloch. The vesse 
is about 80 tons burthen, and measures 80 ft. by 17 ft. by 
9 ft. 6 in.; she is provided with compound surface-con- 
densing engines of 45 horse-power nominal, constructed 
by Messrs. Hanna, Donald, and Wilson, of Paisley. The 
speed attained was fully twelve statute miles per hour. 


On the same day the speed trial of the steel screw 
steamer Zarceta Primero took place on the (sareloch. 
This is a smart passenger steamer built for river work in 
Spain, and measuring 63ft. by 12ft. 3in. beam. The 
engines are of the compound type, having cylinders of 
7 in. and 13in. in diameter respectively, with piston 
stroke of 9in. They are fitted with Bremme valve gear 
for reversing and expansive working. Messrs. Ross and 
Duncan, Whitefield Works, Govan, were the contractors 
for the vessel, the hull of which was built by Mr. William 
umming, Monkland Canal, Glasgow. A mean speed of 
9.35 miles an hour was attained, and the trial was in every 
respect very successful. 





Also on the same day, Messrs. W. B. Thompson and 
Co., Limited, Dundee, launched the Glanmire, an iron 
screw steamer of 1150 tons, and measuring 252 ft. by 33 ft. 
by 15 ft. 3in., built to the order of the City of Cork Steam 
Packet Company, Limited. The propelling machinery, 
also constructed by the builders, consists of a set of triple- 
expansion engines having cylinders of 23in., 38in., and 
62 in. respectively, with piston stroke of 48in. Steam of 
150 1b. working pressure will be provided by two multi- 
tubular boilers, each of which has three furnaces fitted 
with corrugated flues. Provision is made for applying 
forced draught to the furnaces, 





The screw steamer Mogul, which was lately built by 
Messrs. Aitken and Mansel, Whiteinch, and engined by 
Messrs. John and James Thomson, Glasgow, had her official 
trial trip on the Firth of Clyde on Saturday, October 29. 
The vessel is owned by the Mogul Steamship Company 
(Limited), the managers of which are Messrs. Gellatly, 
Hankey, Sewell, and Co., London, and is about 3300 tons, 
and measuring 335 ft. by 40 ft. by 26 ft. She is fitted up 
in a manner suitable for the Eastern and Australian trade. 
The engines are of the triple-expansion type, having three 
cylinders working on three cranks. Steam is supplied to the 
engines from two large steel boilers having twelve of Fox's 
corrugated furnaces. The engine shafts are built. Not- 
withstanding the boisterous state of the weather a speed 
of 12# knots per hour was obtained. 





THe WEsTINGHOUSE BRAkE.—The Baltimore and Ohio 
Railroad Company has contracted with the Westinghouse 
Air Brake Company, of Pittsburg, for the equipment of 
all its passenger cars with the Westinghouse brake. In 
consequence of the Baltimore and Ohio contract, and of 
other press of business, the Westinghouse Air Brake Com- 
pany has notified the Philadelphia Natural Gas Company 
that as from April, 1887, it will manufacture no more gas 
regulators, fixtures, and safety appliances, &c. In con- 
sequence of this action the Philadelphia Natural Gas Com- 
pany will at once commence the construction of large 
equipment works adjoining the Westinghouse Machine 
Company. Mr. G. N. Simons, late representative of the 
Westinghouse Air Brake Company in London, will be 
superintendent of the new works. 





Krne’s CoLiece Encinerrine Socrety.—At a general 
meeting held on Tuesday, November 8, the vice-president, 
Mr. Brydges in the chair, Mr. Jones read a paper on 
“Trrigation.” The author commenced by stating that 
the two principal objects to be attained were: (1) To obtain 
a steady supply of water for lands where the natural 
supply was uncertain ; (2) to obtain the maximum profit 
from a given area of land. The latter object has been 
successfully obtained in California by the asbestine sub- 
irrigation process. The Colorado system was next ex- 
plained, and the water duty put down at 1.44 cubic feet 
per second for 80 acres for 100 days ; and then the four 
systems of irrigation employed in England explained, 
namely, bedwork, catchwork, subterranean, and warping 
irrigation. <A brief description was given by the author 
of the sewage irrigation employed with such good results 
at Cheltenham, and then a more detailed account of the 
works in Colorado was given, including the construction 
of thedams. The gauging of water was next touched 
upon, and Francis’s formula given. The next works de- 
scribed were the Malvern water supply in New Zealand, 
the water supply in parts of Australia, and the irrigation 
of Lower Egypt, with a description of the barrage across 
the heads of the Damietta and Rosetta branches of the 
Nile Delta. In the discussion which followed, accounts 
of Indian irrigation were given by Mr. Sparks and Mr. 
Gask, the former of whom pointed out the great difficulty 
to be encountered, owing to the shifting of the rivers. Mr. 
Rundell gave some further particulars as to the state of 
things in Australia, and after a vote of thanks the meet- 
ing adjourned, 








[Nov. 11, 1889, 


u) 
Z 
fa 
«) 
[2] 
Za 
oo) 
a 
Sa) 











"8998 $ pedi0j Jo eanjowsnuen | soripuno,y [924g 04} se Aum UTES O4} UT JOpreUyoY “sIssey_ | Fulop ore s04¥Ig pozUy) oY} ‘IuIET, ye sozu[d Jeprougog | ‘sisseyY Jo spuvy O43 UI padv[d usaq seq AsoUTYouUR 
ayy Lewzo 09 dpi a peoce = eavy wae Benbem” aan Apygueoes onal oad. aan 31003 ut | ey} jO einqgovjnuvot oY} poeystqeyso sey oym ‘ATCI] | SIG} JO} JopIo OYJ, ‘“sInoY anoy ut seulZue Suidumd 
pus soy ur SOTIOPG [VIOASS 4VY} PAG ‘1oUUIOJ BY} JOANOAV | ‘Aueduioo siyy, “elUvalAsuUuEeg ‘weyeTyjeq jo AueduI0D | jo efdurexe 04} SuIMo[[oqg—‘saLVIg YAONUY TaHLg | [eBnztIyUe0 Jo — euo fq 19WM Jo 44y,0e0b SHOULIOUS S143 
Ur quesord 48 st AITCIIMpPH Ysaqtg oy} jo eouesojead | syt0A4 UOIT JULzIOdUTT ey} 07 WE48As 4Bq} UO peANqoLy _ : bee 0} pes oid st 4] ame jo pers. t 000‘Z9 PIOY TILA 
43 9eq} UMOUY SI 4 PUG ‘seu PuNoduIOD ey} Surpesiedns | -nuvu1sezuid Jo 804 000) 10} Jopso Uv OAVS OF SYyUOUT OU0S sosodind yoop | puw WoT “34 OL sossea Ur UIAe} JO e[qedvo eq [ILM Yoop 
Aypeseoarun Mutt ere [9038 poS10g Jo soze[d oy, ‘mg 043 Jo| pue ‘yosnerM jo ‘1aplouyog ‘sissopy Aq poqueaut Zurze[d | Zutavid 10} puvjsuq ut pesn 19A0 qseRre], 94} 9q Ayare4 | 94], “puvysuy jo yeAq 04} ur ‘puelsy Aravg ye poeqons4s 
SYIOM euy 4 sozepd oso} Jo UOeZZOTIQVs OY} eozURIENS PU | Jo U1938As O44 peydope AjeatsnpoOxe eavy ‘UMOULY Oq [[IM FI | -190 [[IM soutsae SZuiduind sou, ‘a's ‘uopuoy 4994 | -U09 9q 04 qnoqu SI P[LOM 04} UL syDOp Sulavs3 4soZ1e] 
OsMIEBIO 03 MOTA V YBIA ‘UIEY} e10Joq TuIET, Jo Auedmog! ‘yuoutnIeA0y soqzeIg popu SY, “WeysTy og 4¥ esTMONT] | -UIVTT ‘syIOAA 3001}8-YIOK Jo “OD pus ueTy “A ‘AA! 4} JO CUD—'SHOOG ONIAVUD) GNVIST AUYVG AB] 





ere 


Beamer 
3 na B ¥ ro 
T on WE 
Le 
=. 
r 




















‘SHTAVN ‘HHANIONA ‘AVYLLOO GEYATIV ‘UN 


ARIVLII ALINVUVI LV @ADNCIUA ONILAIT 











ENGINEERING, November 11, 1887. 


TANDEM COMPOUNDS 


CONSTRUCTED BY MR. THods 


(For 

































































DIHORIZONTAL ENGINE. 


Hols POWELL, ENGINEER, ROUEN, 


scrim, see Page 500.) 








































































































ENGINEERING. 





507 








Nov. 11, 1887.] 


» 
AGENTS FOR “ENGINEERING. 
Bertin: Messrs, A. Asher and Co,, 5, Unter den Linden, 
Caucurra: G. C. Hay and Co, 
EpInsurGH : John Menzies and Co., 12, Hanover-street. 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris; M. Em. Terquem, 15, Boulevard St, Martin, Paris. 
Guaseow : William Love, 
Iraty: U. Hoepli, Milan. 
Leipzig: Alphons Dirr. 
F. A. Brockaus. 
LiverrooL: Mrs. Taylor, Landing Stage. 
MANCHESTER: John Heywood, 143, Deansgate. 
Ostend: Kirkland and Cope. 
RorrerpaM: H. A. Kramers and Son. 
Unirep States; Sole Agent, W. H. Wiley, 15, Astor-place, New 
York. 
Vienna: Lehmann and Wenzel, Kiirntnerstrasse, 








NOTICE TO AMERICAN SUBSCRIBERS. 


We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GILBERT, at the Offices of this. Journal, Nos, 35, and 36, Bedford- 
atreet, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W, H. Wiey, 15, Astor-place, New York. The prices 
of Subscription (payable in advance) for one yearare: For thin 
(foreign) paper edition, 11. 16s. Od.; for thick (ordinary) Les em 
edition, ob. 0s. 6d., or if remitted to Mr, Wiley, 9 dollars for 
and 10 dollars for thick. 





The latest scientific publications of Mussrs. JOHN WILEY AND 
Sons, of New York, may be inspected and purchased in the 
Inquiry-Room attached to the Ottice of this Journal. A list of 
these works is published from time to time in the Publications 
Column of our Advertisements. 








ADVERTISEMENTS. 
The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application, Serial 
advertisements will be inserted with all practi 
absolute regularity cannot be guaranteed, 
Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6 p.m, on Thursday. 


regularity, but 





SUBSCRIPTIONS, HOME AND FOREIGN. 
The prices of subscriptions to ENGINEERING for Twelve 
Months, payable in advance, post free (including Double Numbers), 
are as follows :— 
For the United Kingdom ................ £1 9 2 


For India, Ceylon, the Straits Settlements, China, and Japan ;— 


For thin paper copies.......... £2 0 6 
»» thi abicsre davecleneed £2 7 8 
For countries included in the Postal Union ;— 
For thin paper copies.......... £116 0 
» thick silk. anciie inane £2 0 6 


All accounts are payable to the publisher, Mk. CHARLES GILBERT. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Foreign Subscriptions, when sent by Post Office Order, should be 
advised to the Publisher. 

Office for Publication and Advertisements, Nos, 
35 and 36, Bedford-street, Strand, London, W.C, 


TaLEGRaPHic Appress—ENGINEERING, LONDON, 
TELEPHONE NuMBER—3663, 





ENGINEERING is registered for transmission abroad, 





Reapine Cases.—Reading cases for containing twenty-six num- 
bers of ENGINEERING may be had of the publisher or of any news 
agent. Price 6s. each. 





CONTENTS. 


PAGR || PA 
Submarine Mining (Jllus.) 495) The Forms of Fish and of 
EaberattS Ti. ei eden 496 || OE CE Le ere irre 505 
Books Received .......... 497 | Launches and Trial Trips .. 505 
Magazine Rifles (Zilus.).... 497) Lightning ................ 507 


The Bauer Coke Ovens (II- | The Royal Agricultural So- 

fastened) iii csi ccivine 500; ciety’s Trials at New- 
Rhodes’s Semi-Mule (Jllus.) 500;, castle 
Stanley’s Wheel Pen (Illus- 


| The Institution of Civil En- 


i | Bap eee a ae 600 i Ge eee re eee 509 
Compound Condensing Tan- || Wire Gun Construction and 

dem Engine (Illustrated) 500} Theory............0sseee 509 
The Midland New Goods MET cccncaca coendnande 

Menino iv cid. uit od 501| Gravet’s Calculating Rule 
Notes from the South-West 501, (Jllustrated) ...........5 512 
Lifting Bridge at Tarante Notes from the North...... 512 


(IUustrated) ............ 503) Notes from Cleveland and 
Fusible Safety Plug (JUlus.) 503|, the Northern Counties .. 512 
English v. American Loco- | Notes from South Yorkshire 512 

OME Cuero ne ye See oe 503 Miscellanea 
The Steam Pipe Explosion 


eee ee wees eeeses 


|| M‘Elroy’s Water-Tight Door 


on Board the s.s. ‘‘Elbe” 504 (Illustrated) ............ 514 
Cylinder Condensation in | Notes from the United States 514 
Steam Engines .......... 504 ||The Dalrymple-Hay Curve 
The Lishman Steam Gene- | Ranger (Iiustrated) .... 514 
NO aos scan Vite ibe ce 505 || ‘‘ Engineering” Patent Re- 
The Effect of Repeated | cord (IUustrated)...... o- 515 
Heatings on Iron........ 505 || 


With a Two-Page Engraving of a TANDEM COMPOUND 
HORIZONTAL ENGINE. 





NOTICES OF MEETINGS. 


: bs app - o—- 5 Ty ay November 15th, at 
.m., ‘* Accidents in Mines,” P. ., by Sir F. A. , 
F-RS., Hon. M. Inst. CE. phan nag Wien ae 
HE PARKES MUSEUM, 744, MARGARET-STREET, W.—On Thursda 
mocemaee 17th, at 5 o’clock, a lecture will be delivered by the 
; ae vs the Earl of Meath, on “The Importance of Open 
Rovau Mergoro.oaican Soerery.—Wednesday, the 16th instant 
at 7 p.m., at the Institution of Civil Engineers, at 25, Great 








George-street, Westminster, the following papers will be read: 
“The Use of the Spect pe as an Hygrometer simplified and 
explained,” by Frederic W. Cory, M.R.C.S., F.R. Met. Soc. 
‘Rainfall on and around Table Mountain, Capetown, Cape 
Colony,” by John G, Gamble, M.A., M. Inst. C.E., #.R. Met. Soc. 
‘On the Cause of the Diurnal Oscillation of the Barometer,” by 
Robert Lawson, LL.D., I tor-General of Hospitals. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDBRS. 
—Wednesday, November 16th, at 7.30 p.m. (instead of 9th inst., 
as previously arranged). The second general meeting will be held 
in the Lecture Hall of the Subscription Library, Fawcett-street, 
Sunderland. The following papers will be read and discussed : 
1. “The Influence of Coal Consumption on the Commercial Effi- 
ciency and the Design of Carge Steamers,” by Mr. Robert Thom 
son, 2. ‘* Notes on Steamship Speed Calculations,” by Mr. G. N. 
Arnison, Jun. 


~ ENGINEERING. 


FRIDAY, NOVEMBER 11, 1887. 




















LIGHTNING. 


THUNDERSTORMS are, as is well known, much 
more frequent in summer than in winter. Statistics 
recently collected in France show that during the 
three hot months of summer, lightning strokes, 
whether to animals, trees, or buildings, are by far 
the most frequent; whilst during the winter 
months there are few or none, The cause of this 
is not very apparent ; but a German writer has 
attempted to show, from observation and experi- 
ment, that electricity is generated by the friction 
of water vapour in the atmosphere ; the vapour 
being raised up by the sun’s heat. Friction of 
water particles has been known to generate elec- 
tricity since the days of Armstrong’s electrical 
machine, in which a jet of steam escaping from a 
narrow pipe is found to be electrified. The mere 
evaporation of water may or may not give rise to 
electricity ; the question is at least a doubtful one ; 
but the effect of rubbing of water particles against a 
mouthpiece is undoubted. There is also reason 
to believe that the particles striking against each 
other, or the atoms of the air, also give rise to 
electricity. The vapour thus charged condenses 
into floating masses which we term thunderclouds. 

Now as a charge of electricity has the property 
of inducing another charge of electricity of an 
opposite kind to itself on any ‘‘ conducting” 
matter near it, and as the earth is composed of what 
is called conducting matter, it follows that a charged 
cloud sailing over the surface of the earth induces 
an opposite charge on the ground below. 

These two opposite charges, one of *‘ positive” 
the other of ‘‘negative” electricity, tend, by another 
well-known property of electricity, to rush towards 
each other and combine. Hence when they are 
able to overcome the resistance of the air between, 
which keeps them apart, they leap together with 
a flash and crack, producing the familiar phenomena 
of thunder and lightning. 

It is the old story of the electric spark. When 
a rod of dry sealing-wax is rubbed with the warm 
hand or a silk handkerchif, it becomes electrified, 
and if it is then ,held near a piece of metal, a tiny 
spark accompanied by « faint snapping sound will 


a8 | be observed. In this experiment the sealing-wax 


corresponds to the cloud and the metal to the 
earth, and the spark which passes between them 
is the lightning. 

Sometimes another cloud floating near the first 


508}one takes the place of the earth, and then the 


lightning flash takes place between them. Light- 
ning of this kind does not strike the earth ; but it 
might have a destructive effect on the latter for all 


, that, because it might give rise to the ‘* back-stroke,” 


which is sometimes fatal to life. 

The ‘‘ back-stroke” is not due to the direct flash 
and discharge. It is rather the reaction after the 
direct discharge has taken place elsewhere. Sup- 
pose, for example, that a tract of upland country, 
a rural district with trees, farms, and here and 
there a church dotting it, is covered by a thunder- 
cloud, which induces a charge of electricity upon 
it. In order that the charge upon the earth may 
get nearer to that upon the cloud so as to combine 
with it, the electricity, by another well-known pro- 
perty, will heap itself on the most prominent 
and pointed objects of the landscape. That is 
to say, it will accumulate on the trees, barns, 
chimney-tops, and spires of the district. 

The whole atmosphere of the region is in a state 
of tension and suspense. The bolt is trembling in 
the balance, but no man knows where it will fall. 
Presently there is a blinding flash of light, the sky 
is rent with a lurid stream of fire, and instantly the 
tension is relieved. The discharge has taken place 


at one point, the point which offers the path of 
least resistance through the air, and at which the 
electric tension was most critical. At every other 
_— where the electricity had seriously accumu- 

ted, there is consequently a sudden fall of electric 

tential, or a collapse to its old condition, or as it 
is called, a ‘‘return stroke.” This instantaneous 
change is sometimes as fatal as the direct discharge, 
and it may ruin a building or destroy life several 
miles from the scene of the flash. The direct stroke 
is therefore more mysterious and unexpected than 
the flash, but fatal effects are comparatively rare 
from it. Nevertheless, since the latter have been 
attributed to this cause, a person cannot feel quite 
safe, although a thunderstorm with lightning is 
still several miles from him ; the number of miles 
being estimated by counting the seconds which 
elapse between the flash and the peal, and allowing 
a distance of four miles for every second counted. 
He may feel safer than if it were close upon him, 
but there is still some room for fear. 

In fact there is no real safety except within the 
area properly protected by a lightning conductor, or 
in a building which is itself a protector, for instance, 
a sheet-iron house. Every building, then, should 
be protected in order to be safe. In the country, 
where these are often isolated, a lightning rod 
would be required for each ; but in towns one rod 
would sometimes protect more than one house 
around it, according to its height and conductivity. 
Lightning rods, as they are now made of copper, 
are so expensive that most people prefer to trust 
their chances of escaping a discharge than have their 
homes protected. Yet a change of feeling in this 
respect will probably come about in course of time, 
especially if lightning rods can be had, as they are 
likely to be, for a trifling sum. It is important, how- 
ever, that the rod should be properly planted with 
a good ‘‘ earth” connection, and properly run up 
above the chimney with pointed ends into the air. 
Although the rod may be a simple affair, for example, 
two or three twisted lengths of telegraph wire, it 
should only be applied to the building by a person 
skilled in the Hint or else it may invite instead of 
warding off destruction. 

Thus bare electric light and telegraph wires 
running on poles in the open air have sometimes 
been taken into buildings carelessly, and by pro- 
viding a path of less resistance for the lightning to 
‘‘earth,” have brought the discharge down upon 
the roof of the building. The effect may be more 
forcibly realised by conceiving a person to carefully 
plant the bottom of his lightning rod in connection 
with the earth and then take the other end indoors, 
instead of running it outside the house until it 
cleared the roof. 

The flash takes place at the point of least resist- 
ance, because it is here that the two opposite elec- 
tricities can easiest rushtogether. But the eagerness 
with which they tend to rush together is another 
thing to be considered. These two things taken 
together determine the discharge. There may be 
less resistance to the flash at one house or tree than 
at another, but if the attraction between the oppo- 
site electricities is less at the former, the flash may 
traverse the latter house. Hence one cannot ex- 
actly say if one tree or building will be safer than 
another. There is great uncertainty, and this is a 
reason for the instinct of awe and uneasiness which 
most animals feel on the approach of a thunder- 
storm. 

In general, however, we can say that high houses, 
or those perched on high ground, are more likely 
to suffer from the discharge than small, low-lying 
houses. The former are therefore all the more 
eligible for protection ; and they are to be avoided 
in seeking shelter from a storm. So are houses 
surrounded by trees, and with ponds or pools of 
water close beside them. For trees act as imperfect 
lightning rods, having a good earth connection, and 
especially if they are wet the discharge may strike the 
house in order to reach the ground through them, or 
in ‘the case of the pond, through the water. One 
should not shelter under trees of any kind, but more 
especially tall soft trees like poplars. Many deaths 
have been incurred from sheltering under poplar 
trees in France. 

Thunderstorms are said to be more frequent in 
open, treeless countries such as the Transvaal or 
the Scottish hills, and the fact has been attributed 
to the unchecked ascent of electrified vapours ; but 
on the other hand they are probably less destructive 
in such countries. One fatal accident a few years 
ago may be remembered by many, that is, the 
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discharge while out grouse shooting. The discharge 
entered his forehead, and after emerging at his 
breast left the marks of its passage in two streams 
down the left leg. The brain and spinal cord 
being of nervous matter are better conductors than 
other parts of the body, and hence are not disturbed 
to the same degree asthe latter. The flesh is some- 
times rendered livid, and at others quite charred. 
Curious pink prints, as of arteries and trees, are 
sometimes left on the skin by the fluid; and 
watches are fused, clothes singed, and boots torn 
into shreds or pierced through, as happened in the 
case of Lord Lauderdale. Often death is quite pain- 
less, since it occurs before the brain has time to feel ; 
but at other times, as in the Lauderdale instance, 
it is accompanied by intense suffering. Those who 
are not killed outright and recover their senses, tell 
of feeling a heavy blow when the shock came, and 
the disintegrated and disordered system occasions 
them severe pain. 

Chimneys, by creating currents of warm smoke, 
and by their lining of conducting soot, are dangerous 
parts of houses, and there are many instances of 
the discharge taking that road. It were better then 
to avoid sitting near a fire in astorm. Indeed the 
safest place in the house on such an occasion would 
seem to be in the cellar and basement rooms, or 
upon an iron bedstead. In the open air, there 
cannot be a safer place than a dry hole or ditch, 
for it places the body below the surface of the 
ground, and therefore not exposed on a prominent 
place. But it should be a dry hollow else the 
water in it may invite the discharge ; for water 
being a conductor in good connection with the 
earth, lowers the resistance to the discharge. 

Fire balls are the comedy of lightning, and play 
the ‘‘antic’’ part. Many singular feats are recorded 
of them, such as quietly floating down a chimney, 
and after astonishing the inmates of the room, 
suddenly disappearing up the chimney with a flash 
and bang. They are frequently witnessed, and a 
flash of lightning was seen during the past summer 
from Westminster Bridge to throw out fire balls 
like Roman candles, Nevertheless, the true nature 
of fire balls is not at all well known, M. Planté 
has shown by experiment that they are perhaps the 
luminous end of a gentle discharge of current 
electricity passing between a charged cloud and 
the earth. Both observations and experiments are, 
however, still required to explain these mysterious 
vagaries. 

Of late years new light has been shed upon the 
phenomena of thunderstorms ; and there are signs 
of a more systematic study of their effects being 
instituted. Professor Schuster’s recent discovery 
that air is comparatively speaking a conductor of 
electricity provided it be ‘‘ polarised” by the pas- 
sage of another electric discharge, has an important 
bearing on this subject, and helps to explain the 
length of some lightning strokes. The experiments 
of Threllfal on the production of ozone by electric 
discharges in air, confirma the common belief 
that lightning freshens the atmosphere ; and 
the results of experiments in depositing dust and 
vapours by statical discharges from a Wimshurst 
machine, also strengthen the popular faith in light- 
ning as a purifier of the air. In fact the ‘‘smuts” 
frequently observed when the atmosphere is dull 
and ‘‘ thundery” may be a similar effect to what he 
has observed. Again, the experiments of Pro- 
fessor Hughes on self-induction lead to the conclu- 
sion that the best form of lightning rod is a flat 
ribbon of copper, or a strand rope of copper or iron, 
since it has less self-induction than a round rod or 
wire, 

It has also become clear that in order to insure 
protection by lightning rods they should be periodi- 
cally tested by a competent person ; and Messrs. 
Siemens and others now supply apparatus for this 
purpose, together with the separate insulated wire 
to the lightning rod which is necessary to complete 
the testing circuit. By this means the conduc- 
tivity of the rod can be ascertained from time to 
time. Indeed it is becoming more and more 
evident that lightning rods should only be erected 
by skilled electricians knowing the business tho- 
roughly, and there is some reason to think that the 
Board of Trade, or at least the insurance companies, 
should provide that lightning rods be erected in con- 
formity with the conditions laid down by the Light- 
ning Rod Committee, er, to speak more correctly, in 
accordance with the latest results of electrical 
science. 

France has for some time past instituted obser- 
vations on, and collected statistics of, lightning 





strokes. Germany has established observatories for 
studying the same phenomena, and at the recent 
meeting of the British Association at Manchester 
the Hon. R. Abercromby proposed a plan for the 
systematic study of thunderstorms. It will thus 
be seen that combined action is being brought to 
bear on this important subject. Already the Ger- 
mans have discovered that low marshy lands and 
inlets of the sea are more frequently visited by 
lightning than dry uplands. There is much, how- 
ever, to be found out, and the subject, besides 
having a peculiar interest, is both profitable and 
humane. 





THE ROYAL AGRICULTURAL 

SOCIETY’S TRIALS AT NEWCASTLE. 

WE have been favoured with advance proofs of 
the portion of the forthcoming number of the 
Journal of the Royal Agricultural Society contain- 
ing the reports of the judges, &c., on the trials of 
engines and implements carried out in connection 
with the Show at Newcastle in July last, and that 
these reports are of great interest and value will, 
we think, be evident from the summary of their 
contents which we propose to lay before our readers. 
The reports in question are three in number, namely, 
first, the report of the senior steward of implements, 
Mr. Herbert J. Little, of Coldham Hall, Wisbech ; 
second, the report on the trials of portable agricul- 
tural engines, self-moving or otherwise, by Mr. 
Daniel Pidgeon, the reporting judge ; and third, 
the report of the consulting engineers to the engine 
trials, Sir Frederick J. Bramwell and Mr. William 
Anderson. With each of these reports we shall 
deal independently. 

The report of Mr. Little is but a brief one, and 
requires but brief comment, After speaking gene- 
rally of the admirable character of the site obtained 
for the Show at Newcastle, and the success of the 
meeting generally, the writer enumerates the prizes 
offered for competition, these including prizes of 
200/. and 1001. for the best compound and non-com- 
pound portables respectively (the power in each case 
not to exceed 8 horse-power); 201. for the best 
weighing machine for sheep and pigs; 25/. for the 
best weighing machine for cattle ; 25/1. for the best 
potato-planting machine ; 20/. for the best potato- 
raising machine, the cost to exceed 5l. ; 201. for 
the best implement for raising potatoes, the cost 
not to exceed 5l. ; and 201. for the best one-man 
powercream separator, the price not to exceed 201., 
and the machine to be capable of dealing with 
20 gallons of milk per hour. To the engine 
trials Mr. Little merely refers briefly, as they 
are dealt with in the other reports; but he ex- 
presses the opinion that the leading engine builders 
made a mistake in declining to take part in this 
competition. Our own view of this question we 
explained fully some months ago,* and nothing 
which has since occurred has led us to modify the 
opinion we then expressed, namely, that consider- 
ing all the circumstances of the case, the leading 
makers did rightly in refusing to send engines for 
trial. That some most admirable results were ob- 
tained by certain of the firms who did a part in the 
Newcastle trials is undeniable—and we should be 
the last to underrate the value of these performances 
—but that the competition was not as a wholea 
representative one is equally beyond dispute. 
Perhaps the best commentary on the whole affair 
is that as far as we have been able to learn, none of 
the abstaining firms have in any way suffered by 
their non-representation at the trials, while the 
manner in which the representations of the makers 
were received by the Society has created a good 
deal of ill-feeling which it would have been better 
should never have existed. 

Returning to Mr. Little’s report, we find that the 
trials of potato planters resulted in no reward being 
given, the competing machines not exhibiting any 
important improvements and doing irregular work. 
The trials of the potato-raising machines were not 
made until the fourth of last month, and then 
resulted in the prize for the higher-priced machine 
being given to Messrs. Powell Brothers and Whit- 
taker, of the Cambrian Iron Works, Wrexham ; 
and that for the lower-priced machine to Mr. John 
Galloway, of Westoe, South Shields. The details 
of these trials are to be dealt with in a special report 
by Mr. John Coleman, one of the judges. 

The cattle and sheep-weighing machine competi- 
tion resulted in a ‘‘ walk over” for Messrs. David 
Hart and Co., this firm curiously enough having 
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noopponents ; while owing tothe accidental breakage 
of one machine and the withdrawal of another, the 
Laval separator of the Dairy Supply Company was 
the only one which came before the judges in the 
cream separator trials. 

We now come to the report on the trials of port- 
able engines by Mr. Daniel Pidgeon, who acted as 
reporting judge, his fellow judges being the Hon, 
C. A. Parsons, of Ryton-on-Tyne, and Mr. H. 
Yates, of Grantham. The judges had as advisers 
the Society’s consulting engineers Sir F. J. Bramwell 
and Mr. W. Anderson, while Messrs. Pattinson 
and J. E. Stead were specially retained as chemists 
and analysts. And here we may repeat, what we 
stated when dealing with the trials at the time of 
their occurrence, that nothing could exceed the 
fairness with which the whole competition was 
conducted, nor the care and energy displayed by all 
concerned in the management of the trials to secure 
trustworthy results. 

Mr. Pidgeon commences his report by narrating 
the circumstances which led to the Newcastle trials, 
and after mentioning that the last engine trials of 
the Society were those held at Cardiff in 1872, he 
refers to the paper contributed to the Society’s 
Journal in 1881 by Mr. William Anderson, in 
which the merits of the compound system were 
placed prominently before the users and makers of 
agricultural engines. Mr. Anderson’s representa- 
tions appear to have had considerable weight with 
the Council of the Society, and to have ultimately 
led to the Newcastle trials being decided upon, the 
chief, if not the sole, object of these new trials 
being, according to Mr. Pidgeon, ‘‘ to ascertain in 
‘* the interests of the agricultural steam user, what 
‘* really are the relative merits of simple and com- 
“pound agricultural engines.” As to whether or 
not the conditions of trial were drawn up in such a 
way as to best fulfil the end above set forth we have 
already expressed our opinion, and we shall say 
nothing further on the point now, although we may 
have to return to it later on. Like Mr. Little, Mr. 
Pidgeon holds that the leading firms were ill-advised 
in holding aloof from the Newcastle trials, and 
after stating that one of the chief pleas for their 
abstention was the short notice given of the nature 
of the competition, he remarks that this excuse is 
disposed of by the fact ‘‘ that two, at least, of the 
‘* best engines competing at Newcastle, and these 
‘* by different makers, were not commenced three 
‘* months before the trials took place, while not 
‘* only did both these ‘improvised’ engines beat all 
‘ previous performances of portable engines, but 
‘* one of them about equalled in economy anything 
‘¢ hitherto accomplished by the most economical 
‘* compound engine in existence.” Now in making 
these remarks we fear that Mr. Pidgeon—we are 
sure inadvertently—is barely treating with justice our 
leading firms of agricultural engine builders, and it is 
only right to point out that it is one thing to compete 
with opponents who have had little or no experience 
in engine trials and quite another to enter the lists 
against competitors who—to express the situation 
colloquially—are ‘‘ up to every move on the board.” 
And this is more particularly the case when, as in a 
competition including all the leading firms, most 
important commercial interests are involved in the 
result. It must not be considered from what we 
have just said, that we in the least desire to under- 
rate the excellence of the performance of the prize 
engines at Newcastle. These performances would 
have done Messrs. Davey, Paxman, and Co. high 
credit in any trials ; but it is also just to remember 
that the other competitors did not include a single 
name which had previously made its mark at the 
Society’s trials, while the majority were entirely 
new to the trial shed. It may also be noted that if 
there had been less ‘‘ improvising” and more per- 
sistent and careful testing of some of the engines 
at the makers’ works, there would have been far 
fewer hitches during the official trials. The whole 
question, however, of the strained relations be- 
tween the Royal Agricultural Society and the 
leading agricultural engineers is an unpleasant one, 
and no good can be served at present by dwelling 
on it. 

Returning to Mr. Pidgeon’s report, we find that 
he precedes his detailed account of the Newcastle 
trials by some general remarks on steam engine 
economy. In preparing this portion of his report 
Mr. Pidgeon has had in view the desirability of put- 
ting plainly before steam engine users—not in them- 
selves engineers—first, the extent to which existing 
steam engines fail to utilise the heat due to the com- 
bustion of the fuel used in working them ; second, 
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the chief causes of these losses ; and, third, the part 
which the system of compounding plays in securing 
greater economy. In carrying out this object he 
has succeeded admirably, his remarks being written 
in a clear, terse style, which renders them very 
pleasant reading. 

The Newcastle trials Mr. Pidgeon considers to 
have thrown a new light on the relative merits of 
compound and non-compound engines; but this 
opinion we can only regard as accurate in the sense 
that these trials have brought prominently before 
the public, facts which were before known to com- 
paratively few, this in itself being a matter of great 
importance. In support of the advantages of the 
system of compounding, Mr Pidgeon gives the sub- 
joined Table, which is of interest, although the effect 
of the different steam pressures employed on the two 
classes of engines must be allowed for to render the 
comparison a perfectly fair one ; this, however, is a 
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point which will be dealt with further on. Mr. 
Pidgeon’s deduction from the Newcastle trials is as 
follows: ‘‘ It may be concluded that the introduc- 
“ tion of compounding into portable engine practice 
‘‘ would be followed by a saving of more than 25 
‘ per cent. in coal, comparison being made between 
‘engines of both types fitted with automatic ex- 
‘* pansion gear, while there can be no doubt that 
‘* compound engines, without expansion gear of any 
‘* kind, will surpass the above percentage of eco- 
‘“‘nomy, comparison being made with existing 
‘* portable engines also without expansion gear.” 
On the question of the relative weight—involving 
the question of cost—of the two classes of engine, 
Mr. Pidgeon quotes the figures contained in the 
annexed tabular statement, and he points out very 
justly that although these figuresshow thecompounds 
at Newcastle to be the heavier, yet that as makers 
gain confidence in the compound system they will 
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probably be able to make such reductions in the 
weights of the boilers of the compound engines as 
will balance the increase of weight in other di- 
rections, To this we may add that in the great 
majority of compound portables so far constructed, 
no attempt has been made to effect reductions of 
weight by taking advantage of reduced strains in 
working parts, the benefit of such reduced strains 
being left to show its effect in the greater durability 
of wearing surfaces. 

We now come to the part of Mr. Pidgeon’s report 
in which the Newcastle trials are described in 
detail, and inasmuch as this is a matter with which 
we have already fully dealt in our own notice of the 
experiments,* it will be unnecessary for us to sum- 
marise the author’s remarks. We should, however, 
state that Mr. Pidgeon places the whole particulars 
of the trials before his readers with very great 
clearness and accuracy, and his remarks on the be- 
haviour of the various engines while under trial are 
most just and thoroughly to the point. No better 
record of the experiments could have been written. 

The demands upon our space compel us to leave 
over for subsequent notice the painstaking report 
of Sir F. J. Bramwell and Mr. Anderson, a re- 
port which forms a most important contribution 
to our literature relating to steam engine per- 
formances. 





THE INSTITUTION OF CIVIL 
ENGINEERS. 

Tue Institution of Civil Engineers held the first 
meeting of the present session on Tuesday evening 
last. The time was devoted to hearing the address 
of the new President, Mr. George B. Bruce, who ap- 
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peared to feel that loyalty to the throne and to the 
person of Her Most Gracious Majesty imposed upon 
himself the duty of delivering a Jubilee address, and 
upon his hearers the duty of listening to one. No 
doubt there is a reward in the fulfilment of all duties 
just as there is in the practice of virtue, but it 
must be more in the retrospect than in the actual 
fact when the duty lies in going again through 
the records of the last fifty years which have been 
reaped and gleaned so thoroughly that scarcely a 
fact is to be found which has not already made its 
appearance ona public platform. It must have 
been a consoling reflection to the Members of Council 
as they sat around the President, that by no possi- 
bility could they ever be called upon to deliver a 
Jubilee address when their turns came to stand at 
the head of the Institution. 

Mr. Bruce found an easy introduction to his sub- 
ject by stating that he entered the works of Robert 
Stevhenson in Newcastle just before the commence- 
ment of the present reign, and then from the 
standpoint of his own experience he compared 
the workshop appliances of his youth with those 
of the present day. The most noticeable of facts 
he mentioned was that there was not a single crane 
in Stephenson’s shops in 1837, permanent shear 
legs in the yards and movable ones in the shop 
serving for all the lifting. The wages of a first-rate 
engine fitter was then 23s. for a week of 61 hours 
against 32s. for 54 hours now. When we remember 
how much dearer were nearly all articles of food 
and clothing fifty years ago, we wonder how the 
men managed to live and bring up the families of 
honest stalwart sons who found their way south- 
ward to Manchester and London in search of 
better pay. The weight of the early locomotive 
rather explains how it was possible to do without 
cranes. One made for the Grand Junction Rail- 
way weighed in working trim only 9 tons 12 cwt., 
while the well-known North Star, made for the 
Great Western Railway Company, with 16 in. 
cylinders with 16 in. stroke, and 7 ft. driving 
wheels, only weighhing 12 tons 12 ewt. 

The remainder of Mr. Bruce’s address did not 
bear the stamp of his personal experience so clearly 
as did the commencement, and in that respect it 
lost the charm which attaches to the words of a 
man who narrates of matters in which he had borne 
a part, to an audience whose knowledge is of more 
recent date. He spoke of the exploits of our 
modern bridge builders, of Mr. Barlow, of Sir 
Alex. Rendel, and Sir Bradford Leslie, of Sir John 
Fowler and Mr. Baker, and compared their work 
with Stephenson’s masterpiece at the Menai Straits. 
The sixfold increase of our iron trade and the rise 
and development of the steel industry were traced 
with a rapid hand, and then the influence these 
manufactures had exerted on the size and speed of 
steamships was touched upon. This lastwas a subject 
which provided Mr. Bruce with several telling con- 
trasts between the past and the present. The growth 
of our merchant marine, not only in its aggregate but 
in its units, is so wonderful, and appeals so strongly 
to the Briton who has been bred in the belief that 
he is born the heir to the supremacy of the seas, 
that the account of it never grows stale, and the 
fact may be listened to time after time with pleasure 
and pride. In fifty years steamships have increased 
in tonnage from 67,969 tons to 4,318,153 tons, 
while their proportion to the total registered tonnage 
of British ships has increased from 1 to 41 to 1 to 
2.14. The first Cunarders were only 207 ft. long, 
and 34 ft. 4 in. beam, while the first steamer which 
plied regularly between Liverpool and New York, 
the Royal William, measured only 175 ft. in 
length. The steps by which the marine engine has 
developed have been, first the screw propeller, then 
the introduction of iron and steel in the building of 
ships, then the increase of steam pressure in the 
boiler, then the adoption of surface condensation, 
followed by the use of compound and duplicate 
expansion cylinders, and a much larger increase 
in boiler pressure, rendered possible by the use 
of mild steel in the construction of boilers, have 
effected in all a reduction of 70 per cent, in the 
consumption of coal, and an increase of 110 per 
cent. in speed. 

Sanitary engineering, hydraulic machinery, and 
electricity furnished the themes for the remainder 
of the address, which is probably the last of the 
Jubilee celebrations with which this generation will 
have to deal. We greeted them with pleasure, we 
have endured them with patience, and we part 
with them without regret, looking forward to the 
time when presidents of the Institution will again 





seek within the wide range of their personal ex- 
perience for the material to adorn the opening 
nights of their reigns. There are yet many aspects 
of the engineer's life which have not been ade- 
quately dealt with in Great George-street, and 
which are full of interest. For example, an 
account of the legal and parliamentary practice 
of the profession would be heard and read with the 
greatest curiosity by 90 per cent. of the members of 
the Institution, for it is only a very small number 
who ever penetrate into the El Dorado of the com- 
mittee room. To the resident engineer, tramping 
backwards and forwards all day over his works, and 
spending his evenings in studious solitude, whether 
he be engaged on a railway in the Midlands, ora 
water scheme in the bleak moors of the North, on 
roadmaking in Brazil, or in bridging the Ganges, to 
such a man the description of an engineer’s part in 
carrying an important Private Bill, would beavision 
painted by ambition on the canvas of the future, 
and would brighten his labours, when otherwise 
they would be obscured by the clouds of-threatened 
failure. It isa mistake for a president to forget 
the greater audience, scattered all over the world, 
who will carefully read his addrees and form a de- 
liberate opinion both of it and its author, and to 
subordinate them to the few who will surround him 
in the theatre to hear his spoken words. 








WIRE GUN CONSTRUCTION AND 
THEORY. 


By James A. Lonerince. 


In the minutes of evidence given before Sir 
James Stephen’s Commission, there are statements 
made by high authorities, which, if true, would 
greatly nullify the advantages which I have claimed 
for the system of wire gun construction. 

The statements to which I refer are those made 
by Lord Armstrong, Captain Noble, and Sir Fred. 
Bramwell, and relate to the tension of laying on the 
wire, and the effect of thesame upon thecore. The 
drift of the evidence given by these gentlemen is 
to throw great doubt on, if not to deny altogether, 
the principles of wire gun construction as laid down 
in my Treatise on the same, and to affirm that the 
mathematical treatment which I adopted is little 
more than an ingenious exercise of the intellect 
and of little value in the actual construction of 


guns, 

In the following remarks I will show that the 
objections of these gentlemen have no validity, and 
are based upon a very imperfect conception of the 
subject. I will deal with them seriatim. Lord 
Armstrong, in answer to question (9430), says: 
‘‘T can hardly say that Iam so strongly impressed 
with the advantages (of the use of wire) as I 
formerly was. I think there are many points which 
have been overlooked by Mr. Longridge on investi- 
gating the matter. One point which is not, I 
think, very generally known, and which could 
certainly throw out of joint all Mr. Longridge’s 
calculations, is that in bending any wire or 
bar, the act of bending puts the interior of the 
bend in a state of compression and the exterior 
of the bend in a state of extension. Therefore, if 
you have nothing else to consider but the theoretical 
proportion in which the tension should increase to 
the surface, that is altogether qualified by this 
liability, because you have part of the wire in com- 
pression and part of it in tension. Now the only 
way of meeting that is, not by following those 
theoretical rules, but by putting the wire on from 
first to last in its extreme state of tension consistent 
with elasticity—that is to say, just at the point at 
which stretch begins to take place. If youdo that, 
you preserve, or nearly preserve in the act of coil- 
ing, the full tension of the underside of the wire, 
while the upper side of the wire is elongated be- 
yond its elasticity. To use wire that admits of that 
extension of the outside involves using wire of a 
very ductile quality.” 

‘*Now I think, according to most people’s views, 
the wire should be of the highest possible strength, 
such as piano wire, and there is a considerable 
difference of opinion upon that. Then another 
point which is also overlooked by those who have 
gone into the question theoretically is this : that in 
wrapping the cylinder of a gun you are not wrapping 
an incompressible thing, but you are wrapping a 
body that is continually yielding to the pressure 
you are putting upon it. Therefore the yielding of 
that slackens the wires that have previously been 
put on, and that defeats the calculations altogether.” 

Without for the moment adverting to that part of 
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Lord Armstrong’s objection which relates to the 
strains induced by the act of bending, and which I 
will deal with hereafter, I cannot but express my sur- 
prise at these remarks about the yielding of the cylin- 
der or core. It is perfectly evident that Lord Arm- 
strong has never read themathematical treatment of 
the question either by myself or Lieutenant Moch. 
Had he done so, he could have seen that this yield- 
ing of the core is a most important element in the 
calculation, and that the reduction of tension of any 
coil by the superposition of others outside it, is 
really brought within the region of exact calcula- 
tion instead of, as he asserts, defeating the calcula- 
’ tion altogether. 

In the numerous diagrams given in my Treatise 
(to say nothing of the formule) I have shown the 
exact reduction of tension in the coil below the 
laying-on tension due to the laying on of the exte- 
rior wires, in no less than twenty-four different 
cases. I can therefore only account for Lord Arm- 
strong’s statement by supposing that he has never 
even looked at the mathematical treatment of the 
question, much less made it his study. 

I turn now to Captain Noble’s evidence. 

He does not say very much, but evidently par- 
takes of Lord Armstrong’s views about the strains 
due to the bending of the wire and their effects. 

He says, in answer to question (7594): ‘‘ As 
far as I remember in wire construction, which is 
Mr. Longridge’s speciality, he altogether neglected 
the condition that in wrapping a wire round a gun, 
you were putting a surface which had its two sides 
equal into a state where they were no longer 
equal; and he omitted, if I remember rightly, 
that consideration altogether.” 

Sir F. Bramwell goes more into detail. In reply 
to question (8054) he says: ‘‘May I say that as 
regards these mathematical calculations, I have here 
my remarks on Mr. Longridge’s paper in 1884, and I 
put a difficulty to him which he has never yet 
answered. I will lay it before the Commission, 
who, I think, will see what my difficulty is in a 
moment. His mathematics deal with the wire that 


he is about to lay on his gun, as I told him, as 
though it were infinitely thin, or were put upon a 
gun of infinite radius, because he deals with it 


entirely as though it were straight. Now I pointed 
out to him that if taking the by no means impro- 
bable case of a 6-in. gun with a tube 2in. thick, he had 
his wire as small as ,4; in. thick, the mere fact of 
winding that wire round any such cylinder 
would be, irrespective of any tension being put 
upon the wire at all, to extend the outside of the 
iron ;}oth part of its length as compared with the 
neutral axis. He says the wire he uses extends 
sooth for every ton per square inch applied. The 
result, therefore, would be, that he would put a 
tension of 50 tons per square inch on the outside of 
his wire by the mere fact of convolution, without 
taking into account the strain put upon the wire in 
the act of layingit on. I say that has been entirely 
neglected by him and his friends in their mathe- 
matics.” Sir F. Bramwell is then asked (8055), What 
does he say to that? His reply is, ‘‘ He cannot say 
anything to it, and does not, and never has so far as 
I know, attempted to answer it.” Before going into 
the question of the effect of the strains induced by 
bending the wire in laying on, I must make one or 
two observations on Sir F. Bramwell’s statements. 

Sir F. Bramwell’s remarks, which he quoted 
before the Commission, were made in the course of 
the discussion on my paper on ‘‘ Wire Gun Con- 
struction ” in March, 1884, at the Institution of 
Civil Engineers, and in my reply at the close of the 
discussion I observed that the objection raised by 
Sir ¥. Bramwell (also alluded to by his colleague 
on the Ordnance Committee, Mr. Barlow) was no 
new thing, but only a revival of an idea of Sir 
William Armstrong’s in his address as President of 
the British Association at Southampton, in 1882. 
I then showed that Sir F. Bramwell’s assumed con- 
dition of the wire being a straight wire free from 
strain previous to being coiled on, was altogether 
at variance with the fact, and that the only extra 
strain induced by coiling was that due to the 
differences of the radius of curvature of the gun 
cylinder and that of the coil as it came from the 
manufacturer, and that this extra strain was, within 
the limits of practice, very inconsiderable, and I 
further stated that the question would be dealt 
with more at length in my then forthcoming work 
on ‘* Wire Gun Construction.” Sir F. Bramwell’s 
remarks, and my reply, will be found in vol. lxxvii. 
of the Minutes of Proceedings of the Institution of 
Civil Engineers. 





In my Treatise on the “ Application of Wire to 
Gun Construction,” published in the same year, 
1884, and above alluded to at page 148, et seq., I 
again reverted to Sir F. Bramwell’s difficulty, and 
showed, as I believe conclusively, that it was based 
on an entire misconception of both facts and theory. 

Sir F. Bramwell must, if he were not actually 
present at my reply to the discussion of the Insti- 
tution, have received a print of it, and in fact I 
know he did so. Asamember of the Ordnance 
Committee, it is to be supposed that he had seen 
the book, and at any rate read such parts of it as 
were not mathematical. If not, of what value are 
his opinions upon what he terms ‘‘ these mathema- 
tical statements ?” 

And how, if he had read the Minutes of the In- 
stitution of Civil Engineers and my treatise, could 
he make the assertion that I never answered, and as 
far as he knows, never attempted to answer his objec- 
tion # 

I called his attention to the facts as above stated, 
and he has had ample time to explain or modify his 
er but he remains silent. 

ere it only a personal question between him 
and me, I would have remained silent also, but 
it is not so. The very foundation of the system 
for which I have fought for nearly thirty years is 
impugned by an eminent member of the Ordnance 
Committee before a Royal Commission, and the 
evidence has gone far and wide, and is before all 
those who are interested in a question of great 
public importance. I, the author of the wire gun 
system and its chief advocate, am publicly stated to 
be unable to answer avital objection. It is, there- 
fore, incumbent upon me to publicly contradict 
assertions which are utterly without foundation. 

Constant efforts are made to minimise the value 
of theoretical investigations and to make my posi- 
tion that of an unpractical enthusiast who allows 
mathematics to run away with his judgment. 

Sir F. Bramwell does not disguise his contempt 
for theoretical investigations. He says, that he 
does not think it is ever possible to use mathema- 
tical calculations as more than a general guide for 
construction, and he quoted to the Commissioners 
an extract from a report of Dr. Playfair made in 
1801, upon a proposed bridge over the Thames, 
which he characterises as the most common-sense 
remarks on those matters he ever read in his life, 
and the gist of which he gives in his own words as 
follows: ‘‘ It is, that after all, the mathematician 
can only deal with some minute portion as an ab- 
stract proposition in an analytical investigation, and 
that it may be varied by a thousand circumstances 
which you cannot take into account, which may 
make that investigation after all really valuless, 
while the experience of the man who has been en- 
gaged in that kind of construction all his life is 
worth the whole of these calculations.” 

Then he gives his assent to a very curious pro- 
position enunciated by Sir James Stephen, viz., 
‘*that the process of abstraction consists of think- 
ing only of part of a thing, and you can get mathe- 
matical calculations only by confining your atten- 
tion to things which do not exist,” ‘‘and that being 
so when you apply mathematics toa definite con- 
crete thing you immediately introduce a great 
number of questions which are not present to the 
mind of the mathematician when he is making his 
calculations.” To all which Sir F. Bramwell fully 
assents. He says, ‘‘Just so. Take this very case, 
Mr. Longridge’s own paper. There are elaborate 
calculations upon the danger of passing elastic 
limits, and so on, he considering the wire as a 
straight wire, never taking into account the fact 
that the wire was to be coiled round a comparatively 
small cylinder;” and then he adds, “These calcula- 
tions can only be true, first, on the assumption that 
the diameter to be wound upon is something finite, 
and that the wire is infinitely thin ; and secondly, 
that the wire having some thickness the circle is in- 
finitely large.” 

This much is certain. Either that Sir F. Bram- 
well has never read the calculations which he criti- 
cises, or that having read them he does not under- 
stand them. 

Sir James Stephen’s proposition is—well, I will 
only say, very remarkable, Will he allow me to 
remind him, that not many years ago there were 
two mathematicians, Adams and Leverrier, each of 
whom, quite independently of the other, by ab- 
stract mathematical investigations discovered the 
existence of a planet which had never been seen by 
mortal eyes ? 

Will Sir F. Bramwell permit me to remind him 





that, not to speak of his own profession, there are 
branches of science, such for instance as electricity 
and optics, which owe their chief practical utility 
entirely to their mathematical investigations of 
which he makes so light ?” 

Will both these eminent men allow me to com- 
mend to their earnest attention the following 
extract from the works of Kant, a philosopher, 
mathematician, and man of science of at least equal 
calibre to Professor Playfair, who says: ‘‘ It is far 
more tolerable that an unlearned person should 
represent theory as superfluous for the purposes of 
his imaginary practice than that a shallow objector, 
whilst conceding the value of theory for specula- 
tion and scholastic uses, should couple this con- 
cession with the doctrine that in practice the case 
is otherwise, and that, upon coming out of the 
schools into the world, a man will be made sensible 
of having pursued mere philosophical dreams. In 
short, that what sounds well in theory is not merely 
superfluous, but absolutely false for practice. Now 
the practical engineer who should express himself 
in these terms upon the science of mechanics, or 
the artillery officer who should say of the doctrine 
of projectiles that the theory of it was conceived 
indeed with great subtlety, but was of little practi- 
cal value, because in the actual exercise of the art 
it was found that the experimental results did not 
conform to the theory, would expose themselves to 
derision. For, supposing that in the first case 
should be superadded to the theory of mechanics 
that of friction, and that in the second to the theory 
of projectiles were superadded that of the resist- 
ance of the air, which in effect amounts to this, 
that if, instead of rejecting theory still more theory 
were added, in that case the results of the abstract 
doctrine and of the experimental practice would 
coincide in every respect.” 

I have dwelt thus at some length on this part of 
the subject, because it is evident that Sir F. Bram- 
well’s views have to some extent influenced the 
Royal Commission, inasmuch as they say in their 
report, that ‘‘ Weare not satisfied that the Ordnance 
Committee could, without considerable danger, be 
made more theoretical than it actually is.” 

In a future communication I will deal more par- 
ticularly with the specific objections made by Lord 
Armstrong and Sir F. Bramwell to my investiga- 
tions on the use of wire. 





NOTES. 
A Srperran Exursition. 

Dourine the past summer an Exhibition of Sibe- 
rian produce was held in Ekaterinberg, but it 
does not appear to have been so successful as was 
expected. The produce showed, however, that 
the capabilities of Asiatic Siberia are enormous. 
The leather trade was well represented ; Kolma- 
gorou yearly exporting 100,000 skins to Russia, 
China, and the Steppes. Agricultural produce was 
in predominance; but silver, gold, copper, tin, 
ivory, furs, hair, fish, linseed, and cedron nuts 
were present in large quantities. An Exhibition of 
textile goods and machinery, open to all countries, 
is to be held at Warsaw during next month. 


TRAMWAY TRAINS. 

In a recent Note we mentioned that the Paris, 
Lyons, and Mediterranean Railway Company had 
introduced tramway trains, that is trains which are 
stopped whenever a passenger wishes to get in or 
out. Of course the ordinary construction of a rail- 
way prevents passengers joining and leaving the 
train as frequently as in a tramcar, but in a line 
which has many level crossings, every road it 
passes furnishes a point of access to the train. We 
now learn from a correspondent that the Northern 
and the Eastern Railway Companies of France, 
besides other Continental lines, have adopted tram- 
way trains on certain lines, having been practically 
compelled to doso by the Government. The trains 
are worked by two officials only, the driver and the 
guard, and consist of a tank engine and two carriages 
coupled together and entered either at the centre or 
the end. The guard can pass lengthwise through 
both carriages, and can, if necessary, step on to the 
engine. These trains are the more interesting now, 
as there is a disposition to adopt such a service here 
on branch lines which will not pay the expenses of 
stations, signal cabins, and the like. Means of 
access would be provided to the side of the line 
wherever it crossed or ran near to public roads, and 
probably cheap platforms would be erected. Shuttle 
trains would run backwards and forwards on one or 
both lines, and would be stopped whenever a pas- 
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senger appeared or one signified his desire to alight. 
A modified form of American car would be adopted 
so that the guard could collect the fares while the 
train was moving. By this system all station and 
signal charges would be abolished, and the expenses 
be reduced to those of the train and the permanent 
way. 
THe Suram TUNNEL. 

A letter from a correspondent at Suram, addressed 

to the Novoe Vremya, effectually disposes of the 


rumour that has circulated repeatedly of late in the | 


American press denying that Russia had seriously 
taken in hand the construction of a tunnel through 
the ridge of the Lesser Caucasus, between Batoum 
and Tiflis. According to this correspondent, fair 
progress has already been made at one end of the 
tunnel, the excavation having already penetrated 
over 1000 ft., while at the other 200 ft. of rock have 
been cut away. The boring machines are of the 
latest description, and every improvemert in tunnel- 
ling is being adopted. The total length of the tunnel 
will be 2 miles 300 yards, and itis expected that it 
will be finished by the end of next year. The cost, 
with that of the loop line, will exceed 1,000,000/. 
The tunnel at one part passes through clay and 
will require to be lined with stone, but a good 
deal consists of solid rock, which requires to be 
blasted by dynamite. Pending the construction of 
the new line, the traffic over the Suram Pass still 
continues in a very congested condition, the two 
72-ton Fairlie engines being able, owing to the 
heavy gradient, to haul only eight or nine trucks 
over the pass at the time. To relieve the conges- 
tion the Government has sanctioned the laying of 
kerosine pipe lines, 37 miles long, over the pass. 
Messrs. Nobel and Rothschild have already received 
permission to lay down pipe lines of their own, and 
other competitors are in the field. When the final 
concessions are signed by the Government very 
little time will be needed to manufacture and lay 
down these lines ; Messrs. A. and J. Stewart, of 
Glasgow, for instance, who supplied 55 miles of 
pipe line for the Suakin-Berber Railway at the rate 
of a mile a day, being able to execute such a pipe 
line in about three weeks, and a few weeks more 
would be sufficient to lay it down and get it in 
working order. As the Russians cannot turn out 
large quantities of pipe themselves, it is to be hoped 
that the orders for these lines will fall to England. 


THE WESTINGHOUSE BRAKE ON FREIGHT TRAINS. 

In April last very important trials were made at 
Burlington, U.S.A., with continuous brakes on 
long freight trains of fifty cars. At these trials 
nearly all the existing systems of air pressure 
brakes entered the field, It was found that on 
trains of this exceptional length the action of the 
brake was not simultaneous enough to avoid severe 
jolts and shocks whereby the cars and their con- 
tents were severely damaged. Most competitors 
mastered the difficulty by calling in the aid of 
electricity, and it was clearly proved that by this 
means simultaneous action could be obtained, and 
all shocksavoided. This, however, introduces anew 
element into the principle of action of continuous 
brakes to which grave objections can be raised. It 
introduces a non-automatic element, which is far 
from reliable, as was shown even during the trials, 
when in some instances the brakes refused to act 
on account of the imperfections of the electrical 
appliances. Mr. Westinghouse, who had for the 
sake of illustration, also fitted his brake with addi- 
tional electrical exhaust valves, contended, how- 
ever, that he would be able to so alter his well- 
known triple valve as to make the air brakes 
practically simultaneous on any length of train, 
without calling in the aid of electricity, and 
from the news which now reaches us from the 
States, it would appear that his efforts have 
been crowned with signal success. To more 
clearly demonstrate the efficiency of the brake 
in its new form, a train of fifty fully equipped 
cars is being taken over the main roads of the 
United States, and the proceedings are being wit- 
nessed by all the most prominent railway engineers 
and officials of the country. It would appear that 
this train of fifty cars running at a speed of 38 miles 
- hour, is stopped in 12 seconds within a distance 
125 yards. Considering that the train is 2000 ft. 
Aree this means that it is stopped in less than one- 

th of its own length. Experiments have shown 


that the brake is fully applied on the fiftieth car in 
less than two seconds, or at the rate of 

per second, which may well be considered 
At some future time we shall 


slighly 
1000 ft. 
& marvellous result, 





have an opportunity to fully describe the details of 
the improvements which Mr. Westinghouse has 
worked out. The freight brake question is in the 
United States rapidly assuming a serious as- 
pect, and several roads have already given orders 
to fit the whole of their stock with the Westing- 
house automatic brake in consequence of the 
splendid results secured at the trials above referred 


le 


_ Rep River Vattey Ratway. 

A correspondent writing from Ottawa on the 27th 
of October, says that there is every reason to be- 
lieve that the Red River Valley Railway will now 
soon be completed and in running order, as Mr. 
Norquay, the Premier of Manitoba, has made 
final arrangements with a firm of contractors for 
the purchase of the provincial railway bonds. 
Operations will be proceeded with under the title 
of the ‘‘ Manitoba Construction Company,” to 
which letters patent under the General Railway 


Act of the provinces were issued last spring. This 


company will own and operate the road, repaying 
the local Government almost the entire cost; but 
it will be under control as to rates and arrange- 
ments with other lines. There will thus be a 
thoroughly legal organisation, and it will bea severe 
straining of the constitution to allow the Dominion 
to control provincial lands, and prevent the progress 
of a railroad the construction of which is thoroughly 
within the law. All present legal proceedings 
against the Manitoban Government are rendered 
nugatory by this new arrangement, and a fresh 
stand will have to be taken if repressive measures 
are intended. It has been stated by Premier Nor- 

uay that, in the hands of the new contractors, and 
the company which they represent, he anticipates 
the completion of the line by the 1st of December, 
There is a probability that this line will amalgamate 
with the Hudson Bay Railway, now partly con- 
structed and in running order ; and it is not un- 
likely that the latter will speedily be pushed 
forward to ‘the Saskatchewan River, at the head of 
Lakes Manitoba and Winnipeg, so as to tap the 
river trade from Edmonton and other points west, 
bringing it down to Winnipeg from that place by 
rail, instead of it going round, as it now does, by 
the rapids of the Saskatchewan, a very troublesome 
spot in low water, and the circuitous navigation of 
Lake Winnipeg and the Red River. The Hudson 
Bay Railway is now open for traffic to St. Laurent, 
some forty miles north-west of Winnipeg, and ten 
additional miles to carry it to Manitoba will be com- 
pleted in a few weeks, 


THe County or Mippiesex Nartvrat History 
AND SCIENCE Society. 

The society whose name stands at the head of 
this Note is just commencing its second session. 
Its existence dates from July 3, 1886, and during 
the first year it was most successful in obtaining 
members, and in laying before them interesting 
papers dealing principally with matters peculiar to 
the county of Middlesex. Among these was an 
account of the methods to be followed in the study 
of lepidoptera and hymenoptera, by Mr. Sydney T. 
Klein ; a description of the conditions governing the 
sinking of wells and the supply of water in north 
London, by Mr. Robert B. Hayward ; a paper on the 
geology of the parish of Hampstead, by Mr. T. 
Logan a and one of the London atmosphere, 
by Mr. W. Matthieu Williams. The papers with- 
out a local interest, were ‘‘ Facts concerning the 
Evolution of the Eye,” by Mrs. Bodington, and 
‘*The Development of the Compound Microscope,” 
by Mr. E. M. Nelson. In addition there was a 
field meeting. The list of the members contains 
many distinguished names, such as Sir F. Abel, 
Captain Abney, the Earl of Crawford, Canon 
Duckworth, Archibald Geikie, Professor Huxley, 
Professor Kennedy, Professor Lankester, Sir John 
Lubbock, Sir Richard Owen, and many others. 
The honorary secretaries of the Society are Mr. 
Sydney T. Klein and Mr. W, Matthieu Williams, 
11, Chandos-street, Cavendish-square, W. The 
proceedings form very interesting reading, but 
we have not space except to notice a curious fact 
set forth by Mr. Hayward, in relation to some 
wells sunk into the chalk at Harrow. The water from 
these wells is exceptionally and abnormally hard, 
so much so that the use of it has been abandoned 
and the neighbourhood is supplied from wells at a 
distance, also from the chalk. The hypothesis is 
that the inferior water from the sands overlying 
the chalk, which was carefully excluded from the 
wells, gains access to the chalk at some place in the 








district where there is no impervious separating bed 
between the two, and thus mixes with the purer 
water of the chalk. As the water comes from the 
well it has 14.8 deg. of hardness, and is therefore not 
very hard ; but when heated to 160 deg. or 180 deg. 
Fahr., a change takes place, and its hardness in- 
creases to amaximum of 38.8 deg. By actual boil- 
ing the chalk in solution is precipitated, and the 
hardness becomes reduced to from 27 deg. to 
184 deg. If treated by Clark’s process the water 
has a hardness of 18 deg. or 20 deg., or about that 
of Thames water. 


Tue Cost or Removine Metat BY Emery WHEELS, 
HAMMER AND CHISEL, AND FILES. 

The recent issue of an American contemporary 
contains a description of a long investigation by a 
manufacturer upon this subject, recording the large 
amount of time which was hecessary in order to 
determine the elements of cost which were fixed 
by wear and tear as in the case of files and cold 
chisels, the wear and tear of a hammer must cer- 
tainly be regarded as little short of a nullity. The 
use of emery wheels is comparatively modern, and 
there are wide differences claimed by each maker 
in favour of his own goods against those of his com- 
petitors and other methods of performing the same 
work. These experiments show that there is truly 
avery wide range of difference in the value of emery 
wheels. One which was the fastest of those tried 
removed 13.151b. of cast iron in thirty minutes, while 
another, which was the slowest cutter, removed 
2.36 lb. under the same conditions. The fastest 
wearing wheel lost by wear 47 oz. in thirty minutes, 
and the slowest wearing lost only 4 0z. Tabulation 
of the various weights of metal removed in thirty 
minutes by the various methods alluded to, show 
the differences, although the true financial result 
is shown in the second Table, which gives the cost 
per pound of removing the metals. 





Taste I, 
! | 
Weight of Metal - | Wrought |, 
removed by Brass. jue Iron. | ag _— 
Ib. oz. | Ib. oz. | Ib.oz. | Ib. oz. 
Emery wheel .. 17 0 7 12 | 2 8 37 
File “~ ia ot @ 3 0 5} | O 2 01 
Hammer and_ cold 
chisel... | A) he 4 2 5h | 0 104 0 1h 








TaBLE II.—Cost per Pound of Removing or Wearing 








Away Metals. 
| | | 
Cast | Wrought 
ao Brass. nen: Teams ‘aad Steel. 

cents cents | cents cents. 
Emery wheel 18 | 58 21.2 | 28.9 
OE ae ce, act eee eee 75 | | (206.4 
Hammer and cold chisel ..| 10,1 5.5 19.6 | 137.6 








The elements of depreciation were fixed by an 
investigation covering a long range of time. It 
has been well known that the cost of removal of 
metal from surfaces has been very materially re- 
duced since the introduction of emery wheels for 
that purpose; but the results obtained by this 
tabulation appear to be far less than would be 
assumed by any one as a matter of general opinion. 


THE CaNDAHAR RarLway. 

According to the telegraphic news from India this 
week, General Sir Frederick Roberts has been in- 
specting the road from Quetta to the Khojak Pass, 
which is being prepared in anticipation of a railway 
being laid down along it in the spring in the direc- 
tion of Candahar. The statesmen of both parties 
in this country have an invincible objection to 
calling the proposed railway by its right name ; the 
Liberals because they pulled up a section and sold 
the rails for old iron, and then had to lay it down 
again in a hurry, and the Conservatives because 
they are not quite sure the public approve of the 
policy that started the laying down of the Quetta 
Railway, and,do not wish to excite undue alarm. 
On this account the line is commonly called ‘‘ the 
railway to the Helmund,” the river a little beyond 
Candahar, where, it is understood, we shall always 
makeastandagainstany northerninvader. Aspolitics 
may bring the line into prominence at any moment, 
it may be opportune to describe its present condi- 
tion, in connection with its inspection by the Com- 
mander-in-Chief in India. From the River Indus 
the railway runs to Sibi at the mouth of the Bolan 
Pass. From this point, or close to it, there are two 
linestothe Quettadistrict; one 100miles longthrough 
the pass, which is spoilt by the break of the gauge 
and will always be a poor line until this defect is 








remedied ; and the other a broad gauge loop line 
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156 miles long, vid the Hurnai crossing. The two 
join at Bostan, 21 miles beyond Quetta. From here 
a military road, 24 ft. wide, and with a minimum 
slope of 1 in 20, is being constructed as far as 
Chaman, an outpost on the Afghan side of the 
Kwaya Amran range, 70 miles from Candahar. The 
direct route to this point is not the easiest, from 
the engineering point of view, and we have already 
had to censure the Indian Government for having 
procrastinated with its surveys, and caused thereby 
a standstill at Bostan, while the proper route for 
the next extension towards Candahar is being 
sought. At Quetta railway materiel is being accu- 
mulated sufficient to form a railway the whole of 
the remaining distance to Candahar, so that it is 
sheer affectation and cant to treat the line as other- 
wise than the future Candahar Railway. Although 
it is only this week that regular goods traffic has 
been opened to Bostan, so much merchandise is 
already pouring into the place that if our Chambers 
of Commerce were as enterprising as the German 
trading bodies, this would soon bring pressure to 
bear upon the Government to complete the line to 
the emporium of Candahar. In that case the 
Quetta line would rapidly become a paying under- 
taking. 





GRAVET’S CALCULATING RULE. 

WkE have received from Mr. Wm. Farrar, of Benson’s- 
buildings, Park-row, Leeds, a specimen of Gravet’s cal- 
culating rule. This is a slide rule, which is made in 
three lengths of 260, 360, and 500 millimetres, and is 
distinguished by the clearness and accuracy of its divi- 
sions, and by the large variety of calculations to which 
it can be put. The slide is divided on both its upper 
and lower edges, the lower divisions, which are used in 
multiplying and dividing, being of such a size that the 
fourth figure of a number may often be read with a 
close approximation to accuracy. On the back of the 
slide sines and tangents can be found, and be read off, 


through a slot in the rear of the rule without reversing the 
slide. All the usual operations of cubing and extracting 
cube roots, squaring and extracting square roots, multi- 
plying and dividing, can be performed by the aid of this 
rule. When several successive operations have to be 
carried out the memory and eyesight are relieved by a 
movable metal slider on the face of the rule ; this can be 
set against the laet figure found, and will mark it, while 
the position of the new multipliers is being sought. By 
this means one of the sources of error which have brought 
the slide rule into distrust, is avoided. Noslide rule of the 
same size with which we are acquainted is equal to the 
one before us in point of clearness, accuracy, and general 
usefulness, 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again depressed last Thursday, and prices suffered a 
further decline. Scotch iron lost 2d. per ton, the closing 
pee being 38s. 6d. cash, which was only 7d. above the 
owest price paid in March of last year, when 37s. 11d. 
was accepted, that being the lowest price known over the 
long period of thirty-five years. Cleveland and hematite 
iron lost 1d. per ton last Thursday. The closing settle- 
ment prices were : Scotch warrants, 38s. 6d. per ton; 
Cleveland, 30s. 6d.; hematite warrant iron, 40s. 9d. 
Friday’s market was very strong, notwithstanding the 
fact of an announcement made during the forenoon meet- 
ing of the ‘‘ring” that one of the members had been 
unable to meet his differences, A large rise in the price 
of copper and other metals, however, gave tone to 
the market, and the price of Scotch pig iron recovered 
7d., or within 4d. per ton of the loss during the rest 
of the week. Cleveland iron recovered 6d. per ton, 
being 1d. more than the week’s decline; and hema- 
tite iron rose 54d. per ton. The settlement prices 
at the close were: Scotch iron, 393. per ton; Cleve- 
land, 31s. ; hematite warrants, 41s. 44d. Prices varied 
considerably in Monday’s market, hut the close showed 
an advance all round—to the e>.tent of 3d. per ton on 
Scotch iron. Business was done in the forenoon at 39s. 
up to 39s, 4d., and back to 39s, 24d. per ton cash for 
Scotch warrants, and 4d. per ton higher was reached in 
the afternoon. No cash business was done in Cleveland 
warrants during the day, but hematite iron changed hands 
at various prices, the top being 41s. 8d. cash. The closing 
settlement prices were : Scotch, 39s. 3d. per ton; Cleve- 
land, 31s. 14d.; hematite iron, 41s. 6d. Yesterday's 
market opened easier, but recovered, and closed at the 
best. The advance gained was 24d. per ton on Scotch 
iron, 1d, on the price of Cleveland warrants, and 1d. to 
2d. per ton on hematite iron, In the course of the after- 
noon from 10,000 to 12,000 tons were bought up to 39s, 6d. 
per ton. The market was irregular to-day, operators 
being apparently in doubt as to the turn that prices might 

e. Up to 39s, 8d. was paid for Scotch warrants 














| building of them. 


at both meetings of the “ ne gf Nothing of import- 
ance was done in Cleveland iron, and up to 42s. 
cash was paid in the afternoon for hematite iron. 
It is difficult to prognosticate what is likely to be the 
course of the Scotch pig-iron market in the early future. 
Opinion is very much divided on the subject. On the 
one hand, advices from the United States point to the 
improbability of an early demand either for pig iron or 
steel rails, while the prospects of increased shipments 
to other foreign countries are not bright. It is urged, 
on the other hand, that the price of warrants has fallen 
to a level at which production is almost unprofitable. 
Within the past few days a gentleman well versed in the 
characteristics of the iron trade, and well entitled from 
his experience to express an opinion, and who has just 
returned from an extensive tour in the United States, gives 
it as his belief that we need not look to America for any 
relief to our depressed iron trade. Day by day the States 
are adding to their powers of self-supply, so far as the 
manufactured article is; and he is satisfied that unless 
in exceptional circumstances, for moderate lots, and at 
odd times, America will not make any demand on Scotland 
for iron. There are now 85 blast furnaces in actual 
operation, an additional furnace having been blown in 
during the week at Govan Iron Works. A year ago there 
were 69 furnaces blowing. Last week’s shipments of pig 
iron from all Scotch ports amounted to 8804 tons, as com- 
pared with 6645 tons in the preceding week, and 9235 tons 
in the corresponding week last year. They included 2785 
tons to the United States, 130 tons to South America, 110 
tons to India, 735 tons to Australia, 200 tons to France, 
824 tons to Italy, 750 tons to Germany, 230 tons to Hol- 
land, 150 tons to Spain and Portugal, smaller quantities to 
other countries, ard 2250 tons coastwise. ‘The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 932,099 tons yesterday afternoon, against 929,414 
tons yesterday week, making an increase for the week of 
2685 tons. 


Malleable Iron Trade.—Malleable iron is firm, and it is 
satisfactory to note that the improvement that has taken 
place lately shows signs of holding. The current price for 
the usual quality of merchant bars is 4l. 15s. per ton, less 
5 per cent. discount. Shipment orders are not plentiful, 
but the home trade makes up in a degree for the lack of 
foreign business. The placing of several new vessels in 


Clyde shipyards lately has had a beneficial effect on the 
malleable iron market, and makers look forward with con- 
fidence to a sound business being done in the early months 
of the year. The Indian demand for unbranded iron has 
now thoroughly abated, although manufacturers are busy 
completing orders already in hand. Present price is 
4l. 7s. net. Old rails are quoted at 57s. per ton, and scrap 
iron at 47s., but little is being done in either of these 
metals. Steel manufacturers have more work on hand. 


The Coal Trade.—There was rather more buoyancy of 
tone amongst the coalmasters and merchants on ’Change 
to-day, the a being reported more numerous both for 
shipment and home consumption. At several of the ports 
the shipments were heavy last week ; prices, however, are 
at the lowest ; indeed, main and ell coals are quoted lower 
thanever. Some merchants express themselves hopeful 
that the rates have now reached the lowest. In the steam 
coal department more steadiness is observable, and the 
demand for good qualities of house coal is improving from 
week to week. Dross is very firm in tone, and the price is 
tending upwards. 

Boilers for the Glasgow Exhibition.—The well-known firm 
of Messrs. William Wilson and Co., Lilybank Boiler 
Works, Glasgow, has been selected by the committee in 
charge to construct two of the large boilers required for 
the purposes of the International Exhibition to be held in 
this city next year. The boilers will be of steel, and of 
the Lancashire type, measuring 28 ft. in length by 74 ft. 
in diameter, and capable of working up to a pressure of 
100 lb. per square inch. 


Additional Shipbuilding Contracts for the Clude.—Messrs. 
William Simons and Co., Renfrew, have just closed a 
contract to build a fast steel screw steamer for passenger 
service on the Mediterranean. She is to have saloon 
accommodation for first and second-class passengers, and 
there is to be a complete installation of the electric light 
for the various cabins, engine-room, &c. The engines are 
to be of the triple-expansion type, and will be constructed 
by the builders. A high rate of speed is guaranteed, 

he Fairfield Shipbuilding and Engineering Company, 
Limited, have been instructed to build a steel paddle 
steamer for the Isle of Man, Liverpool, and Manchester 
Steamship Company, Limited. She is to measure 260 ft. 
by 33 ft. beam, and to have a speed of 19 knots per hour. 
It may be remembered that the Queen Victoria and 
Prince of Wales, two of the fastest steamers in the world, 
and the property of the same company, were also built 
in Fairfield Shipyard. 


Expected Contract for the Clyde.—The Canadian Pacific 
Railway Company have, it is stated, now determined to 
have constructed three large steamers for the purpose of 
completing their connection with the East from Van- 
couver, and it is understood that at the present time Mr. 
George Stephen, president of the company, is on his way 
across to this country to complete arrangements for the 
For some time back the company have 





had several chartered vessels sailing in connection with 
their train service, but with a view of further opening up 
and developing a trade to and from our Eastern colonies, 
these will be superseded by three steamers of a high rate 
of speed, equal, it is said, to those now being constructed 
on the Clyde for the Inman Company. Thesteamers will 
be built to Admiralty requirement, and it is more than 
likely that the order will go to one of the firms in the 
Glasgow district. 


Clyde Shipbuilders and the Glasgow Exhibition.—It is 
confidently anticipated that next year’s International 
Exhibition in Glasgow will have as one of its special 
features a very great and varied display of models in the 
department of naval architecture. All the leading ship- 
building firms on the Cie will be worthily represented 
within the walls of the Exhibition. There is a desire to 
make this department illustrative of the progress made 
in naval design and construction during the past half- 
century, or practically the period covered by the history 
of the Cunard Company. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a large 
attendance on ’Change at Middlesbrough. The telegrams 
from Glasgow were more depressing, owing to the Board 
of Trade returns being considered less satisfactory with 
regard to iron. This information, however, did not on 
this occasion affect the quotations here, and No, 3 Cleve- 
land pig iron was again quoted 31s. 6d. per ton for prompt 
delivery. Buyers offered 3d. less, but makers asked 32s., 
and in some instances a trifle more, The heavy stocks still 
favour the operations of speculators, but producers of 
Cleveland iron feel that there is a fair legitimate 
trade in the early future and adhere to their list prices. 
The Cleveland Ironmaster’s Association returns for the 
month of October were much more satisfactory than was 
generally expected. These returns embrace blast furnaces 
throughout the whole of the North of England. The total 
number of furnaces is 155, of which 95 have been in opera- 
tion and have produced 221,765 tons of pigiron. This is 
an increase of 11,731 tons on the previous month of Sep- 
tember. The total stocks of pig iron in Cleveland are 
now 628,214 tons, This is a decrease of 1314 tons. It 
will thus be seen that according to these figures 
the make of pig iron, although so much larger than in 
the previous month, is not in excess of the demand. 
Messrs. Connal and Co., the warrant storekeepers at 
Middlesbrough, have now in stock 325,312 tons of pig iron. 
This is a decrease of 1911 tons on last week. The fact of 
such a decrease in the stores and the very satisfactory 
returns of the Cleveland ironmasters have had a beneficial 
effect upon the market. In the manufactured iron trade 
were ce nothing new to report, and several works are 
still idle. 


Engineering and Shipbuilding.—Both engineers and 
shipbuilders are busier, and have a fairly good outlook 
for the winter. Many of the vessels in course of con- 
struction on the northern rivers are in a very forward 


state, and afew will shortly be launched. 


Steamers Laid up in the Tyne.—The River Tyne Com- 
missioners have published returns showing the numbe. 
of steamers laid up in the Tyne on the 29th ult. It ap: 
pears from these returns that the number was seven, re- 
presenting a tonnage of 4253. The number of sailing 
vessels was thirteen with a tonnage of 10,900. At the 
corresponding period of last year, the number of steamers 
was forty-five, representing a tonnage of 39,031, and the 
number of sailing vessels was twenty-two, with a tonnage 
of 15,038. 


_ The Steel Trade.—All the steelmakers in the North con- 
tinue busy, and have work in hand which will keep them 
fully occupied for months, Prices are firm, but the 
growing output and competition prevent a rise in quota- 
tions. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
ny.—A company has been 
formed to purchase the freehold works at Hull, known as 
“The Hull Forge,” together with the plant, machinery, 
and other assets of the Hull Forge Company, Limited. 
It was registered on October 21, with a capital of 25,000/. 
in 10/. shares, under the title of the Hull Forge and Steel 
Company, Limited, with the following as first subscribers, 
taking one share each: F, Cleeves, Rotherham, manager ; 
F, W. Roberts, Rotherham, manager ; M. Thomlinson, 
Hull, cashier; A. Burt, Hull, iron works manager; A. 
Lee, Sheffield, manager; C. W. Fincken, Barnsley, 
manager; and J, F. Evans, Sharrow, Sheffield, agent. 


New Railway to Chesterfield.—It is reported that it is 
the intention of the Manchester, Sheffield, and Lincoln- 
shire Railway Sosapany te apply for powers during the 
forthcoming session of Parliament to construct a railwa: 
commencing at Beighton and terminating at Chesterfield, 
wre d en route through the villages of Killamarsh, 

nishaw, and Staveley. This will be a boon to this im- 
portant mining district, as the want of direct communica- 
tion with the Manchester, Sheffield, and Lincolnshire 
Railway system has long been felt to be a great incon- 
venience to the inhabitants, and more especially to the 
important collieries and iron works, which are numerous 
in the district through which the new line will pass. 


County Conference of Miners.—In accordance with the 
resolution passed at the meeting of miners’ delegates at 
Barnsley, the 14th of November has been fixed as the 
date for the conference of all the pitsteads in the county 
to assemble at Barnsley, for the purpose of expressing 
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their opinion as to whether they are willing to carry out 
the resolutions. passed at the Edinburgh conference, and 
to appoint. delegates to attend the conference at Newcastle 
on the 22nd of November. 


Strike of Ironworkers.—The ironworkers in the employ- 
ment of Messrs. Green and Co., Ecclesfield Iron Works, 
have struck against a reduction of wages. A day or two 
ago a meeting of the men was held at the works. The 
men decided to stand by their offer to concede half the 
amount demanded by the firm, and a deputation saw the 
head partner and offered to submit to a reduction of 5 per 
cent. That gentleman, however, said his firm were obli 
to press for the full 10 per cent. reduction. The men re- 
fused these terms, 


Miners and the Restriction of Output.—Meetings of the 
miners of South Yorkshire, North Derbyshire, and North 
Nottinghamshire are being held daily to consider the 
question of the reduction of the output of coal. Many 
local men consider that this is a policy which it is impos- 
sible to carry out. On the other hand, there are those who 
support the proposal as the only way to improve wages. 
At Tankersley, Wharncliffe, Silkstone, Rockingham, 
Hoyland, and other large district collieries, the policy of 
restriction is strongly supported, and the ensuing ballot 
will show a majority in support of the proposal. At a 
meeting of miners, largely attended, held at Cinder Hill, 
Mr. Aaron Stewart, of the Nottinghamshire Miners’ 
Association, presided. He said he disliked agitation, but 
preferred it to starvation. Mr. W. Bailey, agent, ex- 
oressed himself in favour of the eight hours’ system. The 
ciated of a general holiday once a week would, he said, 
restrict the output, and therefore tend to raise wages. 
They were justified in asking for a 10 per cent. advance. 
Delegates were chosen to attend a conference of the miners 
of the county to be held at Bulwell, and they were 
empowered to vote in the affirmative on all three ques- 
tions. 


Dore and Chinley Railway.—It is reported that the 
Midland Railway Company intend to take up the scheme 
for the laying of a line between Dore and Chinley. It is 
also reported that if they do not, the London and 
North-Western will, and thus obtain a direct entry into 
Sheffield. 


The Electric Telegraph.—The Sheffield Junior Engi- 
neering Society held its usual fortnightly meeting on 
Monday, when an interesting paper was read by Mr. 
Fillingham on the ‘‘ Electric Telegraph.” At the conclu- 
sion of the paper, a well-sustained discussion on various 
points was raised. 


Engineering in South Yorkshire.—It would be difficult 
to find a firm of engineers in South Yorkshire who can 
give full employment to the men who constitute the com- 
plement of their establishment. Slowly, very slowly, the 
men are finding work. The steel trade is gradually taking 
the place of iron, and this necessitates the changing of 
workmen. Puddlers are giving way to steelworkers, and 
they, in their turn, bring with them mechanics. It is 
because of the latter demand that working engineers are 
obtaining fuller employment, bag not better wages. 
The ranks of the unemployed in the engineering trade 
are being thinned, though, at the same time, it is said 
that the profits of the employers are not augmented. In 
the Leeds district the engineers are on full time, but in 
Sheffield, the men are for the most part employed on 
Government work, obtained only through firms who are 
the recognised channels, The general trade of the country, 
so far as engineering work affects Sheffield, is not good, 
but there are specialities appertaining to the town which 
find employment at the present time for at least 1000 
working mechanical engineers. 


Coal.—The following are the market quotations at the 
pit bank: Best branch, 9s. 6d.; hand-picked Silkstone 
hards, 82. 6d. ; softs, 7s. ; Barnsley softs, 7s. 6d.; hards, 
6s. 6d.; nuts, 5s. Twenty-one cwt. to the ton and 24 dis- 
count cash, 


Ironstone Discoveries.—Important ironstone discoveries 
have been made on the Conisborough estate of Lord 
Conyers, about five miles to the west of Doncaster. Three 
shafts have been sunk under the direction of Messrs. J. 
T. White and Son, of Wakefield, to a depth of 10 yards, 
16 yards, and 25 yards respectively. Annexed are details 
of the results obtained: The first shaft, sunk to a depth 
of 10 yards, was found to contain four beds of ironstone 
of an aggregate thickness of 134 in., as well as a seam of 
dirt very full of ironstone balls. The second shaft, sunk 
to a depth of 16 yards, contained five beds of ironstone, 
of an aggregate thickness of 27 in., in addition to three 
beds of shale, together 10 ft. 6 in. thick, each of which 
contained ironstone, The third shaft, sunk to a depth of 
25 yards, contained four thin seams of coal, running from 
2 ft. to 2in. thick ; a bed of ironstone, 4 in. thick; a 
bed of gravel, 4 ft, thick, composed mainly of ironstone ; 
ond a bed of clay, 3 ft. Gin. thick, containing ironstone 
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; MISCELLANEA. 
Tue Vienna Tramways Company are, it is said, about 
to adopt electric traction on their lines. 


Garbage crematories have been so successful in several 
of the cities of North America that the plan will shortly 
be adopted in Chicago. 


Gothenburg, Sweden, 


is going to have some new gas 
works, ages, S 


They are to beready next summer, and the cost 


will be about 90,0007, 
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The new composite sloop Buzzard left the Medway on 
Monday for a forced draught trial of the engines. The 
machinery worked satisfactorily and developed a power 
considerably in excess of the guarantee, but the trial had 
to be abandoned on account of the vibration of the vessel. 


It is reported that Krupp, of Essen, has offered 2,000,000 
marks to a Russian engineer named Rouckteshell for the 
secret of a new explosive. The inventor, however, re- 
fused to negotiate, as he had already entered into an 
agreement with the Russian Government. 


The Suez Canal — are engaged in completely 
buoying out the canal channel with gas-lighted buoys, in 
order to facilitate the passage of veinele during the night. 
The buoys are of large size, and contain a supply of gas 
sufficient for a hundred days’ lighting. 


Owing to a hitch in theelectric lighting arrangements, 
the Opera Houseat Vienna has had tobe closed. The break- 
down is due to the cracking of some of the plates of the 
|e re at the central station, which are of Austrian manu- 
acture. 


Messrs. Llewellins and James, of Castle Green, Bristol, 
have published a new catalogue which is a complete guide 
in purchasing brewing machinery, covering the entire 
range of the manufacture, including engines, boilers, 
pumps, hoists, in addition to backs, vats, tuns, coppers, 
refrigerators, and the like. 


The bullet for the Lebel rifle, adopted by the French 
military authorities, is conical in shape, but the tip is 
slightly flattened. It is slightly under 4 in. in diameter, 
and rather more than aninch long. It is made of a shell 
of German silver, about jin. thick, which is filled with 
an alloy of lead hardened with antimony. 


A gigantic dynamo for the works of the Cowles Electric 
Smelting and Aluminium Company, at Stoke-on-Trent, 
is now in course of erection. The machine has been built 
by Messrs. R. E. Crompton and Co., of the Arc Works, 
Chelmsford, and will have a minimum capacity of 300,000 
watts, requiring 500 horse-power to drive it. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending October 30, 
amounted, on 15,500 miles, to 1,228,910/., and for the 
corresponding period of 1886, on 15,386 miles, to 
1,229, 480/., an increase of 114 miles, or 0.7 per cent., and 
a decrease of 570. 


Experiments are, it is stated, being made on the 
Prussian railways with axle-boxes in which the bearing 
surface consists of sheets of vegetable parchment set on 
edge, and strongly compressed together. The lubrication of 
these bearings is said to be very perfect, as owing to the 
capillary attraction between the different sheets, the 
whole becomes thoroughly saturated with oil. 


The great bridge over the Ohio at Cairo, now bein 
built for the Illinois Central Railroad, is to have the fol- 
lowing spans: Two of 578.5 ft. each, from centre to centre 
of piers; seven of 400ft. each, from centre to centre of 
piers ; three of 250 ft. each, from centre to centre of piers, 
a oot headway of 53 ft. above high-water mark will be 
allowed. 


On the occasion of the Lord Mayor’s banquet last Wed- 
nesday the entrance to the Guildhall Library was lighted 
by a new type of Clamond incandescent gaslight, each of 
which is said to give a light of 40 candles with a consump- 
tion of 6 ft. of gas per hour. We shall probably have 
more to say about this system, which, for this couatry, is 
in the hands of the Aolus Waterspray Ventilating and 
Electrical Engineering Company, 124, High Holborn. 


The prohibitive tariff of Russia, which comes into force 
with the beginning of next year, is already showing its 
effect in various manners ; thus the Motala Engineering 
Company, Sweden, which had secured a contract for two 
steamers from a Russian firm, have had the order counter- 
manded, as the steamers could not possibly be de- 
livered within the present year, and the duty would be 
too high according to the new tariff. 


We regret to place on record the death of Mr. Waters, 
the able representative in Paris of the London, Chatham, 
and Dover Railway. The great impetus which, under 
improving management, has been of late given to the 
Continental traffic of this line, was ably assisted by Mr. 
Waters, who was always untiring in his efforts to promote 
the comfort of the large and constantly increasing number 
of passengers travelling to various parts of the Continent 
vid Dover and Calais, 


The new steel armoured cruiser Galatea, at present 
completing at Portsmouth, after being received from the 
contractors, Messrs. Napier and Sons, Glasgow, made a 
successful trial in the Solent yesterday under natural 
draught. The trial lasted four hours, during which four 
runs with and against the tide were made on the measured 
mile. The total power developed was 5858 horses, and a 
mean speed of over 17 knots was realised. No water 
service was required for the bearings. 


Messrs. Laird Brothers, of Birkenhead, have been 
selected by the Hamburg American Company to build for 
their Hamburg and New York express passenger service 
a steamer of nearly 7000 tons—to be constructed of steel 
with a complete double bottom and subdivided into not 
less than ten principal water-tight compartments—fitted 
with twin-screw engines of great power—and all the ar- 
rangements being made to insure a maximum of security 
and comfort in conveyance of passengers. 


The Toopes Asbestos Covering Company, Limited, of 
Stepney, have just received orders from Messrs. Hum- 
phrys, Faery and Co., engineers, Deptford, to supply 
and cover all the steam pipes on H.M.S. Victoria, now 
fitting out at the Elswick Works, Newcastle-on-Tyne; 
also H.M.S. Sans Pareil, now fitting out in the Victoria 





Docks, with their fireproof removable covering consistin 
of asbestos sheathing and pure asbestos fibre filling — 
protected with canvas, 


In some parts of Germany and Austria, natural pumice 
stone has been superseded by an artificial stone, to which 
a suitable shape can be given and different degrees of 
fineness of grain obtained, which allows the stone to be 
used in all the industries where natural pumice stone was 
formerly employed. The in ients ure white sand, 
feldspar, and fireclay, mixed in suitable proportions to 
obtain the desired composition, and the paste is poured 
into plaster moulds, being finally placed in fireclay re- 
ceptacles and baked in ovens. 


Mr. Ewing Matheson, M. Inst. C.E., has been appointed 
managing director of the eh pf Tron Company, Leeds, 
but he will, we understand, still continue to practise in 
London as an engineer and partner in the firm of 
Matheson and Grant. We believe that, although Mr. 
Matheson will give up the management of Messrs. A. 
Handyside and Co.’s business in London, he is likely to 
join the directorate of the company, filling the vacanc 
created by the death of Mr. Andrew Handyside, whic 
occurred last June, 


Among engineers’ catalogues lately issued, is a very 
comprehensive one by Messrs. Kerr, Stuart, and Co., of 
20, Bucklersbury, London, and of Glasgow. It is devoted 
almost entirely to the subject of plantation, mineral, and 
other light railways and tramways. Nearly every page 
carries an illustration, and the whole of the requisites 
for narrow gauge lines, including rails, wagons, carriages, 
locomotives, and bridges are shown, while their leading 
features and their prices are specified. With this volume 
in hand a colonial planter or a contractor can form a very 
fair estimate of the cost of a line for any particular pur- 
pose, 


The Rotterdam Lloyd’s Line of mail steamers between 
Rotterdam and Java have ordered anew steamer for their 
service of the following dimensions: Length, 320 ft. ; 
breadth, 36 ft. 9 in. ; depth, 27 ft. The engines will be 
of 1500 indicated horse-power, and of the quadruple- 
expansion type, having cylinders of 23 in., 33 in., 43 in., 
and 63 in.; length of stroke, 42in. Steam of 200 lb. 
working pressure will be supplied by two double-ended 
boilers, worked by a novel and simple method of forced 
draught ; theair is to be supplied by two 6 ft. fans and 
heated by the waste products of combustion before enter- 
ing the furnaces. The vessel will be named the Bromo, 
and is being built and engined by the Royal Shipbuilding 
and Engineering Company, Limited, de Schelde, of 
Flushing, Holland. 


A very neat form of metal relief plate intended for use 
either as an advertisement or a name-plate has been 
brought out by Messrs. Waterlow and Sons, of the Fins- 
bury Stationery Works, London, E.C. The distinctive 
feature of the new plate is that the ground, instead of 
being plain as is usually the case, is cast with a raised 
pattern on it. This is accomplished as follows: A sheet 
of paper having the desired pattern embossed on it is 
taken, and on it are glued the letters and strips, which 
correspond to the raised edges of the finished plate. From 
the model thus formed a plaster cast is taken, which, 
when properly set, is dusted over with lead oxide, and 
another cast is taken from it. This latter cast, which of 
course is similar to the built-up model, is then used as a 
pattern in the ordinary way. The process is patented. 


The prospectus of a company has been issued for ac- 
—_ and working the patents of the late Mr. D. C. 
reen for ventilating by compressed air and forced 


draught. This invention has already been noticed in our 
columns, and the numerous applications of the system, 
especially to large vessels, has been attended with very 
satisfactory results. Thus, six of the ships belonging to the 
North German Lloyd’s Steamship Company were fitted 
up after the trials with the Oder and Neckar of the same 
company, and the Orizaba and Oroya of the Orient line 
are also fitted, while the Peninsular and Oriental Steam 
Navigation Company has adoptod it. The proposed com- 
pany will have a capital of 75,0007. divided into 15,000 
shares of 5/. each., and the vendors are to receive 20,0001. 
in cash and 5000 fully paid-up shares, of which 2000 will 
only receive interest when 10 per cent. has been paid on 
all other shares. Mr. Hiram 8. Maxim, who is also one 
of the directors of the company, will act as its consulting 
engineer. 


The first meeting of the 134th session of the Society of 
Arts will be held on Wednesday, the 16th November, 
when the opening address will be delivered by Sir 
Douglas Galton, K.C.B., D.C.L., LL.D., F.R.S., chair- 
man of the Council. Previous to Christmas there will be 
four ordinary meetings, in addition to the opening 
meeting. For these meetings the following arrangements 
have been made: November 23, Professor Silvanus 
P. Thompson, ‘The Mercurial Air-Pump ;” November 
30, J. B. Hannay, ‘‘ Economical Illumination from Waste 
Oils 3” December 7, P. L. Simmonds, ‘* The Chemistry, 
Commerce, and Uses of Eggs of 
cember 14, Sir Philip Magnus, 
tion.” During the session there will be six courses of 
Cantor lectures: ‘*The Elements of Architectural De- 
sign,” by H, H. Statham ; ‘‘ Yeast, its Morphology and 
Culture,” by A. Gordon Salomon; ‘‘ The Modern Micro- 
scope” (being a continuation of the recent course of 
Cantor lectures on the “ ee” ”) by John Mayall, 
Jun.; ‘ Alloys,” by Professor . Chandler Roberts- 
Austen, F.R.S.; ‘‘ Milk Supply and Butter and Cheese 
Making,” by Richard Bannister; “‘The Decoration and 
Illustration of Books,” by Walter Crane. Two juvenile 
lectures on ‘* The Agpientice of Electricity to Lighting 
and Working,” by William Henry Preece, I'.R.S,, will be 
given during the Christmas holidays, 
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M‘ELROY’S WATER-TIGHT DOOR, 

M‘Etroy’s water-tight door, for use in express 
steamers and war vessels, is illustrated in the ac- 
companying sketch. The door is lifted by a vertical 
screw spindle geared with two wormwheels one on 
each side of it, and which when prevented from turn- 
ing act like parts of a fixed nut so that the door can be 
moved up or down by turning the screw spindle. The 
pinions revolve outwards asthe door descends, so that 
should anything fall on them it is thrown out and 
causes no trouble, Fig. 2 shows the arrangement by 





which these pinions may be ‘‘ braked” by the compres- 
sion of the springs carried on spindles in connection 
with them. These springs are relieved or compressed 
by means of a cam lever so that the door may be closed 
as gradually or rapidly as required. The inventor 
claims that this door is always ready for action, and 
that it is impossible for it to stick. When water-tight 
doors are controlled by cylinders and pistons, or by 
chains and weights, these are unused for months to- 
gether and are fast when wanted. Messrs. Watson 
and Sons, Newcastle-on-Tyne, are the sole makers in 
England and the Continent. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 28. 

Tue latest advices from the interior of the country 
are to the effect that railway construction for the 
coming yeat will not be prosecuted as actively as during 
the past twelve months. Opinions vary as to the fall- 
ing off; some putting it as high as 40 per cent. This 
year’s output of rails will be in round figures 2,000,000 
tons. Of this, 1,500,000 have been delivered and the 
balance will be in the hands of customers before the 
end of the year. American Bessemer has declined 25 to 
50 cents per ton in price. Foreign Bessemer has been 
ordered very largely through the autumn months, but 
at present the demand is light ; quotations are 20 dols. 
to 20.50 dols. for ordinary mixed numbers and 21 dols. 
for special makes delivered here. There is but little 
demand for billets, blooms, and slabs. At Pittsburg 
uotations are 32 dols. for billets, a decline of 55 cents. 
ld rails are 25 dols. for tees, and 25.50 dols. for 
double heads, Rail and bloom ends are 21 dols. The 
lack of steel rail orders has caused a suspension of one 
large steel works at Pittsburg. Three new steel works 
will be ready for operation early in the spring. The 
heavy demand for wrought-iron pipe continues, but 
only for natural gas purposes. Long lines of natural 
_ gas-pipe will be laid early in the season. The heaviest 
orders placed for several years have been recently 
for ship and boat-building purposes. Locomotive 
works are turning out ten more locomotives per week 
than twelve months ago. There is a scarcity of loco- 
motive power and rolling stock on one or two lines, 
The Pennsylvania Company has just placed an order 
for 500 cars, in addition to 3000 cars which they have 
under construction. Railroad traffic rates in the 
north-west are unsettled by competition. This is due 
to the construction of a great deal of additional mileage 
in that locality ; elsewhere rates are firm and competi- 








DALRYMPLE-HAY’S CURVE RANGER. 
CONSTRUCTED BY MESSRS. ELLIOTT BROTHERS, LONDON. 


tion is held under control. The production of iron 
and steel throughout the United States is very heavy 
and is increasing. Nails are 2 dols. at works; bar 
iron 2 cents per pound; plate and tank iron, 2.25} 
to 2.50; foundry iron, 21 dols. for No. 1; forge, | 
16 dols. to 17 dols. The agricultural regions are | 
buying well, because of the good crops realised, and | 
because of the strong prices at which cereal products | 
have been sold this season. Little industries are | 
springing up all over the west, creating markets for 
eastern products, 





THE DALRYMPLE-HAY CURVE RANGER. 
Tue Dalrymple-Hay curve ranger is an instrument 
by which curves can be laid out without reference to 
tangential tables. Once it is fixed at the commence- 
ment of the curve, and is adjusted to the desired radius, 
the finding of a series of points, one chain apart, along 
the arc, is a simple mechanical process which can be 
carried out with celerity and with the greatest 
accuracy. The instrument itself is shown in the per- 
spective view above, and a diagram explanatory of its 
action is given herewith. On the latter, A and E re- 


present the extremities of an 80-chain curve, and B 


the long arm projecting backwards from it, around a 
vertical axis by means of the screw. As the arm 
sweeps over the table the roller is caused to revolve 
and moves the index, the amount of motion of the 
latter for a given angular movement of the arm, depend- 
ing upon the distance of the roller from the centre. 
Now the spindle dis graduated, the marks correspond- 
ing to radii from 20 chains to 100 chains, and the roller 
is set to the mark corresponding to the curve which is 
tobe ranged. When it is at the extreme end of the 
table a very slight angular motion of the telescope will 
move the index over one division, and on the other 
hand, when the roller is at the inner end, the telescope 
must be turned a considerable amount to get the same 
movement of the index. 

This ingenious device forms the key to the whole in- 
strument, which in its other features is very carefully 
designed. The various parts are clamped on to a 
central column by the screws d, ec, and g, and when 
these are relaxed can be turned in any direction. 
The clamp e carries a tangent screw K and the other 
clamp d a nut for the screw to screw into. The ver- 
tical axis of the instrument can be made to revolve 
by releasing both these clamps. If the lower clamp d 
is alone secured, then the vertical axis can again be 
turned, but if both clamps are secured a slow motion 
can be given to the vertical axis by turning the tan- 

ent screw K. g is a clamp and é a slow motion screw 
or the horizontal table /. 

When this clamp is loosened the horizontal table 
can be made to revolve round the exterior of the fixed 
socket, but on tightening the clamp a slow motion can 
be given-to the horizontal table by the tangent screw i. 
There is slow motion gear for moving the —— 
in altitude. The vertical axis of the long cone can be 
brought into a vertical position by the four parallel 
plate screws, and adjusted by means of the levels fixed 
to the Y’s and on the telescope. The instrument is 
mounted on a tripod of the ordinary kind. There are 
two spirit levels for setting, and also two verniers by 





the intersection of tangents drawn from these ex- | 
tremities. The instrument, adjusted to the required | 
radius, is placed at A, and set to line on B. | 
The screw 6 is then turned until the index A points to | 
1 on the scale behind it ; this turns the telescope on | 
a vertical axis into the line A C, and a peg is inserted 
atCat one chain distance from A. The index is then 
turned through another division, bringing the tele- 
scope into the line A D, and a peg is driven at D, at 
one chain distance from C. So the process is continued 
for the points 3, 4,5... 10, when the curve again 
enters the straight portion of the line at E. Hence it 
will be seen that the instrument does away with all 
calculation and converts curve ranging into a mecha- 
nical operation, 

The essential feature of the apparatus is a roller a 
which runs in frictional contact with a table /. This 
roller is mounted on a graduated spindle }, at the 
other end of which is the index h. The roller 
is caused to rotate by turning the telescope stand, and 





which vertical and horizontal angles can be read to 
one minute. 

Although the spindle is only divided for curves 
from 20 chains to 100 chains radius, yet curves having 
radii either multiples or sub-multiples of any number 
on the spindle can be ranged. For instance, if the 
radius be 18 chains then the roller is set to 36 chains, 
and the index / is made to pass over two divisions to 
each observation instead of one. 

Messrs. Elliott Brothers, of 101, St. Martin’s-lane, 
W.C., are the makers, and their name is a guarantee 
of good workmanship, just as that of Mr. Harley H. 
Dalrymple-Hay is of the theoretical accuracy of the 
instrument, 





JAPANESE DE¥ENCES.—Iron will enter largely into the 
construction of improved coast defences for Japan. The 
plan most favoured is a system of earthwork protected b 
an iron shield 1 ft. in thickness, extending 25 ft. on eac! 
side of a gun, 
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RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


The number of views given in the Specification Drawings is stated 
in each case after the price; w none are mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
pis of Mipecifoations may be obtained at 38, Cursitor-street, 
Copi may ti 
hancory- Lone, E.C., either personally, aw letter, enclosing 
onan nt H. BR LACK, Esq. 
The date 0, - 


Patent has been : the 
Any person may at any time within two 
the advertisement 


of specification, 
ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


11,644. W. N. Hutchinson, Wellesbourne, Devon, 
and E, N. M. Hepworth, Manchester. Improvements 
in the Construction of the Screw Propellers of 
Steamers. [sd. 5 Figs.) September 14, 1886.—According to 
this invention the propeller blades are given such a concave or 
hollowed form that the water will be momentarily retained, 
thereby affording comparatively speaking a firm fulcrum for the 
blades in their revolution to momentarily press against the water 
in the direction most favourable to ess, viz., in a line 
parallel to the shaft of the bars feore so that no blade can interfere 
with the action of another. (Accepted September 14, 1887). 


fectually Sto: Breaches in Ships. [1s. 10 
igs.) pam ag pei patch consisting of a series of 


oblong hexagonal blocks of hard wood connected segeiee by curb 
chains is placed over, and is drawn into, and expanded so as to fit 
the sides of the breach by means of bolts screwing into metal nuts 
let into the centres of the individual blocks. (Accepted September 
21, 1887). 


12,751. Sir W. T. Lewis, Aberdare, Glamorgan, 
and C.L. Hunter, Cardiff. Improvements in - 
ratus for Vv al, Coke, or 


essels Co: other 
Material. (8d. 4 Figs.] October 6, 1886.—The object of this 
invention is to provide improved means for loading coal, coke, or 
other material into vessels from railway wagons. A is a turntable 
by means of which the trucks can be brought into proper position 
for emptying with its door end foremost. B is an ordinary hy- 
draulic ‘‘ tip-up” machine. C isa boxor hopper into which the 


coal is tipped from the truck. This box can be raised and lowered 
by the lifting chain D. E is a long horizontal trough within 
a travelling floor ; 
by lifting chains, as 
Suitable 


which is an endless travelling chain formin 
it can be raised or lowered between pillars 
shown, and can be retained at any desired elevation. 
































42751 


means are provided for giving a continuous movement to the 
travelling floor at whatever height the trough may be held. Gare 
shoots hinged to short shoots G! which penises at intervals from 
the side of the trough ; the outer ends of the shoots G can be raised 
or lowered by ehains, asshown. When the box C is to be filled it 
is lowered into the position shown in the figure, and a truck is 
then tilted by the tip-up mechanism to yong ee contents into 
the box. The box is then raised and the coal discharged from it 
into the trough E. As the coal is being conveyed onwards along 
the trough by the travelling bottom, it can be discharged into 
any of the shoots G by opening doors in the sides of the trough E 
just at the top of any of the shoots down which the coal is to be 
discharged. By inclining the doors more or less inwards into 
the shoot, the doors may be made to sweep more or less coal into 
each shoot. (Sealed October 14, 1887). 


12,752. Sir W. T. Lewis, Aberdare, Glamorgan, 
and C.L. Hunter, Cardiff. Improvements in ° 
ratus for Lo Coke, and other Mate 
into Vessels. (8d. 1 Fig.) October 6, 1886.—According to 
this invention the railway wagons pass over the turntable A to 





the “tip-up” machine B, and the coal is discharged downwards 
over an inclined screen C and on to the sloping back of the hopper 
mouth of the box D ; the coal is again screened by ing over a 
Creen on this hopper mouth, The box or hopper D is capable of 
containing the whole wagon load, and its bottom is closed by a 
Fe valve E to which the eg | chain F of the crane G is secured. 
en the box hag been filled it is lifted by the crane and the 








crane is swung round so as to bring the box over the hatchway 
of a vessel H. The box is then lowered through the hatchway 
and its contents are discharged by arresting the descent of the 


upper portion of the box while the cone bottom is still further 
lowered. (Sealed October 14, 1887). 

13,517. P. F. h, Dumbarton, 
N.B. Im ents in and Rela to the Propul- 


sion of Navigable Vessels. (8d. 4 Figs.) October 22, 
1886.—Inventor claims: Effecting the — of navigable 
vessels by the action of expanding gases _o er than steam) pro- 
duced by the combustion of gaseous, liquid, or solid fuel wi 

linders, the said ive action being exerted either direct or 
pee the intervention of pistons upon water contained in, and 
by such action forcibly expelled from, the cylinders through 
nozzles or other orifices. (Accepted September 14, 1887). 


14,208. B. Tower, London. A Method and A 
ratus for Main a Constant Plane in a Float. 


ing Vessel. (8d. 4 Figs.) November 4, 1886.—Referring to 
the plan Fig. 1, and the vertical sections Figs. 2 and 3, A is a 
framing conveniently made in the form of a cylindrical vessel 
mounted by trunnions B, C, on bent arms D, E, which are in their 
turn mounted on trunnions F, G, on some stationary framing. 
Water under pressure is supplied by the trunnion G through the 
tubular arm E and the trunnion C to a pipe c, by which it flows 
through a spherical bearing partly to the channels of a reaction 
wheel L, and partly to a jet orifice O in the line of the axis of the 
wheel L. To the vessel A are fixed four hydraulic cylinders M 
fitted with plungers, two of which are connected symmetrically to 
the gimbal arm D, and two to the arm H. While the reaction 
wheel L is caused to revolve rapidly by the action of the water 
issuing from its nozzles, its axis tends to remain permanent in 
position even when force is sues to alter it. As long as the 
axis of the vessel A remains coincident with the axis of the wheel 
L, pant we from O enters equally into the four orifices n in the head 
N, producing equal pressure in the four cylinders M. Should the 




















axis of A move a little out of line with the axis of the wheel L, 
then one or other of the orifices will receive more of the jet from 
han the others, and the pressure in the corresponding cylinder 
M will be increased, causing its plunger to move outwurds, and by 
acting — one of the gim arms, to cause the vessel A to 
recover its normal position with its axis coincident with that of 
the wheel L. Consequently, as long as the wheel L revolves, the 
axis of A is maintained ina permanent position. Fig. 4 shows the 
application of this invention to a floating vessel to maintain a 
platform level or at a constant inclination so as to facilitate the 
service of a gun. A framing P of funnel shape is mounted on 
board a ship Q on a circular race, so that it can be made to revolve 
by means of a pinion g. The vessel A carrying the 
mounted by its gimbals within the framing P, and has its axis 
maintained permanently vertical, or more or less inclined to 
o° —— greeter ype. ve Boge oscilla ss of er shi; 
m Mame, conceniass Hat © e a@ pumping engine 
serves to supply the wheel L and jet 0, dise ed water re- 
turning from P by the suction ive 8, and being fo: back by the 
pipe T to supply the wheel and jet. (Accepted August 81, 1887). 


14,691. Sir W. T. Lewis, Aberdare, Glam 
and C. L. Hunter, Cardiff. 


ipplinnecs for 2, 

terial into Vessels, [ls. 1d. 10 Figs.) November 12, 
1886.—This invention relates to a combination of appliances for 
loading vessels similar to the loading devices described in the pre- 


ceding abstracts, (Accepted September 28, 1887). 
16,044. W. Goodwin, Live 1. Improvemerts in 
Floa' Apparatus for Disc. é ‘oes. 


arging ps 

(6d. 2 .] December 8, 1886.—The invention consists essen- 
tially in the combination of a floating structure or carrier having 
an arm pivotted to it, with a band and bucket or equivalent 
elevator carried in sliding bearings on the pivotted arm. (Sealed 
October 18, 1887). 


6760. J. H. Lai 

Girder and Solid Bar 

Vessels. (8d. 20 Figs.) May 9, 1887.—The improved 
sternpost consists of an inner and outer post formed of profile bars 
rivetted together to form a girder section, the bottom part of the 
sternpost being formed of a solid forged iron or cast steel bar 
secured to the posts by rivetting or screw studs. The shaft tube 
is secured to the inner post by means of horizontal knees — 
on to the post or by vertical webs forged or cast on the tube. 
(Accepted September 28, 1887). 


in Apparatus for Stocring, Propelitng, aud Wetard- 

‘or , Pro , an - 
ing the Motion of Boats and other Vessels. (8d. 10 
Figs.) July 26, 1887.—Inventor provides two rudders one on 
each side of the —— (if any) at the stern of the vessel. The 
pair of combined rudders may be wi when acting together in 
the same plane to steer the vessel, or when made to diverge one 
from the other to retard or stop the movement of the ship. (Ac- 
cepted September 21, 1887). 


10,563. J.B. Merkl, Hupembers. Germany. An Im- 


Paddle Propeller Mechanism for 

ps. [ls, 3d. 7 Figs.) July 30, 1887.—The improved 

pore Scare or mechanism for steamships consists of single 
p les or groups composed of any desired number of paddles 
provided with Seashon blind like flaps and alternately recipro- 
cated in the horizontal plane. These 


Hull, Yorks. A Combined 
ternpost for Steamers and 


idles or u 
se) longitudinal 


paddles are arranged at the side of the vessel or in 


of | upon a common road with its removable road wheels when 





channels or waterways at the lower part of the ship, or at the 
stern. The paddles are driven by the direct action of the piston- 
rods of expansion steam engines. (Accepted September 17, 1887). 
9649. S. Menzies, ~ (J. Menzies, San Francisco, 
U.S.A.) Improvements and Connected with the 
Stern Bearings of Screw Las . (6d. 6 
Figs.) Pay ke 1887.—The novelty of this invention consists in 
ee inner and outer ends of the stern tube A of a round 
— pered form widest at the outer open ends, and in fitti 
within these recesses correspondingly tapered bushes C, 


| to 
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The internal parts of these removable bushes C, C' are fitted with 

parallel strips of lignum vite or other hard wood. Screws c are 

provided for drawing out the bushes ©, C1, and are equally 
itched in orderto enable the bushes O, C! to be turned within 
eir recesses so as to bring the — unworn strips of lignum 

_ on to the lower side of the journal. (Sealed October 
’ 


and for poeine: such Shafts 

Corrosion. (8d. 6 Figs.) July 13, 1887.—The im- 
provements consist in placing a protective box with an oil reser- 
voir bet: the prop and the sternpost on the propeller shaft, 
and providing the screw bushing with oil grooves leading to the 
oil reservoir, and connecting the bushing with a system of pipes 
for letting in and out the oil. The protective box consists of an 
outer ring F surrounding the screw shaft A and fastened at the 








In this outer ring an 
inner ring H is retained against the nut D‘ or the propeller 

C' by means of spiral s oy = I, but can move in the longitudinal 
direction of the shaft. The inner ring H is compelled to follow the 
rotary motion of the outer ring F by means of trunnions L. A 
packing G! is p between the rings F, H, so that these two 
rings together with the shaft and the end of the bushing form an 
annular water-tight oil reservoir. The whole is surrounded by an 
outer protective ring E for keeping off ice, ropes, &c. (Accepted 
September 17, 1887). 


RAILWAY ROLLING STOCK. 


J.C. Jefferson, Leeds, Yorks. (J. 7. Pullon, 
Caracas, Venezuela, South America.) Improvements in 
Elevated Single Railways, in Locomotives 
Pan Stock therefor, [ls. 1d. 16 Figs.) 


ropeller boss C' or the bushing nut D'. 





and 
September 29, 
is invention refers to such elevated single-rail railways 
in which the locomotives and —— and wagons straddle the 
rail so that the centre of gravity is below the top of the rail. The 
improved elevated railway consists of a single carrying rail 
attached to the top boom of a box lattice girder, and two guide 
rails attached near the lower boom, one on each side of the er. 
The locomotives are su on front and hind saddle es 
respectively in front a hind the boiler. These jes Ca: 
the eae and main parts of the oan below the top rail level. 
The brakes are actuated through hollow pi im- 
provements further consist in arrangements of strutting and tying 
the supports of the permanent way. (Sealed October 25, 1887). 


14,913. R. Wilson, London. its in the 
of way Trucks, (8d. 2 Figs.) Novem- 
ber 17, 1886.—The improvements consist in providing axles of in- 


creased length having at each end outside the axle-box an elonga- 
tion fitted to receive the boss of a removable road wheel of a 
larger diameter than the flanged wheel of the truck. The 
wheels are keyed fast on the axle as usual, and the road wheels 
are fitted loosely on the same axle so as to revolve freely, so that 
the truck is able to be run upon a railway with its flanged wheels or 
required, 
the axles being at the same time just as accessible for inspection 
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and oiling as those of the ordinary. truck. (Accepted September 
17, 1887). 


Daven; 


] 
December 16, 1886.—The improvements consist in the employ- 
ment of a frame or clip com of iron or steel bars, made 
exactly to the a orm of the spring plates for the purpose 
of holding each plate to the proper camber and shape, and pre- 
ventit twisting and distorting when being suddenly chilled in the 
water or other fluid. After having been hardened the spring 
plates are tempered in an oven in which the heat is so regulated 
that the spring plates cannot be softened or tempered more than 
is desired. (Accepted October 1, 1887). 


9496. E. Peckham, Syracuse, New York, U.S.A. Im- 
provements in Car Wheels. (6d. 5 Figs.) July 5, 1887. 
—The improved car wheel has a web composed of a single annular 
wrought metal disc C strengthened at its periphery by = d, €ex- 
tending around the peripheral portion of the disc and bolted to it. 


The central portion of the disc C is held between a flange a forming 
one piece with the hub and a collar b, the whole being rivetted 
together and fixed by a tyre D secured by means of undercut 
grooves into which enter the outer edges of the strengthening 
rings. (Sealed October 11, 1887). 


16,321. M. D. Legat, Paris. 
Flexible Pipe Couplings 
other {1ld. 21 Figs.) July 23, 1887.—Inventor 
claims chiefly : A metallic pipe coupling com of rigid metal 
tubes jointed together by hollow spherical joints forming casings 
to inclose and protect flexible corrugated metallic connecting 
chambers. (Accepted September 17, 1887). 

10,619. A. Paterson, McKeesport, Pa., U.S.A. Im- 

rovements in Tabular Axles and Methods of Manu- 
acturing the same. (6d. 2 Figs.) August 2, 1887.—The 
ore axle has a tubular body portion and tubular tapering 
end portions with thicker walls. The extreme ends of the axle 
are further condensed or reduced so as to form nipples for the 
reception of the axle nuts, Transverse partitions or diaphragms 
are inserted in the axle at about the inner end of the tapering 
portion, so that the cavities within the tapering portions can 
serve as reserveirs for lubricant, which finds its way out through 
oil holes drilled in the bearing portions. The improvement in 
manufacturing the axles above described consists in forming the 
body portion and the tapering end portion separately, presenting 
the large ends of the tapering portions to the ends of the body 

rtion, and subjecting the joints thus formed to a welding heat 
me roduced by the passage of a strong current of electricity from a 
ynamo), and exerting an endwise pressure upon the ends of the 
axle. (Accepted September 21, 1887). 


RAILWAY PERMANENT WAY. 


138,464. L. P. Goffin and E. Vanriet, Brussels. Im- 
poromens in Securing Railway or Tramway 
to their Sleepers. (8d. 9 Figs.) October 21, 1886. 

—The improvements consist in the mode of securing rails without 
displacing the same on either cross or longitudinal metal sleepers 
by means of an angularly movable resting plate P provided with 
two lock holes for the reception of two lock pieces C and C', in 


























combination with a wedge or key L, the arrangement a such 
that in the first ition of the resting place parallel to the rail 
one of its lock holes corresponds with a similar opening in the 
sleeper so as to permit of the introduction of the outer lock-piece 
C, and in its second position perpeniicular to the rail the other 
lock hole coincides with a second opening in the sleeper, thus 
permitting the introduction of the inner lock-piece Cl. (Sealed 
October 28, 1887). 


5. J. Derbyshire, Longton, Staffs. Improvements 
in Chairs for the Rails of Railways. [6d. 3 Figs.) 
January 1, 1887.—Inventor claims: Chairs made in two parts, 
in ble, to joint under the rail and made suitable for any 
section of rail when bolted together, the bolts passing undernea‘ 
the rail. (Accepted September 17, 1887). 


10,316. H.Law, London. An Improvement in the 
of Rails to Metallic Sleepers. (6d. 5 Figs.) 

July 283, 1887.—This invention relates to the mode of fixing rails 
to metallic sleepers by means of clips or jaws partly punched out 
and pressed up from the metal of the sleeper itself, or made as 
separate pieces rivetted or otherwise secured to the sleeper. The 
improvement consists in making these clipe or jaws of a cupped or 





bellied shape with the curvature to an axis transverse to the line 
of the rail, so asto give the clips increased strength and stiffness 
to resist flexure in the direction of their length without increasing 
the thickness of the metal. (Accepted September 28, 1887). 


y 

Rails on Railways. 
1887.—The improvements comprise a cross sleeper a made of iron or 
steel in a single piece, and rolled, stamped, or pressed intoa 
channel shape provided with horizontal fianges B, B, which rest 
upon the ground. Downwardly projecting flanges C enter into the 
ground and prevent any movement of the sleeper when once in 
position. The inner sides of the rails bear firmly against the sides 


igs.) July 26, 











an. a v9. 3. 

k 

3 
|_U 10421 


of recesses D, D!, formed in the top surface and side walls of the 
sleeper. The rails are held on their outer sides by means of the 
clamp rods or ties F, F!, which have right and left screw-threaded 
extremities working in a central nut H. These rods are tightened 
by means of an ordinary wrench — to the nut through an 
opening I in the top surface of the 8 ~~ A. The nut H is pre- 
vented from turning whilst in position by a locking device jour- 
nalled in the side walls of the sleeper and having two depending 
fingers K, which firmly hold the nut in position. (Accepted Sep- 
tember 17, 1887). 


COUPLINGS. 


15,266. A. J. Boult, London. (7. L. McKeen, Easton, 
Northampton Co., U.S.A.) Improvements in Couplers 
for the Rolling Stock of or ways. [8d. 1 
a November 23, 1886,—The improved coupling comprises 
a drawhook having an inclined face up which the link of the 
opposing vehicle rides when being coupled, and a link loosely 
pivotted in the drawhook adapted to be operated from the side of 
the vehicle. (Accepted September 24, 1887). 


9431. H. Loxley, Sheffield. An Improved Auto- 
matic Coupling Apparatus for Railway Locomotives, 
Cc. ages, Wagons, and other Railway Rolling 
Stock. (6d. 2 Figs.) July 4, 1887.—Fig. 1 isa horizontal section, 
and Fig. 2 is an elevation, showing the improved couplings as 

pled and attached to the ends of two vehicles. Each coupling 
consists of a drawbar A and a coupling piece D. The drawbar is 
made with a bend or turn C in it, so that each coupling may pass 
the one attached to the next vehicle when the two vehicles are 
brought together. The actual coupling piece D is hinged to the 
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drawbar A by means of a bolt E, and is kept in the proper posi- 
tion for coupling by a flat metal spring F. One end of the spring 
bears against the lever arm D', which forms part of the piece D, 
and the other end is secured to the drawbar A near to the end of 
the vehicle by means of a metal strap. A rope or chain K is 
attached to the arm D! of the coupling piece D, and passes over 
the pulley M through a hole in the drawbar, and it is con- 
tinued by means of suitable levers and wheels (not shown) to any 
required position on the vehicle whence it can be operated without 
risk to the operator. (Sealed October 11, 1887). 


TRAMWAYS. 


12,438, S. Collier and R. Plant, Bi: ham. Im- 
proved Safety Guard for Tram es, cars, 
and other Analogous Purposes. (8d. 4 Figs.) October 
1, 1886.—The improved safety guard is intended to be attached to 
one or both ends of tram engines in such a manner that if any 
amen is seen by the driver in charge of the engine to be in 

anger of getting run over, he can instantly lower the — 
guard, and by so doing keep the said person from getting benea 
the engine or car. The guard consists of transverse laths F of 














wood fixed upon iron bars C which are hinged to the shaft 
Aand carried in sockets formed in brackets B bolted to the end of 
the engine. The outer end of the inner bars C are forked so as tc 
carry a roller G, whilst the outer end of each of the outer bars C 
forms a socket in which the end of a long rubber-covered roller H 
runs freely. When not actually required the guard C is carried in 
a raised position, being papatet oe catch N being placed 
into the middle notch in the L. When a driver sees a person 


stron 





in danger of being run over he puts his foot on the treadle U and 
so withdraws the spring catch N from its notch ; this allows thé 
guard to drop instantly until the rollers G rest on the roadway, 
when they immediately come into action, and as these rollers are 
in contact with the long rubber-covered roller H, they impart an up- 
ward rotary motion to the rollers H, thereby assisting in lifting the 

erson on to the laths F and so giving time to the driver to bring 

is engine to a standstill, or if he wishes, as soon as he sees the 
person fairly lifted on to the guard, he may raise the lever T until 
the catch falls into the topmost notch, and thus carry the 
person safely on the guard. (Sealed October 7, 1887). 


. 15,025, W. Batchelor, Portsmouth, Hants. An Im- 
oved Apparatus for Starting Tramcars and other 
es. [6d. 2 Figs.) November 19, 1886.—The driver by 
pressing his foot upon a treadle causes a lever to give a turning 
motion to a shaft by means of which a foot piece is caused to 
bear upon the rail and turn the wheels by means of a knuckle 
— When the driver removes his foot the gear is brought 
ck into its original position by means of springs, and the pre- 
ceding operation is repeated until the car is fairly started. (Ac- 
e October 1, 1887). 


RAILWAY SIGNALLING. 
14,654. T.T. Pow Harrogate, Yorks. Improved 
tus fe en haitenge. [lld. Pel 


Appara or 

November 12, 1886.—This invention relates to means for giving 
automatically audible signals (otherwise than by detonators) to 
those in charge of a railway train, An apparatus is mounted on 
a suitable part of the train comprising a magazine of wooden rods 
and mechanism for pushing them out and holding them one at a 
time. A finger is mounted at the side of the railway capable of 
—— placed automatically in position for striking against the 
wooden rod projecting from the passing train. This wooden rod 
is suitably connected to the end of the engine whistle or other 
apparatus, so that when the wooden rod is struck an audible 
signal will be given. The wooden rod will be broken or removed 
by the blow without causing any injury to the yor oy and the 
whistle will continue to sound until stopped by the attendant 
moving back the “pusher.” Another wooden rod is then 
advanced for the next signal. (Accepted September 21, 1887). 


6071. F. D. Banister, Forest Row, and W. Stroudley, 
Brighton, § improvements in Fo Signal 


Apparatus for Railways. (8d. 4 Figs.) April 26, 1887.— 


This invention relates to improvements on Letters Patent No. 4311 
of 1874 granted to applicants. The object of the present inven- 
tion is to enable the jolting pieces C to be automatically forced 
over the rail A or put into positive action by a weighted lever G, 
the same as in the ordinary signal arrangements, even if the signal 


Fig) asec 




















wire should get broken, and also to enable the jolting pieces U 
to be automatically withdrawn from off the rail A by the action of 
a spring K independently of the signal lever. The spring K is, 
however, only permitted to act when the lever is pales by the 
signalman, thus admitting of the lowering of the semaphore signal 
even if the jolting pieces C be fixed at the time by the wheels of 
the engine standing on them. (Accepted September 17, 1887). 


MISCELLANEOUS. 


14,119. C. H. Murray, Newcastle-upon-Tyne, Im- 

rovements in Pulley Blocks, (8d. 3 Figs.) November 

, 1886.—Inventor claims: A pulley block in which the sheaves 
can be d tightly tog by means of a nut on the spindle 
and having appliances for turning the said nut to lock and liberate 
the sheaves whilst the block is in use, for the purpose of produc- 
ing friction so that the weight which is being lowered can always 
be kept under control by one man with one haid only. (Accepted 
August 31, 1887). 


7261. C. T. Arnold, London. (C. W. Arnold, Orlando, 
Fla., U.S.A.) A Dental Anodyne or Local Anaesthetic. 
{6d.] May 18, 1887.—The improved local anaesthetic for dental 
purposes consists of a neutral mixture of acetic acid and carbonate 
of ammonia, salicylic acid, and hydrochlorate of cocaine. (Accepted 
September 3, 1887). 


10,698. B. E. Tilden, Youngstown, Ohio, U.S.A. 
Car and Engine Rep! F: (8d. 4 Figs.) August 
8, 1887.—The my ting car and engine replacing f consist of 
a hollow casting in one piece withasmooth, hard, ed top sur- 
face. The inner sides are lower than the outer sides, so that the 
upper surface inclines towards the rails from end to end for the 
purpose of guiding the wheels of cars, locomotives, &c., on to the 
rails. The hollow frogs are thoroughly braced by partitions, and 
are provided with carrying handles, and with several side and 
end retaining spurs. (Accepted September 17, 1887). 





UNITED STATES PATENTS AND PATENT PRACTICE, 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Dovusie TRACKING THE GRAND TRUNK Rattway.—The 
double tracking of a portion of the Grand Trunk Rail- 
way Company of Canada between Montreal and Toronto 
was commenced in July, and the work has since been pro- 
gressing satisfactorily. The extent of line which is being 
doubled is about 30} miles, and when the second line has 
been made available for traffic, there will be nearly forty- 
five miles of double line between Montreal and Toronto. 











Nov. 18, 1887.] 
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ROTARY PLANING MACHINE. 
CONSTRUCTED BY MESSRS, BEMENT, MILES, AND CO., ENGINEERS, PHILADELPHIA. 
(For Description, see Page 522.) 


8263 D 


THE ROYAL AGRICULTURAL 
SOCIETY’S TRIALS AT NEWCASTLE. 
In our article of last week (vide page 508 ante) we 
summarised the reports of Mr. H. J. Little and Mr. 
D. Pidgeon on the trials carried out in connection 
with the Royal Agricultural Society’s meeting at 
Newcastle in July last, and we now have to deal 
with the third report relating to those trials, namely, 
that of the consulting engineers to the Society, 
Sir F. J. Bramwell and Mr. William Anderson. 
This is an exceedingly interesting document, and 
it 18 accompanied by a series of valuable Tables, 
some of which we reproduce with the present notice. 

Sir Frederick J. Bramwell and Mr. Anderson com- 
mence by pointing out that although prizes of the 
Royal Agricultural Society are awarded to the best 
portable or traction engine considered as a whole, 
yet that it is most desirable to investigate the per- 
formances of the engine and the boiler indepen- 
dently, and they consequently first examine the 
evaporative performances of the boilers tried at 
Newcastle. In most of the engines there tested 
the water supply to the boiler was made up from 
three sources, viz.: Ist, the water measured into 
the feed tub ; 2nd, the water arising from the con- 
densation of the exhaust steam used in heating the 
feed, the water so produced in most cases draining 
into the feed tub ; and 3rd, the water produced by 
condensation in the steam jackets, this water as a 
rule draining back direct into the boiler. The 
water due to the first source of supply was of 
course carefully measured at Newcastle, while 
that due to the condensation in the feed heaters 
is readily calculable from the rise in tempera- 
ture of the feed water; but the amount of con- 
densation in the jackets is a more uncertain 
quantity, and there is no direct method by 
which it can be ascertained. The authors of the 
report under notice fully appreciate this, but 
arguing from the fact that in e engines with 
Well-arranged steam jackets the jacket condensation 
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| when the rate of expansion is high represents very | 


nearly the amount of heat converted into work, 
have calculated the jacket condensation in the New- | 
castle engines on the same basis. Thus in the case 
of Messrs. E. Foden and Sons’ non-compound 
engine the power developed was 13.88 indicated 
horse-power, corresponding to the conversion into 
7 1000 _ 593.8 units of heat per 
minute. The pressure of steam being 1201b. per 
square inch, and the number of units of heat given 
up by 1 1b. of such steam during condensation into 
water at its own temperature being 870.9 units, 
we get for a run of 263} minutes the quan- 
tity of eo = 179.5 Ib. as the calculated | 
condensation in the steam jackets during the trial 
run. This condensation thus comes out about 
2.9 lb. per indicated horse-power per hour, and we 
think the estimation may be taken as a very fairly | 
correct one. Of course it may be argued that the | 
steam in the jacket does its work chiefly during the | 
period of expansion only, and that thereforethe whole | 
work indicated in the cylinder should not be used | 
in the above calculation ; on the other hand, how- | 
ever, the jacket steam supplies very largely the | 
losses from external radiation from the cylinder 
surfaces, and judging from experiments on engines 
of similar size in which the jacket condensation 
could be measured, we believe that the estimation 
in the report before us is a very close one. 

Of course, in estimating the performance of the 
boiler, it has to be taken into account that the 
drainage from the jackets is at the steam tempera- 
ture and thus corresponds to a smaller quantity 
evaporated from the standard feed temperature. 
In the report of Sir F. J. Bramwell and Mr. Ander- 
son the relative performances of the boilers are 
expressed in pounds of water evaporated from and at 


work of — 








212 deg. —— of coal, and they show that in 
the case of Messrs. Foden’s engine the evaporation 








of the 179.5 lb. of jacket water into steam at 120 Ib. 
pressure is eyuivalent to the evaporation of but 
161.7 lb. of water from and at the standard tem- 
perature. 

On page 518 we reproduce from the report under 
notice Tables I. and II. giving the chief particulars 
of the engines and boilers tried at Newcastle, to- 
gether with Tables III. and IV. summarising the 
performances of the boilers and engines respec- 
tively. In these Tables the various engines are, to 
save space, denoted by the catalogue numbers, and 
to these numbers we subjoin a reference : 


REFERENCE TO TABLES. 


Simple Engines. 
Catage Name of Maker. 
$111. Alnwick Foundry Company, Northumberland. 
$114. E. Foden and Sons, Sandbach. 
147. Jeffery and Blackstone, Stamford. 
$108, J. and H. McLaren, Leeds. 
3125. Davey, Paxman, and Co., Colchester. 
$117. E. Humphries, Pershore. 
Compound Engines. 
$115. T. Cooper, Ryburgh, Norfolk. 
3113, E. Foden and Sons, Sandbach. 
$124. Davey, Paxman, and Co., Colchester. 
3107. J. and H. McLaren, Leeds. 
3116. E. Humphries, Pershore. 


The friction brakes* employed were those which 
had been used at the Cardiff trials of 1872, but prior 
to being taken to Newcastle they were carefully 
adjus and accurately balanced, while experi- 
ments were carried out by Mr. Anderson to deter- 
mine the axial friction, this friction not having been 
taken into account at previous trials. Some of 
these experiments were made prior to the engines 
being run, but that upon which the chief dependence 
is placed was carried out subsequently, and con- 
sisted in coiling a cord upon a pulley 37 in. in cir- 
cumference, keyed on the end of the brake shaft, 


* The arrangements for carrying out the trials were 
described by us on page 62 ante, 











[Nov. 18, 1887. 
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THE ROYAL AGRICULTURAL SOCIETY’S ENGINE TRIALS AT NEWCASTLE. 


TABLE VII.—ANALYSES OF THE WASTE GASES ESCAPING FROM BOILERS. 





Catalogue number 


Es . Total coal charged i in pounds” cn 
Ashes weighed back in pounds .. 


2. 

8. Carbon in ashes in pounds . a 

4, Coal minus ashes actually consumed per pound of ‘coal “a 

5. (Carboni ee 

6. Percentage by Carbonic —- as 

- volume of the~ Oxygen str 

: dry gas. | 8 nm 

9. ) Ale i os om 
10. Nitrogen... 
: 4 Percentage by Carbonic —_ 
13 weight of the Oxy ren 

‘ dry gas. 5g! 

14. Air 
15. Carbon in 1001b. dry gas in pounds .. a ‘ 
16, Waste gas, not including excess of air in pounds es a 
17. Waste gas per pound of coal charged in pounds .. 3 
18. Excess of air—total weight in pounds.. ‘ 3 
19. Ke ee per pound of coal charged in ‘pounds = 
20. », in cubic feet per pound of coal. . se 2 
21. Utilised air per pound of coal charged in pounds al 
22. » in cubic feet per inaasle of ome 
23. Temperature of air outside is ay 
24. smokebox gases. x 
25. Heat units (Centigrade) lost in escaping carbonic oxide .. 
26. »» in waste gas (excess of air excluded o4 
27. Pounds of coal equivalent to heat units in line 26. 
28. Heat units lost in sensible heat in excess of air... 
29. Pounds of coal equivalent to heat units in line 28 . 
30. Heat units carried away with waste gases and excess of air 
31, 4, 5, Used for raising steam, &c. va 


32. Total heat units developed 


SIMPLE ENGINES. 











ComPounD ENGINES. 





















































































3111 8114, 147. 3108. | 3125. } $117. | 3115. 3113. 3124. 3107. $116. 
404. 138.25 113. 199.75 | 193. | 351. 259. 148.5 168. 202.5 249. 
45. 7.50 21, 6. 10. 16. 11.75 7 9.5 7.25 19.5 
32,2 3.12 17.42 ee 3.88 4.37 8.54 2.29 3.18 | 0.83 11.36 
0.88 0.95 0.81 0.96 | 0.95 0.95 | 0.95 0 95 0.94 | 0.96 0.92 
80.15 80 13 80.80 80.92 | 80.10 80.62 | 80.15 80.03 80.09 80.67 80.33 
0.50 1,25 mm ee } «s <a 0.30 
7.75 15.75 10,25 733s | 8.90 1200 | 10.65 14.25 8.55 7.50 8.50 
11.60 2.87 8.95 11.33 11.00 7.38 | 8.90 5.72 11 36 11.83 11.17 
55.24 53.67 42.62 53.95 | 52.33 35.14 | 42.38 27.24 54.09 56 33 53.19 
75 56 73.23 75.41 76.32 75.10 74.71 74.60 73.45 75.20 76.11 75.46 
0.49 1.14 ae a es ee 0.27 
11,46 22.64 15.04 11.49 13.12 17.48 15.65 20.55 12.61 11.13 | 12.54 
12.49 2.99 9.55 12.21 11.79 7.82 9.48 6.00 12.19 | 12.76 12.00 
53.60 12.82 41.00 | 52.40 | 50.55 33 52 40.68 25,74 52.32 | 64.76 | 51.50 
3.3 6. 4, 3.13 3.57 4.76 4.50 5.60 3.44 | 3.01 | 8 42 
4467. 1616.6 1177. | 2466. 2334. 4282. 3124, 1804.6 2034. | 2489. | 2982. 
lL. 11.70 10.42 | 12.36 12.09 12,20 12.06 12.15 12.10 12.29 11.77 
5251. 230. 825.70 2976. 2376. 2165.60 2052. 597.5 2230. 3264. 3169. 
13.0 1.67 7.31 14.80 12.31 6.19 7.92 4.02 13.27 16.10 12.72 
1729 22.2 97.2 196.8 163.7 82.3 105.3 53.5 176.5 214.1 169 2 
10.17 10.75 9.60 11.40 11.14 11.245 11,11 11.20 11.16 11.33 10.85 
142.4 150.5 134.4 158.3 156.00 157.30 155.5 156 80 156.25 158.6 151.9 
20 deg. C. 20 deg. 17 deg. 24 deg. 18 deg. 18 deg. 18 deg. 24 deg. 20 deg. 20 deg. 20 deg. 
871 deg. 198 ,, eee | 27 ,, 196 ,, # m 24 ,, 210 ,, 238 ,, 871 ,, 
115,872 60,211 on “ 28,456 
be oy 69,924 ii, 268 121, ry 78,315 239,856 259,614 87,723 93,910 131,866 260,087 
8.42 9.43 28 89 31.72 10.57 11.31 15.89 30.13 
as 187 9,866 aLBis us S04 96,199 120,582 169,132 28,799 102,112 171,494 268,164 
53.5 | 1.18 9.82 17,54 11.59 14.62 20.37 3.47 12.30 20.66 32.30 
825,190 79,790 198,782 | 267,239 174,514 360,438 428,746 116,522 196,022 303,360 528,261 
2,151,962 992) 775 599,365 1,390,685 1,396,036 2,513,512 | 1,663,894 | 1,097,526 1,172,682 1,370,68% 1,446,660 
2,977,152 | 1,072,565 | 797,147 | 1,657,925 1,570,550 2,873,950 | 2,092,640 1,214,048 | 1,368,705 1,674,044 1,974,911 











TABLE VIII.—Rate or Cooiine or ENGINES AND BOILERS, 





































































































| 
Simple Engines. Compound Engines. 
Catalogue number .. se 3114. | = 3125. | 8117. 3115. $113. 3124. | 8107. 
1. Weight of water in boilers at normal | | | zz oo 
evel .. Ib. 1,134 | 829 | 1,317 1,477 1,346 987 | 1,893 | 1,428 
2. Volume of steam space rr “cub. ft. 12.83 | 6.41 | 18.23 17.62 12.49 11.30 | 19.37 15.86 
8. Estimated weight of engines and boilers | | 
affected by heat .. Ib. 17,752 | = 2,147 8,052 | 7,756 7,097 19,488 | 8,314 8,648 
4. Steam pressure above atmosphere. during | | | 
trials .. Ib. 120 60 95 | 85 125 | 250 150 155 
5. Temperature due tosteam ressure “deg. F. 350 307 | 334 327 353 | 406 366 | 368 
6. Brake horse- sini including friction of | | | 
brakes... eo M.P.| 11.87 8.798 | 16.94 | 17.08 17.25 | 17.57 | 20.33 21.07 
7. Coal consumed ‘per hour .. Ib 31.48 27.01 | 44.03 | 87.389 63.43 | 34.19 37.61 46.02 
&. Units of heat evolved from coal per nom | | 
(14,940 units per 1 Ib.) 470,310 | 403,530 657,820 | 1,305,600 | 947,640 | 510,800 562,050 687,550 
9. Rate of cooling at the working pressure | | | | | 
in units per hour 70,813 41,060 43,688 | 46,105 51,159 | 84,143 | 62,477 | 46,510 
10. Ratio of heat dissipated by cooling to heat; | | 
evolved by coal 151 -102 | 066 | .035 .054 165 | lll -068 
11. Units of heat dissipated by cooling per | 
brake horse-power per hour % a 6,228 | 10,811 | 2,579 2,699 2,966 | 4,789 | 8,073 2,208 
' } | | 
TABLE IX.—Inpicator Diacrams, SimpLE ENGINES. 
a aes 7 a 
1. | 2. 38. 4. | 5. | 6. | 7. 
| 
ae ae | | - | annette: 
Mean Speedin Re-| Indicated Mean . atio of Brake 
Catalogue steam hmbie valle per ‘Steam Pressure in| Mean Indicated |Horse-Power(Line 
Number. in Boiler. Minute during Cylinder available Indicated Cut-Off. Horse-Power 13, Table [V.) to 
Trial. iar pig ahs during Trial. Indicated 
| | | } Horse-Power. 
| Ib. | 
8111 | 80 152.4 
3114 | 120 | 172.3 37.0 | 13.88 819 
| | Cut- on non defined 
147 | 60 | 156.1 19,8 |4 owing to wire- | - 3.508* 1,082* 
| | | (drawing of steam.) 
3108 | 195 | 136.3 40.65 I | 23 43 724 
3126 | 95 | 135.2 | 32.23 | | 19.82 -855 
, | ( Cut- off al defined 
3117 85 145.9 24.1 owing to-wire- | 20.15 -848 
ae of steam. | 
* Error in observations, due probably to aa ye indicator } pipes. 
- TABLE X.—Inpicator Diacrams, CompounD ENGINES. 
i e. | 3. Suit @ | 6. | 7. a] 9. 10. 
ieee! ee Bi eee hacia: 
| High-Pressure Cylinder. | Low-Pressure Cylinder. 
Ratio of 
—--—---- Total 
Ste M | : . Indicated | Brake Horse- 
Catalogue eam ean Speed) Indicated Indicated | Horse- Power 
Number, | Pressure during Mean Mean ean | Mean Power of (Line 13, 
in Boiler. Trial. Steam Indicated | Indicated Steam | Indicated bot Table IV.) 
Pressure ; Horse- Pressure Horse- Cxlledaes to Indicated 
| available Power. available | Power, 3 Horse-Power. 
J | for Power. for Power. | 
1 | Ib. rev. | } 
15 125 172.9 34.5 -431 9.06 20.06 | 12.°5 21.12 .818 
83.0 -065 11.36 128 7.27 18.638 943 
47.5 -267 11.76 16.9 | 11.01 22.77 893 
| 47.8 -161 13.51 14.8 | 10.504 24.02 877 
827 -297 18 23 2.7 | 3.87 22,107 837 


castle Trials, 


Carbon 
Hydrogen .. 
Py rites estimated at 


Total per 1 Ib. of 


Pressure. 





coal.. 


TaBLE V. — Analysis by Messrs. Pattinson and Stead, 
Middlesbrough, of Powell’s Duffryn Coal used at the New- 


Samples were collected at intervals during the trials, and the 
coal analysed was an average of these : 


Carbon 88.40 available 
Hydrogen 3.65-0.32 =3.33 H 
Oxygen 2.55=0.82 H=2.87 H,O (water) 
Nitrogen .. 0. a 
Sulphur .. 0.76=1.36 per cent. pyrites 
Ash aa 3. He 
Water 0.83 

100.00 
Sulphur in ath .. 0.04 


Calorific Value in British Thermal Units. 


.884 x 14,544 units —_ 856 units 
.0383 x 61,200 037 


” 


Weight of air required to burn 11b. of coal, W 28 ib” 


TABLE VI.—Comparison between the Theoretical and 
Actual Economy derived from an Increase of Steam 
























oe “| 


| 











Cardiff.| Newcastle-on-Tyne, 
| Reading! Davey, | | Davey, Edward 
| Tron |Paxman mer Foden, 
Works. ‘and Co. — Com- 
= ‘Simple. pound. pound. 
Catalogue number oa 2927. $125. | 3124. 3113. 
1, Steam pressures above at- | 
mosphere .. es 80 95 | 150 250 
2. Temperature of steam 
deg. F. 324 | 334 365 406 
8. Corresponding 2 
temperatures ..deg.F. 784 794 825 866 
4. Falls of temperature to 
215 deg. or 675 deg. ab-| 
solute eg. F.. 109 119 150 191 
5. Proportions ‘which the falls 
bear to the original abso- 
lute temperatures ? -139 150 .182 -220 
6. The reciprocals of the above 
ratios, to which recipro- 
cals the fuel actually 
consumed should corre- 
spond, reduced to the 
Reading engine as unity| 1. 927 -763 632 
7. Water actually consumed 
per brake horse- power! | 
r hour (not including | 
Jacket water) -- Ib.| 80.22 | 2640 21.33 21.38 
8 Re ye emma 
used  }- ae -706 -707 


brakes the only difference is in the value of the 
constant 11.363, this depending on the weight of 
the brake-wheel and its attachments. 
The authors of the report refer to an opinion 
having been expressed that a portion of the work 
developed by the engines was absorbed in putting 
into motion the water run upon the brakes for 
cooling purposes, and they show by a simple cal- 
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culation that any influence thus exerted is quite 
insignificant. 

In the case of the Cardiff trials in 1872, there was, 
as we have already stated, no allowance made for 
brake friction, and to render the Newcastle results 
more readily comparable with those obtained at 
Cardiff, the authors of the report have, in Table 
No. IV. (see page 518), given the results both with 
and without the allowance for friction of brakes. 
At the time of the Newcastle trials being carried 
out the friction of the brakes was slightly over-esti- 
mated, and this has led to a correction being neces- 
Cessary in the statements of horse-power first pub- 
lished ; this correction is set forth in Table IV. 

To render the results comparable with those ob- 
tained at Cardiff an allowance has also to be made 
for the difference in the calorific values of the fuels 
used. At Cardiff and previous trials of the Royal 
Agricultural Society, Llangennech coal was used, 
this having—according to an analysis made by Mr. 
Snelus in 1871—a calorific value of 14,718 units per 
pound, At Newcastle the coal used was Powell’s 
Duffryn, the calorific value of which, according to 
Mr. Stead’s analysis, is 14,940 units per pound. 
Thus the fuel consumptions at Newcastle have to 
be multipled by 1.015 to make them comparable 
with those at Cardiff. The details of Mr. Stead’s 
analysis are given in Table V., page 519. 








15. 


The authors of the report next point out that 
after the above corrections have been made the 
best non-compound engine at Newcastle still shows 
a gain of 4 percent. in fuel economy as compared 
with the best engine at Cardiff, while in the case of 
the best compound engine at Newcastle the gain 
was 32 per cent. The causes of these important 
gains they next proceed to consider, and they show 
the extent to which the increased pressure of steam 
used is responsible for the improvement. At Car- 
diff pressures were limited to 801b. per square inch, 
while at Newcastle the prize non-compound and com- 
pound engines were worked with pressures of 95 lb. 
and 150 lb. respectively,* and the authors of the re- 
port show the allowances to be made on this account. 
In Table No. VI., page 519, will be found three de- 
tailed comparisonsof the results afforded by the Read- 
ing Company’s engine+ at Cardiff and three of the 
engines tested at Newcastle. This Table shows that 
whereas Messrs. Davey, Paxman, and Co.’s non- 





* The pressures at which the engines were worked are 
not included in the general tables of results Nos. III. and 
IV., but they will be found in Table VII., page 519. 

+ This engine has probably been selected from the fact 
that it used the least quantity of water per brake horse- 

wer at the Cardiff trials, the prize engine of Messrs, 

layton and Shuttleworth excelling it, however, slightly 
in fuel economy. 





compound engine should theoretically have used 7 per 
cent. less steam than the Reading engine owing to 
the higher pressure employed, it really excelled it by 
13 per cent., while the compound, instead of using 
about 24 per cent. less, really used nearly 30 per cent. 
less than the Reading engine. On the other hand, 
Messrs. Foden’s compound, which was worked at 
250 1b. pressure, realised about 6 per cent. less than 
the gain of economy theoretically due to this high 
pressure, and the authors of the report point to 
this fact as indicating that the increased losses by 
radiation, &c., due to the use of very high pres- 
sures tend to materially reduce—if indeed they do 
not in many instances more than counterbalance— 
the gain in economy otherwise due to them. 

The next point dealt with in the report under 
notice is the question of the completeness or other- 
wise of the combustion effected in the boiler fire- 
boxes. In giving our account of the trials we men- 
tioned that in investigating this matter the Society 
had secured the aid of Messrs. Pattinson and Stead, 
and that owing to the admirably arranged apparatus 
designed by the last-named gentleman they were 
enabled to secure a most interesting series of 
analyses of the products of combustion evolved by 
the various engines during trial. This is not the 
place to describe Mr. Stead’s apparatus, even if 
space admitted of our doing so; but we may say 
that nothing could be more satisfactory than its 
working, the facilities which it affords for taking 
samples of the products of combustion continuously 
and the promptness with which the analyses can be 
made by its aid rendering it an especially valuable 
adjunct to such trials as those we are considering. 
The general results obtained during the trials at 
Newcastle are given in Table VII., which we give 
on page 519, this Table being one prepared by Mr. 
Stead and embodied in the report under notice. Of 
course it will be understood that the amount of air 
passing through the furnaces, as determined by 
Mr, Stead’s analyses of the escaping gases, must 
necessarily include that entering at the firedoor 
during stoking as well as that which passes through 
the firegrate. 

The next section of the report with which we 
have to deal is that relating to the experiments 
made to determine the losses of heat by radiation 
and convection. For this purpose careful tests 
were made of the rate of cooling of the different 
engines (the ashpans being closed), and the losses 
of heating corresponding to such cooling were cal- 
culated in detail, an example of such calculation 
being given in the report. From the data thus 
obtained a diagram was plotted, and from this 
diagram the rate of loss of heat which would 
goon while the engine was in its regular working 
condition can be ascertained with a very fair degree 
of accuracy. Table No. VIII., on page 519, sum- 
marises the data thus ‘obtained, and from it, it will 
be seen that the rates of loss varied very materially 
in the different engines. 

Having dealt with the various points above enu- 
merated, Sir F. J. Bramwell and Mr. Anderson next 
proceed to ‘‘ balance accounts,” constructing a regu- 
lar balance-sheet in which the heat developed by the 
combustion of the coal and wood appears on the 
debtor side and the various expenditures and losses 
of heat on the credit side. The analysis of the coal 
we have already given, while as regards the wood 
used in lighting the fires, we may mention that a 
sample dried at 380 deg. was found to lose 22 per 
cent. of moisture; its analysis subsequent to its 
drying giving the following results : 


Carbon ae >3 a+ 49.95 
Oxygen as 41.27 
Hydrogen 6.00 
Nitrogen 1.13 
BM o << 1,65 

Total 100.00 


In order to explain thoroughly the mode of getting 
out such a balance-sheet as we have just mentioned 
there are given in the report before us the full 
details of the calculations corresponding to the trial 
of Messrs. -Davey, Paxman, and Co.’s non-com- 
pound engine (No. 3125). We have not space to 
repeat these calculations here, but we give on the 
next page a copy of the balance-sheet arrived at—a 
summary which will be regarded with much interest. 

The authors of the report next refer to the im- 
practicability of accurately determining the tem- 
perature of a boiler furnace by any existing 
pyrometer, but they show how an approximation 
to the maximum temperature reached may be 
arrived at by dividing the total heat produced by 
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BALANCE-SHEET OF Messrs. Davey, PaxMAN, AND Co,’s SimpLe EnGINE, No. 3125. 


Dr. 








To the heat developed in furnace : 
In the combustion of wood : 
From carbon 79,331 | 
» hydrogen .. es 4,316 | 
In the combustion of coal : 
From carbon. . are *. 
» hydrogen 
», sulphur 


| £,481,400 | 
837,475 
9,071 


to 385 de 





2,912,098 | 


By heat expended : 3 
. In evaporating the water in the wood and heating its 
steam to 385 deg. (the temp. of the escaping products), 
. In heating the wood and the air require: 
bustion from 70 deg to 385 deg. a hie rye 
. In evaporating the water in the coal and heating its steam 


. In heating the coal and the air required for its combus-, 
tion from 70 deg. to 385 deg. .. | 

. In displacing the atmosphere 
bustion of the wood and the coal wit 
for theircombustion .. rae oe 

. In heating the excess ofair .. ais ae oh 

In displacing the atmosphere by the excess of air.. 

- In evaporating the water in the boiler os 

. In radiation and convection .. na 

. In ashes and unconsumed fuel.. 5 | 

. Unaccounted for .. oe oe + ve os ++] 





for its com- 
| 


te * ye --| 4.44 
by the products of com-| 
the air needed} 
is He | ‘ 1.83 
6.34 


71.78 
9.32 
1.85 
3.70 


53,915 | 
107,552 | 


|2,912,093 | 100.00 








the weight of the products of combustion multiplied 
by their specific heat, and in this way they arrive 
at the conclusion that in the case of Messrs. Davey, 
Paxman, and Co.’s simple engine the furnace tem- 
perature was not far from 3041 deg. absolute, or 
say 2581 deg. Fahr. The desirability of obtaining 
a high maximum temperature and the manner in 
which that temperature is reduced by an excess of 
air, are duly pointed out in the report, and attention 
is called to the fact that Mr. Foden used a smaller 
excess of air than any of the other competitors, a 
result no doubt due to the care taken in his case to 
always close the damper in the chimney when the 
firedoor was opened for charging fuel. 

Appended to the report are engravings showing 
examples of the indicator diagrams taken from the 
various engines during the trials, while the chief 
data derived from these diagrams are summarised 
in two Tables which we reproduce on page 519 (see 
Tables LX. and X.) 

We have now completed our survey of the report 
before us, and although we have barely touched 
upon many of its features, we trust we have said 
enough to show its exceptional value and interest. 
Sir F. J. Bramwell and Mr. Anderson deserve, in 
fact, hearty congratulation on the manner in which 
they have turned to account the lessons of the 
Newcastle trials, and for the clearness with which 
they have made the salient facts available for the 
instruction of those to whom their report is ad- 
dressed. We need scarcely say that the number of 
the Journal of the Royal Agricultural Society con- 
taining the reports we have been reviewing should 
be ir the hands of every engineer interested in 
steam-engine performances. 





CREAM SEPARATING INDUSTRY IN 
SCANDINAVIA. 
(Continued from page 478.) 

THE requisite speed of the Laval separator is con- 
- siderably larger than that of Burmeister and Wain’s 
creamer ; the average number of revolutions is 
6500 per minute, which corresponds to 700 revolu- 
tions of the countershaft. The speed should not 
exceed 7000, although the machines are always 
tested at a higher speed, and the vessels are sub- 
jected to a pressure of about 5000 Ib. per square 
inch, before leaving the manufactory. At trials 
the speed has even been increased to 15,000 revo- 
tions per minute, without any mishap taking place ; 
in fact, we believe no Laval vessel has ever been 
known to burst. The Laval separator has no 
safety appliance like the Burmeister and Wain 
intermediate ; but owing to the shape and small- 
ness of the vessel, the makers have felt justified in 

dispensing with this device. 

The Laval separator is now made in two sizes ; 
the ordinary size has a maximum capacity, with 6500 
revolutions per minute, of about 900 lb. of milk 

er hour ; with 6000 revolutions per minute of about 
740 lb. milk per hour ; with 5500 revolutions per 
minute of about 590 lb. milk per hour; with 5000 
revolutions per minute of about 440 1b. milk per 
hour. The large size separate 50 per cent. more 
than this. The Laval separator is sold for horse 
and steam power; to meet the requirements of 
small dairy farmers hand separators have also been 
recently constructed and brought out by the Sepa- 
rator Company, who makes two different types, one 
with a perpendicular vessel (Fig. 11, see page 520), 
and one with a horizontal vessel (Fig. 12); they 
claim a capacity of 200 lb. and 300 Ib. of milk per 


hour respectively, and that one man-power is 
sufficient to work them. We believe a good man 
people have looked rather sceptically at these latest 
additions, and the tendency is undoubtedly towards 
large co-operative dairies instead of small and 
single ones, but there may be many circumstances 
under which a handy little separator like those 
just referred to may come in very useful, and we 
hear the sale is already considerable. 

Another recent and very interesting invention 
of Dr. de Laval is his combined steam turbine 
and separator (see Figs. 13, 14, and 15). The 
separator is the ordinary one for steam or horse- 
power ; in the base of the stand a steam turbine 
has, however, been fitted, as shown in the sections. 
In Fig. 15, a is the steam feeding pipe, on which 
is the manometer; the steam escapes through a 
3-in, pipe ati, either direct into the open, or it is 
used for the heating of water, &c. To start the 
separator one simply turns the steam cock, only 
admitting a small quantity of steam to begin with, 
but when the turbine chamber h is warm the influx 
of steam is increased, producing a speed of 2000 to 
3000 revolutions per minute, which by turning the 
cock full on rises to 6500 to 7000 revolutions per 
minute. The latter speed ought not to be exceeded. 
The Separator Company is now also making a steam 
turbine churn, where the turbine is above the 
churn. 

The emulsor of the Laval separator is an inde- 
pendent appliance (Fig. 16), but fits, however, into 
the ordinary separatorstand. The emulsor consists 
of two steel discs, which are screwed firmly to- 
gether ; the milk and the fat are fed into the space 
between the two discs, from where it is again forced 
out, the mixing being simultaneously effected by 
the centrifugal power, the exit taking place through 
the very small aperture round the edge of the discs. 

We have already had occasion to mention what 
an important part the testing of the milk at its 
different stages plays in the present day, a part 
that is far more likely to increase than the oppo- 
site. Dr. de Laval has also provided his company 
with a very efticient apparatus for ascertaining the 
quantity of fat in the milk or cream—the laktokrit 
(see Fig. 17). It consists of a steel disc on a 
spindle, like that of the Laval separator, and test- 
ing tubes of platina with graduated glass tubes. 
The steel disc is in one with the spindle, and re- 
volves in a separator stand with the same speed as 
a separator. The testers are so constructed that 
the quantity of the milk to be examined is very 
accurately measured, and twelve samples can be 
tested at the same time. Dr. de Laval’s testing is 
effected by the aid of acid, so that, after heating 
the milk, the butter fat through centrifugal sepa- 
ration is made to rise in a narrow glass tube, where 
the quantity can be very accurately read. The 
laktokrit, claims the same accuracy in testing as a 
chemical analysis, and the testing requires only very 
little time. It has already done excellent service at 
dairy factories and been the medium of discovering 
a number of dilutions on the part of farmers. 

From a mere technical point of view it is not easy 
to pick holes in the construction of the Laval sepa- 
rator ; it is simple in the extreme, and has been 
proved rAd. v8 strong. If the number of bear- 
ings could be reduced it would probably make the 
lubrication a little easier and cheaper, and might 
make the separator a trifle lighter. 

The question of requisite power has always been 
a very moot point between the two rival in- 





ventors, and the result of some very carefully 


Y} per minute, 0.70 horse-power. 





conducted trials held in Denmark in connection 
with the last Royal Agricultural Show, led to a 
great deal of discussion. As the question, how- 
ever, is of considerable interest we adjoin, with- 
out any comment, a few figures bearing upon the 
matter. With a supply of whole milk of 450 lb, 
the hour, Burmeister and Wain required, with 
2400 revolutions per minute, 0.63 horse-power ; 
Laval, with 5600 revolutions, 0.81 horse-power ; 
with a supply of 700 lb. whole milk the hour, Bur- 
meister and Wain required, with 3000 revolutions 
per minute, 0.88 horse-power ; Laval’s, with 7000 
revolutions, 1.20 horse-power, both separators 
leaving about the same percentage of fat in the 
skim milk. These trials were made with one 
horse, horse gear, and dynamometer, except as far 
as the high speed trial of De Laval’s, the re- 
quisite power being not inconsiderably above what 
one horse could be expected to yield. With steam 
power and dynamometer the results were, with 
a supply of 450 lb. the hour, Burmeister and Wain 
required, with 2400 revolutions per minute, 0.53 
horse-power ; Laval’s required, with 5600 revolutions 
With a supply of 
700 lb. the hour, Burmeister and Wain required, 
with 3000 revolutions per minute, 0.75 horse-power. 
Laval’s required, with 7000 revolutions per minute, 
1.03 horse-power. The smaller power of this last 
series is of course explained by the additional power 
required by horse gear and axle. The speeds of 
3000 and 7000 are five-fourths the two lower speeds 
(2400 and 5600) ;_ the quantity of supply has been 
increased with the square of the speed, 450 (#)?= 
703. The weights in these tables are Danish pounds 
(2 lb, =1 kilo.). 

As to the two different systems—fixed tubes or 
rotary tubes—both have their champions, but the 
former seem to possess advantages which cannot 
very well be disputed; they are the medium of 
raising the skim milk to a higher level, they are 
easier to get at for cleaning purposes, and they 
finally make it possible to regulate the degree of 
creaming during motion. When great deviations 
are required, it is, however, necessary also to alter 
the influx cock. 

The Separator Company has recently held its 
annual meeting, and an extract of the report for 
1886 may be of interest. The total number of 
various machines sold amounted to 1239 against 
1096 the previous year, of these 346 machines 
(hand separators, laktokrits, steam turbine sepa- 
rators, &c.) belong to the patents purchased by the 
company early in last year. The gross profits were 
338,978 kroner and the expenses 143,480 kroner, 
leaving a net profit of 196,498 kroner ; of this sum 
the shareholders got 10 per cent. dividend, or 
100,000 kroner, and 73,000 kroner were written off 
on the patents account, which was reduced from 
556,000 kroner to 483,000 kroner. 

We may mention in this place that the Aylesbury 
Dairy Company control the Burmeister and Wain 
patents in this country. 

(To be continued.) 








ROTARY PLANING MACHINE. 

Tue 48-in. rotary planing machine which we illus- 
trate on page 517 was constructed by Messrs. Bement, 
Miles and Co., of Philadelphia, Itis capable of operat- 
ing on flat surfaces up to 4 ft. wide by 7 ft. long, and 
is extensively used in facing the ends and bearing 
surfaces of girders, chords, posts, and other members 
used in iron bridge and building construction. 

The rotating head has cast upon it an internal gear 
of nearly its full diameter, through which it receives 
motion. Its spindle bearing is in a heavy transverse 
slide which is controlled by screw and gearing for 
regulating the depth of cut. The tools are so placed 
as to require grinding only on the end, and can be 
made from a bar of square steel. 

The diameter of the cutting circle is 49in. The 
saddle has a traverse on the bed of 8 ft., three auto- 
matic feeds, and a rapid power movement on the bed 
in either direction at the rate of 6} ft. tor minute. 
The spindle bearing is in a transverse slide having an 
adjustment of 3 in. by a convenient handwheel, to 
regulate the depth of cut. Bed and table are con- 
nected, and swivel together on the circular base-plate 
through an angle of 90 deg. All the movements are 
from one position convenient to the operator. 

In addition to the feed motions, the saddle has a 
quick traverse by power in either direction. All the 
movements are controlled by the operator from one 
position. 

The arrangement of the driving gear is such as to 
permit the bed, upon which the rotating head travels, 
to be swivelled through an angle of 90 deg. upon its 
circular base. A segment and pinion give easy means 
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of moving the bed, which is accurately adjusted to any 
required angle by a graduated circle of about 10 ft. 
diameter. 

The work, which is often 50 ft. or more in length, 
can thus always be placed in the same position as 
regards the shop floor ; the machine being adjusted as 
required. A considerable saving is thus made in time 
and floor space, with increased accuracy in the angles 
produced, 





CONSOLIDATION ENGINE FOR CANADIAN 
PACIFIC RAILWAY. 

THE engravings on the two-page plate of our issue of 
October 21, and a part of those on page 528 herewith, 
show a class of light consolidation engines designed and 
built by Mr. F. R. F. Brown, M.E., mechanical superin- 
tendent of the Canadian Pacific Railway, at the shops of 
the company in Montreal, for working heavy freight 
service in summer, and passenger trains in emergencies 
during severe winter weather, when this service is 
somewhat difficult to operate. During a heavy winter, 
and on certain sections, the snow diminishes the adhe- 
sion and obstructs progress to such an extent that the 
ordinary design of engine, é.e., four wheels coupled 
with a four-wheel truck or bogie in front, becomes in- 
adequate for the service required. If Canadian roads 
were equipped with rails of such weight as would 
without detriment carry engines sufficiently powerful 
of the ordinary type for winter service only, it would 
entail a large and unwarranted additional expense ; 
thus it became necessary to obtain the requisite adhe- 
sive weight by increasing the number of driving 
wheels. As the speed in these portions of the line is 
not high, and the road liable to disturbance from frost, 
driving wheels of small diameter offer a great advan- 
tage by lowering the boiler centre, and permitting a very 
short wheel base to suit the curves in difficult country. 

The following is a list of principal dimensions : 


Cylinders and Motion : 
Diameter by stroke ... re 
Distance apart of centres ... 
Steam ports, length by width 
Exhaust ports pa a 
Diameter of piston-rods 
Length of connecting-rod ... 
Journal of connecting-rod, 
length by diameter 


19 in. by 22 in. 
6 ft. 11 in. 

18 in. by 13 in. 
18 in. by 3} in. 
3} in. 

9 ft. 2 in. 


5 in. by 44 in. 
58 in. 


Travel of valve ‘ 8 
Throw of eccentrics... 54 55 
Lap of valve ... 13 5, 
Wheelsand Frame: ; 
Driving wheels, diameter ... 4 ft. 3 in. 


< re tyres, width 

by thickness 1st and 4th... 
Driving wheels, tyres, width 

by thickness, 2nd and 3rd 
Driving axle journals, dia- 

meter by length .. ‘ 
Truck wheels, diameter 

os wa tyres, width 

by thickness 


54 in. by 3 in. flanged 
6 n. by 3 in. plain 


7 in. by 8 in. 
36 in. 


5 in. by 24 in. 


Truck axle journals, dia- ; 
meter by length ad 5 in. by 8 in. 
Fixed wheel base... bl 14 ft. 3 in. 
Total ne » of engine 21 ft. 3 ,, 
Thickness of frames... ite 3} in. 
Width over 93 + 4 ft. 23 ,, 
»» between tyres p 4 ft. 54 ,, 
Centre of cylinder to centre 
of driving axle a 13 ft. 
Length of barrel... ae 11 ft. 11 in. 
Diameter of smallest course, 
outside we ae Bi 4 ft. 6 in, 
Thickness of plates... Bh fein. 
si », tubeplates ... 4 5s 
Firebox shell, sides, thickness V6 ss 
Firebox shell, back and top 
thickness... we re $55 
Firebox inside, crown thick- 
ness ... en aon de ae 
Firebox inside, sides and 
back thickness... vs 53 
Firebox inside, length 8 ft. Olt in. 
» Width, bot- 
tom and top oe ... 8 ft, 6Zin. and 3 ft. 9 in. 
Firebox outside, length... 8 ft. 9 in. 
width, bottom 4 ft. 2} in. 


inside, 


Firebox total depth 
ae ... 4ft. 9in. and 4ft. 1 in. 
208 


front and back 
Number of tubes 


External diameter of tubes 2 in. 
Length between tubeplates 12 ft. 24 in. 
Heating surface: Tubes ... 1329 sq. ft. 
Firebox TY : 59 
Total ... 1448 ,, 
Grate area Se .. 28.7 45 
Weight in working order on 
truck $e ee “ne 13,100 Ib. 
Weight in working order on 
drivers aes ae Ane 90,900 ,, 
Total ... a e 104,000 ,, 
Weight of tender (empty) ... 35,000 ,, 
Capacity of tender (coal) ... 10 tons 


9 ” (water)... 3000 imperial gallons. 
Tender is fitted with 33 in. Krupp wrought-iron steel 
tyred wheels, 





The principal features are the short stroke, 22in., 
and the high boiler pressure, 160lb., together with the 
large grate surface required to maintain that pressure 
with coal of ordinary or inferior qualities ; also the 
weight on the driving wheels is sufficient to almost en- 
tirely prevent slipping of the wheels in good weather 
without the use of sand, thus saving the wear of tyres 
and machinery, the designer being of opinion that a 
clean rail is much superior to a sanded one, though 
sand boxes are provided both front and back, for 
emergencies in bad weather, 

The fixed wheel base is extremely short for the dia- 
meter of the driving wheels, and the counterbalancing 
is carefully estimated, the result being that the engine 
can be run at high speeds and on curved roads with a 
remarkable degree of ease and steadiness. 

The frames are forged from selected scrap and are 
each in one piece from the back end to front of leading 
drivers, where the upper and lower bars of the front end 
which embrace the cylinders, are connected to the main 
frame by spliced and keyed joints. Both these bars 
extend to the back of the buffer beam, being there 
keyed and bolted together and to the smokebox stay, 
the upper bar being checked on the top for a heavy 
crossplate laid on flat, and all being rigidly secured to 
the buffer beam and frame by ‘‘ boxed” angle irons, thus 
forming an efficient protection to the cylinders in case 
of collision. The back end of the frame is secured by 
heavy crossbars checked for and into the upper and 
lower edges of frame ; these carry the drag box, wedge 
casting, and safety chains for tender, and extend out- 
wards to support the cab back castings. The middle 
portions of frame are stayed entirely independently of 
the boiler and in such a manner as to prevent any 
twisting due to superincumbent weight. 

The Seeben is spread over the frame and is supported 
by four cast-steel slippers on top of the frame, as the 
common system of four side links has given trouble by 
springing the sides and corners of the foundation ring. 
Two heavy plates, studded on the sides of the box and 
bent under the top bar of the frame, together with two 
heavy links connecting brackets on back face of box to 
frame, form sufficient security for the boiler in event 
of derailment, but they carry no weight and admit of 
free expansion of the boiler. The grate is rocked in two 
halves by separate handles on the face sheet, and the 
—— can be worked easily by one hand from the foot- 

ate. 

7 The ashpan is constructed in sections so as to be 
easily removed without taking down any other part 
but the dump shaft, thus enabling any repairs to be 
made without taking wheels out. Both ashpan and 
grate carriers are rigidly secured to the foundation ring 
only and not to the firebox sheets or frames in any way. 
The boiler plates are all Siemens-Martin mild steel of 
firebox quality, imported from Scotland, and are 
sheared, punched, and rivetted by Tweddell’s hy- 
draulic machinery, with steel rivets and stays of extra 
mild quality- The whole boiler is thus, with excep- 
tion of the foundation ring and one or two minor items, 
of steel of similar quality. 

The valves are of the Allen type balanced, and the 
truck wheels are Krupp wrought-iron steel-tyred discs, 
with Mansell clip rings, and crucible steel tyres, 
United States metallic packing is used for piston rods 
and valve stems. The engine is capable of exerting 
a tractive force of 155.7 lb. per pound pressure on 
piston. 

It is equipped with the Westinghouse automatic brake 
to two forward pairs of drivers, and with the American 
steam brake to two hind pairs, both systems being con- 
nected to the tender and intended to be used alter- 
nately. Boiler, dome, cylinders, steam chests and 
saddle are covered with asbestos cloth 4 in. thick. 

Feed water is supplied by two lifting injectors, one, 
No. 8, on right hand, and one, No. 9, on left. Cylinders 
are lubricated by sight feed lubricators attached to 
the faceplate. 

Boiler.—The boiler barrel, as shown in Fig. 1, is 
54 in. in diameter by 11 ft. 10in. long. The boiler 
centre is 7 ft. 3in. high and gives a depth of 3 ft. 
9 in. from centre to bottom of firebox, or about 1 ft. 
5in. depth of leg below the barrel. The firebox is 
8 ft. 9 in. long by 4 ft. 2} in. wide outside. The top 
of the box slopes down from 12} in. above the centre 
line at the front to 4} in. at the back, in order to 
avoid burning the firebox crown on descending grades, 
The system of staying, &c., is the same as that in the 
former classes, The tubes are 208 in number, 2 in, 
outside diameter, and No. 12 B.W.G. thick (0.110 in.) 
The pressure is set at 160 lb. 

Smokebox.—This is of the ‘‘extension” type, as 
shown in Fig. 1, with high exhaust pipe and straight 
stack. Init is fitted a horizontal plate, extending 
from the tubeplate to the front of the exhaust pipe, 
above the line of the top tubes and below the tip of 
the exhaust, and fitted closely round all pipes; to the 
underside of this horizontal plate, and in front of the 


exhaust, is rivetted a vertical baffle-plate E, with an 
extension piece at the bottom capable of adjust- 
ment to regulate the draught through the tubes. 
From the front end of the horizontal plate a netting 
extends to the front of the smokebox, and is made 








secure all round. The netting is similar to that in 
use for diamond stacks. The deposit of cinders in the 
extension of the smokebox is dropped through a hopper 
P attached to the underside, the hopper being made 
air-tight when not in operation. The exhaust nozzle 
is single, and the dividing partition, inside the pipe, is 
carried up as high as possible, to prevent ‘‘ blowing 
over.” This arrangement gives very free steaming 
ye with a decreased back pressure in the cylin- 
ers. 

Heating Surface.—The heating surface is as follows : 
Tubes (external), 1329.5 square feet ; firebox, 118.7 
square feet ; total, 1448.2 square feet. The grate area 
is 28.7 square feet. 

Regulator and Steam Pipes, -—The length of the firebox 
does not admit of the regulator being worked from the 
back of the box. The rod is therefore carried through a 
stuffing box attached to the back of dome and project- 
ing inside the cab front. The handle is fixed hori- 
zontally as before, but is longer for convenience. 

Chimney.—Figs. 1 and 3. The chimney is smallest 
about 6 in. above the top of the smokebox, being 
165 in. in diameter at that point and increasing to 
184 in. in diameter at top. It is made of Bessemer 
steel plate, with cast-iron top and bottom rings; and 
has a light outer barrel cased with Russian iron, the 
space between having ventilating holes at top and bot- 
tom. The chimney base is a separate casting. 

Cylinders.—As shown in Fig. 2, these are of the 
‘* half-saddle” type, and are bolted together in the 
centre, the top forming the seat for the smokebox. 
They are secured to the frames by being placed 
between the upper and lower bars, and bolted by four 
vertical bolts driven through both frame-bars and 
cylinders, and by three horizontal bolts through the 
lower frame-bar. They are also keyed in position 
between lugs on the frame-bars. The steam passage 
in the saddle divides and enters the steam-chest at the 
bottom at both ends. The exhaust passages are 
brought as near to the centre as possible, where they 
enter the smokebox ; and are semicircular, to suit a 
circular exhaust pipe. The cylinders are 19 in. in 
diameter by 22 in. stroke, so as to reduce the piston 
speed, The steam ports are 18 in. by 1§ in., and the 
exhaust ports 18 in. by 3}in. The valves are of the 
Allen type with ,%, in. supplementary port ; the lap is 
+$ in., and the lead ,', in. full, The travel in full gear 
is 53 in., the throw of the eccentrics being 54in. A 
bracket B is fixed on the underside of the saddle to 
connect with the equalising lever of the truck, and so 
carry the front end of the engine. 

Frames.—Fig. 2. The back end of the frame is 
formed of two Savy crossbars, checked for the frame, 
and checked into the frame above and below, the 
upper one being extended to carry the back casting of 
the cab, and the lower one brought up to form a truss, 
and they are bolted together at the »uter end by the 
footstep rod. The drag-box D is be.ted between these 
bars, and the pin-hole is placed in fr at of them. The 
wedge block is bolted on the top of the upper bar, 
which is considerably the stronger; and the whole 
arrangement is made to suit any of the standard tenders 
for freight engines. A heavy cross-stay A is bolted to 
the back of the trailing horns ; and behind the main 
drivers the upper bars and lower bars are connected 
by two cross-stays T, which have a stiff plate bolted 
on them ; this arrangement entirely prevents any twist- 
ing movement in the frame from the weight of the boiler 
above. The motion plate M is secured to the top of 
the frames by brackets, and is placed between the first 
and second drivers ; it has a stay-plate bolted on and 
extended to fit against the underside of the boiler 
barrel, with an angle-iron under the barrel but not 
fixed to it, thus preventing any upward deflection of 
the frame. A cross-stay on the top of the frames 
between the second and third drivers serves to carry 
the spring for counterbalancing the weight of the 
motion. A heavy wrought-iron strut is placed between 
the upper and lower bars of the frame between the 
first and second drivers, where the spring equaliser is 
placed below. 

Motion.—The piston head is solid, with split cast- 
iron rings sprung in, and is secured to the rod as in the 
usual way. The crossheads, as shown in Figs. 11 to 
13, are of cast steel, and are of the Laird type, that is, 
their sides extend upwards and are bolted on the sides 
of a cast-iron slide-block, which works between two 
bars, both secured above the piston-rod, so that the 
lower bar es through the crosshead and forms the 
lateral guide, while the upper bar is wider and covers 
the whole slide-block, thus giving extra bearing sur- 
face, besides acting as a cover to protect the lower bar; 
the whole arrangement is thus raised out of the way 
of dirt from the Sallast. The side rods are forged from 
best selected scrap iron. 

Driving Wheels, — The driving wheels, shown in 
section in Fig. 4, are of cast iron, with hollow spokes 
and rim, and are all from one pattern, with change- 
able crank-pin hubs, the balanceweight being cast 
partially solid in the first and fourth pairs, while 
the second and third pairs are cast hollow and 
filled with lead. As a result these engines run 
remarkably steadily and quietly. The wheels are 
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IRRIGATING MACHINERY ON THE PACIFIC COAST. 
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and also by astay fromthe cylinder saddle. The 
springs S are double spiral, two to each box, placed 
under the corners of the truck frame, and connected 
fore and aft by a pair of equalisers Q, shaped like 
a horseshoe hung upon the top of the box. 

Driving Spring Gear.—The spring gear is arranged 
in such a way as virtually to support the engine on 
three points. The weight on the third and fourth 
drivers on each side is carried by three springs in- 
serted in the interior spaces of the frame; one heavy 
spring is in an inverted position in the centre, with 
the buckle bearing against the underside of the top 
bar of the frame, and each end is connected by hangers 
to a pair of equalisers resting on eazh axle-box, along- 
side of the frame; the other end of each pair of 
equalisers is connected to the buckle of a smaller 
spring, the ends of which rest in cast-iron shoes fixe 
t» the underside of the top bar of the frame, 

The first and second pairs of driving wheels have 
springs over the top of the frame, which are connected 
by hangers to an equaliser placed below the frame. 
The front ends of the first pair of springs are connected 
by a lateral equaliser, the centre of which is con- 
nected by a hanger to the back end of the truck 
equaliser, as previously mentioned. 

Figs. 6 to 9 show a four-wheel truck of the kind 
used by Mr. Brown, with small modifications, in his 
light passenger and freight engines, and in his heavy 
passenger engines, one of which we illustrated in our 
issue of October 1, 1886. Theframe consists of a cast- 
iron plate D resting on the top bars of the side frames 
F. It has a lateral space in the centre to allow the 
swinging casting G to move sideways on four links L, 
hung on pins through the saddle. Each side frame F 
consists of two wrought-iron bars connected at each 
end of a pair of hornblocks or pedestals. The ends of 
the springs are connected to equalising bars H. 

Fig. 10 shows one method adopted by Mr. Brown 
of working the lifting ejector on a locomotive. 





ON IRRIGATING MACHINERY ON THE 
PACIFIC COAST.* 
By Mr. Jonn Ricuarps, of San Francisco. 
(Continued from page 480.) 

Centrifugal Pumps with Shrouded or Inclosed Vanes.— 
Nearly all makers of centrifugal pumps in California and 
elsewhere have at first followed Sir Henry Bessemer’s 

lan of more'than thirty years ago (Proceedings 1852, 
late 69, Figs. 9 and 10), employing shrouded wheels, in 
which the sides of the vanes V are attached to two inclos- 
ing discs that revolve with them, as shown in Fig. 8, and 
in the plan of one of the wheels, Fig. 12. The difference 





* Paper read before the Institution of Mechanical 
Engineers, 





is very great between a wheel or runner constructed in 
this manner with closed sides, and an open wheel without 
inclosing discs attached to the vanes, 
wheel a water-tight joint must be maintained all round 
the inlet orifice ; otherwise the water would only circulate 
through the pump, passing from the circumference back to 


the inlet. Such leakage is increased by the pressure, which | which are alread 
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With the shrouded | wheel multiplied by the discharge pressure. 
At starting there is of course no upward thrust 
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discharge pressure. If the wheel is shrouded on one side 
only, the thrust will be equal to the whole area of the 


until the pump is charged. Provision is therefore 
made at C, Fig. 8, for carrying the shaft on collars, 
required for steadying the revolv- 


at all points on the sides of the wheels is the same as in | ing wheel laterally in the pump casing, and are so 
the discharge pipe or at the discharge orifices of the | arranged as to support the shaft vertically for a short 


wheels, The skin friction of the water seems to be less 
with a shrouded wheel ; the water, instead of being driven 
round in contact with the sides of the stationary casing, 
flows through the wheels as it does through the pipes, 
without any greater skin friction in passing through the 
wheel than for an equal distance in the pipes. On the 
other hand, however, there is the skin friction of the out- 
side of the wheel itself ; and this has been found to be 
diminished by having a considerable thickness of water 
intervening between the outside of the revolving wheel 
and the inside of the stationary casing. In the pump shown 
in Figs. 8 and 9 there is only a very narrow clearance space 
at the sides of the wheel ; but here unusual care has been 
taken in construction, the wheel being turned and made 
perfectly true after being keyed on the spindle. The re- 
sistance greatly increases if the wheels are not perfectly 
true; but up to the present time the data respecting 
friction in such cases are meagre. Experiments now being 
made in the University of California will, it is hoped, 
before long afford useful facts respecting the friction of 
submerged bodies revolving at high speed. 

As the water enters through one side only of the wheel 
it causes a thrust in that direction, which is equivalent 
not to the force of suction only, as is generally supposed, 
but to the whole duty performed, including both suction 
and delivery. The pump being inverted, with the suction 
inlet at the top, the entering water flows downwards, and 
the reactive force is consequently upwards. The upward 
thrust, which in most cases would be objectionable, is here 
turned to practical account for supporting the weight of 
the vertical driving shaft and pump-wheel. The amount 
of the thrust was at first computed as the area of the 
inlet multiplied by the head of the suction lift, but it was 
soon found that the reactive force was equal to the driv- 
ing power or the pump duty, and weights had accordingly 
to be added for compensating the upward thrust. The 
plan of inverting the pump so that the suction enters at 
the top was introduced in California by the writer in the 
latter part of 1883; and he believes it will be of great 
importance in future, because of the difficulty of support- 
ing the vertical driving shafts by other means in the 
deeper pits. In the case of one pump, completed a short 
time ago, the weight of the shaft and its attachments was 
nearly 2000 lb. The shaft was of steel, 24 in. in dia- 
meter, and ran at 600 revolutions a minute. The upward 
thrust was sufficient to carry this shaft, together with 
some additional weight which was found necessary. The 
lift was 90 ft., inletof pump 10 in. in diameter, throat of 
discharge 5 in. in diameter, uptake pipe 10 in. in diameter. 
This problem of thrust upon inclosed wheels taking water 
at one side is an intricate one. Ifthe rearside of the wheel 
is exposed, as is common, to a pressure equal to the dis- 





charge, the thrust is the inlet area, multiplied by the 


| time, unassisted by the water thrust. 








The collars are 
screwed upon the shaft, and several thin washers of 
steel are inserted between them and the seat which 
carriesthem. They run in a pool of oil; or rather oil and 
water, because there is generally a small pipe leading a 
little water back from the discharge pipe D to the thrust 
box C. The joint thus formed seals the pump, taking the 
place of a packing gland. It was with some misgivings 
that the writer first ventured to substitute this con- 
trivance for a packing gland on the suction side of a 
pump; but thus far it seems quite as reliable, and re- 

uires no care or adjustment. The suction pipes S S in 

‘ig. 8 are shown as they are commonly arranged, for 
branches leading in from right and left ; their large area 
is intended to be equal to that of a number of branch 
pipes, and to keep the flow in all at a uniform rate as 
nearly as possible, 

Compound Centrifugal Pumps.—Two of the main pro- 
blems to be dealt with in applying centrifugal pumps to 
high lifts are, how far the impact or mechanical push of 
the vanes may be disregarded as a factor in the pump’s 
duty, and how the bearings and driving gearing may be 
maintained in proper order at the high speed required. 
Practically the speed at which the pump should be driven 
increases as the square of the height of lift. For example, 
the circumferential speed of the revolving wheel for a lift 
of 60 ft. will be at least six times as fast as the discharge 
column should flow; while fora head of 80 ft. the circum- 
ferential speed for the same flow would have to be more 
than ten times that of the discharge current. It is there- 
fore seen in how rapidly increasing a degree the revolving 
wheel must overrun the flow as the lift increases; and 
how rapidly the effect due to impact or mechanical push 
of the vanes falls off, as the velocity of the wheel increases. 
For lower lifts the extent of overrunning diminishes in 
the same degree, and the gain by impact is increased 
accordingly. It is easy to attain high efficiency in centri- 
fugal pumps working against a low head ; but it is a difti- 
cult matter to arrange such pumps suitable for working in 
the deep pits in California, against a pressure of 43 |b. 
per square inch or 100 ft. total lift, and to secure results 
that are satisfactory. Thus far it has not been possible 
to make experiments for determining definitely the 
efficiency attained in these high lifts. Sram such obser- 
vations as have been made, it would seem that from 35 to 
45 per cent. of the indicated power has been realised in 
water raised. 

As the pits are too narrow to admit pumps with volute 
casing et with a single wheel large enough to attain the 
required speed, the pumps have to be compounded, as 
shown in Figs. 10 and 11, so as to reduce the speed of 
rotation and diminish the size of the wheels and casing. 
In the compound pump here shown with two revolving 
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wheels R, the main casing is made in five parts, consist- 
ing of three hoops or rings and two intervening diaphra, 
plates, all secured together by external bolts. The driving 
shaft from the top of the pit is coupled to the pump 
spindle at C. A charging pipe P is carried down from 
the top of the pit, as in the case of Fig. 3 previously 
described. The foot of the delivery main M is sur- 
rounded by an annular air vessel. The water is drawn 
by suction into the top chamber T, whence it passes down- 
wards through the two wheels of runners R, and out 
through the discharge chamber D, the delivery valve V, 
and the rising main M. 

The two shrouded wheels have each five curved vanes, 
as shown in the plan, Fig. 12. The exact shape of the 
curves is believed by the writer to be a matter of very 
little importance in practice ; and the number of the vanes, 
whether two or six, does not make much difference in a 
high-speed pump. Curved throat pieces and tangential 
tips to the vanes are found in such cases to be of practical 
value so far only as they tend to obviate friction and 
consequent slight loss of power. The diaphragm above 
the upper runner is a plain flat plate; but the intermediate 
diaphragm between the two runners is made with fixed 
guide blades on its upper side, for leading the water back 
from the circumference of the upper wheel to the central 
inlet into the lower. Besides the double inlet at SS, 
two more inlet orifices are provided in the top cover at 
ce, c, Fig. 11, for convenience of attaching additional 
suction pipes in different cases ; but it is not often that 
all four inlets are required. The delivery valve S is 
arranged to swing clear of the ascending column of 
water ; the area of passage is here contracted, and deter- 
mines the pump’s capacity. In all other parts the 
area of passage is made much larger. Except for avoid- 
ing concussion from the water in stopping the pump, the 
air vessel may seem superfluous in a continuously 
acting pump; but it is not so, and air vessels are now 
applied by the writer in all cases for deep pumping. The 
seat of the delivery valve V is raised so as to leave an 
annular space all round it, for catching any gravel de- 
posited in the valve chamber ; this space is commonly 
made much larger than shown™ in the drawing. The 
bottom bearing of the pump spindle, is simply a hole 
bored in the baseplate. There is no strain upon it 
when the wheels are carefully balanced. It is of course 
exposed to sand and gravel, but these do not seem 
to have much effect upon bearings of steel running 
in cast iron; either the sand is at once pulverised and 
washed out, or in some other way attrition is prevented. 
Similarly the throats of the inlet orifices in the revolving 
wheels do not seem to wear after they have ground them- 
selves out of contact. 

Triple Compound Centrifugal Pump.—In Fig. 13 is 
shown a vertical section of a triple compound pump de- 
signed for the permanent duty of raising 3,000,000 gallons 
of water per day through a lift of 70 ft. for a town supply 
in California. The suction pipe S is here connected with 
the buttom of the pump casing, and the water entering 
at A ascends through an inlet orifice in the underside of 
the bottom runner, from which it is delivered to the top 
of the pump, and thence passes downwards through the 
two upper runners, and from the lower of them to the 
delivery pipe D. Two of thethree wheels balance each 
other in vertical thrust ; and the upward thrust of the 
third will be sufficient to support the steel driving shaft 
23 in. in diameter, together with its mountings, the 
whole weighing 1800 lb. to 2000 lb. 

In one instance the working of a compound centrifugal 
sump has been interfered with by the liberation of car- 

onic acid gas in the suction pipe, owing to the vacuum of 
6 lb. or 8 lb, per square inch below the atmosphere. The 
pane of such gas in artesian water had previously 

en suspected, because of a constant accumulation of 
air, as it was supposed to be by those in charge of the 
pumps. The difficulty is easily overcome by providing 
vent for the gas at the highest point in the discharge 
chambers. 

Balanced Pump with Single Lateral Inlet.—In Fig. 20 
and 21 is shown the construction adopted by the author 
for pumps with a single inlet at one side, a form most 
suitable for the requirements of the Pacific Coast, and 
essential in many cases, The drawing shows a pump of 
12 in, bore arranged for a head of 30 ft. The wheel con- 
sists of a curved disc D, shaped so as to deflect the water 

radually from the centre to the circumference. On the 
ace of the disc are formed the vanes U and V of unequal 
area. On the back of the disc are also vanes N. Holes 
C are made through the disc, so that any water passing 
around the circumference may circulate in this way. An 
equal or nearly equal centrifugal action is thus set up on 
each side of the disc, and there is no axial thrust, the 
pump being balanced in the same way as though there 
were double inlets, one at each side. In this arrangement 
the suction pipe is easily removed, and can be hoisted 
vertically clear of the pump. The water passages are also 
more free, and of large area until te disc is reached. In 
order to guard the spindle bearings from sand and grit, 
the packing is placed at P inside the main bearings B, 
which act also as glands for compressing the packing. 
This arrangement is now employed in all the various modi- 
fications of centrifugal pumps from the author's designs, 
and in working permits no leak of either air or water: 
and the peaking seldom needs renewal. The pumps are 
characterised by great steadiness of running, and an 
absence of the pulsation or jar common with free or open 
vanes or with inclosed discs. Such jar is often caused by 
an obtuse or imperfectly-formed throat-piece at T, espe- 
cially with inclosed discs, the radial flow being interrupted 
at that point. 

A matter perhaps of some interest is the method em- 
ployed of giving the proportions for different sizes of 
ae of this class; it is applicable also to various other 

inds of mechanical engineering work. The dimensions 





of all the various parts are arranged in a table, which 
includes one class of pumps from 2 in. to 30 in. ; and this 
table takes the place of drawings for each size, especially 
in constructing patterns. In the present instance the 
table gives eighty dimensions for each of nine different 
sizes of pump. The several dimensions cannot be assumed 
from graduated scales, but must be the result of accurate 
drawings for nearly all sizes, This plan has been applied 
to various kinds of work in the author’s —— and is 
believed to be of great value in any case where system and 
uniformity are possible. The dimensions can be easily 
changed for special machines, and determined by approx1- 
mation, without the usual difficulty of working out a 
wholly new design. 


(To be continued). 








H.M.S. ‘‘GALATEA.” 

THE new steel twin-screw armoured cruiser Galatea, 
which has been built and engined by Messrs. R. Napier 
and Sons, of Glasgow, has now completed her trial 
trips under both natural and forced draught. As first 
designed the Galatea and her sister ship, the Australia, 
were intended to have ordinary ———— engines, but 
owing to the representations of Messrs. Napier, the 
Admiralty finally permitted engines of the triple-ex- 
pansion type to be substituted, a change which has 
resulted in obtaining a speed of rather more than a 
knot in excess of that originally expected, whilst the 
weight of the machinery has not been increased. The 
natural draught trials were made in the Solent on 
Wednesday, the 9th inst., when an average of 5858 horse- 
power was indicated during the four hours’ run, anda 
speed of 17.397 knots was obtained. The boilers steamed 
freely, an average pressure of 129.8 lb. being maintained 
throughout the trial; the engines made an average of 
101.15 revolutions per minute, and the mean vacuum was 
27.5in. The forced draught trials took place last Friday 
under the superintendence of Mr. A. C. Kirk, the senior 
partner of Messrs. Napier and Co, They commenced with 
a series of tests of the circle-turning qualities of the 
ship at full speed, and very satisfactory results were 
obtained. On the completion of these tests the trial 
proper was proceeded with, a series of runs heing made 
on the measured mile in Stokes Bay, when a mean speed 
of 19.008 knots was obtained with an average of 9205 
indicated horse-power. The mean pressure of steam in 
the boilers was 138 ]b., the vacuum 27.16 in., and the 
revolutions 113.5 per minute. Steam was blowing off 
throughout the trial, though the air pressure was only 1 in. 
on the water gauge. The engines ran very smoothly, and 
no water was used on the bearings. The runs were made 
on a mean draught of 21 ft., which is what the Galalea 
will draw when completely equipped. During part of 
the run the engines indicated 9664.5 indicated horse- 
power, and the mean for the last three hours was 
9414.10 indicated horse-power. The machinery has been 
designed to work with maximum efficiency when at full 
power, and with forced draught, and under these condi- 
tions the coal consumption was 1.97 lb. per indicated 
horse-power per hour; under natural draught 2.3 lb. per 
indicated horse-power per hour were consumed. The 
weight of the machinery was only 770 tons, or 1.67 cwt. 
per indicated horse-power. 





ROYAL METEOROLOGICAL SOCIETY. 

THE opening meeting of this Society for the present 
session was held on Wednesday evening, the 16th instant, 
at the Institution of Civil Engineers, 25, Great George- 
—_ S.W., Mr. W. Ellis, F.R.A.S., President, in the 
chair. 

Mr. C, E. de Bertodano, Dr. W. A. Bowen, Mr. F. J. 
Brodie, Dr. T. B. Hyslop, Prof. H. H. McMinnies, and 
Capt. T. C. Newton were elected Fellows of the Society. 
The following papers were read : 

1. ‘‘ The Use of the Spectroscope as a Hygrometer Simplified 
and Explained,” by Mr. F. W. Cory, M.R.C.S., F.R. 
Met. Soc. The object of this paper is to suggest as simple 
a way as possible of using the spectroscope as a hygro- 
meter in order to facilitate its introduction amongst ob- 
servers as a standard meteorological instrument. The 
best form of hygrospectroscope as a recognised standard 
for the purposes of investigating and scrutinising the 
changes of the three parts of the spectrum mentioned, is 
that originally termed by Mr. Rand Capron ‘‘ The Rain- 
band Spectroscope.” It ought to have a fixed slit, and in 
addition a milled wheel at the side for the easier adjust- 
ment of the focus. The author concludes by giving a set 
of hints to observers for taking weather observations with 
a pocket spectroscope. 

2. ** Rainfall on and around Table Mountain, Cape- 
town, Cape Colony,” by Mr. J. G. Gamble, M.A., 
M. Inst. C.E., F.K. Met. Soc. The author calls attention 
to the great and in some respects peculiar differences that 
exist between the quantity of rain that is registered on 
and around Table Mountain. The most striking feature 
is the small fall on the signal hill. The signal hill, other- 
wise called “‘ the Lion’s Rump,” lies to the west of Cape- 
town, between it and the Atlantic. The average annual 
rainfal) there is only 15 in., while the fall at the western 
foot is 21 in., and in Capetown 27in. The signal hill is 
1143 ft. above the sea. The fall at Platteklip, on the 
northern slope of Table Mountain, overlooking Capetown 
and 550 ft. above the sea, is considerable, namely 45 in. 
The greatest fall is at Waai Kopje, about half a mile to 
the southward of the highest point of the mountain, at an 
elevation of 3100 ft., or 450 ft. below the top. Another 
station on Table Mountain further south, that is, to the 
leeward in the rainy season, and. 2500 ft. above sea level, 
has only 39 in. The eastern suburbs, Rondebosch, New- 
jands, and Wynberg, all have a comparatively abundant 








rainfall, 40 in. to 50 in. and upwards, the greater part of 
which falls in winter time. 

3. ** On the Cause of the Diurnal Oscillation of the Baro- 
meter,” by Mr. R. Lawson, LL.D. The object of this 
paper is to show that the diurnal oscillation of the baro- 
meter is mainly due to the combination of the earth’s 
rotation with its orbital motion. 








LAUNCHES AND TRIAL TRIPS. 

On Monday, the 7th inst., Messrs, William Denny and 
Brothers, Leven Shipyard, Dumbarton, launched the 
Manwyne, a steel-built paddle-wheel steamer of 674 tons. 
She has been constructed to the order of the Irrawaddy 
Flotilla Company, Limited, and is being fitted with com- 
pound surface-condensing engines of 1500 horse-power 
effective by Messrs. Denny and Co., of the same town. 


The new steel screw steamer Liddlesdale, owned in 
Glasgow by Messrs. Robert Mackill and Co., went down 
the Firth of Clyde on her official tria] trip on Wednesday, 
November 9. She has been built by Messrs. Charles 
Connell and Co., Whiteinch, and is a vessel of 2600 tons 
gross register, measuring 300ft. by 40ft. by 24 ft. 6in. 
The engines, which were supplied by Messrs. John and 
James Thomson, Glasgow, are of the triple-expansion 
type, having cylinders of 23 in., 37in., and 59in. in dia- 
meter respectively, with piston stroke of 42in., the work- 
ing steam pressure being 160 1b. per square inch. On the 
measured mile at Skelmorlie the speed attained was 
10.588 knots per hour, and she ‘‘ ran the lights” at a speed 
of 10 knots per hour. The coal consumption was also 
tested, and found to be fifteen tons per twenty-four hours, 
which was considered highly satisfactory by all concerned. 

Messrs. William Simons and Co., of Renfrew, launched, 
on the 14th inst., another of their patent hopper dredgers 
with its machinery on board complete. The vessel, 
which is named the St. George, has a hopper capacity of 
300 tons, and is constructed with ‘‘ Brown’s improved 
form of bow, and bucket ladder,” an arrangement which 
adds considerably to the strength of the vessel, and by 
which it is enabled to ie through banks and shoals to 
30ft. depth of water. he propelling and dredging 
engines are compound surface-condensing, and steam is 
supplied by a steel boiler constructed for 901b. working 
pressure. The St. George will leave in a few days for 
the south coast of England. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very flat last Thursday, and prices suffered a severe drop, 
the entire gain of the three days’ preceding being lost. 
The closing price of Scotch iron was 38s. 114d. per ton cash, 
or 74d. under Wednesday’s final quotation. Cleveland 
warrants declined in price 44d. per ton, and hematite iron 
3d. to 6d. per ton, the closing settlement prices being, re- 
spectively, 3ls. 14d. and 41s. 6d. per ton. Friday’s 
market was likewise very weak, cash dealing taking place 
down to 38s. 9d. per ton for Scotch iron, or 24d. down 
from the preceding evening. Business was done in Cleve- 
land iron at 31s, cash and in hematite warrants at 41s. 6d., 
which were the settlement prices at the close. The 
warrant market was active on Monday, and prices were 
somewhat irregular, but they closed above last week’s 
final quotations, unless in the case of Cleveland iron, 
which declined in price 14d. per ton. Up to 39s. 1d. cash 
per ton was obtained in the afternoon for Scotch iron, but 
the closing settlement price was 38s. 104d., and that for 
hematite iron was 41s. 104d. perton. There was more firm- 
ness on Tuesday, and Scotch iron improved in price 2d. per 
ton. Cleveland iron met with buyers at 4d. per ton higher, 
but the price of hematite warrantsdeclined 1d. perton. The 
firmness which set in yesterday was continued this fore- 
noon, when prices all. round were about 14d. per ton 
better, sellers’ closing cash prices being—Scotch, 39s. 3d. 
per ton ; Cleveland, 3ls. 24d. ; hematite warrants, 41s. 1d. 
to 41s. 2d. per ton. The advance was not maintained in 
the afternoon, when there was a decline all round of 
from 2d. to 3d. per tor. An announcement was made 
last week to the effect that it was intended by the West 
Cumberland ironmasters to enter upon a system of re- 
stricting the make, and that fact, it was thought, would 
at once have a favourable influence in the Glasgow iron 
market ; but what seems to be needed in Scotland is either 
local restriction or a better demand for pig iron. There is 
certainly no material and bond fide improvement to report, 
for although the turnout during the week has been con- 
siderable, the business done has almost wholly taken place 
between members of the trade. During the four weeks 
ending last Friday, the price of Scotch warrants declined 
to the extent of 1s. 2d. per ton; the closing quotation, 
however, was 34d. per ton above the previous week’s lowest 
price. There are now 84 blast furnaces in actual opera- 
tion, one having been damped out at the Eglinton Iron 
Works. At this time last year the number of furnaces 
blowing was 74, and two years ago it was 91. Last week’s 
shipmentsof pig iron from all Scotch ports amounted to8133 
tons, as compared with 8804 tons in the preceding week and 
7202 tons in the corresponding week of last year. They in- 
cluded 1890 tons for the United States, 202 tons for South 
America, 320 tons for Australia, 410 tons for France, 685 
tons for Italy, 470 tons for Germany, 135 tons for Hol- 
land, 150 tons for Spain and Portugal, smaller quantities 
for other countries, and 2888 tons coastwise. ‘The year’s 
total shipments up to the end of last week amounted to 
349,320 tons, against 350,410 tons at the same time last 
year. The stock of pig iron in Messis. Connal and Co.’s 
public warrant stores stood at 935,005 tons yesterday 
afternoon, against 932,099 tons yesterday week, showing 
an increase of 2906 tons for the week. 
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The Galvanised Iron Trade.—The local makers of gal- 
vanised iron sheets are unusually busy on forward orders, 
and a very satisfactory feature is that good prices are 
going as well as plenty of work. 


Basic Steel—A_ considerable amount of work is being 
done by the makers of basic steel, both in Ayrshire and 
in Lanarkshire. Besides their other orders, Messrs. 
Merry and Cuninghame, of the Glengarnock Steel 
Works, last week shipped at Ardrossan 584 tons of basic 
steel blooms for the South Wales tin-plate manufac- 
turers. The Glasgow Iron and Steel Company, at their 
Wishaw Works, are making something like 1200 tons of 
basic steel ingots per week, and the quality of the finished 
material is now so uniform and reliable that it is being 
used for practically every branch of constructional work, 
and even in those that are taken special cognisance of by 
the Board of Trade and Lloyd’s. 


The Seafield Dock and Railway Scheme.—The capital for 
this project has now been made up, and notice was pub- 
lished at Kirkcaldy yesterday of the company’s intention 
to apply to Parliament to revive the powers granted by 
the Seafield Dock and Railway Act, 1883, for the pur- 
chase of the land for the Dock and Railways thereby 
authorised, and to extend the time limited by that Act 
for the exercise of such powers. Application is also to 
made for power to pay interest out of capital, to issue 
new capital, and to change the name of the company. 


Sale of the “‘ Lady Torfrida.”—The splendid steam 
yacht, Lady Torfrida, 625 tons, which was built and 
engined at the Fairfield Works several years ago, and 
which was at the time fully described and illustrated in 
ENGINEERING, has just been sold by her owner, Sir 
William Pearce, Bart., M.P., to Mr. Bayard Brown, of 
Florida, U.S. She is now to be fitted at Fairfield for a 
nine months’ cruise. It is stated that Sir William Pearce 
intends to build for himself another yacht of 800 tons, 
which, it is anticipated, will be a model for speed and 
luxurious comfort. 


Naval Architecture Chair in the University of Glasgow.— 
On Tuesday of last week the building at the Hillhead 
entrance to the University of Glasgow, which has been 
erected partly of the old college front, was occupied for 
the first time by the classes in naval architecture. 
Addressing the students, Professor Jenkins remarked : 
** It would be unbecoming if we were to begin the work of 
the session without making some references to the circum- 
stances under which we occupy this building. When the 
chair of naval architecture was so generously founded by 
Mrs. Elder a few years ago, great difficulty was ex- 
perienced by my predecessor in obtaining accommodation 
within the main building, as the great increase in the 
number of students since its erection already severely 
tasked its capacity. This want of suitable rooms, especially 
for the drawing classes, led Sir William Pearce, to whom 
the facts became known, to undertake the construction of 
new premises, and as, at the time, it was happily sug- 
gested that the old college front should be removed and 
set up in the grounds at Gilmorehill, it was determined to 
incorporate it with the new class-rooms.” 


Saleof the Monkland Iron and Coal Works.—Last Wed- 
nesday, in the Faculty Hall, Glasgow, there were offered 
for sale the whole works, plant, and other properties of 
the Monkland Iron Company (Limited), now in liquida- 
tion. The upset price, which had been further reduced, 
was 50,000/., and it was offered by Mr. Spires, solicitor, 
on behalf of clients. As that was the only offer, it was 
sold tohim. It was subsequently stated that the clients 
included Messrs. James Watson and Co., iron merchants, 
of Glasgow and Middlesbrough, and other shareholders 
in the Monkland Company. 


Royal Scottish Society of Arts.—The annual general meet- 
ing of this Society was held in Edinburgh on Monday even- 
ing, when the retiring president, Mr. D. Bruce Peebles, 
F.R.S.E., delived the opening address, which chiefly dealt 
with recent progress in artificial lighting, and more espe- 
cially with the improvements made within the past few 
years in lighting by gas, and in the manufacture of that 
i‘luminant. Dr. Francis Brodie Imlach was elected to 
succeed Mr. Peebles as president, and Dr. William 
Taylor and Mr. Alan Stevenson, C.E., were elected 
vice-presidents, 


Mining Institute of Scotland.—A meeting of this In- 
stitute was held last Thursday night in the hall of the 
Institute, Hamilton. Mr. James S. Dixon, president, 
occupied the chair. Mr. Gilbert M‘Pherson read a paper 
on ‘‘ Proposed Schemes for Keeping Mines Clear of In- 
flammable Gas.” Some criticism having been elicited, 
the discussion on the paper was adjourned. Mr. James 
F. Waldie read a paper on an ‘“ Air-agitated Coal 
Washer” (Stewart-Waldie patent) The paper was 
favourably received. On behalf of the Council, the secre- 
tary, Mr. Barrowman, submitted a recommendation that 
an exhibit of sections of minerals from the Scotch mineral 
fields be made at the forthcoming International Exhibi- 
tion at Glasgow, under the auspices of the Institute, 
which was unanimously agreed to. 


Progress at the Forth Bridge.—During the past two 
months satisfactory progress has been made at the Forth 
Bridge. With the stoppage of the greater part of the 
nightwork, however, it is not expected that the same 
rapidity will be observed during the winter months. The 
pick of the men engaged on the night shift have been 
retained for daywork, but it is calculated that about 500 
men have been dismissed, and the total number of persons 
now employed will be a little over 3500. The rivetting of 


the top members between the vertical columns on either 
side of the Forth has been completed, and already 60 ft. 
of work beyond this has been accomplished. Steam and 
hydraulic cranes are being placed in position on the top 
members, and will be us 


for the purpose of raising 











material from the bottom, a distance of 360 ft. or 370 ft. 
These cranes are movable, and will be slid down as the 
work proceeds on the slope. The superstructure of the 
vertical columns on the three piers has been finished, the 
rivetting having been completed a few days ago. 








NOTES FROM THE SOUTH-WEST. 

The Dowlais Works.—The site of the new Dowlais mill 
at Cardiff will be a large track of unbroken land lying 
between the Tharsis Sulphur and Copper Works and the 
dock, and bounded to the eastward by Chiver’s Chemical 
Works and to the west by the Bute esparto grass sheds. 
This siteis now partly occupied under a temporary lease 
by Mr. Warren, a brickmaker. Preparations are being 
made to sink shafts to ascertain the depth which it will be 
necessary to excavate before reaching the gravel founda- 
tion essential to the erection of furnaces. It is stated that 
the Dowlais Company has been hitherto paying at the 
rate of 50,0007. per annum for the conveyance of ore from 
the seaboard to Dowlais. A large proportion of this 
heavy charge is expected to be saved by the erection of 
works at Cardiff. It isstated that the Dowlais Company 
will continue the manufacture of tin-plate, at Dowlais. 


Rhymney Iron Compang (Limited).—A meeting of an 
executive committee appointed by disaffected share- 
holders in the Rhymney Iron Company (Limited), was 
held on Thursday evening at Merthyr, Mr. Dixon pre- 
siding. The’ committee had under consideration the 
reply of the directors to a memorial recently presented 
to them with references to the unsatisfactory position of 
the concern, in consequence of what the memorialists 
believe to be a lack of proper management. This reply 
was regarded as disappuinting, as the directors refused to 
admit that any remediable cause of grievance exists, It 
2 proposed to convene a shareholders’ meeting at an early 

ate. 


Tetbury.—A branch line connecting Tetbury with the 
Great Western Railway at Kemble, and 74 miles in 
length, has been recently commenced. It is expected that 
the work will be completed within a year. 


Newport.—On Wednesday the Eastern Dry Dock and 
Engineering Company (late Slipway Company) undocked 
the steamship Fitzroy, of 1628 tons register, and docked 
the steamship Netley Abbey, of 1725 tons register, draw- 
ing 13 ft. 6 in., on the same tide. This, taking into con- 
sideration the fact that it was the lowest tide of the year 
(and really 2 ft. lower than shown by the tables, in con- 
sequence of the prevalence of easterly winds) is a proof 
of the resources which the company possesses, 


Cardiff.—The steam coal trade has been dull, shipments 
having shown a sensible falling off. This is, however, 
principally due to the fact that steamers are just now 
largely employed in the Black Sea and Baltic trades. 
Prices have ranged from 7s. 9d. to 9s. 6d. per ton. House 
coal has been in steady demand. Spanish iron ore has 
been firm; the manufactured iron and steel trades have 
shown little change. 


Millbay Station, Plymouth.—A Board of Trade inquiry 
into a recent collision at Millbay Station, Plymouth, was 
held on Wednesday by Colonel Rich. The evidence 
showed the collision due to the negligence of the driver of 
the engine. The inspector thought, however, that the 
station accommodation at Millbay was quite inadequate 
to the traffic, and he did not agree with the customary 
practice of pony | trains into the station from the rear. 
Mr. Tyrrell, on behalf of the Great Western Railway 
Company, said the matter of accommodation was re- 
ceiving the attention of the directors, and something 
would in all probability be shortly done to improve it. 


Gloucester Wagon Company (Limited).-—-The shareholders 
in the Gloucester Wagon Company (Limited), after a 
meeting which lasted two hours, passed a resolution on 
Tuesday to reduce the capital of the company from 
500,000/. to 300,000/., by cancelling paid-up capital which 
has been lost or is unrepresented by available assets. 


The Employers’ Liability Act.—In the Cardiff County 
Court on Thursday, his Honour Judge Owen adjudicated 
on a case in which John O’Brien, a labuurer, of Halkett- 
street, Cardiff, claimed 150/. from Mr. T. A. Walker, 
contractor, for personal injuries sustained by him on 
July 16 last. The plaintiff, whilst employed by the de- 
fendant, had his leg broken through the falling of earth 
whilst excavating a tunnel on the Barry Dock Railway. 
It appeared that on J — 10 last the plaintiff was work- 
ing with other men in the Wenvoe Tunnel, when he was 
directed by the standing ganger to clear some stuff away 
from the side. In fulfilling this order some of the roof and 
side fell in, and broke his leg, necessitating his confinement 
in the infirmary for nine days, and he was unable to work 
for nine weeks afterwards. For the defendant, John Buller, 
standing ganger, James Baker, and Charles Davies gave 
evidence to the effect that plaintiff went into the tunnel 
after he had been expressly warned that it was dan- 
gerous, the ganger meanwhile going to get timber to sup- 
port the sides. His honour, in giving judgment, said the 
plaintiff had been warned; and it would be perfectly 
monstrous to_make employers liable for negligence in 
such cases. The accident was caused by plaintiff's own 
carelessness, and he accordingly gave judgment for the 
defendant. 


Government Contracts for Bristol.—At the last monthly 
meeting of the Council of the Bristol Chamber of Commerce 
a resolution was unanimously passed requesting the con- 
tracting departments of Her Majesty’s Government to fur- 
nish the Chamber from time to time with particulars of 
their requirements, in order that the manufacturing firms 
of the city and district may compete for Governmentorders, 
Communications have accordingly been made to the various 
departments, and the replies received have been of an en- 








couraging nature. The War Office has asked for a list of 
the trades interested in the resolutions of the Chamber, 
and this information has been furnished to the depart- 
ment. The office of the Board of Works has promised to 
bear the wishes of the Chamberin mind. The Navy 
Contract Department of the Admiralty also states that the 
claims of Bristol shall be considered. 


Wallsend Pontoon Company (Limited).—This company 
opened its pontoon dock on Monday by dry docking, for 
| tg and repairs, the steamer Dunholme, belonging to 

essrs. Watts, Ward, and Co., of London, Cardiff, and 
Newport. The pontoon dock is moored in the south-west 
corner of the new Roath Deck, Cardiff, in close proximity 
to the engineering works of the company. The Dunholme 
was lifted highand dry ready for painting in an hour and a 
half, and a steamer might, if required, come in from the 
roads, go on to the pontoon, and have her bottom ex- 
amined, and if found to be uninjured, be afloat again 
ready for loading in five hours. The pontoon was wholly 
built by the Wallsend Pontoon Company in eight months. 
The pontoon is 320 ft. long and 70 ft. broad, and it has a 
lifting power of 3000 tons, or, in other words, it can dry- 
dock a vessel with a deadweight capacity of 6000 tons. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpp.LesBroucH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a large 
attendance on ‘Change at Middlesbrough, and the tone of 
the market was better than it had been for the previous 
few days. Since our last report the Glasgow market has 
been depressed, and there has been a corresponding change 
in the Cleveland district, but yesterday the telegrams 
were more encouraging in both centres of the iron trade, 
and the feeling was better, although there was no actual 
change in the prices at Middlesbrough. No. 3 Cleveland 
pig was again quoted 31s. to 31s. 6d. per ton for prompt 
delivery, and makers asked 6d. per ton more. essrs. 
Connal and Co., the warrant storekeepers at Middles- 
brough, had stock on Monday night amounting to 
326,165 tons. This shows an increase of 853 tons on the 
week, In Glasgow they still hold 933,465 tons of pig 
iron. These large figures and the continued low prices of 
pig iron have occasioned considerable uneasiness in the 
minds of the Cleveland ironmakers, and one firm has 
decided this week to blow out a furnace. It is be- 
lieved that unless there is an improvement in quota- 
tions other firms will follow this example, and the pro- 
duction will be considerably reduced. Hematite pig iron 
is quiet at 42s, 6d. per ton for Nos. 1, 2, and 3 f.0.b. east 
coast ports. akers are firm in their ideas owing to 
the enhanced value of Spanish ore in consequence of the 
higher freights. Manufactured iron is a trifle better in 
volume, but prices remain very low, and manufacturers 
are complaining bitterly. 


Engineering and Shipbuilding.—Engineers and _ ship- 
builders have a good deal of work on hand, and recently 
some fair orders have been received on the north-east 
coast, The marine engine builders are largely occupied 
in fitting vessels with triple-expansion engines. Ship- 
builders are in some instances pressed for deliveries, and 
are somewhat inconvenienced owing to the difficulty there 
is in rye a sufficient supply of steel plates and steel 
angles. All the steel works are as brisk as possible, and the 
new undertakings nowin progress are being pushed forward 
towardscompletion. Thes.s. Viceroy, which was built and 
engined by Messrs. William Doxford and Sons, sailed 
from Sunderland on the 10th inst., with a cargo of 2000 
tons of coke. Before proceeding on her voyage she was 
taken over the measured mile, when a regular speed of 94 
knots was easily maintained. On Saturday the magnifi- 
cent new Tyne-built Australian passenger steamer Courier 
left her moorings at Wallsend and proceeded to sea en 
routefor Melbourne. Yesterday afternoon Mesers. Thomas 
Turnbull and Son launched from their yard at Whitby 
a fine screw steamer named Dora. This vessel is 310 ft. 
9 in. by 38 ft. by 25 ft. 7in. She is classed A 1 at Lloyd’s, 
and is estimated to carry about 3600 tons. She is fitted 
with engines of 180 horse-power by Messrs, Blair and Co., 
of Stockton. Messrs. Wood, Skinner, and Co., of New- 
castle, have just launched from their Bill Quay Ship- 
building Yard a steel screw steamer named the Platon, 
built to the order of the Russian Company for Trans- 

ort and Insurance, This vessel has been built under 

loyd’s special survey, and will be classed 100 Al. 
The engines are by the North-Eastern Marine Engi- 
neering Company, and are on the triple-expansion system 
of 650 indicated horse-power to propel the vessel loaded 
at the rate of 104 knots per hour. 


The Cleveland Institution of Engineers.—The annual 
meeting of this Institution was held at Middlesbrough on 
Monday night. The retiring president, Mr. Richard 
Howson, was unanimously re-elected, after which a paper 
“On the Effect of Dissociation on the Combustion of 
Fuel” was read by Mr. Edward Crowe, and resulted in 
a most instructive discussion. 


The Coal and Coke Trades.—There is nothing new in the 
fuel trade and prices are unaltered. 





TENDERS IN New SoutH WA.LES.—Tenders were recently 
invited by the New South Wales Railway Department 
for the ironwork required for an overbridge at Bathurst, 
and a number were received, some being from firms who 
intended to import the ironwork and others from firms 
who would manufacture the ironwork in the colony. 
The lowest price for the imported material was 3327/., 
and that for ironwork manufactured in the colony 32641. 
The latter tender was accepted, the successful tenderers 
being Messrs. P. and W. Robertson. 
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LOCOMOTIVE DETAILS; CANADIAN PACIFIC RAILWAY 


MR. FRANCIS R. F. BROWN, LOCOMOTIVE SUPERINTENDENT, 
(For Description, see Page 523.) 
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ELECTRIC STREET TRAMOARS, 
THE columns of this and previous volumes of 
ENGINEERING provide a fairly complete chronicle 
of the various attempts which have been made to 
introduce electric traction on street tramways, be- 
ginning with the car designed by Mr. A. Recken- 
zaun, and exhibited at Kew Bridge on March 10, 
1883, and ending with the Elieson electric locomo- 
tive described in our issue of October 14 last. 
Many of the features and arrangements which we 
have from time to time explained, have been lately 
recalled by the papers which Mr. Reckenzaun has 
read this autumn before American audiences. The 
discussion which one of those papers evoked, 
turned to a great extent on the means of trans- 
mitting the motion of the electric machine to the 
wheels of the car. This apparently simple problem 
has cost hundreds, if not thousands, of pounds to 
work out, and some of the arrangements which have 
been brought to so-called perfection, that is which 
have been made by ample expenditure to stand a 
few months’ active service, will certainly die out at 
anearly date. In the majority of instances recourse 
has been had to chain driving. This is the case in 
the Lichterfeld Tramway, the Portrush Railway, 
the Newry Railway, the Blackpool Tramway, and the 
Shoreham Tramway, and appearances point to the 
wider adoption of this method in spite of its noise and 
rattle ; for it presents very considerable advantages. 
In the first place the motor can be fixed to the body of 
the car and thus gain the advantage of the play of the 
springs without the motion affecting the gearing. 
This, of itself, isa great recommendation, for jar 
and vibration operate prejudicially on the wear of 
the commutator by making the brushes leave the 
segments, and thus give rise to sparking. If this 
effect be avoided by the brushes being held up to 
their work by greatly increased pressure, then a 
wear is set up by the friction, unless much harder 
metal than usual is chosen for the material of the 
commutator and brushes. The useful life of chains 
is, however, short, particularly when working amid 
dust and dirt, for long before they are actually 
worn out they get out of pitch of the wheels with 
which they work. The wear at each pin is, no 
doubt, trifling, but in a length equal to half the 
circumference of the larger toothed wheel on which 
the chain works, the error becomes very consider- 
able. Probably something might be gained by 
imitating the arrangements of some high-speed 
engines and entirely enclosing the chains by cases 
partly filled with lubricant, which would be con- 
tinually churned up into spray. Several advan- 


4GE | tages would be gained ; the noise would be greatly 
9 | subdued, the dust would be shut out, the friction 
3 | would be lessened, and the rate of wear enormously 


decreased. The practical value of the expedient 
would greatly depend on the mechanical skill with 
which it was carried out ; a casing which leaked, or 
which was difficult to remove and replace, would 


36 | soon be abandoned by the men who had charge of 


the vehicle, and the old expensive system of fre- 
quent renewals of the chains and wheels would be 
resorted to again. 

Those who have had charge of electric railways 


37 
o must often have turned a wistful eye towards belt 


driving with its quiet running and even motion. 
Mr. Volk has used belts on the Brighton Electric 
Railway since 1883, and has made a success of this 
method of driving after many failures. He began 
with single belts, but these broke every day or 
two ; then he tried double belts with better success, 
and three years ago he adopted the leather link belt 
which has succeeded perfectly. This line is, how- 
ever, only asmall affair, and there is no reason to 
hope that these belts would transmit the enormous 
strain required to start a full-sized tramcar ona 
rising gradient. Link belts made of steel witha 
special bearing surface have been used by Mr. Van 
Depoele on a line at Windsor, in Canada, Round 
bands seem to offer a slightly better prospect than 
flat belts, and a very ingenious adaptation of them 
has been made on one of the cars of the Lichter- 
feld Electric Tramway. These bands are made of 
steel spiral springs so stiff that they extend but 
very slightly under the pull of the motor, In 
making the springs two wires are wound closely on 
a mandrel of about } in. in diameter, and when 
removed form a double spiral of about J; in. in 





external diameter. A sufficient length of this 
spring is taken and fitted with steel eyes, and is 
then used asa driving band running in a grooved 
pulley. Twenty-seven such bands are employed in 
transmitting the rotation of the motor to the wheels 
of the car, thirteen driving on one axle and fourteen 
on the other, the electric machine being between 
the two axles. It has been found experimentally 
that eight bands are sufficient to drive the car, so 
there is evidently an ample margin. The vehicle is, 
however, only small, accommodating but twenty- 
five passengers, and although the result is very 
favourably spoken of, yet the fact that only one 
car on the line is thus equipped, shows that the 
managers do not find the steel spirals altogether 
satisfactory. 

Spur gearing is the form of transmission to which 
designers of electric trams have generally turned 
when the difficulties of chains began to manifest 
themselves, and they have often found the change 
only brought another and a worse kind of trouble. 
The difficulty of providing for the play of the 
springs, while at the same time keeping the toothed 
wheels accurately in gear, and not subjecting the 
motor to too much jarring, has not always been 
met. Bronzes of various kinds have been used for 
the material of the wheels in ignorance of the fact 
that they work very badly in dusty situations, and 
the shape of the teeth has been left to be de- 
termined by manufacturers who did not realise how 
morbidly sensitive the ordinary passenger is to the 
slightest rattle of machinery. Mr. Reckenzaun, 
however, reports on a car as having worked well 
with wheels, and having run hundreds of miles on 
the roughest tracks in Philadelphia without hitch 
and practically noiselessly. In this arrangement 
there is no intermediate shaft, the reduction of speed 
from the dynamo shaft to the axle being effected at 
one operation. At each end of the armature isa 
steel pinion gearing into a cast-iron spurwheel on 
the axle, the velocity ratio being about 7 to 1. 
The gear was cut by the Sprague Company. 
The motor is carried in what is undoubtedly the 
correct manner, on a frame which at one end is 
connected to the car axle, so that the pitch lines of 
wheels roll together accurately, and at the other end 
is supported by the body of the car, springs being 
interposed between the two to allow the motor to 
keep parallel to the axle. 

Mr. Reckenzaun speaks slightingly of friction 
gearing, basing his experience on the ‘‘nest gear- 
ing” used on the telpher railway, and which he 
says ‘* was regarded as the most perfect frictional 
gear ever invented,” and which, after a long series 
of trials and modifications was abandoned. We 
do not believe, however, that any practical mechanic 
ever considered nest gearing* as other than a 
pretty idea, fated to be the subject of a nine days’ 
wonder, and then to find its fitting resting place in 
text-books and the class rooms of professors, 
Friction gear when properly designed is capable of 
doing most effective work, as every one must know 
who has seen a locomotive draw a train. In electric 
lighting it has proved the most convenient means 
of driving dynamos on board ship, and more than 
100 sets of Raworth’s geart are at work, some of 
them driving as much as 40 horse-power. On a 
tramcar there is not sufficient space to permit of 
the motion being reduced in the necessary propor- 
tions of 6 or 7 to 1 at one step by friction gear, but 
if the reduction were made at two stages, the first 
stage of 3 to 1 being effected by friction gear and 
the second of 2 to 1 by spurwheels, with helical or 
spiral teeth, a remarkably compact and satisfactory 
arrangement could be made, provided care were 
taken to relieve the bearings of all pressure due 
to the stress required to get the requisite grip on 
the frictional surfaces, and to exclude mud and 
water. The combination of friction gear and toothed 
wheels offers a compromise which avoids the noise 
and rattle of high-speed pinions and chains on the 
one hand and on the other hand provides a more 
certain and compact means of driving than belts. 

The remaining system of transmission is the one 
brought out by Mr, A. Reckenzaun, and consists of 
a worm and wormwheel. The angle of the worm 
is determined by the condition that it must be so 
steep that if the axle overruns the motor the worm- 
wheel shall be capable of driving the worm. The 
reason of this is almost self-evident. When the cur- 
rent is turned off the motor would naturally come to 
rest before the car, with the result of the teeth being 





* See ENGINEERING, vol. xxxvi., page 379, 
+ Ibid., page 405. 
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stripped off the wheel, unless they could keep up 
the rotation of the worm. The worm actually used 
was turned out of a piece of solid steel ; it was 6 in. 
in diameter, 6 in. long, and had three threads of 
2in. pitch, The wormwheel was of phosphor- 
bronze with trimmed teeth ; it was 15,9; in. in dia- 
meter, 34 in. wide, and had 24 teeth, the ratio of 
the gear being 8 to 1. Care was taken to exclude 
all dust from the rubbing surfaces, and to keep 
them flooded with oil. To this end the gearing was 
inclosed in a metal casing which was rendered 
almost air-tight by stufling-boxes. Oil was placed 
in the bottom of the casing to the depth of 2 in. or 
3 in., so that the teeth of the wheel dipped deeply 
into it, and came up to the worm covered with 
lubricant. 

Mr. Reckenzaun made a series of experiments 
to test the amount of power lost in the transmission. 
He tried the rough test of measuring the current 
required to propel his car with worm gear, and com- 
paring it with that used with chain gear, he found a 
decided economy. He also made more exact trials. 
He applied a Prony brake to the motor shaft, and 
measured the power developed with a current of a 
certain quantity and electromotive force, and with 
the machine running a certain speed. Then he 
applied a similar brake to the car axle and repeated 
the experiment. The power at the axle divided by 
the power at the motor spindle gave the efficiency 
of the gearing, which was found to be 80 percent. at 
300 revolutions, 81.1 per cent. at 530 revolutions, 
85.1 percent. at 676 revolutions, and 87 per cent. 
at 770 revolutions, If these results can be ob- 
tained in daily practice, and it would seem that 
they can, for Mr. Holroyd Smith testifies that ‘‘he 
found it” (worm gear) ‘‘ the most effective mode of 
transmitting power from the motor spindle to the 
axle, taking all points into consideration,” there 
can be no doubt that the worm gearing is excel- 
lently well adapted for tram traction. It is exceed- 
indingly compact, perfectly silent, very durable, 
and not particularly expensive, while the play of 
the springs can be provided for by interposing a 
flexible coupling between the armature spindle and 
the screw shaft. In addition to Mr. Reckenzaun’s 
determination of the efficiency of worm gearing we 
have the experiments embodied in the paper read 
by Mr. Wilfred Lewis before the American Society 
of Mechanical Engineers.* These show thatefliciency 
of a worm rises with the speed, and that, for the par- 
ticular worm experimented with, it varied from 75 
to 85 per cent. when running at 200 revolutions 
per minute and upwards. When the results of 
these experiments were published they were a reve- 
lation, and were received with a good deal of incre- 
dulity, but later experiments on friction have de- 
monstrated their inherent probability. They were, 
however, not confined to worms but included 
pinions of various forms, including three spiral 
pinions of two, four, and six teeth respectively, 
which gave results quite ten per cent. better than 
with the worm gear, although not equal to those 
obtained with ordinary spur gear. 

A review of the means employed on electric tram- 
cars deriving their power from accumulators, sug- 
gests very forcibly that although the discussion and 
claims of inventors have turned almost entirely on 
the gearing, the real difficulty has been with the 
motors and the batteries, particularly the latter. 
In the four years the subject has been before the 
public, the efticiency of eiectric motors has been 
raised immensely, and storage batteries have been 
improved, but it is instructive to note that the Elie- 
son Company use one battery,t the Electric Trac- 
tion Syndicate use another,t while Mr. Reckenzaun 
prefers the E.P.S. cells. No one has, however, yet 
given, so far as we know, a candid statement of his 
experience with batteries on tramcars. Mr. Recken- 
zaun says the positive plates will last six months, 
and he reckons the depreciaticn at 2d. per car- 
mile. To this he adds ld. for the entire cost 
of charging. Mr. Elieson put the total expense 
of electric traction at 44d. per mile as a maximum. 
Does this estimate include anything for the renewal 
of the permanent way? The wear of the rails must 
be nearly doubled by the addition to each car of a 
locomotive weighing 5 to 6 tons, while if the 
batteries and motor are placed on the car itself, the 
effect will be more destructive, as the wheels are 
already loaded as heavily as the strength of the 
rails will permit. Of course, if new cars were built 
with bogies at each end this could be avoided, but 





* See ENGINEERING, vol. xli., pages 285, 363, and 581. 
+ See page 124 ante, t See 


page 413 ante. 





still the weight of traffic passing over the lines 
would be increased, and a quicker rate of wear 
would result. 

The following Table, compiled from a paper read 
by Mr. Reckenzaun before the Society of Arts in 
April of the present year, is interesting as giving a 
general idea of the cost of electric traction on lines 
in which the current is distributed from, a central 
station. Unfortunately we do not always know the 
amount allowed for depreciation of machinery. 





Table Showing Cost of Working of Electric Tramways. 
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To this we may add in the case of accumulator 
driven cars, as stated above, 2d. per car mile for 
batteries, 1d. for total cost of charging, and ?d. 
for the driver. Interest, depreciation, and repairs 
on the locomotive car, the motor and the gearing 
still remains to be added, and may be taken at 1d. 
with well-designed plant, making about 5d. per car 
mile for the cost of haulage on a favourable basis of 
calculation. At prices of fodder which have pre- 
vailed during the last two years this estimate would 
scarcely tempt a tramway company, but if the 
favourable state of the hay and grain market should 
not be continued, then the question of electric 
traction would receive an immense impetus, and 
once an opening was presented competition would 
rapidly improve the present appliances. 





THE HEXTHORPE RAILWAY 
AOCIDENT. 

Tue trial of the driver and the fireman of the 
Manchester, Sheffield, and Lincolnshire Company’s 
train which ran into a Midland train at Hexthorpe 
on September 16, and killed twenty-five persons, 
took place at York before Lord Chief Justice Cole- 
ridge, on Monday and Tuesday of this week. We 
have already in previous issues given the facts of 
the case as they appeared before the coroner's 
court, and shall now restrict ourselves to the 
matter brought out by the prisoners’ counsel, and 
which proved sufficient to obtain from the jury a 
verdict of ‘‘ Not Guilty,” ‘‘ considering the contri- 
butory negligence of the guard, the want of a cord of 
communication, and the conflicting nature of the 
signals.” When Major Marindin’s report appears 
we shall return to the subject again, and treat it in 
a more detailed manner. The immediate cause of 
the accident was exceedingly simple. The company 
had superseded the block system between Hex- 
thorpe Junction and the station at Doncaster ; 
that is to say, they had divided the section into 
several sub-sections, the first of which was con- 
trolled by the ordinary fixed signals, and the others 
by hand flags. The men on the locomotive of the 
train which caused the damage, did not, however, 
know this, and when they received permission to 
enter the first section, they imagined that they were 
free to run right into Doncaster, and consequently 
they drove straight on at an increasing speed until 
they caught sight of the Midland train at the 
seldom used excursion ticket platform. The amount 
of blame attaching to them, and more particularly 
to the driver, turned on the question whether they 
had been properly warned of the change of working 
which had been arranged for two days of the Don- 
caster races. It was shown that printed instruc- 
tions had been issued to all the company’s employés, 
and that a copy had been provided for the men in 
charge of the train, and it was therefore assumed 
that they were culpably careless in not obeying 
them. But examination of the instructions showed 
that they were contained in several books of many 
pages, and related to matters extending over the 
entire system. That part which had reference to 
Doncaster was not specially pointed out to the men 
concerned, and they, probably with but little apti- 
tude for rapid reading, were left to find out whether 








or not anything in the long series of directions had 
to do with them. Doubtless they had had many 
such codes delivered to them before, and had found 
the time spent in perusing them was entirely lost. 

Nevertheless, the driver and stoker were un- 
doubtedly to blame in neglecting to wade through 
their instructions, and the fates seem to have taken 
special pains to prevent the slightest glimmering 
of the true state of the conditions under which they 
were working finding access to their minds. The 
man in the cabin at the entrance of the section 
lowered the signal, and let them pass without a 
warning of any kind. The first flagman, who 
stood immediately under the advance signal, and 
whose indications were directly opposed to those of 
the arm above him, failed to attract their attention, 
while the second, who was seen by the stoker, gave 
a contradictory signal which conveyed no meaning ; 
with one hand he raised his flag as a signal to stop, 
while he showed one finger of the other hand, which 
is a recognised signal to proceed. The guards of the 
train saw the flags, and one of them put on his brake, 
but he had no means of communicating with the 
driver. At the first spot at which the Midland train 
was visible there was a distance of 350 yards in 
which the approaching train could be pulled up, 
a distance vastly in excess of that necessary with 
a properly-acting continuous brake. The driver, 
however, stated that he did not sight the train 
until within 250 yards of it, and that then he put 
on the brake, and tried his best to avert a collision. 
Even then it is certain that had the train been 
equipped with a more reliable brake than the simple 
vacuum, it could have been pulled up in time, and 
the fearful loss of life avoided. 

It is easy to understand the motives which led 
the jury to acquit the prisoners before them. The 
men stood there as the scapegoats for the directors 
and managers of the railway. They had been sent 
to drive a train provided with a most unreliable 
brake, and having no means of internal communi- 
cation, along a line crowded with holiday traftic, 
and temporarily worked under makeshift conditions 
which totally changed the significance of the signals, 
and caused “‘ line clear’ to be given when really the 
line was blocked. And all the notice they had 
received of the perilous state of affairs was of a 
kind which the jury evidently deemed—and we 
think rightly—entirely insufficient. IPf some of the 
high officials of the company had stood alongside of 
the men, probably the latter would have received 
a slight punishment for their failure of duty, but as 
the ofticials were not before them the jury must 
have felt that the only way for them to indicate 
where the weight of the blame should rest, was to 
acquit the men whom it was proposed to offer up in 
propitiation to the indignant public. 





THE MANUFACTURE OF CARBON 
ELECTRODES. 

THE abuse which has been showered on arc lamps 
for their flickering and unsteadiness has not been 
without justification, but still a considerable part 
of the blame, which has been directed to the me- 
chanism, might, with more propriety, have been 
bestowed on the carbons. It is quite impossible 
for a steady illumination to be obtained with elec- 
trodes composed of many heterogeneous substances, 
some of which will burst out into flame under the 
heat, and entirely alter the condition which the 
regulation of the lamp is designed to meet. Yet if 
coke be the material from which the pencils are 
made, it is impossible to exclude many elements 
which do not add to the general good effect and 
greatly reduce the steadiness of the arc. Silica is 
a great offender in this respect, while most of the 
metals colour the light with unexpected and un- 
desirable tinges. The best arc lamp ever designed 
must fail of producing the highest results, if it be 
supplied with carbons which are not perfectly homo- 
geneous from end to end. The use of coke made 
from coal has, therefore, been abandoned by the best 
makers of carbons, and in place of it some form of 
pure carbon is employed. In the works of the 
Liepmann Electric Carbon Company, at Nelson 
Wharf, Millwall, which last Friday were thrown 
open to the inspection of a considerable number 
of gentlemen interested in electric lighting, the 
material employed is the residue from the distilla- 
tion of mineral oil. It is brilliant in aspect, very 
light and brittle, and its appearance is just what 
would be expected from a distillation process car- 
ried on until scarcely anything but carbon remains. 
This coke is broken into a very fine powder in a 
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disintegrator, an operation which is very readily 
effected, as it can be easily crushed in the hand. 
It is next heated and then mixed with a so-called 
tar, the smell and the taste of which reveals the 
presence of heavy oil as one of its constituents, 
while pitch is probably another. A charge of 65 1b. 
of the mixture, containing about three parts of 
coke to one part of tar, is then ground for 45 
minutes under edge-runners to thoroughly incorpo- 
rate the two substances, after which it is ready to 
be moulded into rods, plates, or any other forms 
in whichit may be wanted. The moulding process 
is carried out by machinery, which recalls that by 
which lead pipe is manufactured. The hydraulic 
cylinder is horizontal and is fitted with a ram 
capable of being moved both out and in by the 
water, which in the latter case acts on a small an- 
nular area. At the outer end of the ram is a 
plunger which enters the moulding cylinder and 
compresses the plastic material with a pressure of 
54 tons on the square inch, forcing it out through a 
die which varies in diameter according to the 
size of the rod desired. The issuing stream 
of carbon runs in a trough provided with rol- 
lers to lessen the friction, and when it has at- 
tained the length of three rods, it is cut into 
three parts by knives on a rocking shaft, operated 
simultaneously by hand. The rods are then picked 
up, and made into a pile, a little carbon dust 
being scattered over them to prevent them sticking 
together. When core carbons are being manu- 
factured the die is fitted with a central needle which 
converts the rod into a tube having a bore of about 
an eighth of an inch. The moulding cylinder is 
fitted with steam pipes by which it can be heated, 
but at the time of our visit it was working cold. 

The remaining steps of the manufacture were not 
shown last Friday, but it was explained that the 
rods are straightened by being rolled by hand, and 
are then dried sufficiently to bear being packed in 
iron boxes. These boxes are placed in furnaces fed 
with gaseous fuel from a Wilson producer, and are 
raised to a bright red heat for several hours, during 
which time the gaseous elements of the materials 
employed are driven off, leaving a perfectly pure 
carbon of great density, and emitting a sharp 
metallic sound when struck. The core carbons are 
filled by being forced into the conical opening of a 
die through which a fine stream of specially soft 
and plastic carbon compound is being expressed, 
which entirely fills their bore. This core, as most 
people are aware, burns away more rapidly than the 
wall surrounding it, and by this action keeps the 
arc in the centre of the carbon, instead of per- 
mitting it to travel round and round as it has a 
natural tendency to do. 


When the carbons come from the furnace their | 


conductivity is tested by an exceedingly ingenious 
automatic machine. They are placed in a tapered 
hopper, the bottom of which is closed by a rotating 
cylinder. Lengthwise of this cylinder there are four 
equidistant grooves of such a size that as each 
groove presents itself to the hopper a carbon falls 
into it and is carried forward out of the hopper. 
When the rod emerges its ends pass under two 
springs, and an electrical circuit is established 
between the two through the carbon. In this cir- 
cuit there is included a battery and an electro- 
magnet. Attached to the armature of the magnet 
there are two fingers which ordinarily lie in two 
circumferential grooves in the: rotating cylinder, 
but which are lifted out of these grooves when the 
magnet is fully excited. Now if a carbon of good 
conductivity pass under the springs the fingers are 
raised out of its path, and it eventually falls out of 
the groove into a hopper. If, on the contrary, the 
carbon rod offers too great resistance to the passage 
of the current, the fingers switch it out of its 
groove, and direct it into another hopper. Those 
that pass the test are ground square at one end and 
pointed at the other, and are then packed, unless 
they are required to be coppered, in which case they 
are suspended for five minutes in a solution of sul- 
phate of copper, and electro-plated with a thin 
covering of that metal. 

The capacity of the Leipmann Carbon Company’s 
Works is stated to be 20,000 rods a week, and it is 
intended, we are informed, to increase this to 
100,000 a week. There are now two moulding 
machines at work, each of which turns out about 
twelve rods of 13 millimetre diameter per minute 
when at work, but there are numerous stoppages, 
the capacity of the moulding cylinder being only 
equal to 400 ft. of rods. 

Battery carbons are also made in the same works, 


and are used in the manufacture of Leclanché and 
other cells. Among these latter is the Liepmann 
cell, designed for electric lighting. It is a zinc 
carbon couple, the zinc being immersed in dilute 
sulphuric acid and the carbon in a chromic acid 
solution, To obtain ample surface and to provide 
for the circulation of the fluid, the carbon is used in 
the form of rods united by a lead cap at the top and 
a ring of non-conducting material at the bottom. 
The cells are made in three sizes, having a capacity 
respectively of 150, 300, and 600 ampére-hours, 
with a discharge of 14 ampéres in the second case 
and of 3 to 3} amperes in the last case. After the 
capacity of a cell is exhausted the liquid requires to 
be renewed, and after three or four such renewals 
new zines are required. The electromotive force of 
each cell is 2 volts, dropping to 1.8 volts in seven 
hours working, after which it is constant. 








EXPLOSIVES FOR COAL-MINING. 

THE week before last we gave an account of 
experiments carried out with the new explosive 
roburite in the South Yorkshire coalfield. On 
Thursday, the 27th ult., further trials took place in 
the Durham district—at the Marquis of London- 
derry’s colliery at Silksworth, and the Earl of 
Durham’s at Bunker’s Hill, near Newbottle. The 
latter were attended not only by the representa- 
tives of the two noblemen above mentioned, but 
also by those of the Hetton and North Hetton Coal 
Companies. 

Early in the morning several shots were fired at 
Silksworth in stone, at a very considerable dis- 
tance from the bottom of the shaft; of these some 
were for the purpose of clearing out the stone, 
while others were ‘‘ blow-out” shots purposely con- 
trived so as to give the greatest chance of showing 
flame or spark ; none was, however, to be per- 
ceived, although the observers were only eight 
yards distant, and, in all cases, the safety lamps 
were carefully covered. The manager of the col- 
liery expressed himself as highly pleased with the 
efficiency of the roburite in hard stonework, which 
he considered to be quite as great as that of dyna- 
mite or blasting gelatine. The most remarkable 
trial at Silksworth was in what is called a ‘‘ staple,” 
or opening for a short shaft. Three vertical holes 
were drilled to a depth of 2 ft. 6 in. in the rock, 
as shown in Fig. 1, and each charged with a roburite 








cartridge of 60 grammes(} 1b.) Two of these were 
exploded simultaneously, and the third soon after- 
wards. The accompanying diagrams, Figs. 2 and 3, 
show the result of these shots ; they blew out a 
mass of stone 3 ft. in depth with a horizontal sec- 
tion of about 7 ft. long by 6 ft. wide ; that is, ex- 
tending to a depth of 6 in. before the bottom of 
the drill holes. In addition to this, the stone below 
was more or less loosened to the depth of another 
foot, so that it could be got out with the pick. 

Later in the day a series of gas experiments were 
carried out at Bunker’s Hill, which is under the 
management of Mr. Leishman. The arrangements 
for measuring the proportions of coal gas and atmo- 
spheric air to form an explosive mixture were very 
similar to those at Wharncliffe Silkstone Colliery the 
week before. A temporary gasometer wasconstructed 
with two casks, but, instead of a boiler tube, a large 
vat was employed to contain the firedamp so pro- 
duced, and inside this vat the various charges were 
fired, its open top being closed by nailing over it 
large sheets of thick brown paper. The following 
were the shots fired, the cask each time being pre- 
viously filled with an explosive mixture of gas and 
air: 

1. A charge of roburite covered with very fine 
coal dust was exploded by electricity ; there was no 
ignition of the firedamp, nor was any flame or spark 
perceptible. 

2 and 3. Repetitions of No. 1, with a like result. 

4, In the cask was placed a roburite cartridge 
covered with loose gunpowder. The gunpowder 
ignited, firing the gas; there was a vivid sheet of 
flame, and the cask was shattered into small frag- 
ments. 

5. A charge of ordinary blasting powder was fired 








by electricity in another cask filled with firedamp ; 








the latter was ignited with a vivid sheet of flame, 
but the cask was not shattered. [N.B.—lIt is, of 
course, admitted on all hands that gunpowder will 
ignite firedamp. | 

6. A charge of blasting gelatine—inclosed in 
Settle’s water cartridge—was covered with loose 
gunpowder ; the latter was not fired, nor the ex- 
plosive gas inflamed. 

7. A roburite cartridge was placed on the side of 
an old wrought-iron rail, and covered with a little 
earth ; the rail was bent and completely perforated 
by the detonation of the roburite. 

The result of the fourth of the above trials seems 
to the disadvantage of roburite in comparison with 
blasting yelatine. It was made at the special re- 
quest of some of the colliery experts present, who 
stated, and as it appears correctly, that gelatine 
when fired in the water cartridge would not inflame 
loose gunpowder. It is, perhaps, but fair to insert 
at the same time the explanation given by Dr. 
Roth, who is admitted to be an able practical 
chemist. He states that the gunpowder was not 
fired by any flame or spark produced by the explo- 
sion of the roburite—which indeed the sharpest 
eyes have throughout failed to detect—but by the 
tremendous heat produced by the friction of the 
particles of the solid powder during the sudden, 
nay practically instantaneous expansion of the 
detonated roburite into its gaseous components ; 
in the case of the water cartridge, there is an elastic 
cushion of superheated steam or vapour which pre- 
vents the ignition of the gunpowder. He further de- 
clares that no such effect can be produced upon fire- 
damp by the explosion of roburite, since the former 
being a compressible and elastic gas, yields to the 
blow caused by the sudden expansion. It may be 
mentioned, in favour of this explanation, that in the 
three separate sets of gas experiments carried out 
at three different collieries, in no instance has the 
explosive mixture of gas and air been fired by the 
explosion of the roburite itself. It is, however, 
much to be desired that careful trials should be 
made by some governmental or other independent 
authority, in no way interested in the result, except 
in so far as the production of a perfectly safe ex- 
plosive for use in fiery coal mines is concerned. As 
to the experiments already carried out, it may be 
noticed that all the colliery managers, viewers, and 
other mining experts present represented fiery coal 
mines in which an ordinary shot of blasting powder 
cannot be fired. Even if it could be proved that 
roburite, when exploded by itself, could ignite fire- 
damp, its advantages of safety in storing and 
handling, as well as its not freezing at any tempe- 
rature, are so great that there is no reason why it 
should not be used inclosed in Settle’s water 
envelope, like blasting gelatine. The cartridges in 
which it is packed can be soaked in water for a very 
considerable period without injuring the contents. 
As an instance, it may be stated that, in one of the 
shots fired at Silksworth last week, the roburite 
charge was left for three-quarters of an hour in a hole 
full of water, through the electric exploder getting 
out of order; at the expiration of the above in- 
terval, the shot was fired with full effect. 

In concluding our notice of these important ex- 
periments it may be stated that roburite is nota 
single chemical compound like nitro-glycerine or 
gun-cotton, the action of which on firedamp cannot 
be varied except by some superadded mechanical 
contrivance, such as the water cartridge, but that 
it possesses an artificial constitution—built up, so 
to speak, in such a manner as not to ignite an ex- 
plosive atmosphere. It is the result of many years 
of labour on the part of the inventor, Dr. Roth. 
That gentleman first directed his attention to the 
methyl compounds—alcohols and glycerines—and 
endeavoured to obtain from them a hydro-carbon 
constituent which when mixed with some inorganic 
oxygen-yielding substance, such as potassium or 
ammonium nitrates, would not inflame firedamp. 


*Some powerful explosives were thus produced, but 


these all—like the dynamite class — possessed 
elements of danger. He then turned to the so- 
called aromatic coal-tar products, from which 
Designolles, Brugtre, and Sprengel had produced 
powerful explosives, but they also were dangerous, 
either through being easily ignited by friction or by 
reason of one of the constituents having to be con- 
tained in hermetically sealed glass vessels. Dr. 
Roth now contends that he has succeeded in over- 
coming all these objections by his peculiar process of 
chlorinating and nitrating the coal-tar products. It 
is quite true that benzol, phenol, &c., had been 
previously chemically combined with nitro-groups, 
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although the resulting substances were either too 
readily decomposible or else liable to ignite fire- 
damp, but he has combined these nitrated products 
with another substance such that the resulting 
compound will, upon being detonated by fulminate 
of mercury in the usual manner, evolve gases which 
shall instantaneously quench any flame that may be 
produced by the explosion. In fact, the practical 
effect is somewhat similar to that produced by 
Settle’s water cartridge, with the very important 
distinction that, through the quenching element 
being chemically combined with the explosive, there 
can never be any risk of failure, as would incon- 
testibly be the result if the water envelope were 
not properly adjusted, or if, through being roughly 
tamped, the envelope were to be broken and the 
water escape. The organic substance in question 
is mixed with a certain proportion of ammonium 
nitrate, calculated to oxidise it completely, and, in 
the result, Dr. Roth claims to produce a practically 
flameless detonation, of a power equal to that 
given by any known explosive. Roburite has, 
theoretically, by the dynamometer of Trauzl, nine 
times the force of gunpowder, and, practically, in 
coal-mining, its effect by weight is four times as 
great. The product of its gas volume and calories 
(units of heat) is given as 1,150,000, that of dyna- 
mite being about 950,000. 





WIRE GUN CONSTRUCTION AND 
THEORY. 
By James A. LonGRIDGE. 


In my former communication (see page 509 ante) 
I disposed of Sir F. Bramwell’s statement that I 
had never attempted to answer his objection, but as 
many of your readers may not have access to the 
volume containing my answer, I will now very 
briefly show why it is that the objection raised first 
by Lord Armstrong in 1882, and subsequently 
adopted by Captain Noble, Mr. Barlow, and Sir 
F. Bramwell, has no practical importance. 

In the first place, it is altogether wrong to assume 
that the strains induced in a wire coiled on a cy- 
linder are the same as those which would arise by 
coiling on a straight wire. Wire, as it comes from 
the manufactory, is not straight, it is already in the 
form of a coil and free from internal strain. The 
strains induced by coiling on are therefore only 
those due to the reduction of the diameter of the 
coil, and it would be very easy to obtain the coils 
from the manufactory of approximately the same 
diameter as the mean diameter of the coil on the 
gun, and in this case the extra strains induced by 
the act of coiling would be quite inconsiderable. 

It is quite true that in passing from the manufac- 
tured coil to the gun coil, each portion of the wire 
would be temporarily straightened, but this would 
only induce a temporary strain, which would dis- 
appear as soon as the wire reached the gun, and 
such strains would always be well within the limits 
of elasticity. In no case need there be any con- 
trary or reverse flexure. A coiling machine which 
gave rise to a reverse flexure, would be of improper 
construction, and would never be used by any one 
who at all knew what he was about. 

But it is not at all necessary that the manu- 
factured coil should be of the same diameter as the 
gun. I will assume that the coil as obtained is 
12 in. in diameter and that it has to be coiled on a 
6-in, gun or on a cylinder of about 9 in. in dia- 
meter, that the thickness of the wire is jy in., that 
its modulus of elasticity is 12,000 tons, and the 
elastic limit 90 tons per square inch. In this case, 
for the first coil of wire the induced strain would 
be 14 tons per square inch, that is to say, that the 
outer surface of the wire when coiled on would 
have a tension of 14 tons and the inner surface the 
same compression, whilst the neutral axis would be 
free from strain. 

Now let it be intended that the uniform strain 
throughout the coil under fire with an internal 
powder pressure of 30 tons per square inch shall be 
40 tons per square inch, or four-ninths of the 
elastic limit. 

In this case, the laying on tension of the first 
wire would be about 34 tons per square inch, and 
the resulting strains would be 


tons 
At neutral axis of wire... : 34 tension 
», inner surface 34-14... se BD! =: as 
» Outer ,, 34+14_.... ged ape 


the greatest being little above half the elastic limit. 
But these strains are reduced by each successive 





coil as it is laid on, and when the whole coil was 
complete they would be as follows : 


tons 


At neutral axis of wire 13.90 tension 
»» inner surface 1,10 compression 
»» outer surface 28.00 tension 


Again, when the gun is subjected to an internal 
powder pressure of 30 tons per square inch, the 
tensions of the wire would be : 

tons 
At neutral axis of wire 40 tension 
5» inner wire ... 4s 4 Se ee 
») outer wire ... + : 54 45 
the greatest of which is 40 per cent. within the 
elastic limit. 

This is for the first coil, which is the one which 
is most affected by the induced strain of bending. 
The mean strain throughout the wire under fire is 
40 tons, as was intended. 

In every succeeding wire the strain at the neutral 
axis would be the same, say 40 tons, and the in- 
duced strains would approach nearer and nearer to 
this, as the wire approached the outside of the coil. 

Consequently the mean strain throughout the 
coil would be 40 tons as required, and in the outside 
wire the induced strains would not exceed 4 tons, 
plus and minus. 

These results, which are those of calculations from 
the formula in my Treatise, show conclusively that 
the objection taken by the eminent authorities 
above mentioned has no foundation in fact. 

It may perhaps be thought that a margin of 40 
per cent. within the elastic limit under fire is too 
small, but this may be increased simply by an in- 
crease in the thickness of the coil. 

The above results may easily be verified by any 
one who will make the calculations by means of the 
formule in my book, and I think those gentlemen 
who have been so hard upon mathematics ought to 
have made such calculations before they condemned 
the formule and their author. 

In the report of Sir James Stephens’ Commis- 
sion (paragraph 87) I am represented as saying that 
I did not believe that any member of the Ordnance 
Committee had sufficient mathematical knowledge 
to understand what I had written. I never said 
anything of the kind. I was hard pressed on this 
point by Sir James Stephens (question 3828), who 
asked me, ‘‘ Do you go so far as to say that none of 
the members of the Ordnance Committee have suf- 
ficient mathematical knowledge to understand that 
book thoroughly?’ And my reply was, ‘‘ No, I 
should be very sorry to say so.” I wasthen asked, 
‘*Tfany of these gentlemen, or several of them, have 
sufficient mathematical knowledge for that purpose 
what more do you want?’ To which my answer 
was, ‘*I do not object to them at all, if they have 
it, and if they will apply it. But I judge from what 
they have done, that they certainly have not ap- 
plied it, but have ignored it. They have not only 
not studied it (the book) but they have ignored it, 
and gone quite opposite to the conclusions which, 
in my opinion, are perfectly demonstrable.” 

What I complain of is, that what is called prac- 
tical knowledge is held to be all-sufficient by the 
Ordnance authorities, and that in consequence their 
system of gun-making is almost entirely empirical. 

Lord Armstrong makes the same rash assertions 
as Sir F. Bramwell, or rather Sir F. Bramwell 
adopts Lord Armstrong’s assertions about the in- 
duced tensions due to bending affecting the mathe- 
matical investigations, but he (Lord Armstrong) 
goes still further, and asserts that the proper system 
of construction is not to follow the theoretical rules, 
but to lay on the wire from first to last with a uni- 
form tension just up to the extreme limits of elasti- 
city. This is the same advice as he gave to the 
Ordnance Committee in 1882, and is no doubt 
according to the Elswick practice. It follows that 
by the continual action of bending the wire and 
the internal powder pressure, the outside of the 
coil must be permanently deformed, and thus the 
gun does not conform to what I maintain to bea 
fundamental axiom, viz., that no structure should 
be subjected to permanent deformation by the work 
it is intended to perform. 

The effects and disadvantages of a uniform tension 
of laying on the wire are fully treated of in my 
book on the subject, and the persistence of Lord 
Armstrong and Sir F. Bramwell in the opinions 
they have given regarding the use of wire, is to me 
only applicable by the hypothesis that neither of 
these gentlemen have ever really studied the 
subject. 

At the close of the discussion at the Institution 








of Civil Engineers in 1884, the President said, 
that, ‘‘ it must be gratifying to Mr. Longridge to see 
that the subject of wire gun construction was now 
receiving attention from those conversant with 
the details of the manufacture of ordnance.” 

I cannot say that such was the case, nor in the 
three years which have since elapsed, have I had 
any reason to feel jubilant. 

The interest in wire gun construction on the part 
of our Ordnance Department seems to be a very 
languid one, the faith in it very weak, and the 
love of it very small. 

Upwards of 5} years ago Colonel Maitland told 
us that the wire system appeared to be a very 
dangerous rival to the present forged steel system. 
It might naturally have been expected that after 
such a declaration, and in face of the enormous 
expenditure in gun construction then in the near 
future, no time would be lost in determining the 
respective claims of these rivals, Has it been 
so? What has been done at Woolwich? A 10-in. 
howitzer has been made which, as I have often 
explained, could prove nothing, and which was 
moreover made in utter disregard of the true 
principles of wire gun construction. After this a 
9.2-in. wire gun was made, which I believe was 
finished in 1885. Last session Sir E. J. Reed 
asked the Under Secretary of State for War in the 
House of Commons for some information as to the 
cost of this gun and its performance, but the in- 
formation was refused, and to this day we are in 
ignorance of the result of this experiment. 

Thevice-president of the Ordnance Committee told 
Sir James Stephens’ Commission (4322) that ‘‘the 
tension of the wire as given by my formule has 
been adopted in the Royal Gun Factory for such 
wire guns as have been now manufactured.” In 
another place he says (4326), ‘‘ Mr. Longridge is now 
making a gun which is going to be compared with 
a gun which is now being made on the wire system 
in the Royal Gun Factory,” and ‘‘the tension of 
the wire as wound upon the inner tube is, I believe, 
exactly on Longridge’s system.”’ 

Colonel Maitland, however, in his evidence, only 
speaks of two guns as having been actually made, 
i.e., the 10-in. howitzer and the 9.2-in. gun, and 
he says they have succeeded extremely well. ‘‘One 
of them (presumably the 9.2 in. one) is perhaps 
the most advanced piece in point of power in the 
world.” 

If this be so, why, I would ask, has not the system 
been adopted? Reference having been made by 
both these gentlemen to a gun which I was then 
getting made for the War Office, I think it right 
to make a few remarks about it. 

The Vice-President of the Ordnance Committee 
says : ‘‘Mr. Longridge is now making a gun which 
is going to be compared with a gun which is now 
being made on the wire system in the Royal Gun 
Factory.” 

Colonel Maitland says: ‘The Director of Artil- 
lery sanctioned a proposal that Mr. Longridge 
should be allowed to make a gun on his own pub- 
lished principles for trial and competition with a 
wire gun made by ourselves of the same weight. 
That is now being done.” 

Both the Vice-President of the Ordnance Com- 
mittee and Colonel Maitland are in error. 

There was no question in my negotiation with 
the War Office of my making a gun to be put in 
competition with a gun of the same weight on the 
wire principle to be made at Woolwich. The follow- 
ing are the facts. 

I was first invited on July 20, 1885, to make a 
gun of about 22 tons weight 9.2 in. calibre to com- 
pare with the 9.2 in. wire gun then being made at 
Woolwich. 

To this I replied that I could not get a gun of 
this size made outside the Royal Gun Factory, and 
I proposed that the gun should be made at the 
Royal Gun Factory to my designs. I then sug- 
gested that if this were objected to, I should supply 
a gun of from 4$ to 5 tons weight, and 6 in. 
calibre, to compare, not with a wire gun to be made 
of the same weight, but with the existing 6 in. 
service gun Mark ITI., a fused steel gun of about 
the same weight. 

My sole object and intention was to prove that a 
wire gun of at least equal ballistic power to the 
fused steel service gun and of the same weight, 
could be made at less cost. To show, in fact, the 
Nf of the wire system over that of forged 
steel, 

No mention was made, either then or at any time 
since, of a competition as regards ballistics, between 
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my gun and a new gun to be made at Woolwich, 
and the first time I ever heard of such an intention 
was about the time when Sir James Stephens’ Com- 
mission was appointed, and then I only heard of it 
by hearsay, and not till I read the evidence taken 
by that Commission, a few months ago, did I really 
know that this new gun was being made, with the 
avowed intention of beating mine. 

In designing my gun the one object I kept steadily 
in view was to prove that the wire system of con- 
struction was stronger and cheaper than that of 
forged steel, and I never intended to do anything 
as regards ballistic power more than had been done 
by the Mark III. 6-in. service gun. As regards 
details of construction, I kept as closely as I could 
to the Woolwich design, and it was for this reason 
that I adopted the Woolwich breech mechanism, 
and not because I considered it the best. I wanted, 
also, to show that with a wire gun the same ballistic 
effect could be produced with a lighter charge of a 
quicker powder, and in furnishing my ballistic esti- 
mate to the War Office, I fixed on 201b. of R.L.G. 
or 25lb. of P. powder to give the same initial 
velocity as 341b. of Pr. powder in the service 6-in. 
gun, Mark III. 

It was no question of ballistic power, but simply 
of strength and economy of construction, and the 
latter was one of the principal reasons why I wished 
the gun to be made at Woolwich. 

When this was refused I asked to be put in offi- 
cial communicatior with Colonel Maitland and the 
Superintendent of the Royal Powder Manufactory ; 
but this also was refused. Had my request been 
granted, Colonel Maitland would have been fully 
acquainted with my views, and I do not think he 
would have used the remarks he did in his final 
reply on the discussion and correspondence which 
followed his recent paper on the ‘‘ Treatment of 
Gun Steel” in March last at the Institution of Civil 
Engineers, when he compared my estimated bal- 
listics with those of a 6-in. service gun, Mark IV., 
firing 55 lb. of cocoa powder. 

There is no reason why my gun should not fire 
larger charges than 25 1b., but a ballistic competi- 
tion was never contemplated by me in design- 
ing it. 

1 think it is very unfortunate that my proposal of 
having the gun made at Woolwich was declined, 
nor can I see any validity in the reason given by 
Colonel Maitland that if that had been done ‘‘ every 
point in which the gun had been successful would 
have been Mr. Longridge’s ; and I need hardly say 
that any point in which it failed would have be- 
longed to the Government.” 

Itis surely not a contest between a powerful 
Government establishment and a humble _indi- 
vidual who is not a gunmaker that is in ques- 
tion. It is quite true that I have often severely 
criticised Woolwich and its guns, but I have done 
so without any personal feeling. I have spoken 
highly of work done there, as work, and also of 
the able superintendent, and I congratulate him 
warmly and also the country, on his appointment to 
the high position which he now holds. 

It is in no angry spirit of recrimination that I 
have written this and the preceding article, but in 
defence of myself and the system of wire gun con- 
struction, against what I cannot but think the un- 
justifiable assertions of one or two gentlemen in 
high position who are considered to be high autho- 
rities on the subject of thé construction of artillery. 





NOTES. 
THe Wortp’s TIN. 

Tue general production of tin throughout the 
world has been rather increasing during the last ten 
years. In 1877, it stood at 34,367 tons. In 1878 
it had been carried to 35,849 tons; in 1879, to 
38,882 tons; in 1880, to 38,321 tons; in 1881, to 
39,388 tons ; in 1882, to 39,771 tons ; and in 1883, 
to 45,375 tons. In 1884 a check was experienced, 
the production for the year falling to 43,851 tons, 
while in 1885 there was a further decline to 42,976 
tons. Last year, however, the output rallied to 
44,687 tons. It will be seen that the aggregate 
production for the five years ending with 1881, in- 
clusive, was 185,607 tons, while the corresponding 
output for the five years ending with 1886, in- 
clusive, was 216,464 tons. The world’s consump- 
tion has increased in rather a greater ratio. In 1877 
it amounted to 32,371 tons; in 1878, to 34,918 
ton ; in 1879, to 37,839 tons ; in 1880, to 39,533 
tons; and in 1881, to 43,483 tons. It 1882 it 
receded to 42,045 tons, but it rose to 45,686 tons 





in 1883; in 1884 it further advanced to 45,735 
tons. In 1885 it declined to 43,039 tons; but it 
rallied last year to 46,520 tons. It follows that the 
aggregate consumption for the five years ending 
with 1885, inclusive, was 188,144 tons; and for the 
five years ending with 1886, inclusive, 223,025 tons. 
Stocks have thus experienced a reduction during 
the last ten years. 


INCANDESCENT Gas Liauts. 

At the time of the Crystal Palace Electric and 
Gas Exhibition in 1882-83 we gave a description of 
the Clamond incandescent gas light as it then 
existed.* Since that date very little has been 
heard of it in this country until the last few months. 
It now appears in a new and much improved form 
—one which permits of it heing used under the 
usual conditions of our gas supply. The compressed 
air jet, formerly used to obtain a flame of sufficient 
intensity to cause the filaments of magnesia to glow, 
is now abolished, and a similar effect is gained by 
the use of a long glass chimney. The gas emerges 
from a ring of holes in a burner of the argand type, 
but the holes, instead of being on the top of the 
ring, are on the inside. Through the centre of this 
ring there is a powerfnl draught which blows out 
the flame and raises its temperature after the 
manner of a blow-pipe jet. The flame passes into 
the centre of a basket-like cone of magnesia, about 
lin. in diameter at the bottom and 1# in. high. 
This cone, which is raised to a glowing heat by the 
flame which plays inside it and passes through its 
interstices, emits a rich light about the same colour 
as that from a good argand burner. It is stated 
that with a consumption of 6 ft. of gas per hour a 
light of 32 candle-power is obtained. The cones 
will last, it is stated, for 200 hours burning, and are 
sufficiently rigid to permit of them being handled 
without special care. Lamps of this type can be 
seen in action on the premises the Atolus Water 
Spray Ventilating Company, 124, High Holborn, 
London. 

Tue Craven SCHOLARSHIP. 

An engineering scholarship of the annual value 
of 251., tenable for two years, has just been pre- 
sented to the Yorkshire College by the friends of 
Mr. Joseph Craven, and is to be called by his name. 
The occasion which has led to this evidence of the 
esteem in which Mr. Craven is held is his comple- 
tion of fifty years of partnership in the firm of 
Messrs. Smith, Beacock, and Tannett. The busi- 
ness was commenced in a curious manner on the 
co-operative principle by seventeen workmen, who 
associated themselves together after a strike at a 
machine works in the town, and of them, Mr. Craven 
is the sole surviving: member. In 1798, Messrs. 
Fenton, Murray, and Wood had started an engi- 
neering business at the Round or Victoria Foundry, 
Water-lane, Leeds, and in the year of the Queen’s 
accession Messrs. Smith, Beacock, and Tannett be- 
came the owners of the works. It isscarcely likely, 
however, that the engineers of Leeds would have 
agreed to celebrate Mr. Craven’s half-century of 
successful work in this manner if they had not felt 
that there were other and more personal reasons 
demanding recognition at their hands. Mr. Craven’s 
conciliatory disposition, his great integrity of cha- 
racter, and his peculiar faculty of inspiring confi- 
dence, have made him constantly the negotiator 
between parties in the various firms in the town, 
and there have been many notable instances in 
which his services have been of the utmost value in 
reconciling differences. These traits have made for 
him a large circle of friends, many of whom 
gathered round the board at the presentation dinner 
to add their congratulations and declarations of 
esteem to the compliment implied by their sub- 
scriptions to the scholarship. 


Dovsie Trackine Russtan Ratiways. 

Notwithstanding Russia’s financial difficulties, it 
is understood that the Minister of Finance will 
agree to the request of the Minister of Ways of 
Communication to provide the sum of 750,0001. 
towards double tracking sections of the principal 
Russian railways. The sections selected are : On 
the Petersburg Warsaw Railway, from Toroshino to 
Pskoff ; on the Moscow-Brest Railway, from Smo- 
lensk to Viazma ; on the Koursk-Azoff Railway, 
from Slairansk to Lozovoi; and on the Kozloff- 
Voronez Railway, from Kozloff to Griazi. On all 
these railways traffic is rapidly increasing, and 
other sections will have a second line laid down as 
soon as funds will allow of it. The Minister of 
Ways and Communication has also asked for credit 











* See page 538. 


for 300,000/, for the Transcaucasian Railway, in 
order to enable it to increase its rolling stock 
running between the Caspian and Batoum. It is 
anticipated that the failure of the maize crop in 
America will cause a very heavy demand for maize 
in the Caucasus, where vast quantities are grown. 
Another application has also been made by the 
minister for a credit to enable him to start the 
Murom-Kazan Railway, which is intended to con- 
nect the important Volga town of Kazan with the 
Russian railway system. The line will eventually 
be carried on from Kazan to Perm, and join the 
railway running thence from Perm to Ekaterin- 
burg, thereby completing the Northern Siberian 
Railway as far as that point. In regard to the 
Southern Siberian Railway from Samara to Ufa, 
the track is announced to have been levelled 
throughout, and a considerable mileage of rails laid 
down. A large bridge over the River Bieli will be 
constructed the first thing in the spring ; the piers 
are already nearly complete, and it is hoped that by 
the following winter the line will be open for traffic. 
Altogether, in spite of the Minister of Finance 
declaring in his budget at the beginning of the year 
that the building of railways would be stopped, 
there would appear to be more activity than ever. 


AMERICAN RaInway SERVICE. 

Fresh material, for those interested in the com- 
mercial results pertaining to the discussion of the 
railway charges of American and European railway 
systems, may be found in a Railway Manual of 
the United States, which is issued annually. Con- 
sidering the wide-spreading growth of the American 
people over the unoccupied western country, and 
the raising of agricultural products and of cattle 
on those frontier farms, each carrying the pro- 
ducer’s supplies of life, and the consumers as re- 
presented by the metropolitan Americans, to a 
greater distance from each other every year, it is 
the railroad only which can bridge over that gulf. 
An inspection of the last issue of this manual shows 
that for this fiscal year the operation of 125,146 
miles of railroad, which has an increase of 30.7 per 
cent. during the last four years, while the popula- 
tion has not increased over 12 per cent. during the 
same time. There has, however, been a demand 
for largely increased railway service, especially in 
the transportation of freight ; as is shown by the 
fact that the number of mile-tons has increased 
34.3 per cent. and the passenger mileage 30 per 
cent. The commercial results of this work are 
shown in the fact that the earnings of the roads 
per ton-mile on freight are 1.042 cents, or 15 per 
cent. reduction below the earnings of four years ago, 
and the passenger earnings per mile are 2.182 cents, 
which represents the same reduction, Estimating 
the population of that country to be 60,000,000, 
the annual passenger earnings amount to 3.53 dols., 
and the freight earnings 9.17 dols., for each inhabi- 
tant per year. But the diminution of rates has 
reduced the net earnings of the railroad within the 
last few years. The cost of labour has somewhat 
increased, while keen competition has diminished 
the gross rates, and there has also been an increased 
expenditure on the part of railroads, to meet the 
demand for the vastly increased service. This has 
thus far been accomplished by small sacrifice on the 
part of the capital invested. 


Tue Society or Arts. 

The 134th session of the Society of Arts was 
opened on Wednesday evening at the rooms of the 
Society, John-street, Adelphi. The opening ad- 
dress was delivered by Sir Douglas Galton, K.C.B., 
F.R.S., who has been again elected as chairman of 
the Council. His address treated principally of 
educational matters, in the course of which he 
passed in review the part that had been taken by 
the Society in promoting the spread of education, 
pointing out that they had in 1856 set on foot ex- 
aminations in connection with mechanics’ institutes 
and other educational societies in all parts of the 
country, and that their methods were subse- 
quently adopted by the Science and Art Depart- 
ment and by the Universities. He remarked 
that in 1873 and in 1875 the Society, in modelling 
its educational schemes so as to cover ground 
directly within the objects of the Society, adopted 
a syllabus of examinations especially suited to 
those intending to occupy positions in commerce, 
and awarded certificates in commercial knowledge. 
Moreover, members of the Society had long con- 
tended that the receptivity of the brain of a child 
is so limited that it is useless to keep him at 
any form of book-learning for more than two 
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or three hours a day, because a child would 
learn as much in the three hours given to 
book-learning as in six hours, and that if the 
other three hours were devoted to some form of 
manual training, a more useful man would result. 
It was therefore satisfactory to note that the City 
and Guilds of London Institute was now co-operat- 
ing with the School Board of London, to introduce 
the teaching of carpentry into six of the metro- 
politan schools. Leaving the subject of education 
Sir Douglas Galton next referred to the Inter- 
national Hygienic Conference at Vienna, which he 
recently attended, and remarked that foreign 
hygienists complained, that though the English 
had by their sanitary improvements prevented 
cholera from obtaining a foothold here, yet we did 
not apply the same system to its birthplace—India. 
Commenting on this the speaker stated that in 
Calcutta there were sections of the town carefully 
looked after and supplied with good water, and in 
these districts cholera was unknown, but in other 
sections, where the water was obtained from foul 
tanks and shallow wells, and where refuse was not 
properly removed, cholera was rife. 


Minz Pumps DRIVEN BY ELECTRICITY. 

At St. John’s Colliery, Normanton, a set of 
pumps is now being worked by an electric motor 
which receives its current from a dynamo on the 
surface. The pumps deliver 39 gallons per minute 
to ahead of 530 ft., that is, they exert a net power 
of 6.3 horses. The total efficiency of the entire 
system, including engine, dynamo, leads, motor, 
gearing, and pumps is 44.4 per cent., the in- 
dicated horse-power being 14.2, and the net work 
performed, as stated above, being 6.3 horse-power. 
Of the indicated horse-power, 7.9 horse-power are, 
according to the annexed Table supplied to us by 


Pumping Plant at St. John’s Colliery, Normanton. 


Pumps delivering 39 gallons per minute through a head of 
530 ft. = 6.8 horse-power in the water. 
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Messrs. Immisch and Co., of Prince of Wales’s-road, 
London, N.W., the makers of the electrical plant, 
expended in the following manner : 

. Horse-Power. 


Driving engine and dynamo empty A 4 
Overcoming resistance of leads ... dad 0.88 

Driving motor and first motion shaft ... 2.8 

” pumps empty ‘ 2.0 
Other losses ... bis 0.52 
7.90 


The pumps, gearing, and engines were part of the 
colliery plant, and the motor was geared to the first 
motion shaft of the pumps by a cotton belt. It 
will be seen that only a small part of the loss in 
transmission can be ascribed to the electric plant. 
The friction of the engine, gearing, and pumps 
would not be less with the pneumatic system of 
transmission, while with the hydraulic system the 
power required to lift the power water again to the 
surface would not be less than that now lost in the 
friction of the gear. The experiment has been so 
satisfactory that the colliery owiers have given 
Messrs. Immisch an order for a dynamo and motor 
to deliver 120 gallons of water a minute to a height 
of 900 ft. 


Impenpina Rartpway Manta In Sourn Arnica. 

Considering that the construction of nearly 1000 
miles of railway is impending in South Africa we 
may be excused in giving the latest particulars 
bearing upon the undertaking. The chief obstacle 
to the enterprise is President Kruger, of the Trans- 
vaal, and it is satisfactory to be able to note in 
regard to him that his own Boer subjects have pro- 
tested against his policy and are putting forward 
candidates rvoadimne’ to the ‘policy of confedera- 


it will give increased security to English enterprise 
in the Transvaal, whereas, if the Boers had sided 
with their President, a feeling of discouragement 
might have been produced. Moreover, now that the 
Transvaal Boers have gone against Kruger, that 
politician, already isolated by the refusal of the 
Orange Free State to join him against the Cape, 
is practically put in a corner. If, therefore, he 
does not very speedily change his policy his down- 
fall may be expected, and in that case there will be 
a confederation of Cape Colony, Natal, Orange Free 
State, and the Transvaal, accompanied by a rapid 
expansion of the railway system, reminding one of 
Canada. It behoves railway contractors, therefore, 


which there should be some good orders ere long. 
How totally changed things are from the Majuba 
Hill period may be gathered from a perusal of Mr. 
John Mackenzie’s new book, ‘‘ Austral Africa,” 
which, although containing much on politics, em- 
bodies also a deal of valuable information, brought 
down to date, descriptive of railway expansion at the 
Cape. If manufacturers will take the trouble to read 
that book they will liberate the press from the task 
of educating them up to the cardinal point of South 
African politics at the present moment—viz., that 
South Africa is consolidating and expanding with 
the feverish energy that characterised Canada when 
she took in hand the Canadian Pacific Railway, and 
that opportunities for business are arising there 
which ought not to be allowed toslip by engineer- 
ing firms in this country. Great as have been the 
results of the diamond mines and gold mines in 
South Africa, we are not sure whether in the long 
run South African railways will not prove an 
equally remunerative investment, so far as the 
average shareholder is concerned. Those who 
imagine that the South Africa of to-day is anything 
like the South Africa of the Transvaal war epoch, 
are most woefully behind the times. President 
Kruger is isolated, because to every two Boers 
there is now one Englishman in the Transvaal, and 
with the exception ofa small clique whose power is 
rapidly fading away, the two races are running 
harmoniously together in the race for wealth. It 
is significant that Johannisburg, a new English 
gold town in the Transvaal, is already twice the 
size of the Boer capital Pretoria, from which it is 
only thirty miles distant. 





GERSON’S SYSTEM OF FILTRATION. 
Tue system of filtration invented by Dr. Gerson, of 
Hamburg, depends chiefly for its action upon the 
presence of iron in the filtering material, and is carried 
out in twostages. The fatal influence of iron on the 
class of organisms found in water is well known, 
although only imperfectly understood. It is taken 
advantage of in the well-known Bischof spongy iron 
filter, and in the process of water purification pursued 
at the Antwerp Water Works under the superintendence 
of Mr. William Anderson. In the former case contact 
with metallic iron seems to be the means by which bac- 
teria and the like are destroyed, while in the latter the 
impurities in the water are attacked by a solution of 
iron, and are afterwards removed by a sand filter. In 
Dr. Gerson’s apparatus the germicidal material is 
insoluble tannate of iron, which is presented to the 
water by being distributed throughout the entire mass 
of the filtering medium. Two substances are used to 
carry the iron; the first is sponge, and the second 
pumice stone. It is well known that sponge makes a 
capital filtering material, taking solid matters out of 
water most efficiently. But, as ordinarily used, it is 
subject to decay, and consequently it not only requires 
renewal, but may also introduce contamination into 
the water which it is supposed to purify. But if all 
its fibres be filled with insoluble tannate of iron, the 
vegetable material is preserved, and may be regarded 
almost as a mineral. In passing through the sponge 
the greater part of the insoluble matter in the water is 
removed, while there is a prolonged contact with the 
iron, which cannot fail to affect the organisms. It is, 
however, the second filtering material which is sup- 
posed to have the greater effect on these creatures ; in 
this the tannate of iron is held in the cells of pumice 
stone, which is used in layers of different size, varying 
from gravel to fine sand. Here we have the separating 
power of a sand filter added to the action of the iron, 
the result being that the water emerges with a very 
high degree of purity. 

This system may be carried out by aid of various 
apparatus. A usual method is to employ a pair of 
veriical iron cylinders for the preliminary filtration, 
and a second pair for the final filtration. The water 
is admitted simultaneously to the lower parts of the 
first two filters, and flows upwards under a head of 
about 15 ft. The greater part of the sand and mud is ex- 
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the remainder being to catch the finer floating par- 
ticles, After emerging at the top of the cylinders the 
water passes to the bases of the cylinders forming the 
secondary filters. These are filled with layers of 
pumice of various degrees of fineness, also impregnated 
with tannate of iron. In passing through this material 
every drop of the water has to come in contact time 
after time with the iron, and not a single organism can 
escape the prejudicial effect of the iron. ‘Lhe secon- 
dary filters can, according to local circumstances, be 
worked either under high pressure or low pressure ; in 
the first case their capacity is about half the capacity 
of the preliminary filters, and the total pressure for 
both filters 26 ft. to 28ft., while, in the second case, 
under low pressure—namely, about 32in.—they re- 
uire ten times the surface of the preliminary filters, 
but still exceed the capacity of sand filters twenty-five 
times. 

The filters are cleaned by reversing the current, 
valves being provided, by which this result can be im- 
mediately attained. By this device the greater part 
of the dirt, which lies at the bottom, can be washed 
out, although it is, of course, impossible to thoroughly 
cleanse the filtering material in this way. It is not, 
however, a very serious affair to take out the whole of 
the sponge and the pumice and to purify them tho- 
roughly. As far as the sponge is concerned the method 
adopted by the Pulsometer Engineering Company, of 
Nine Elms, London, of alternately compressing and 
relaxing the sponge in the cylinder, while at the same 
time water is flowing through it in the reverse direc- 
tion, would probably add greatly to the efficiency of 
this filter, as it would enable one-half of it to be made 
thoroughly pure every day, or several times a day if 
required. 

Dr. Gerson’s filters are designed for bleach works, 
paper works, breweries, boiler feeding, and other 
industrial purposes, as well as for towns’ water works. 
For the latter purpose they only require about one- 
ninth the floor space occupied by sand filters. For 
many industrial purposes the first filtration is quite 
sufficient without the second. Already there are two 
installations at work in this country, one at the Alex- 
andra Dock, Newport, Mon., and another at the paper 
mills of Messrs. Fletcher and Son, Stoneclough, Lan- 
cashire. On the Continent these filters are used in 
many large breweries, paper works, and the like. The 
following are some analyses made of water from sand 
filters in comparison with Dr. Gerson’s filters. The 
quantity of organic matter has been determined by the 
consumption of oxygen for their oxidation : 


Analysis by the German Imperial Sanitary Board : 
Oxygen. 
Water from the Elbe, unfiltered _... .. 0,865 
Be - filtered through sand_ 0.316 
Analysis by the German Hygienic Institute in Munich: 
Water from the Elbe, unfiltered... ... 0.420 
a me filtered through sand 0.400 
Analysis by Dr. Niederstadt in Hamburg : 
Water from the Elbe, unfiltered... ... 0,873 
filtered through Dr. 
Gerson’s filter 0.11 
Analyses by Messrs. Senurier and Lubeen in Amster- 
am : 
Water from the 
unfiltered on tes ee 
Ditto, filtered through sand ... ve ... 0,22 
Water of the Schie, near Rotterdam, unfiltered 0,29 
Ditto, filtered through Dr. Gerson’s filter... 0.17 
Analysis by Mr. Stein, town chemist at Copenhagen : 
Water from the canal of the water supply, cleared 
through standing : 


downs at Amsterdam, 


Filtered 
Un- through 
filtered. Dr, Gerson’s 
Residue after evaporation (130 System. 
deg. Cent.) ... ne + 3.540 
Ammonia... aA ae eo os 
Nitric acid *f “e ... traces traces 
Hydrochloric acid (HCl) . 0.592 0.374 
Sulphuric acid (H,S0,) 1,144 0.563 
Lime (CaO ees af 1.100 1.100 
Magnesia (MgO) m ... 0.382 0.216 
Oxygen required for the oxida- 
tion of organic matter 0.076 


Microscopical Examination. 

Unfiltered water : 

Tails of alge, vortochacee, infusiorie, wire bacterie, 
dust bacterie, oscillarisce, me ag) cage “ta 
desmediace, diatomex, green wire alge, living 
crabs, and some urchins. 

Water from Dr, Gerson’s filters : 

No organisms found. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 3. 
Tue American steel railmakers have been seriously 
considering the advisability of shutting down their 
mills six weeks, three weeks this quarter and three 
weeks next. Those makers who are well oversold 
decline to accept this proposition at present. Another 
meeting will be held late this month to take final 
action ; meanwhile, if the demand improves, the de- 
cision will be to continue full time, but if the prospects 
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of longer or shorter duration will be ordered and all 
will join in it. The production at present is about 
40,000 tons per week. The larger buyers have been 
for some time past holding off, in order to weaken 
prices, and the effect has been to drop prices to 34 dols., 
where they now stand. Railmakers anticipate a reac- 
tion to 36 dols., and do not at present believe the 
reports of restricted railway building operations next 
year to be well founded. During the past week orders 
for 5000 freight cars have been placed and the railroad 
managers have other orders to place as soon as car 
builders will be able to accommodate them. The bar 
mills throughout the country are booking large orders. 
The manufacturers of plate and tank iron have been 
booking large orders for bridge, boat, and other pur- 
poses. The coastwise river and lake tonnage of Ame- 
rica is being largely increased. The nail factories 
throughout the country are working about 60 per cent. 
of their capacity ; prices are at 2 dols. to 2.15 dols. 
per keg. ‘lhe wrought-iron pipe capacity of the coun- 
try is all oversold and heavy orders are now awaiting 
acceptance. Best foundry iron is in demand at 21 
dols., 19.50 dols. for No. 2, forge iron 17 dols. to 17.50 
dols. Foreign material is under inquiry, and a great 
deal of material is arriving. 





MISCELLANEA. 
Tue first sod of the Manchester Ship Canal was cut 
last Friday at Eastham, by Lord Egerton of Tatton, the 
chairman of the directors of the company. 


It is rumoured that a dynamo is shortly to be con- 
structed, for central station electric lighting, with an 
armature 42 ft. in diameter, and an output of 3,000,000 
watts. 


The citizens of Melbourne, Victoria, have, at a special 
meeting, agreed to subscribe 3000/. to the Imperial Insti- 
tute, this sum being in addition to the 1000/. already voted 
by the Melbourne Town Council. 


The Metropolitan Board of Works intend during the 
next session of Parliament to apply for leave to bring in 
a Bill empowering them to make a new tunnel instead of 
the one authorised by the Thames Tunnel (Blackwall) 
Act of 1887. The new tunnel is to be situated to the west 
of the site previously proposed. 


A meeting of the South Staffordshire Institute of Iron 
and Steel Works Managers will be held on Saturday, 
November 19, at the Mechanics’ Institute, Dudley. The 
meeting will commence at 6.30 p.m., when a paper will 
be read by Mr. F. W. Harbord, ‘On the Basic Open- 
Hearth Process.” 


A series of progcessive speed trials for the information 
of the constructive department at the Admiralty have 
been made on the Rattlesnake. They commenced at a 
speed of 8 knots, which rose by successive steps to 
20 knots, which is the highest speed yet attained by this 
vessel. The trials extended over two days. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending November 6, 
amounted, on 15,500 miles, to 1,188,579/., and for the 
corresponding period of 1886, on 15,386 miles, to 
1,172,029/., an increase of 114 miles, or 0.7 per cent., and 
an increase of 16,650/., or 1.4 per cent. 


At the meeting of the council of the City and Guilds of 
London Institute held last week, a letter was read from 
Miss Anna Louisa Cohen and Miss Lucy Cohen, offering 
the sum of 1000/. to found a scholarship in connection 
with the central institution in memory of their uncle, the 
late Mr. John Samuel, one of the first members of the 
executive committee. The offer was gratefully accepted, 
and the letter was referred to the committee. 


The Government have decided to keep under their 
direct control the submarine cables connecting England 
and the Continent, and have consequently refused to 
renew the concessions to the Submarine Telegraph Com- 
= It is expected that this action on the part of the 

ost Office will lead to more rapid and efficient working 
of the cables, as additional lines are to be laid and the 
most modern instruments will be adopted. 


An electric tramcar for Australia has recently been 
tested at Brussels. The car is of large size, being de- 
signed to carry sixty passengers, and is intended to have 
a maximum speed of 15 miles per hour. The car was at 
first fitted with motors of Belgian manufacture, but these 
proved so unsatisfactory than English-built motors were 
substituted, with the result of practically doubling the 
efficiency, 


Some difficulty has been experienced in America in 
obtaining a satisfactory coupling for use in heating rail- 
way cars by steam, as rubber tubing is unsuitable for this 
purpose. The Erie Car Heating Company have now 

roposed to make this connection with coils of flexible 

rass tubing, forming a kind of expansion joint between 
the cars, is device has recently been tested at Chicago, 
in the presence of a number of Western Railroad officials, 
and the results are stated to have been satisfactory. 


A novel alarm signal for use at level crossings has lately 
been introduced in America. It is operated electrically, 
but. differs from most of the arrangements ei as A 
devised in dispensing with a battery, the current being 
Ppa from a magneto machine operated by the train 
itself, which in passing depresses a lever, causing a com- 
Lire heavy flywheel, carrying the armature, to 
rotate. The current thus obtained is utilised in ringing a 
gong at the crossing. 


It has long been the practice in America to couple up 


the cars forming a train with a considerable amount of 
slack, the idea being that by this arrangement less power 
was required to start the train, as this operation might 
then be carried out in detail. Recent experiments at 
Burlington have, however, conclusively proved that this 
reasoning is fallacious, and the Master Car Builders have 
in consequence decided that in future the couplings shall 
be tight. 

In the discussion which followed Mr. Reckenzaun’s 
paper on electric street cars recently read before the 
American Institute of Electrical Engineers, a novel form 
of spur gearing was described by Mr. Mailloux. In this 
arrangement the pinion is made of a number of thicknesses 
of raw hide or leather, threaded on a spindle and closely 
pressed together, and on the blank thus formed, teeth are 
cut. It is stated to work noiselessly and well, but as to 
its durability no data are available. 


An intimation has been received at Chatham Dock- 
yard, to the effect that the Admiralty have decided upon 
laying down at that yard next year, a very large un- 
armoured cruiser. The vessel will be an improvement on 
the Immortalité and the other vessels of her class, will be 
propelled by engines more powerful than any other vessel 
of her tonnage in the Navy, and will be longer than any 
vessel now in the fleet. Details have not yet been received 
at Chatham, but are in preparation at the Admiralty. 


We are asked to state that the fire at the premises of 
Messrs. R. Waygood and Company, Falmouth - road, 
Great Dover-street, London, on Friday evening last, was 
confined to the carpenters’ and pattern makers’ shops, 
whilst the main portion of the factory, including the 
machine shops, lift fitting shops, and general offices, are 
practically unhurt. The drawing oftice has, however, 
been slightly injured by fire and water, but as arrange- 
ments have been made to accommodate all the depart- 
ments, work will be resumed as usual in a day or two. 


It is proposed to transfer the manufacture of the West- 
inghouse engine, hitherto carried on by Messrs. Alley and 
Maclellan, of Glasgow, to the Engine Company, Limited. 
The nominal capital is 100,000/. in 10,000 shares, of which 
the original patentees take 1500 fully paid. For several 
later patents, and for plant, uncompleted engines, &c., 
the sum of 10,0007. in cash, and 1000 fully paid shares is 
to be given to the vendors. An engine is to be seen at 
work at Messrs. Russel and Irwin’s, 47, Upper Thames- 
street, London, and many others are in use in this country. 


In 1882. series of piles, coated with various patent 
anti-teredo coverings, were driven at San Francisco for 
the purpose of testing their value. These have now been 
examined, and it was found that all were more or less 
attacked. A pile coated with Pearce’s compound, com- 
posed of parafiin, limestone, and kaolin was completely 
honeycombed, as also were uncoated piles of eucalyptus 
and cedar. The other piles, which had been treated with 
Portland cement, asphalt, and wire cloth, and other sub- 
stances, were also found to have been attacked, though 
the destruction was not so complete as in the cases first 
referred to. 


MM. Bender and Francken give the following recipe 
for making agglomerate Leclanché cells : 


Per Cent. 
Manganese dioxide ve 40 
Graphite... 44 
Gas tar ... 9 
Sulphur ... 0.6 
Water 6.4 


The solid materials are reduced to a fine powder, and a 
thorough mixture of the whole of the above ingredients is 
made, the paste being then placed in a mould and strongly 
compressed. The mixture is then raised to a temperature 
of 660 deg. Fahr., which causes the moisture to evaporate, 
and decomposes the tar. 


At the International Railroad Congress at Milan an 
elaborate report on the employment of a steam or water 
jet, to increase the adhesion of locomotive wheels, was 
presented by Chevalier J. Silvola, of the Mediterranean 
Railway of Italy. In this report it was stated that ex- 
periments on the subject were begun in 1879, and were so 
successful that the plan was adopted for thirty-five loco- 
motives used on the heavy inclines of Pontedecimo-Busalla 
line. A considerable saving has resulted from this policy, 
as the average expenditure for sand on this line had been 
8007. per year, whilst the cost of the new system was only 
1007. It is stated that the engine drivers much prefer the 
new arrangement, as they say it makes the train lighter 
to draw. The St. Gothard line has fifty-five locomotives 
fitted with the water jet, which has here been found 
extremely satisfactory in working. 


An arrangement for indicating to the officer on deck the 
direction in which the engines of a steamer are rotating 
has been proposed in France. By means of asmall pump, 
connected with some reciprocating part of the engine, air 
is either exhausted from or forced underneath an elastic 
membrane, with which is connected a light needle moving 
over a dial, When the engines are at rest this needle 
points to the word stop, but deviates either to the right or 
the left when the engine is in motion, according as the 
pressure underneath the membrane exceeds or falls below 
that of the atmosphere. A cock, connected to and rotated 
by the reversing gear, determines whether the pump in- 
creases or diminishes the pressure beneath the membrane, 
A sounding arrangement is also provided ; this consists 
of two whistles of different tones, which can at pleasure 
be connected with the air space underneath the mem- 
brane, and one or the other sounds, according as the pres- 
sure here is higher or lower than that of the atmosphere. 


A car which automatically records any inequality in 
the laying of a railroad track is in use on the Boston and 
Albany ilroad. The car is about 50 ft. long and is 
supported on acouple of trucks, one of which however is 








of peculiar construction, having three axles, each carryin 
one-third the weight of thisendof the car. To thecent: 
axle is connected a light frame, and any irregularity of 
the track, causing the level of the central axle to fall 
below, or to be raised above that of the other two, causes 
this frame to throw a spot of blue paint on the rail at this 
place. Inside the car is a sheet of paper slowly traversed 
by a worm rotated by one of the axles of the car, and on 
this sheet eighteen curves are automatically drawn. These 
curves record, on 4 horizontal scale of 50 ft. to 1 in., the in- 
equalities in the surface of each rail, and the number of 
vertical and horizontal shocks experienced by the car, 
which give a measure of the comparative roughness of the 
track. Other of the curves record the relative proportion 
of the straight and curved track with the super elevation 
of the outer rail. 


According to the Bautechnische Zeitung the quality and 
probable strength of a rope is to a certain extent indi- 
cated by its appearance. Thus a good hemp rope is hard, 
but flexible, and has a colour varying from a yellowish to 
a greenish grey with a sort of silvery or pearly lustre. A 
dark colour indicates that the _e has been injured by 
fermentation during the process of curing the hemp, whilst 
the occurrence of brownish spots shows that the rope has 
been spun whilst the fibres were still damp, and the rope 
is in consequence weak and soft. Occasionally a rope is 
made from inferior hemp covered with an outer layer of 
better quality, but this fraud can be detected by section 
and examination. Inferior ropes are also made from short 
fibres, which gives them a woolley appearance, or from 
strands of varying quality, which gives rise to irregularity 
in its appearance after spinning, by which it can be 
detected. Hemp ropes are occasionally spun with a 
central core, but this, though increasing the strength of 
the rope, is very liable to rot. Wet ropes have only one- 
third the strength of dry ropes, and this is further 
diminished by the use of grease or soap. Tarring ropes 
increases their durability when exposed to the weather, 
but diminishes their strength and flexibility. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Miners and Restriction.—The Denaby Main, 
Manvers Main, Thrybergh Wall, and Warren Vale 
miners have, like other collieries throughout the county, 
received ballot papers from the Yorkshire Miners’ Associa- 
tion on the question of a limitation of the output which 
is to be decided at the next conference. 


Miners’ Meeting at Ilkeston.—A crowded meeting has 
been held at Ilkeston, when between 300 and 400 men 
were present. Councillor Moss took the chair, and was 
supported by Mr. James Haslam, secretary of the Derby- 
shire Miners’ Association, and Councillor Sutton. r. 
Haslam urged on his hearers to throw in their lot with 
the Union, pointing out that only a week or two since 
one local colliery had successfully resisted a threatened 
reduction by a combined opposition to it. He explained 
what steps would be taken in case the eight hours’. move- 
ment, the one day a week play, and the week holiday to 
clear off stocks, were adopted by a large majority of the 
miners of the country, and hoped that, whichever way 
they voted, they would support the action of the majority 
when decided upon. At the close a resolution was 
accepting the Edinburgh programme as a step in the 
right direction, and pledging the meeting to do all it 
could to bring it about as speedily as possible. 


The Strike of Notts Miners.—The strike of the men em- 
ployed at the Woltaton Colliery, Notts, has now assumed 
a more favourable aspect, and there is a probability of 
the men resuming work at an early date. 


Proposed New Coal Railway in South Yorkshire. Sur- 
veys have been taken of the route for the proposed new 
line of railway for the conveyance of coal from Stairfoot 
and the Thoughton Main Colliery, Darfield, it being 
understood that the Manchester, Sheffield, and Lincoln- 
shire Railway Company have in view the construction of 
a branch railway across the Dearne Valley to their line at 
Stairfoot. The route has been surveyed by Mr. Coles 
and Sir A. Douglas, who is the engineer in charge of the 
work. The line will only be a short one, but its import- 
ance can scarcely be overrated, as it will open up railway 
communication through a part of an undeveloped coalfield 
which has not yet been worked, and which has at present 
no railway communication. The project is all the more 
important seeing that the coal trade is leaving Barnsley 
the thick seam being almost worked out at the local 
collieries. It is understood that a Bill authorising the 
extension of the line will be promoted in the next session 
of Parliament. 


Trade.—The local pig-iron trade maintains its position 
fairly well, and at the ee markets during the week 
quotations have been firm. The prices actually realised 
are not, however, satisfactory, and to make the slightest 
profit the furnaces have to be kept going to their fullest 
extent. Best local brands of pig are in fair demand, so 
that the make of this quality is increasing, but for ordi- 
nary makes the quotations run as under: No. 1 foundry 
34s. to 35s. ; No. 2, 32s. to33s.; No. 3, 30s. to 31s. ; No. 4 
30s. ; No. 3 forge, 28s. to 30s. ; No. 4, 28s. ; and mottled 
and white, 27s. per ton at the furnaces. There is again 
no alteration to notice in the call for finished iron, 4/. 10s. 
remaining the price for commonest makes of bars and 
hoops, and 10s, bigher for better known sorts, 





Bripaine THE Tacus.—The house of Eiffel has con- 
cluded a contract with the Royal Portuguese Railway 
Company for the construction of a bridge over the Tagus 
in substitution for one near Barquintra, The bridge will 





be 1662 ft. in length. 
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ACCIDENTS IN MINES. 

At the ordinary meetiog of the Institution of Civil 
Engineers on Tuesday, the 15th of November, er 
was read on “* Accidentsin Mines,” Part II., by Sir F. A. 
Abel, C.B., F.R.S., Hon. M. Inst. C.E. 

In the first part of his memoir, on the causes, &c., of 
accidents in mines, which was read on the 24th May last, 
the author, after reviewing the statistics relating to mine 
accidents and progressive legislation connected with mines, 
dealt with the subjects of accidents due to falls of coal or 
stone, shaft accidents, and casualties of a miscellaneous 
character, and with the directions in which improve- 
ments in methods of working, of appliances, and of regu- 
lations had already brought about, and might still be ex- 

cted to accomplish, a reduction in the proportions borne 

y accidents to the total number of men employed in mines. 
An examination was made into the nature of firedamp, 
into the condition of its existence in coal and adjoining 
strata, the probable sources of blowers and sudden out- 
bursts of gas, and the means for detecting and estimating 
the proportion of firedamp in the air of mines. Sugges- 
tions for dealing with firedamp, as well as recent great 
improvements effected in the ventilation of mines, were 
discussed. It was pointed out that the existence, under 
normal conditions of work in extensive coal mines of a 
fiery character, of any but very small proportions of fire- 
damp in the workings and mine-ways, was very excep- 
tioral, but that certain conditions, prevalent in many 
mines, were now recognised as constituting an important 
element of danger, additional or supplementary to, or 
possibly even independent of, the existence of firedamp. 

The second part of the memoir, read at the meeting of 
the 15th inst., resumed a consideration of the views which 
have been entertained and challenged regarding the in- 
fluence of variations in atmospheric pressure upon the lia- 
bility to a sudden contamination, to a dangerous extent, 
of the air in a coal mine by firedamp. The careful exami- 
nation of existing observations and speculations led the 
late Royal Commission to conclude that, while certain 
coincidences of fall and rise of barometer with explosions 
might be selected to support particular views or theories, 
no general connection had been satisfactorily established 
between colliery explosions and sudden barometric 
changes ; and that the official issue to colliery districts of 
warning of approaching changes in atmospheric conditions 
was to be deprecated, as tending to encourage a false sense 
of security, and to divert attention from other sources of 
danger which might be more potent. Attention was 
directed to the accumulation of gas, or explosive gas and 
air mixture, in the goaves or old working places, imper- 
fectly filled up with débris, and often inaccessible to 
anything approaching efficiént ventilation, of which 
extensive areas existed in many mines. The possi- 
bility of a communication being established between 
the gas-laden spaces in such goaves, and those parts of 
adjacent coal seams or stone strata in which blasting was 
being carried on, by fissures resulting from settlement of 
roof or other causes, was pointed out, and it was indi- 
cated that even the flame froma “‘ blown-out” shot might, 
in particular classes of workings, and where inflammable 
dust existed in abundance, extend to goaves where an 
explosive mixture of firedamp and air might lurk. The 
importance of filling up, as completely as possible, the 
worked-out places or goaves in localities underground 
where there was any possibility of firedamp accumulations 
being produced, and where they could not be effectually 
dealt with by the existing ventilating appliances, was 
therefore insisted upon. 

The influence of coal dust in extending and aggravating 
the effects of firedamp explosions, which was first demon- 
strated by Faraday and Lyell in an official report to the 
Home Secretary on the Haswell colliery explosion in 
1844, was next discussed. The fact that, even in the 
complete absence of firedamp in the air, a sufficient coal 
dust deposit in the immediate vicinity of a working, or 
the employment of coal dust as tamping, gave rise toa 
considerable elongation of the flame projected by a 
*blown-out” powder shot, had been abundantly demon- 
strated by many experimenters since that time, although 
the scale, and the attendant conditions, of the experiments 
had but in very few instances sufficiently approximated 
to conditions occurring in a coal mine itself, to allow of 
deductions which could be considered to apply to the 
latter. Experiments made a good many years ago, by 
Messrs. Hall and Clark, in an adit driven into a coal 
seam, others by the author in some military mine galleries 
at Chatham fortifications, and more especially a series of 
experiments with various descriptions of coal dust, made 
upon a scale representing actual practice by the Firedamp 
Commission of the Prussian Government, had, however, 
fully confirmed the conclusions previously arrived at 
regarding the important part played by coal dust in 
mine explosions. This was now so thoroughly recog- 
nised that Yaron measures, bearing chuetiienlly 
upon the dangers which might arise in carrying on 
blasting operations in dusty mine workings, constituted 
an important feature in the Mines Regulation Actepassed 
last session. The manner in which the dangers arising 
from the presence of dry, very fine and inflammable 
dust in mine-ways and workings, were increased by the 
presencein the air of a yor of firedamp, so small 
as to escape detection by the most skilful inspector by 


searching with a safety — was described, and the 
osi 


ibility of disastrous explosions resulting from the 
ignition by a powder shot of highly inflammable, dry, and 
exceedingly fine descriptions of dust, even in the complete 
absence of firedamp, was indicated. The necessity for 
removing dust from the workings, supplemen by 
copious watering, immediately before the firing of a shot, 
and other practical precautions, was therefore insisted 
upon, if powder was to be allowed as the blasting agent in 
dry and dusty places. The merits of other explosive 
agents which had been proposed as substitutes for powder 





were discussed, and also the origin and development. of 
methods extensively tried by the late Royal Commission 
and others for applying water, in conjunction with the 
explosive, as a means of extinguishing flame and sparks 
produced in firing shots, It was shown that, while none 
of these could be relied upon as a safeguard when powder 
or any explosive analogous to powder, was employed, the 
water cartridge (7.e., a charge of explosive surrounded on 
all sides by water), as originally devised and made public 
by the author, and the comparatively simple and even 
more efficient method of using water in conjunction with 
@ porous body, such as sponge or moss, allowed of the 
perfectly safe employment of nitro-glycerine preparations, 
such as dynamite and gelatine-dynamite, and of some 
other ‘‘ high explosives” in dusty workings; this was so, 
even where firedamp was present in small proportion, or 
where there was a possibility of the emission of gas in con- 
siderable proportion. Proposals to employ substances as 
tamping, or in admixture with the charge, which would 
evolve vapour of water, or non-combustible gases, when 
exposed to heat, were viewed unfavourably, inasmuch as 
the almost instantaneous duration of exposure to heat 
of such materials, when the shot was fired, would be 
insufficient to accomplish the desired generation of non- 
combustible vapours or gases to an extent calculated 
to exert any important ie ao effect. The practical 
experience gained in the employment of compressed lime 
and water, according to the plan devised by Messrs. 
Smith and Moore, had demonstrated that this method of 
getting coal, which was absolutely safe in its nature, 
admitted of decidedly advantageous application in some 
varieties of coal, though it coul a no means be generally 
substituted for explosive agents. Improvements, in point 
of safety, in methods of firing shots were pointed out, and 
stress was laid upon the advantages which would in many 
localities be secured by the application of electricity to 
the firing of shots. . 

The author next devoted much attention to the subject 
of safety lamps; the elaborate systematic experiments 
carried out by the late Royal Commission with upwards 
of 250 lamps were discussed, and the results of similar 
experimental investigations by Associations of Mining 
Engineers and others were referred to. Much stress was 
laid upon the unsafe nature of the Davy, Clanny, and 
Stephenson lamps, in their original forms, under the 

resent conditions in regard to the air currents met with 
in mines, as pointed out by observers previous to the ex- 

riments of the Commissioners, and as officially recorded 

y the latter in 1880. It was pointed out that simple 
modifications of these, applicable to existing lamps, 
rendered them comparatively very safe, so that the exclu- 
sion of the ordinary or ‘‘ unprotected” forms of those 
lamps by the Act recently passed need not have entailed 
any serious hardship or inconvenience. The Commis- 
sioners had specified several lamps as combining safety in 
a high degree with comparative simplicity and efficiency in 
light-giving power, and further important improvements 
in safety lamps had been made since the final report of the 
Commission was completed. Information in regard to im- 
provements in the locking of lamps and in the illuminating 
agents to be used in lamps was given, and the great im- 
portance of providing, at all mines where safety lamps had 
to be used, efficient means for testing these in gas, before 
they were issued for use, was insisted upon. 

An account was given of the great progress which had 
been made, within the last two years, towards pro- 
viding the miner with a thoroughly portable, self-con- 
tained electric lamp, capable of furnishing a light equal 
to that of the best safety lamps, during the entire period 
of a working shift. The results obtained with secondary 
battery lamps devised by Mr. Swan and Mr. Pitkin, and 
with the primary battery lamps of Schanschieff, Coad, 
Blumberg, and others, were described. Extensive trials 
of the Swan lamps, as manufactured by the Edison-Swan 
Company, had already established their efficiency under- 
ground, and primary battery lamps, of the Schanschieff 
type, and, perhaps, of others, seemed likely to enter into 
a serious competition with regard to size, weight, illumi- 
nating power, and cost. The latter item appeared at 
present the most serious obstacle to the extensive use of 
electric lamps by the miner. Electric light installations, 
for illuminating the pit bottom, the main haulage roads 
to some distance, and the screens, sidings, offices, &c., 
on the surface, had already been adopted at some ex- 
tensive collieries with beneficial results, and a very im- 
portant future was opening up for the applications of 
electric lighting in connection with coal mines. 

The author referred, in conclusion, to illustrations of 
the important extent to which the labours of the late 
Royal Commissioners and of others had been applied to 
the future benefit of the miners in the Coal Mines Regu- 
lation Act of 1887. 





THE LISHMAN BOILER. 
To THE EpiToR OF ENGINEERING. 

Srr,—Mr. Scott’s letter, although of a rather personal 
character, is not uninteresting and contains certain state- 
ments, which, to students of thermic chemistry, appear 
rather curious. 

Before, however, I draw attention to these statements 
I should like to mention to Mr. Scott that solid hearth 
fires are not new—neither is the system of passing the 
waste gases through water. 

Mr. Scott says that this so-called novelty in steam 
generation is capable of evaporating 14.40 1b. of water per 
pound of fuel at 601b. pressure ; this is a startling state- 
ment, inasmuch that recent direct calorimetric investiga- 
tions show that such an evaporative result is impossible. 
Will Mr. Scott kindly, first, give an analysis of the fuel he 
used ; and secondly, say whether he has its actual calori- 
metric value ; and will he further state, thirdly, what was 
his evaporation per square foot of heating surface ; and 





fourthly, whether he has deducted from the useful 
evaporative results the weight of steam required to drive 
the enormous volumes of waste gases through a head of 
4in. of water ? 

I should also like to ask for an explanation as to the 
meaning of the stated ‘‘increase of the properties of com- 
bustion” claimed. 

From experience I can say that with a solid hearth fire 
it is practically impossible to avoid producing smoke, 
although by forcing the latter through a head of water it 
may be prevented from issuing into the air; this may be 
a good method of smoke curing, but it is neither scientific 
nor economical. 

The only scientific way of using fuel is to convert it into 
gas in a gas producer of a Wilson-Thwaite or Siemens 
type. Assoc. M. Inst. C.E. 








THE EFFECT OF REPEATED HEATINGS 
ON IRON. 
To THE Eprtor or ENGINEERING. 

Sir,—The letter from your Glasgow correspondents 
neither confirms nor disproves the hypothetical causes of 
the “‘ effect of repeated heatings on iron” advanced by 
me. I should say that in the examples of their experience 
0 the vibratory and recarburising influences came into 
play. 

In the suspension of the chains, in tensiun, over the 
Soeee pans, I presume they would be subjected to the 
influence of hydrocarbon vapours, that is, assuming the 
system of dipping is that of the late Dr. Angus Smith. 
Consequently, although the temperature cannot be high, 
nevertheless it is not impossible that besides the vibratory 
action (which may be the sole cause), a slow carburising 
pacar may follow, to alter the molecular structure of the 
metal. 

In the instance of the core-drying stove, if the draught 
is so arrested as to fill the stove with flame, its tendency 
will be more or less a carburising one ; the fact of the fuel 
being gaseous is unimportant. 

The question can only be definitely settled by the ana- 
lysis of the subjected and altered metal ; possibly it may 
be found to arise from both the causes I have advanced, 
and it is also possible that the absorption of sulphur may 
have played a part. In some experiments with the direct 
reduction of iron, the spongy metal was thrown on toa 
bath of pig; its lighter specific gravity caused it to float on 
the surface, where it was subjected to direct contact with 
gaseous fuel of a rather sulphurous character ; the 
spongy metal rapidly absorbed the sulphur and caused 
the failure of the process. 

Yours faithfully, 


B. H. THWAITE, 








GERMAN-SWEDISH IRON. 
To THE EpIToR or ENGINEERING. 

S1r,—We have received a letter this morning from 
Dusseldorf, Germany, of such a remarkable character 
that we think its contents ought to be made public, 
although it is marked ‘‘ strictly private.” We do not 
think it necessary to publish the writer’s name, but the 
original letter can be seen here, by any representative you 
choose to send, on your undertaking to suppress names. 

e are, your obedient servants, 

Glasgow, November 16, 1887. EXPORTERS. 


[IncLosuRE. ] 
Dusseldorf, November 14, 1887. 
ou kindly inform me whether you 


Dear Sirs,—Will 
steel bars for the India or China 


are buyers of Swedis 
markets ? 

There is now made in Germany a quality of steel bars 
stamped and all with Swedish brands, which to all practi- 
cal purpose is equal to the real article. 

If you like to try the quality I can send you some 
samples, and if you decided to buy some afterwards you 
need not get the works to stamp any brand which you 
may decide upon putting on. This you can get done after 
the bars have left the works, or the works will do this for 
you. ¢ 

This is strictly private, and I shall be glad if you will 
kindly treat it as such, only some people I know are 
making, these days, enormous profits out of this. 





LIGHTNING : ErRatTuM.—In our article on “ Lightning” 
in last week’s issue, it was stated that the distance of a 
flash of lightning from an observer could be estimated by 
counting the seconds which elapse between the flash and 
the peal, and allowing a distance of four miles for every 
second counted. Most of our readers would perceive 
that this distance had been arrived at by a printer’s error 
by which ‘‘ one-fourth mile” had been converted into four 
miles. This figure is, of course, not perfectly exact, as 
the speed of sound varies with the temperature of the air, 
lying in hot weather midway between one-fourth and one- 
fifth mile per second. 


New Sovran Wetsu Rartways.—The third section of 
the Northern Railway of New South Wales which will join 
the Queensland Railway, and ultimately connect Sydney 
with Brisbane, has been recently opened. The section 
extends from Gosford, on the Hawkesbury, to Newcastle, 
a distance of about 50 miles, and a short line to connect 
the railway with a bridge now being erected over the 
Hawkesbury is all that is now required to complete the 
connection between Sydney and the Queensland border. 
It is expected that the Illawarra Railway, between 
Woolongong and Kiama, will be opened for passenger 
trafficin about a month, The line between Clifton and 
—— will not be opened for another eighteen 
months, 
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INDICATOR DIAGRAMS; TRIPLE-EXPANSION ENGINES. 
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INDICATOR DIAGRAMS FROM TRIPLE- 
EXPANSION ENGINES. 
To THE EpiToR OF ENGINEERING. 

Sir,—I inclose a blue print of sets of cards from the 
engines of the Sitka and the Gogebic. These diagrams 
are not as others that have been taken from these engines, 
but are selected as being taken under almost identical 
conditions. 

The engines are 20 in., 32 in., and 52 in., by 40 in. 
stroke, and are exact duplicates, with the exception of 
the crankshafts, that of the Sitka being made “‘ high 
pressure leading,” and the Gogebic ‘‘low-pressure leading.” 

The effect of the difference in sequence of cranks is very 
marked in the line of the receiver pressure in both the 
high-pressure and intermediatecylinders, but the equalisin 
of the receiver pressures does not seem to have a benefici: 
effect on the working of the engine. The apparent 
inferiority of the engine of the Gogebic may be due to the 
fact that it was her first trip, while the test was made on 
the Sitka during her third trip. 

The failing in economy previously mentioned* is pro- 
bably due, in general, to the very poor quality of the coal 
used, in this particular case aggravated by unprotected 
boilers. Yours, &c., 


Ww. P. E. Manon. 
Detroit, Mich., Oct, 27, 1887. F. I. and B. Works. 








THE DUDLEY BOILER EXPLOSION. 
To THE EpiTor oF ENGINEERING. 

Sm,—I was very pleased to read your article on the 
Dudley boiler explosion and Mr, Marten’s report thereon. 
The latter is so very remarkable you will perhaps kindly 
allow me to notice a few of the most remarkable state- 
ments. Mr. Marten admits that ‘‘ there is no control 
over the generation of steam” in these Rastrick boilers ! 
and that the enginemen have to “ deal with the safety 
valves by means of rods”! These startling statements 
are quite true, and exactly what I found out twenty-five 
are ago, on being sent into this district to inspect 

ilers. I used to tremble almost when going over these 
boilers when I knew that the shell plates opposite the 
furnaces were red hot, fractured, and leaky. I soon 
came to the conclusion that as these boilers were worked 
they were always very dangerous, and I remember very 
well expressing my fears to a well-known ironmaster for 
whom I inspected a large number. 

We were in the office together and close to one of the 
boilers when we were startled by hearing the safety valves 
blowing until the engineman “travelled round to deal 
with them.” I thought now is my opportunity to try and 
convince my friend of the highly dangerous manner of 
working these boilers that are subject to such fits and 
starts, and over which there is no control of the firing. 
He was convinced that I was right in condemning first of 
all the plan upon which they are universally seated, and 
fired against in their very weakest parts; and he at once 
authorised me to have one boiler altered to my suggested 
ase, namely, reversing the course of the flues by con- 

ucting the first heat of furnaces into the large internal 
tube and from thence through the cross-tubes and round 
the outer shell previous to going up the stack. This was 
done, and the boiler worked a while free from leakage 
or repairs ; but I was suddenly wired for one day owing 





* Sze letter on page 356 ante. 
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to one of the furnacemen having been blown from the 
mouth of the furnace by an explosion of gas that had 
formed in the flues of the boiler, and which he had ignited 
by his own incautious act. This occurrence was made the 
pretext by a prejudiced manager and ignorant workmen 
to go back to the old state of things. It is astonishing 
what ignorance and prejudice exist amongst the work- 
men, and even the managers also, as —— these boilers; 
the boilermakers also are against any change from the old 
plan of working that finds them so much to do in the way 
of repairs on every ible occasion. Whenever there is 
a stoppage or holiday time these boilers want repairing 
with plates and patches opposite the eyes of the furnaces, 
where ‘‘seam rips” are a common occurrence and by no 
means “ difficult to find.” 

I also beg leave to take objection to another statement 
in the report, viz. : ‘“‘ Even if the stop valve was shut the 
pressure would not rise to more than 4 lb. or 5 lb. above 
the working load.” Any engineer who is acquainted with 
the construction of these so-called safety valves of the 
Black Country will demur to that; and I have seen my- 
self the steam gauges go up 5lb., 10 lb., 20 lb., and 30 lb. 
even, when there has been no controlling of the furnaces 
and the safety valves not dealt with. The sketch (Fig. 1) 
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shows a common type, and when they happen to be made 
with very short links and pins to fit, the valve will not 
lift at all freely, for directly it should begin to rise it locks 
itself, and has to be ‘“‘dealt with” before it will right 
itself. I came across an instance where two pairs of these 
valves were so constructed that they could not possibly 
lift 4 in. without being locked, and the pinholes had to be 
filed oval in order to allow of hitching over, the inside 
guide preventing even the canting over of the valve and 
consequent partial blowing often mistaken for free blow- 
ing of steam. They are frequently turned out with 3 in., 
§in., ?in., and even 1 in. width of seatings, and a little 
thoughtlessness on the part of the workman when turning 
the bevel seat, will convert the same into a perfect wedge ; 
and I have actually found so-called safety valves stuck 
fast of themselves! In one instance I took the weights 
from off the levers and laid them down at the feet of the 
engineman before he would acknowledge that the valve 
was stuck fast, and there was nearly 50 lb. on the gauge 
at the time ! ‘ ’ E 

It is about twenty years since I designed a simple safety 
valve free from these defects, having no gua: guides, 
nor anything else to prevent the free action of the valve. 


Upon showing it to the maker of the two pairs of valves 
before named, he said he should not be such a fool as to 
make a “safety clack” like that. ‘‘ Why, man,” he said 
to me, “‘what’s to prevent the clack being blown out 
And I replied, 


altogether when the boiler jumps?’ 





“ Better that the valve should be blown away than the 
boiler blown to pieces.” Allow me to present you and 
your readers with a tracing, with full permission to any 
of the latter who may be safety valve makers to copy 
without acknowledgment, as I find some in this dis- 
trict have already done, I claim to be the very first 
who ever made what I call a seatless safety valve free 
from guards or guides, shown in Fig, 2. 
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If the edge merely be turned off it is quite sufficient, and 
will not cut or groove the valve at all. When the valve 
begins to rise it will lift freely in almost a perfectly ver- 
tical direction for more than one-fifth of its diameter, as 
may be seen from the sketch. If care be taken not to 
scratch or damage the seatless seating, the valve will 
never require any grinding or omen up as al] other valves 
with broad seatings do. As proof of this there may be 
seen four pairs of 3 in. that have been at work about 
twenty years, and which have not yet been subjected to 
=. grinding or facing up. 

here appears to have been much contention as to 
whether the stop valve was open or closed at the time of 
the explosion ; whether open or shut, however, it would 
not have caused the “accident” had there have been 
reliable safety valves. Sir, I think you and your readers 
will agree with me that the report of Mr. Marten, and 
the inquest ene also, are most unsatisfactory and 
require explanation and ventilation. It might surely be 
asked with great propriety, why these Rastrick boilers, 
that Mr. Marten admits are “‘ not controllable,” should 
be allowed to work at all under such circumstances, 
much less insured in his very company for as much as 
500/.? It might likewise, I think, be inquired with some 
propriety, how it is that when these awful ‘“‘ accidents” 
so-called occur, that an officer or paid servant of an assu- 
rance company should be deemed the most fitting person 
to make examination and report, and advise even, the 
——— of the Crown? 

he company Mr. Marten represents was started directly 
after the great explosion of a trick boiler at Millfields, 
where no less than twenty-three lives were sacrificed. I 
was on the scene of that explosion in a very short time 
after its occurrence and was soon satisfied that it was no 
“accident” at all, but that the occurrence was entirely 
owing to the reckless manner in which these boilers were 
and are worked in the Black Country. At that time “‘deal- 
ing with the safety valves” was very common, and I have 
known the men to “travel round” and get hold of the 
** rods” attached to the levers and actually hook them on to 
staples driven into the boiler side walls for that express 
purpose! Another Black Country practice is to run lead 
round the safety valve seatings to make them tight ! 

It isto be hoped that Mr. Marten—who prefaced his 
report by a? the jury that he had devoted “‘ a life- 
time” to the finding out of the causes‘of these awful boiler 
explosions—will have found out some of these practices. 
Insuring boilers that are ‘‘ beyond control” won’t prevent 
explosions. Insurance is one thing, and responsible in- 
spection is another thing, but there does not seem to be 
much responsibility attaching to Mr. Marten’s inspection 
when a professedly practical man examines a boiler the 
day before it explodes and —— it in a good con- 
dition. I am told that Mr. Job Short is an engi- 
neer and practical boiler inspector of large experi- 
ence, and I should like, Sir, through your kindness 
to ask him how he could think of reporting that 
boiler to be in good condition and fit to be insured ata 
high pressure and for 500/., when he knew very well that 
it was very nearly thirty years old and had been subjected 
to uncontrollable firing the whole of that time? Does he 
not know that the plates directly subjected to the fierce 
and uncontrollable heat of four puddling furnaces are 
never sound after even the first shift? I never inspected 
one myself but I found the seams sprung and fractured, 
if not ripped, and it is no wonder to anybody knowing the 
conditions under which these boilers are generally worked. 
They will often go from a month to three months without 
cleaning, at which times, owing to the dirty canal water 
from which they are generally fed, the bottom parts of 
the shell plates are Suchet up with mud for a depth of 6 in. 
to 12in., as I have often seen them. I remember after 
one explosion of a Rastrick seeing a man engaged literally 
with a pick and a spade at the bottom of the boiler! [ 
mean to say, Sir, that —— years is too long a life for a 
Rastrick boiler, even at 20 lb. per square inch, and that 
no such boiler 9 ft. 3 in. in diameter, and pressed to 35 lb. 

square inch, was ever in pg condition after that 
length of time, even if it were at any time in its existence, 
as a 9 ft. 3 in. diameter shell without stays—as in these 
boilers—is too large and weak for that at any 
time, young or old. Sir, I hope my letter will not 
be misunderstood or misconstrued at all by Mr, Marten 
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or any of his staff, but I must maintain that their 
reports of this affair are eminently unsatisfactory touch- 
ing the causes of explosion. hen boiler assurance 
was first started, it was predicted by such high authori- 
ties as the late Sir William Fairbairn, Bart., and 
Hugh Mason, M.P., past-presidents of the Association for 
the Prevention of Boiler Explosions, that:insuring steam 
boilers as common risks of every-day life, was decidedly 
wrong, and would tend to the increase of what ought to 
be considered very uncommon risks, and which should 
be avoided at any reasonable cost. Boiler explosions 
used to be so rare, that when one did happen the engi- 
neering journals were full of the interest and excitement 
caused thereby ; but now we can read of the most ‘as- 
tounding inquest proceedings on two explosions—Dudley 
and Antrim—almost in one week, without their eliciting 
a single notice from any journal that I have seen except 
your own. The Antrim explosion is as remarkable, and 
quite as disgraceful and discreditable to anything like 
honest and efficient inspection, asis the Dudley one. This 
boiler—like the Dudley one—was examined thoroughly 
by the Insurance Company’s inspector shortly before 
the ‘‘ aecident,” and at the inquest it was proved that it 
was rusted through at the plates resting on the mid- 
feather seating, but the inspector innocently declared 
that ‘She did not think it could have been discovered 
unless he had removed some of the brickwork!” I have 
myself found scores of boilers, during the last thirty years 
of my practice, corroded through the plates resting on 
damp seatings, and always ‘‘removed some of the brick- 
work” without asking anybody’s permission, simply be- 
cause I thought it was my duty to examine. Strange to 
say, however, it is not always by doing your duty and 
thus preventing awful “‘ accidents,” that you best please, 
for manufacturers—as a rule—prefer to pay for risk and 
benefit by insurance, rather than pay for inspection pure 
and simple, hence the failure of the above-named Associa- 
tion for the Prevention of Boiler Explosions, instituted and 
established by the greatest living authorities. I was the 
inspector of the largest district under that Association for 
nearly four years without experiencing a single explosion 
to any boiler under inspection. Since that time I have 
had twenty-five years’ practice on my own account without 
any explosions save and except one in Legge-street, 
Birmingham, which was an old second-hand boiler that I 
had condemned both verbally to the proprietor himeelf, 
and likewise in my reports. Sone others I have reported as 
unsafe that have been afterwards insured, and some ex- 
ploded ; notably one in the Black Country, upon hearing 
of which I went over to look at, &c., but was curtly re- 
fused admission to the works at all. Even within the 
last twelve months a number of boilers that have been 
under my responsible inspection for the last twenty years 
and more, have been taken from me and insured because 
the proprietor ‘‘ desired a change,” and because he could 
t them insured and inspected (?) for a few pounds a year 
ess than my remuneration. It is a fact, Sir, that some 
of the insurance companies will actually insure and profess 
to inspect boilers for less than 1/, per annum ! How much 
their inspection is valued at may be inferred by the results 
of their inspections at Dudley and Antrim, as recorded in 
your columns, 
I beg leave to remain yours faithfully, 
November 8, 1887. JOHN SwirFt. 








EXTRACTION OF OIL BY THE BISULPHIDE 
OF CARBON PROCESS. 
To THE Eprror oF ENGINEERING. 

Srr,—Can any of your readers give us names of an 
firms supplying plant for extraction of oil by the bisul- 
phide of carbon process ? 

Yours truly, 
J. H. VAVASSEUR AND Co, 

Uxbridge, November 9, 1887, 








New ZeaLanp Rattwars.—The New Zealand Govern- 
ment proposes to raise a loan of 2,000,000/. for further rail- 
way construction, and then to pause fora while. Of the 
2,000,000/. proposed to be raised, 800,000/. is to be ex- 
pended upon the Otago Central line, 

Tue Nortu Sea anp Battic Canat. — During the 
year 1888, 16,000,000 mark (800,000/.) will be expended on 
the Holstein Canal. Of this sum Prussia contributes 
5,200,000 mark, and the other German countries the rest. 
The principal technical staff has now been completed ; the 
commission has at its disposal 5 inspectors, 25 masters, 
10 foremen, 10 land surveyors, 32 draughtsmen and assis- 
tants, 4 inspectors of barracks, 40 landlords of barracks, 
1 chef de bureau and 40 assistants. 

Tuer TUNNEL UNDER THE GRaIG, Pontypripp.—As 
announced in our issue of the 4th iust., the headings of 
the tunnel on the Barry Railway under the Graig a 
tain have now met. The strata passed through varied 
much, veins of coal, fireclay, and a hard sandstone con- 
taining nodules of quartz were in turn encountered. Ar- 
rangements had been made with the Rock-Winning Com- 
pany to drive one of the headways with the ‘‘ Baby” drill, 
but owing to imperfections in the machine they were 
unable to accomplish this. The work was then done by 
the percussion drills and air compressors introduced by 
Messrs. R. Schram and Co., of 17a, Great George-atreet, 
Westminster, and with these a high rate of progress was 
attained, reaching a total of 33 yards per week at the two 
faces. Two drills were employed at each face, those in 
one heading were 3 in. in diameter and were worked by 
an air compressor 10 in. in diameter by 12 in. stroke. In 
the other heading, 34 in. drills were employed, and the 
compressor had a diameter of 12 in. 


LIGHTING BY INCANDESCENCE.* 
By James Dreper, Honorary Member. 
(Concluded from page 470.) 


Clamond.—Following another line of experiment, M. 
Ch. Clamond, of Paris, has succeeded since 1880 in evolv- 
ing a system in which a brilliantly white light is obtained 
by incandescence, but which for several reasons—chief 
among them the fragile character of the incandescing 
medium, and its short duration—does not seem suitable 
for adoption except in special cases. M. Clamond’s 
original idea is contained in an English patent granted 
on May 24, 1880, and is embodied in the following para- 


raph : 

‘** The object of the apparatus is to produce a flame which, 
sustained by atmospheric air, is rendered capable of pro- 
ducing the luminous effects of flames sustained by oxygen, 
this result being obtained by a preliminary heating toa 
high temperature of the air that sustains the flame, so 
that little or none of the heat evolved at the point of 
combustion is absorbed in heating the inert nitrogen. 
For the combustion of gas in this manner the air on its 
way tothe flame is caused to pass through a tube of re- 
fractory material, which is heated to a high temperature 
by jets of the gas playing against its external surface, 
and in order that the air may be more thoroughly heated, 
the interior of the tube is divided by partitions, having 
apertures through which the air has to pass in a zigzag 
manner, being subdivided into numerous streams directed 
against the heated sides of the tube. From the tube the 
heated air issues through small gah and mingles 
with the ignited gas, producing a flame of intense heat, 
which directed on refractory material, such as lime, causes 
incandescence.” 

In this specification M. Clamond does not confine 
himself to the use of lime, but mentions other refractory 
materials, such as metallic oxides, magnesia, or zircon. 
His second patent, dated April 22, 1882, carries the in- 
vention several steps forward. Here a simpler and more 
efficient atmospheric burner is described, the main feature 
of which consists of a central vertical tube through which 
the air passes to the burner beneath surrounded with 
parallel and perforated tubes, from which small flames 
impinge upon it, and bring the air to a very high tem- 
perature, gas being led toa suitable burner at the bottom 
of the central tube. The main feature of the invention, 
however, is in the form of the incandescent medium 
which consists of magnesia fashioned into a reticulated 
cone, the process of manufacture being as follows: 

** Magnesia, calcined and pulverised, is rendered highly 
plastic by thoroughly mixing it with a solution of a salt of 
magnesia that is readily decomposed by heat, such as the 
acetate of magnesia. The plastic paste being put into a 
cylinder and subjected to moderate pressure by a piston, 
is caused to issue in continuous threads or tubes through 
asuitable die. These are then dried and thoroughly baked, 
during which operation the acetate becomes decomposed, 
and the acetic acid being driven off, there remains only com- 
pact and solid magnesia in the original form, The magne- 
sian threadsas they issue from the dieare wound on a bobbin 
or mandrel which turns first on an oblique axis and then 
on an axis at right angles to the former, so that the 
threads cross each other and adhere at their crossings, 
thus forming a network which, being dried and baked, 
constitutes the basket of magnesia thread. The basket, 
may be cased over with paper or any other combustible 
material so as to strengthen it for transport and handling, 
this casing being burnt away when the jet is ignited. The 
magnesian basket is supported in a basket made of 


platinum wire or other refractory metal, with large 1 


meshes attached to a ring provided with a bayonet catch, 
so that it can readily be removed to replace it in the 
magnesia basket.” 

A patent, dated the 12th of June, 1882, refers to further 
modifications of the same ys of burners as that already 
described, the waste heat from combustion being utilised 
to bring the mixture of gas and air toa high temperature 
by means of a metallic rod passing through the centre of 
the burners and exposed to the waste heat. This rod 
being in contact with metallic collars surrounding the 
tubes through which the gases pass to the burner, the 
gases are raised to the temperature desired. The devices 
already described are all characterised by the fact of their 
requiring a special supply of air delivered under pressure, 
and the remaining patents of M. Clamond have for their 
main object ditferent means of overcoming this drawback, 
and of utilising atmospheric air at ordinary pressure in 
conjunction with common gas, This moditication is em- 
bodied in a group of English patents taken in 1883, and 
bearing the respective dates of May 5, June 20, and 
November 5. In the first, the mixed air and gas from 
a Bunsen burner flow through a series of annular and 
perforated chambers, part of the gases being ignited in 
the chamber and heating the ance which flows off 
through a group of small tubes at the top of the burner; 
these tubes are inclosed in the cone or basket of magnesia 
threads, the whole being placed within a glass chimney. 
The second patent refers to a mode of heating the air 
before it is delivered to a large number of very small 
ordinary gas jets, and the third describes the perfected 
system, the evolution of which has been traced in its 
various stages. The final form of the Clamond burner is 
described by its inventor as follows: 

‘The body of the burner is made in three main pieces of 
refractory material ; first, an external piece of vase form 
pierced in its lower part with holes for admission of air, 
and having at its top edge a gallery to carry a glass globe ; 
secondly, a central piece which is made tubular for the 
ascent of the gas through it ; this has formed in it near its 
lower end an annular chamber supplied with gas by small 


holes through its end, this chamber having numerous jet 
holes leading into an annular space to which air is also 
supplied by numerous holes; thirdly, a hollow annular 
piece which fits in between the external piece and the 
central piece, and which has the following special features. 
In the lower part of its annular cavity it receives air by 
numerous holes from the space in the vase below ; part of 
this air passes by a number of small holes into the annular 
space above mentioned, where it meets the small jets of 
gas, which burn, highly heating the material on each side, 
the products of combustion escaping by lateral pane 
into the space within the glass globe; the rest of the air 
passes up the annular hollow, becoming highly heated on 
its way to an upper chamber, whence it issues by a central 
opening in the burner. The burner itself consists of an 
annular chamber which is supplied with heated gas by 
several tubes branching from the central gas tube, and 
which has anumber of small jet holes through its interior 
periphery directing jets nearly radially inwards, and has, 
interspaced with these, jet holes through its upper inner 
angle directed obliquely upwards and inwards. Above 
the annular chamber is placed the network cage of re- 
fractory material which becomes intensely heated by the 
combustion within it of the heated air and gas. The three 
pieces, of which, as above stated, the body of the appa- 
ratus consists, can be readily taken apart by undoing a 
metal screw and nut, which are fitted to the external 
vase-piece and the central tubular piece at the bottom, 
and a screw by which the intermediate annular piece is 
secured to the top of the central tubular piece, access being 
thus obtained to all F peas of the apparatus.” —_ 

Lights of this kind are used in Paris toa limited extent, 
and are now being introduced in London, with what pro- 
spect of success the writer is unable to say. The con- 
sumption of gas by this system is stated to be about 1 cubic 
foot per hour for 5 candles, and its principal drawback 
appears to be the short life of the magnesia basket, and 
which, according to a French writer, varies from twelve 
to fifteen hours.* 

Fahnejelm.—As bearing directly on this point of the sub- 
ject, reference should be made toa very interesting appli- 
cation of theStrong water gas, carried outin 1884, for illumi- 
nating purposes, at the works of Messrs. Schultz, Knaudt, 
and Co., Essen, Germany, where the gas has for a long time 
been largely used for numerous purposes, especially for 
welding. The gas contains about 90 per cent. by volume 
of combustible constituents—50 volumes hydrogen, 40 
volumes carbonic oxide, 5 volumes carbonic acid, and 5 
volumes of nitrogen. Prolonged experiments were made 
to convert the intense non-luminous combustion of the 
water gas, into a luminous flame, by the addition of heavy 
hydro-carbons, but no success attended these efforts, and 
the proposal of a Swedish engineer, Mr. Otto Fahne- 
jelm, of Stockholm, were favourably entertained. The 
system of incandescence lighting devised by this inventor 
involved the use of a number of thin rods of magnesia, 
rather thinner than the lead in an ordinary drawing pencil. 
They are made by making magnesia into paste with a 
glutinous medium, and forcing it through dies. These 
rods are then brought to a very intense heat in a crucible, 
when they become almost like porcelain. A double row 
of them is clamped in a metal holder and suspended over 
the flame of water gas issuing from an ordinary burner. 
The light emitted is very white and beautiful, and the 
whole of Messrs. Schultz, Knaudt, and Co.’s works are 
lighted by it, the ordinary gas ram having been 
employed. The rods of magnesia last from 80 to 100 
hours each, and each comb complete costs about 5 cents. 
It is stated that the cost of the gas is less than 4d. per 


000 ft. 

This method of lighting formed the subject of a patent 
taken out in England by Mr. Fahnejelm on the 5th of 
December, 1883. The inventor restricted himself to the 
use of refractory materials in combination with the com- 
bustion of water gas, and claimed the mode of manufac- 
turing pins, or agree of magnesia, lime, zirconium, silica, 


or other suitable materials, and their use for the produc- 
tion of light by incandescence from the heat of water 
gas flame under ordinary conditions. In situations where 
the supply of the special gas required is available, it would 
appear from the experience just given, that this system 
leaves little to be desired, either as regards economy, dura- 
tion, ease of renewals and brilliancy, and quality of light. 
Quite a number of inventors have obtained patents for 
the use of wire gauze made from refractory metals, and 
shaped into caps or cones, to which the gas and air are 
conducted, for the most part under pressure, involving of 
course the use of special apparatus, and consequently 
placing the device beyond the limits of general application. 
Popp.—Amongst these are two patents of Victor Popp, of 
Paris, dated September 16, 1882, and March 1, 1884, con- 
taining descriptions of pressure regulators, fittings, and 
gauze incandescing cones, but which call for no special re- 
mark. Other inventors whose schemes are placed on 
record in the English Patent Office, areas follows: 
Palmer.—J. D. Palmer, of London, filed a specification 
on January 22, 1876, for the combination of a finely woven 
wire gauze cap of platinum, iridium, or other refractory 
metal, with a base through which atmospheric air and 
gas at ordinary pressure were admitted ; these mixing 
within the cap, produced on ignition, sufficient heat to 
incandesce the gauze, the effect being increased by the 
addition of a central metal rod that was brought to, and 
maintained at, a very high temperature by the burning 
ases, 
e Reckenzaun and Redfield.—Messrs. A. Reckenzaun and 
J. H. Redfield have a patent dated March 14, 1882, for 
producing light and heat. This patent refers mainly to 
apparatus for producing gas from a mixture of air and 
hydro-carbon ; reference, however, is made to a burner 
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formed of a coil or other form of platinum or iridium gauze 
to which the gas is led, and when it is ignited. It is 
stated that this arrangement is suitable for heating 
purposes, 

Cooper.—Thomas Cooper, of Norfolk, filed in January, 
1883, a provisional protection for a form of lamp in which 
airimpregnated with hydro-carbon was to be led to a cap 
of platinum or iridium gauze and ignited. 

Wicken.—W. B. Wicken, of London, filed a provisional 
specification March 19, 1883, for a regenerating lamp, 
in which the source of light was to be a spherical mass of 
loosely compacted platinum wire suspended over the heat 
from of a Bunsen burner. 

Lewis.—We now come to the last group of published 
patents having reference to that system of illumination by 
incandescence. These were taken by Mr. James Lewis, of 
London. There are five of these patents in all, taken out 
between April 14, 1881, and October 21, 1884, a period 
which, it will be observed, includes the dates of the 
Clamond, Popp, and other patents already referred to, 
although of course the use of platinum or other refractory 
metal gauze had been described long before. 

he claim in Lewis’s first patent is for the combination 
of certain parts forming burners supplied with gas and 
air, the latter under pressure, in such a way as to secure 
an intense heat on combustion, used to incandesce a plati- 
num gauze cap. The air was preferably supplied at a 
pressure of 2b. to the inch, and the burner formed practi- 
cally a blow-pipe. 

The second a patent, dated March 23, 1883, refers 
chiefly to the introduction of a non-conducting distance 
piece between the combustion chamber of platinum gauze 
and the supply pipes to prevent the latter from becoming 
over-heated. The third patent, dated January 8, 1883, 
refers to apparatus for compressing gas and delivering 
it under pressure to the burner in such a way as to create 
an induced current of air, and so obtain very high tem- 
perature on combustion in the platinum gauze chambers, 

In the fourth patent (February 26, 1884) means are 
described of producing the incandescence of a platinum 
gauze cap, of sufficient value for illuminating purposes 
without the necessity of employing air or gas under pres- 
sure. This arrangement, as bearing more nearly on the 
requirements for every-day use, may be described in 
some detail. The gas is delivered into a conical chamber 
the bottom of which is open to the air, and the top 
finishes with a short cylindrical piece on which is 
mounted a cap of platinum wire gauze. Screwed on to 
the end of the gas supply pipe and forming a base or 
gallery for a globe, is a disc perforated with holes which 
can be partially or wholly closed by turning a correspond- 
ing disc beneath, The base of the cone forms a socket 
for a glass chimney inclosing the cone and platinum cap, 
and the disc beneath forms a socket for a short chimney 
of larger diameter, a space being left between the bottom 
of the cone and the disc. When in operation air passes 
down the annular space between this enlarged chimney 
and that of the lamp itself, becoming heated before it 
rises into the cone and mixes with the gas, or air may be 
admitted direct from beneath through the holes in the disc. 
Above the long chimney is placed a second one of larger 
diameter to increase the draught and raise the tempera- 
ture of combustion at the platinum cap. The last of this 
series of patents is dated October 21, 1884, and claims a 
means for increasing the ordinary pressure of the gas, 
and thereby simplifying the fittings at the burner. 

Although none of the Lewis methods seem as yet 
to have proved adapted for ordinary use, yet it is 
difficult to conceive a more brilliant, steady, or beauti- 
ful light than he obtains from the incandescence of the 
platinum cone, when the combustion of the gas is 
supported by air under pressure. A small cap of 
platinum gauze yields a light of at least 200 candles with 
a consumption of 30 ft. to 3 ft. of gas per hour. A curious 
feature of this system is, that the temperature to which 
the platinum is raised is so great, that it may be exposed to 
heavy rain, or water may be thrown over it, without any 
apparent effect, the light continuing as steady as when 
being under shelter. On the other hand, not only is the 
system inapplicable for general use on account of double 
mains being a necessity, but the noise produced at the 
burner render it unsuitable except for lighting very large 
covered spaces, or for out-of-door work. Many of these 
lights have been worked in and near London, where they 
have done good service under special conditions. 

Sellon.—Attention will now be calied to some im- 
provements, upon the Lewis system of gas lighting by 
incandescence which appears, so far as experience and 
experiment allow a conclusion to be drawn, to fulfil, 
more nearly than any other plan yet devised, the varied 
and difficult conditions required for domestic and 
general use. Nothing has yet been made public upon 
the details, which have, however, been under careful and 
continuous test for the past four months, nor are the 
patent specifications relating to it published, so that 
it is only possible to describe the system generally, to 
record what results have so far been obtained, and to 
place before you a specimen of two types of lamp that you 
may judge how nearly practical success has been obtained. 
The patentee of these improvements is Mr. J. S. Selion, 
whose name is familar throughout the world in connection 
with electric lighting. Mr. Sellon is, moreover, one of the 

rtners of Messrs. Johnson, Matthey, and Co., who, in 

urope, at all events, take the lead as workers of 

latinum and other rare metals, so that in this respect Mr. 

llon has enjoyed especial facilities in experimenting 
with alloys of refractory materials such as are requisite to 
withstand usage and give a high incandescent duty. 
Like Mr. Lewis, Popp, and many others, Mr. Sellon 
makes use in one of his types of a cone of metal gauze, 
the exact nature of which is not yet made public, but 
which has proved during the last four months its light- 
giving and resistant properties. It will be observed that 





the cone is formed with three projections or ribs running 
symmetrically from its apex to its base. While these ribs 
assume the useful purpose of strengthening the cone and 
making it practically rigid, their presence is explained 
by the ingenious and simple mode of manufacture. 

Strips of metallic gauze of a width equal to the depth 
of the cone, are cut into triangular pieces of such a form 
that when bent and the edges turned, three of them put 
together make up the hood. In this way there is no 
waste of material, and the process of manufacture is made 
absolutely simple. The pieces are then fused together at 
the edge by the oxyhydrogen blow-pipe, and a very rigid 
cone is obtained. The cost of such hoods is about half a 
dollar, and when worn out they can be renewed for a few 
cents. The Bunsen burner is of a form perfected by 
Mr. Lewis; it will be noticed that an ample lengt 
of tube is allowed between the gas and air inlets and 
the point of combustion, the result being a quiet and 
intense flame, not materially affected by the ordinary 
differences in gas pressures, and presenting no liability 
to x go back. As will be seen, the arrangement lends 
itself admirably to table lamps, and is equally well 
adapted for chandeliers and other fittings. Sufficient 
time has not yet elapsed to decide the ultimate life of 
the cones, but four months severe test has failed to 
develop any material change either in the structure of 
the alloy or in its incandescent properties, and to all 
appearances the useful limits of the cone are sufficient to 
insure their practical utility. The light is of a ver 
agreeable colour, and the steadiness absolute; it will 
moreover be at once appreciated that the stoutness and 
the rigidity of the cones adapts them to resist the shocks 
of any ordinary wear or accident ; if necessary they can 
be taken off, cleaned, and replaced by any unskilled 
person, and renewals can be made with equal facility. 
As regards consumption of; gas and_ illuminating 
efficiency, the tests carried out over a comparatively long 
period show with a burner consuming 6 ft. per hour the 
efficiency of five candles per cubic foot of gas burnt, being 
an economy of forty per cent. as compared with the 
Board of Trade standard Argand. 

Another form given to this system is the so-called 
“star lamp,” an arrangement combining a large amount 
of efficiency with a pleasing form. In this lamp, the 
mixed gas and air flow from the Bunsen burner into 
the lower half of the glass globe, which is completed by 
another half globe above, finishing with a chimney ; 
these half globes are coupled by any convenient attach- 
ment, but are separated by an asbestos diaphragm, in the 
centre of which is cut a star-shaped or circular opening, 
in which is placed a flat piece of gauze woven from the 
refractory alloy. Combustion takes place on the upper 
surface of the gauze, which is almost immediately brought 
to a vivid state of incandescence, giving an illuminating 
efficiency with a burner consuming 7ft. per hour of 6 candles 
per foot of gas. There is no visible flame upon the surface 
of the gauze, and the brilliancy of the light attests to the 
perfection of combustion. A shade surmounting the globe 
renders this form of lamp specially suitable for domestic 
use. In a modification of this star lamp, the heated 
air rises through a metal chimney surrounded by larger 
tubes that serve to carry downwards the gas and air suppl 
into the glass globe beneath, where they mix, and, pecr ae | 
ing through the gauze, become ignited. This form is in- 
tended particularly for more powerful illumination than 
is generally required for house iighting, except for entrance 
halls or similar situations, where the Wenham lamp now 
finds a large application. Two allegations against this 
system naturally suggest themselves—danger from ex- 
plosion of the mixed air and gas in the lower part of the 
globe, and the obscuring of the surface of the latter by 
deposition from the gas, which would thus gradually cut 
off a portion of the light. With regard to the first point, 
the writer is assured that exhaustive experiments have 
been made to test the security of the lamp, and that 
under the most trying conditions they have failed to bring 
about ignition except on the upper surface of the gauze. 
As for the latter point, the globes appear to want clean- 
ing no oftener than, under ordinary conditions, they 
require to be attended to on account of the accumulation of 
dust. This system of lighting does not show the character 
of the Welsbach light in being comparatively cool, as its 
radiant heat is about the same as that of gas. This how- 
ever does not seem to be wholly a disadvantage, as pro- 
bably in the majority of households the heat given off by 
gas is not unwelcome in the winter months. Upon the 
whole this latest development in the science of gas light- 
ing by incandescence seems to be by far the most perfect 
that has yet been proposed, as it fulfils practically all the 
conditions requi for domestic lighting. Existing 
fittings are scarcely interfered with except as regards the 
burners ; the light is absolutely steady, and the economy 
over standard gas burners is about 40 per cent. ; the first 
cost is insignificant, the management is simple, and the 
duration of the incandescing medium has been proved by 
eight months of service ; renewals are inexpensive and 
easily made by unskilled labour ; while the permanence 
of the light given is fully maintained. It would, however, 
of course be premature to form anything like a definite 
opinion upon the ultimate merits of this ingenious and 
promising system ; its future can only be decided on by 
public approval after considerable time. But it seems 
to the writer that the subject forms sufficient interest 
and importance to be placed before this meeting, especially 
as this is the first occasion in which the Sellon light has 
been seen in the United States. 

In conclusion it is only fair to call attention to the fact 
that Mr. Sugg, of London, the well-known gas engineer, 
has recently brought out a new burner, which under the 
name of the Aladdin lamp, is at the present time 
attracting no little attention, and which gives from 10 to 
15 candles per foot consumed. If such a duty can be 
maintained, it is clear that a great stride has been made 
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in the progress of ordinary gas illumination, but it has been 
unfortunately the general character of burners rapidly to 
deteriorate in their light-giving capacity, and to increase 
with equal rapidity the original consumption of gas. It 
is in this respect that lighting by incandescence on the 
Sellon system should rapidly make, and maintain, its 
position, as there ix no chance of the gas consumption 
ever rising above its normal, nor, apparently of the 
refractory cone or disc falling below its initial energy, 
during its ery 4 long life. 

Nortr.—In 1794, Gadolin, of Abo, found a new earth 
in the mineral gadolinite. In 1797 this compound 
was found to contain glucina and yttria. In 1803 
Klaproth discovered a second peculiar earth in another 
Swedish mineral, and gave it the name ochroite. This 
was subsequently called cerite. ‘‘In 1819 Berzelius ob- 
served that crude yttria also contains ceria; and 
Mosander, in 1839, showed in a most careful investiga- 
tion that the latter earth contains the oxide of another 
metal to which he gave the name lanthanum (\av@avw, 
I lie hidden) ; and in 1841 he discovered a third new sub- 
stance to which he gave the name didymium (diduo, 
twins). The same chemist in 1843 concluded from another 
series of investigations that yttrium is invariably accom- 
panied by two other metals, to which he gave the names 
of terbium and erbium, from the terminal letters of the 
word ytterby. According to the investigations of Bunsen 
and Bahr only one of the last-named metals appears to 
exist, and for this they retained the nameerbium.” More 
recent researches have shown terbium is a distinct 
element. 

Thorium or Thorinum.—In 1815 Berzelius believed he 
had found a new earth in several Swedish minerals, to 
which he gave the name of thoria, but on examination it 
proved to be a basic phosphate of yttrium. In 1828 he 
discovered an earth from the island of Lévén, and called it 
thorite. The same substance is found in pyrochlor, 
monazite, and orangeite. Thorium also occurs in other 
minerals containing the metals of the cerium group. 
Metallic thorium is obtained by heating the chloride with 

otassium or sodium. Specific gravity 7.659—7.795, Takes 
re when heated in the air. 

Lanthanum.—Atomic weight 138.75; 139.15; 139.2; 
and 139 according to various investigators. 

Metallic lanthanum has been prepared by Hillebrand 
A. Norton by electrolytic reduction from the chloride. In 
its general chemical behaviour it resembles cerium. 

It is malleable, but not ductile. The specific gravity of 
the metal after fusion is 6.049. 

The separation of lanthanum from didymium is best 
effected by fractional precipitation of the mixed nitrates 
with ammonia. The precipitate consists of basic didy- 
mium nitrate, and by repeated fractionisation a solution 
of pure lanthanum nitrate is obtained, which may be pre- 
cipitated by oxalic acid. 

Oxide. La? O*.—This is the only known oxide. It forms 
a hydrate La H® 0, but thirty-three salts and double salts 
of lanthanum are known in the laboratory. 

Didymium.—Atomic weight, 147.01 according to Cleve; 
and 143.6—144 acording to Marignac. Metallic didy- 
mium has a greater resemblance to lanthanum than 
cerium, It resembles lanthanum in its chemical rela- 
tions, and is also about equal to it in lustre, ductility, 
and susceptibility to polishing. Its colour is white, with 
a tinge of yellow, but much less marked than in bismuth. 
It tarnishes in dry air, and in moist air acquires a 
yellowish coating. After fusion it has a specific gravity 
of 6.544. Fine particles scraped off burn with great 
brilliancy when thrown into a flame. Light reflected 
from polished surfaces of the metal does not exhibit the 
absorption bands, which are seen in the spectrum of the 
incondescent oxide. 

Oxide of Didymium. Di*O*,—Hard fragments of dirty 
blue colour obtained by igniting the hydrate at a white 
heat. The peroxide obtained by calcining the oxalate 
becomes bluish when ignited in hydrogen. 

The mixture of oxides and carbonates of didymium, 
lanthanum, and cerium obtained by decomposing pul- 
verised cerite with sulphuric acid, lixiviating to sulphates 
with cold water, precipitating with oxalic acid, and 
igniting the dried precipitate, is repeatedly moistened with 
nitricacid and again ignited, whereby a mixture is obtained, 
consisting chiefly of lanthanum oxide, didymium oxide, 
and ceric oxide. To remove the latter the crude oxides 
are drenched in a basin with a large quantity of water, 
and the liquid is boiled for several days, with nitric acid 
flowing slowly into it. The filtered solution which is quite 
free from cerium is mixed with sulphuric acid, concen- 
trated by evaporation, treated with hydrogen sulphide 
and the filtrate ismixed with a hot solution of potassium 
sulphate, which throws down the lanthanum and di- 
dymium as doubie sulphates, leaving the other metals 
in solution. By decomposing the precipitate didymio- 

tassic and lanthano-potassic sulphates with sodium car- 
} kommen and precipitating the carbonates in nitric acid, 
treating the solution with oxalic acid, and igniting the 
precipitated oxalates, a preparation is obtained consist- 
ing wholly of the oxides of didymium and lanthanum. 

Yttrium.—Atomic weight 89.55, probably in the sun’s 
atmosphere. 

Erbium.—Atomic weight 170.55. Occurs as phosphate, 
together with didymium in the Cornish mineral rhabdo- 
phane. It is not known in a free state. 

Yttrium oxide (Y, O;) is obtained by igniting the 
oxalate or hydroxide, The oxide dissolves slowly but 
completely in hydrochloric, nitric, and sulphuric acids, 





Norwecian Rattwarys.—The Norwegian Government 
proposes to purchase the private railways existing in Nor- 
way. The number of lines in working in Norway last 
year was fifty-seven, with a total length of 9763 miles, of 
which two-thirds already belonged to the State. 
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THE SAN FERNANDO DOCK, BUENOS 
AYRES. 


Tue Sam Fernando Dock is situated on a canal about 
three-quarters of a mile above its junction with the 
River Lufan, which flows into the River Plate. The 
dock was originally constructed for the repair of the 
steamers which ply on the River Plate and on its 
affluents, and had a width of entrance of 51 ft. Incon- 
sequence of the increase in the size of these steamers, 
the more recent being 63 ft. in width over the sponsons, 
it was decided to increase the width of the dock 
entrance to 64 ft., and to widen the dock. 

Mr. D. Macalister, A.M.I.C.E., Greenock, N.B., 
was appointed engineer, and the illustrations which we 
publish on our two-page plate show his designs for the 
entrance and gates. The width of the entrance is 
64 ft., and the depth from cope to sill is 18 ft, 2 in. 

The normal depth of water on sill is 13 ft., but the 
rise and fall is very variable, being more dependent 
on the winds than the tide. The conditions under 
which [the gates were to be constructed were: The 

ates to be capable of excluding the water to coping 
oa and of working under these conditions, and also 
with only 5 ft. of water on the sill, the ordinary low- 
water level. Owing to the absence of suitable stone 
and the expense of skilled labour, and also to the rapid 
decay of timber, it was decided to make the meeting 
face of the dock sill of castiron, and to have everythin 
as far as possible finished, or at all events fitted, in this 
country, so as to insure accuracy in erection in Buenos 
Ayres, 

Figs. 1 to 7 show the general arrangement of the 
new entrance and the positions of the cofferdam and 
of the ironwork which is to be built into the masonry. 
The other views show the wrought-iron gates and 
details. The cofferdam was intended to be constructed 
in the dock and floated out and sunk into position 
across the canal, so as to avoid the delay and cost of 
driving piles. As will be seen on referring to Figs, 2 
and 6 it consists of a water-tight door of planking, on 
the inside stiffened by uprights and wales. In order 
to give stability and to prevent the water underminin 
it, a similar framework was constructed outside, an 
the two strutted and tied together ; the space between 
them was filled in with clay when in position. Struts 
were inserted as the water behind was pumped out and 
a bank of stones added as additional security. 

The plan and sections show how external and in- 
ternal walls of brickwork divide the entrance into 
cells or pockets which are filled with concrete, The 
cast-iron meeting face, thrust blocks, pivots and roller 
paths, are all connected together, and were fitted up 
in the contractor’s premises, so that if the sill meeting 
face was fixed at its correct level it would be impos- 
sible to get wrong with the rest of the ironwork, as it 
would not fit = in its proper place ; in short the 
cast-iron meeting face was the ‘‘ datum.” This is a 
matter of very great importance when work has to be 
done with a minimum of skilled labour and in the 
absence of competent supervision, 

The gates (Figs. 9 to 11) were constructed of wrought 
iron with timber meeting faces and mitre posts. The 
lower portions consist of tanks of such capacity that 
when the water is at its normal level the gates are 
almost in a state of flotation, and they can then be 
opened and shut with ease. But as the gates have to be 
opened with only 5 ft. of water on the sill the displace- 
ment is then considerably less, and consequently 
rollers had to be provided to take the excess weight. 
Each gate consists of four horizontal girders connected 
by the vertical box girders or manhole trunks (or per- 
haps the water-tight tanks may be regarded as one 
girder), and the horizontal strains are transmitted from 
the four adjustable thrust blocks to the thrust blocks 
built in the masonry. Any one who has had to do with 
gates knows the difficulty of getting a water-tight joint 
at the hollow quoins, not to mention getting it at the 
mitre posts at the same time. The engineer therefore 
determined to provide some means of wedging up the 
gates so as to make the joint at the mitre posts water- 
tight, and how this was effected will be understood 
upon referring to the engravings (Figs. 24 and 25) of 
the adjustable thrust blocks. These consist of cast- 
iron frames bolted to the gates and containing blocks 
faced with brass, which can be shoved out or in by 
means of tapered keys, or wedges, worked in a similar 
manner to the brasses of the connecting-rod of an 
engine. When the gates were erected in position the 
blocks were tightened up until a perfect joint was 
obtained at the mitre post. In order to avoid the 
necessity of making a water-tight joint at the hollow 
quoins (Fig. 8) the method described by Mr. Hayter* 
was adopted, viz., by making the gate a little longer 
and making the joint on a plane surface. 

The strains were calculated and the thickness so 
adjusted that the tension of wrought iron should not 
exceed 5 tons nor the compression 4 tons per square 
inch. The pressure on the brasses of the thrust blocks, 
when the water is level with the top of the gates, is 
under 1 ton per square inch, and then the pressure 
exerted on the brickwork by the cast-iron thrust 


* Vide Minutes Inst. C,E., vol. lv., p. 73, 





& | #in., 5, in., and ,', in. in thickness respectively. 





blocks does not exceed 5 tons per square foot. The 
pressure when the water is at its normal level is about 
50 per cent. less. 

he details of construction can, perhaps, be described 
best by giving the following particulars taken from 
the specification : 

The actual length of each gate, exclusive of wood- 
work, is 35 ft. 3in., and the width at centre 2ft. 9in., 
and at ends 1 ft. 9in. The inner face is straight, but 
the outer is to a curve of about 154 ft. radius, and all 
work is bent or cut to this curve. 

The horizontal bottom and top plates of the tank 
are }in. in thickness, each in three pieces, or plates, 
with gin, butt straps, 12in. in breadth, and treble 
rivetted ; the intermediate plates are 3 in. thick, with 
Zin, butt straps. Manholes 18in. by 14in. are cut at 
the ends. The top plate or deck is }in. in thickness, 
with manholes, walled rings, and covers made water- 
tight. The vertical end plates are 4in. in thickness, 
each in one length of 20ft. 8in. and lft. 9in. in 
breadth. The vertical plates forming the inside of 
the manhole trunks are in three lengths of about 
3 ft. 5, in., 3 ft. 5;5,in., and 11 ft. 7in. respectively, 
and }in. in thickness. The plates of intermediate 
bulkheads or bracing are Zin. in thickness of similar 
lengths, and have holes cut to lighten them. The 
skin plating of the inside face consists of three strakes 
4in. in thickness, the four strakes above it being 7; sy ; 

he 
skin plating of the outside face consists of three strakes 
forming a tank of fin. in thickness, and with stiffen- 
ing plates at the sluices. The strake forming the 
flange of the deck or top girder is 12in. in width 
and 4in. in thickness, in two lengths, with 12 in. cover 
straps, 

The horizontals or longitudinal angle-irons are each 
in one length of 35ft. 3in., and of 34in. by 3} in. by 
3in. Those at the bulkheads or vertical bracing are 
of 34in. by 34in. by 4in., welded and bent so as to 
form a continuous ring, and juggled where necessary. 
The frames are 3 in. by 3 in. by @ in., spaced about 
lft. 10in. apart, and in lengths of about 3ft. 5in., 
3 ft. 5in., 5ft. 8in., and 5ft. 8in. respectively. The 
angle-irons securing the greenheart meeting faces, &c., 
are of 3hin. by 3tin, by 4in., bent at corners and 
having countersunk holes for bolts. 

The contractors for the gates, &c., were Messrs. 
Kincaid and Co., Clyde Foundry, Greenock, and the 
contractors for the winches and chains, &c., of the 
opening machinery were Messrs. Appleby Brothers, 
East Greenwich. 





THE §.8. ‘‘LAHN.” 

THE Fairfield Shipbuilding and Engineering Com- 
pany, of Glasgow, have just handed over to her owners, 
the North German Lloyd’s, another splendid steamer, 
named the Lahn, which is intended for their well- 
known Bremen and New York line. The Lahn is 
built of steel, and has great carrying capacity; she 
measures 448 ft. by 49 ft. by 36 ft. 6in. Her upper and 
main decks are constructed of teak, and all the deck- 
houses, &c., are of steel and teak. To protect the vessel 
trom the heavy Atlantic seas, she has strongly-con- 
structed turtle backs at both bow and stern. She has 
accommodation for 224 first-class, 106 second-class, 
and about 700 third-class passengers, and in addi- 
tion there is ample accommodation provided for 
the ship’s officers and crew, 170 in number. The 
first-class passengers will be accommodated in tho 
main deck, the dining saloon being forward of the 
engines and boilers ; and on the same deck aft there 
is the second-class dining saloon, which is lighted 
by an open well from the ladies’ saloon on the upper 
deck, with a large skylight above on the 
the furniture and the cabinet and upholstery work of 
the saloons and cabins are of a very high character, 
and there is every convenience for the comfort of the 
passengers. Accommodation for the officers is pro- 
vided in the central part of the upper deck ; and there 
isa promenade deck of about 200 ft. in length for the 
exclusive use of the first-class passengers. The ac- 
+ for the steerage passengers is on the lower 

eck, 

The engineering department calls for very special 
mention, inasmuch as the engines are of a new type, 
and the Lahn is the first vessel into which they have 
been introduced. These engines are provided with five 
cylinders, working upon three cranks. Two of them 
are high-pressure cylinders, each having a diameter 
of 324 in, ; then there is one intermediate, 68 in. in 
diameter ; and there are two low-pressure cylinders, each 
85in. in diameter. The length of. stroke is 6 ft. The cy- 
linders are arranged with the high-pressure above the 
low-pressure one (tandem fashion) with a piston-rod 
common to both. The glands on the rd of each 
low-pressure cylinder, as also the glands on the 
bottom of its companion high-pressure cylinder, 
are inclosed in a steam-tight casing, and the two 
pistons act as guides for each other, thus obvia- 
ting the necessity for a guide-rod proper in the 
high-pressure cylinder. Working on the middle crank, 
the intermediate cylinder is placed between the others, 





One of Messrs. Brown Brothers’ combined steam and 
hydraulic reversing engines is fitted to the main 
engines. The crank, tunnel, and propeller shafts are 
all made of Messrs. Vickers, Sons, and Co.’s cast steel. 
The water for condensing the steam is circulated 
through the tubes of the condenser by two centrifugal 
pumps, which can also be used for pumping water out 
of the oe dag required. As is the practice at the Fair- 
field Works, the propeller blades are cast of manganese 
bronze. Steam is supplied tothe engines by six double- 
ended boilers and one single-ended multitubular boiler, 
all constructed of steel and fitted with Fox’s corrugated 
furnaces, They are designed for a working pressure of 
150 lb. per square inch, 

On the measured mile at Skelmorlie the Lahn 
attained a speed of 19.46 knots per hour, or three- 
quarters of a knot in excess of the speed contracted, 
so that with the exception of the Umbria and Etruria, 
she is the fastest steamer yet built for the Atlantic 
service, thus putting the Alaska in the fourth 
place. The engines developed 9500 horse-power. On 
the day preceding that on which the official speed 
trials were made, the Lahn had a preliminary run of 
six essay when she attained a mean speed of 183 knots 

r hour. 

Within the past seven years the North German 
Lloyd’s have had built at Fairfield no fewer than nine 
magnificent steamers, representing 44,142 tons register 
and engines of a total of 65,200 horse-power indicated. 





THE PHYSICAL SOCIETY. 

At a meeting of the Physical Society, held November 
12th, Professor W. E. Ayrton, F.R.S., vice-president, in 
the chair, Lieutenant Bacon, R.N., was elected a member 
of the Society. Owing to the illness of Dr. Shettle the 
paper announced to be read by him was postponed. 

he following communication was read: ‘On a Geo- 
metrical Method of Determining the Conditions of Maxi- 
mum Efficiency in the Transmission of Power by Alter- 
nating Currents,” by Mr. T. H. Blakesley, M.A. 

In this paper the author confines himself to the consi- 
deration of a simple circuit containing generating, con- 
veying, and recipient parts, in which the electromotive 
force follows the law of sines. 

The maximum electromotive forces of both machines 
are supposed known, together with the resistance and 
coefficient of self-induction of the complete circuit. 

The variable on which the efficiency of transmission 
depends is the difference of phase of generator and re- 
ceiver. A geometrical construction is given by which the 
phase which gives maximum efficiency can be determined. 

Mr. Kapp thought the construction would not apply 
where the receiver does mechanical work, owing to the 
electromotive force not being a true sine function of the 
time. He also mentioned an experiment performed on a 
motor driven successively by alternating and direct 
currents, in which the apparent power (v a a ) 
supplied by alternating currents, was about five times 
that required when direct currents were used, the motor 

iving out the same power in the two cases. From this 

e inferred that the ratio of power to weight is much 
Anica for a direct than for an alternating current motor. 

his he considered a serious drawback to the use of alter- 
nate currents for transmitting power. 

After some remarks by Professor Ayrton and Professor 
S. P. Thompson, Mr. Blakesley said that by placing a 
condenser between the terminals of the recipient ma- 
chine a greater current could be passed through the re- 
ceiver than that in the generator and line. 

Professor A. W. Riicker exhibited and described a 
lecture experiment for determining the velocity of 
sound, The principle of the arrangement is that used by 
Fizeau, in determining the velocity of light. A vibrating 
reed is used as the source of sound and a sensitive flame 
as receiver. A long U-shaped tube has its two ends 

near and p; el to the plane of a perforated disc, 
which is capable of rotating about an axis perpendicular 
to its own plane. The reed and sensitive flame occupy 
similar positions on the opposite side of the disc. 

On rvutating the disc the sensitive flame flares or is 
quiescent according as the time taken to travel the length 


of the tube is an even or an odd multiple of z, where T 


. by time of one revolution and n the number of holes in 
e disc. 

Mr. Bosanquet exhibited a form of polariscope he had 
made some time ago for researches on the polarisation of 
the 59 Its chief feature is a compound prism of right 
and left-handed quartz, which shows coloured bands with 
polarised light, whatever be the direction of the plane of 
polarisation. It also forms a very sensitive object for 
polarimeters, 








THE GELLIVORA Iron Mines.—These mines on the 
Ofoten-Lulea, or as it is perhaps better known the 
Swedish - Norwegian Railway, will, according to the 
present arrangements, be worked during the present 
winter, and 1200 cwt. of Romit, the newest Swedish ex- 
— have been ordered from the Romit Company, 

imited, for blasting purposes. It now appears that the 
Swedes are somewhat jealous of the new undertaking, 
which owes its existence almost exclusively to Englis 
enterprise and capital. As the line, the steamers, and 
the whole company are English, they express a fear that 
even the surrounding country may not profit greatly, and 
its effects upon the native iron industry, which is by no 
means in a too flourishing condition, is expected to be the 
very opposite of beneficial, 
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DYNAMO-ELECTRIC MACHINES. 


10,006. A. Schanschieff, Gipsy Hill, Surrey. Im- 
provements in Electro-Motors. [lld. 6 Figs.) August 
4, 1886.—Inventor claims: Electro-motors with armatures having 
soft iron wires laid parallel to the axes ; electro-motors consisting 
ofa wheel with armature plates fixed upon it and electro-magnets 
movable toand from the centre of the wheel ; electro-motors in 
which the driving wheel forms an essential part of the motor 
without which it cannot work ; and electro-motors in which the 
motive power is applied nearer to or farther from the centre of 
rotation according as the speed or the power is required to be in- 
creased. (Sealed September 20, 1887). 


12,451. J. H. Holmes, Newcastle-on-Tyne. Im- 
proved Means or Apparatus for Transmi 
Rotary Motion to or from Electric Machines (8d. 
5 Figs.) October 1, 1886.—The improvements in transmitting 
rotary motion to or from the armature of an electric machine, 
consist in the use of a pair of frictional pulleys of which one is 
mounted on a shaft connected by a flexible coupling to the arma- 
ture of the electric machine, and is capable of being brought 
sy ee with the other frictional pulley. (Sealed Novem- 

er 4, 1887). 


12,880. R. E. B. Crompton, Chelmsford, Essex. 
Improvements in Armatures of Dynamo-. cal 
Machinery and Electrical Motors (8d. 8 Figs.) October 
9, 1886.—This invention relates to armatures for dynamos, which 
have large armature currents, and its object is to diminish the 
waste of power and heating. This object is effected according to 
the improvements by forming the active parts of the conductors of 
wires twisted together so that they cross one over the other, thus 
changing places as to the stronger and weaker field, so that each 
bar, rod, or wire has the same total electromotive force induced 
in it when passing into or out of the field. The external con- 
ductors are formed of two or more bars crossed in the middle of 
the armature. (Sealed October 18, 1887). 


7527 R.M. Hunter, Philadelphia, Pa., U.S.A. Im- 
rovements in Electric Mctors or Dynamo-Electric 
hines. [ls. 1d. 17 Figs.) May 25, 1887.—In this improved 
motor or dynamo the field magnets are formed of insulated spiral 
conductors arranged between the layersof a volute of magnetisable 
metal, and with or without central solid cores. The finner ends of 
two or more of the conductors of the fleld magnets are coupled 
in multiple arc with each other, and in series with the outer ends 
of the next adjacent coils. Means are provided for ‘‘ cutting out” 
one or more of the spiral coils out of circuit for the purpose of 
regulating the power of the field :magnets. The act of reversing 
the current in the armature circuit simultaneously and auto- 
matically operates to shift the lead of the brushes relatively to the 
commutator. This invention includes further improvements ex- 
haustively specified in fifty-seven claims. (Sealed September 6, 1887). 


4, 





other in the circumferential direction ; an N andan 8 = being 
formed alternately round the ring of poles on each of the plates 
A, A}, so that two north and two south fixed poles respectively 
face each other on opposite sides of the armature B }, and thus 
the lines of force between them repel one another. By this im- 
roved arrangement the lines of magnetic force are made to re 
rom the fixed magnet poles a!, a', by induction to the coils 6 on 
the rotating armature B, in the same direction as the armatare 
rotates, instead of transversely as in alternating current generators 
heretofore constructed, so that an increased generation of electric 
energy is thereby obtained. (Sealed Nevember 8, 1887). 


9736. W. P. Thompson, London. (G. Westinghouse, 
Pittsburg, Pa., U.S.A.) prcwenens as or Relating to 
Connecting Alternate Current Electric Generators 
and to Apparatus therefor. (8d. 4 Figs.) July 12, 1887. 


—According to this invention an alternate current generator may 
be brought into multiple arc with another similar ti 





when 
both are in action, by first connecting it through a circuit of | with 


high resistance, indicating the current traversing this Lege 
and thereby noting the relative phases of the two generators, an 
at a moment when the p! are synchronous, connecting the 
fen tor ind dently of the resistance. ( November 8, 
1887). 
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TELEGRAPHY AND TELEPHONY. 


J. T. Johnson, London. (A. M. Rosebrugh, 
Canada.) Improvements in Telephonic 
tems and A atus. (8d. 3 Figs.) August 13, 1886.— 
This invention relates to the combination of a branch line differ- 
entially wound telephone apparatus, a telephonic repeater and 
swi ig device at each end of the circuit, and a compensating 
device, with the object of increasing the working capacity of tele- 
phonic circuits. (Sealed September 30, 1887). 


A. J. Boult, C. Reif, New York, 
U.S.A.) Improvements in swegnons Instruments. 
(8d. 6 Figs.] September 14, 1886.—This {invention relates to 
telephone or electro-magnetic receivers. The chief improvement 
consists in constructing the diaphragm of bird’s-eye maple, and in 
putting it out of condition to produce its particular scale of har- 
monic sounds by piercing it with holes irregularly placed outside 
the portion lying over the core of the magnet, thus leaving it to 
reproduce the words of the speaker without alteration in any 
respect. (Sealed September 20, 1887). 


3990. C.Clamond, Paris. Improvements in Micro- 
telephonic Transmitters. (8d. 4 Figs.) March 16, 1887,— 
This invention has for its object the construction of a micro- 
telephonic instrument without induction. A Ais a vertical dia- 
phragm of carbon or other conducting material which is made to 
vibrate under the action of sound emitted near it. Bisa conduct- 
ing block of carbon lel to the diaphragm A, and containing a 
considerable number of cylindrical cavities ¢. In each cavity t is 


10,404. 
Toronto, 


placed a carbon sphere, which, bearing upon the edge m of the 
cavity, tends by its gravity to fall over such edge (its centre of 
gravity lying always beyond such edge), and consequently bears 


sedi». 
| 





at the point » against the diaphragm A which is thus put in 
electrical communication with the block B. The pressure at the 
ints of contact due to a component of the weight of the spheres 

is invariably the same, and consequently the resistance is practi- 
cally constant when the ap’ tus isin a state of rest, and thus 
i no lation. considerable number of contacts 





9726. W. P. Thompson, London. (G. Westingh : 
Pittsburg, Pa., U.S.A.) Improvements in Armatures 
for Electric Generators. (8d. 2 Figs.) July 12, 1887.— 
Theimproved armature has its alternate coils wound in reverse 
directions, and the inner ends of each coil connected with the 
outer end of the succeeding coil throughout the entire series of 
armature coils. (Sealed October 21, 1887). 


9727. W. P. Thompson, London. (G. Pestnghonte, 
Pitsburg, Pa., U.S.A.) Improvements in or Rela to 
Commutators for Electric es. (6d. 2 8.) 
July 12,1887.—The object of this invention is to provide suitable 
means for commutating a fractional portion of the total current 
derived from an alternate current generator, for the purpose of 
maintaining the magnetic field of the generator. The commutator 
is placed directly yo the shaft of the armature, and is con- 
structed to reverse the connections through the field magnets at 
each reversal of the current so as to supply non-alternating cur- 
rents to the field magnets. (Sealed October 25, 1887), 


9876. R. Dick and R. Kennedy, Glasgow. Improve- 
ments in and Rela to o-Electric Ma- 
chines, (8d. 6 Figs.] July 14, 1887.—This invention relates 
to an improved construction of alternating current generator 
comprising a vertical disc armature B mounted between the project- 








ing pole-pieces al, a}, of the cheek plates A, A'. The fixed magnets 
@' are excited by a current from a se te continuous current 
dynamo or other source. The successive poles a! round the cir- 
cumferential rings of each of the plates A and A’, are alternatel 
of _N and § polarity, so that the lines of force here attract eac 





oeertee prevents the interruption of the microphonic circuit 
under the influence of strong vibrations, and their pressure, which 
is slight, affords to the diaphragm all the requi sensibility of 
vibration. (Sealed November 4, 1887). 

7202. A. J. Boult, London. (J. F. ey Phila- 
delphia Pa., U.S.A.) Improvements in or ting to 
Electric Telegraphs. [ls. 1d. 6 Figs.) May 17, 1887.— 
This invention relates to an improved reading telegraph which 
can be independently employed to synchronously ain sly} the 
electrical impulses imparted by the manipulation of the keys of 
an instrument at the one extremity of a main line circuit to 
a similar instrument located at the other extremity of the 
line. The improved instrument comprises a series of metallic 
keys ‘carrying the letters and suitably mounted on a keyboard 
on the top of the cylindrical casing of the instrument, so that 
the depression of any one key will cause the contact of one of 
@ series of retracting springs charged from a constant battery, 
with another of a series of upwardly projecting metallic springs con- 
nected at their lower ends with a system of hearer noe con- 
ducting segments ara eg ba number and relative situation 
to the keys of the keyboard. The circuit of the battery is thereby 
closed, and the current is conducted through the ents to 
a rotating brush arm rigidly keyed to a central vovelting indi- 
cator shaft driven by an electomotor and carrying another ex- 
ternal parallel arm at its upper end arranged in line with the 
brush arm inside the casing, and pointing to the co’ nding 
character of the keyboard, as indicated by the contact brush on the 
segments. (Sealed September 20, 1887.) 


BATTERIES AND ACCUMULATORS. 

8693. W.J.S. Barber-Starkey, Brid: Salop. 

Improvements in Secondary Batteries. [4d.] July 2, 

1886.—Inventor claims the use of bisulphate of sodium as an 

electrolyte ir secondary cells es ee and peroxide or 
other oxides of lead plates. (Sealed October 11, 1887). 


12,595. E. Andreoli, London. Improvements in 
Secondary Batteries. [6d.] October 4, 1886.—Inventor 
cluims the use of positive electrodes conve’ into peroxide of 
lead by a special treatment of metallisation and dechlorination, 
and the available capacity of which is i d by embedding in 
them internal conductors of lead of any shape, which, it is dis- 
tinctly declared, are not intended to act as supports of the active 
material in their cavities, but exclusively as conductors —— 
of conveying the electrical current, of facilitating the rapidity of 
the bet and of yielding a greater quantity of utilisable 





energy. ( October 11, 1887). 
en ry 
es. 8. r 8, 
—Improved electrodes are constructed by placing in ition at 


definite distances in a mould, lozenges or cakes of ‘** li ode” or 
oxides or salts of lead, and then pouring molten lesd into the 
mould under pressure, thus inclosing the active material in a 
metalliclead holder or setting. (Sealed No 4, 1887). 


4648, C. L. Tweedale, Crawshawbooth, Lancaster. 
Improvements in eutnany Batteries. (8d. 6 Figs.) 
March 29, 1887.—Dilute nitro-sulphuric acid is used to depolarise 
the negative carbon or platinum element, the tive element 
being composed of copper, lead, or tin, or an alloy of the same, 
The waste copper solution from the a can be used for 
charging a Daniel battery. The insoluble } salt (when lead is 
used as the itive element) may be ground and used asa pig- 
ment, or by ting it with ch ic acid or bichromate of potash, 
to produce “chrome yellow.” In the case of tin, the waste solu- 
tion may be treated with an alkali to a a precipitate of 
dioxide of tin, which may be further boiled with soda to produce 
sodium stannate largely used by dyersand calico printers. (Sealed 
October 18, 1887). 


7506. The New Portable Electric Lamp and Power 





Syn Gemeane, ited, a and B. 
holson, on. Improvements in ected 

re Electric Batteries and suitable for 
Miners’ Use or for Analogous 4 Figs.) 


Purposes. (8d. 

May 28, 1887,—The improved electric battery consists of positiv 

elements (negative pole plates) of tin, iron, or zinc, in conjunction 
with negative elements (positive pole plates) both immersed in 
an electrolyte of soda, potash, or dilute hydrochloric acid. The 
negative element consists of a suitable support of carbon, silver, 
or platinum, coated with or carrying chloride or peroxide of 
silver. The battery is made of vulcanite and is divided by radial 
partitions into three cells C, each containing a set of two rs 
of elements ; the zinc or positive element D being S-sha and 





Fig.?. 





containing in each loop an oxide or negative element E. These 
elements are by a vulcanite disc F forming the cover of 
the battery. The two negative elements in each cell are elec- 
trically connected together by a stripG, and the several elements 
are rayne | connected in series, The lamp bulb is fixed ina 
socket K to which one of the terminals of the illuminating fila- 
ment is connected, the other terminal being connected to an in- 
sulated plug L. The lamp is lighted by forcing down the cover 
O to the extent required to make contact between the terminals 
H, N, and I, M. th the electrolyte and the n ve elements 
may be revivified by subjecting the — elements to the 
action of an electric current in a chloridising or oxidising bath 
+t Aa electrolyte of the battery. (Accepted September 
, 


ELECTRIC CONVERTERS OR TRANSFORMERS. 


6160: W. Main, Brooklyn, New York, U.S.A. Im 
ments in Electric Inductive Translators or Frans. 
formers and in Means for Regulating them. [ls. 3d. 
12 Fige.) April 27, 1887,—The improved electric inductive 
translator has a series of induction coils and a rotary commutator 
for alternating the current in these coils, combined with an auto- 
matic regulating device controlling the commutator and thereby 
qeveaning the rapidity of alternation of current in the coils. 
(Sealed August 30, 1887). 


9728. W. P. ri, London. (G. Westinghouse, 

Pittsburg, Pa., U.S.A.) provements in Electric Con- 

and es for same. (8d. 9 — July 12, 

1887.—The improved converter shown in Figs.1 and 2, comprises 

a primary — P, a secondary coil S, andacore A. The core A is 
of a 


h, 





P of plates a, a of soft iron which are 
separated from each other by sheets of non-conducting and non- 
magnetic material, such as thin linen paper. Each individual 
plate a is formed with three lateral tongues projecting in the 
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same direction, resembling the letter E. The wire having been 
first wound in an oval or flattened coil of rectangular cross-section, 
the plates a, a are inserted so that the middle tongue of the E 
occupies the within the coil, while the exterior tongues 

ther with the body of the plate surround the exterior of the 
coil on three sides. In assembling the plates to form the core, 
each alternate E plate is inserted from the opposite side, and in 
this way with an even number of plates the total mass of iron is 
symmetrically distributed on every side of the mean axis of the 





transverse section of the coiled conductors. Thé plates are securely 
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bound a into a mass to form the core by end frames H 
connected together by bolts A. Figs. 3 and 4 illustrate an improved 
containing box for the converter just described. The terminals 


of the coils P and § are led into compartments D! and D respec- 
tively, in which are provided switch plugs or other circuit control- 
ling devices. (Accepted August 20, 1887). 


9729. W. P. Thompson, London. (G. Westinghouse, 
Pittsburg, Pa., U.S.A.) Improvements in or Relating 
to Electric Converters. (6d. 3 Figs.) July 12, 1887.—The 
improved converter consists of primary and secondary coils, a 
core of soft iron disce, and an inclosing tube of softiron. (Ac- 
cepted August 24, 1887). 


ELECTRICAL DISTRIBUTION. 


10,926. ©. D. Abel, London. (Siemens and Halske, 
Berlin.) Improvements in the Application of Volta 
Inductors or Secondary Generators for Distributing 
Electrical Energy and for Regulating Alternate 
Current Motors, more cularly Applicable to 
Electrical Railways. (8d. 1 Fig.) August 26, 1886.—This 
invention relates to the method of regulating the action of an elec- 
trical motor supplied from an alternate current generating 
machine by means of a volta inductor whose primary coils are 
connected to the supply circuit while the secondary coils are con- 
nected to the motor through a oe switch so arranged as 
either tocause the current to pass through the coils in parallel arc 
or in series, or to cut one or more of the coils out of the circuit, 
thereby varying the electromotive force of the motor circuit. Also, 
a resistance coil included in{the primary circuit of the volta in- 
ductor has an iron core which is introduced into the coil toa 
greater or less extent ding as the elect tive force of the 
motor requires to be increased or diminished, Further, the volta 
inductors may have their coils surrounded by two concentric split 
iron tubes, of which the outer one is rotatable, so that by turning 
this so that the splits of the tubes coincide to a greater or less ex- 
tent the constant of induction and consequently the tension of the 
current acting on the motor may be varied. (Sealed August 26, 
1887). 

12,531. R. Dick and R. Kennedy, Glasgow. Im- 

rovements in and Connected with Appliances for 

he Distribution and Transformation of Electric 
Energy. (8d. 6 Figs.) October 2, 1886.—Inventors claim : 
A transformer of alternating currents of electric energy for trans- 
forming currents of high potential into currents of low potential, 
and vice versa, comprising a shuttle or double T-shaped core or 
internal magnetic soft iron ‘‘organ” portion, either made solid or 
of thin insulated plates, having coils o S sepeug J and secondary con- 
ductors wound reund it, and surrounded by an outer wire sheath- 
ing. (Sealed October 28, 1887). 


13,641. B. J. B, Mills, London. (J. W. Howell, New Bruns- 
wick, N.J., U.S.A.) Improvements in the Means for 
Indicating and for Regulating the Electrical Poten- 
tial in Syatems of Electrical Distribution. (8d. 6 Figs.) 
October 25, 1886.—According to the present invention absolute 
indicators of potential are used at one point in the system only 
and the difference of potential at all the other points is measured 
by comparing it electrically with the pressure at this point. Re- 
ferring to Fig. 1, in which it is desired to maintain a constant dif- 
ference of potential in the two electrical circuits 1, 2 and 3, 4, the 
circuit 1, 2 is provided with an absolute indicator of any suitable 
form for showing the diff potential between its two con- 
ductors. An electrical comparison of the pressures of the two cir- 
cuits may be produced by connecting respectively the positive 
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conductors and the negative conductors by a bridge wire. In 
these two bridge wires is placed a comparative instrument A, such 
as a high resistance differential ——— which by its de- 
flection willindicate the relative difference of the a. Fig. 2 
illustrates the application of this invention to a two-wire system 
of distribution. From the street mains 7, at ,oints B,C, and D, 
are taken feeders 9, 10, supplying current to the mains from the 
central station. Pressure wires 11, 12, having adjustable resist- 
ances, run back to the station. To the pressure wires from B is 
connected the absolute indicator E. Bridge wires 5,6 connect an 
extra set of pressure wires 17, 18 from B with those from C and D, 
and in these bridge wires are located the differential galvano- 
meters A giving indications for regulating the three feeders to keep 
the = pressure at the points B, C, and D. (Accepted September 
10, 1887). 

9734. W. P. Thompson, London. (G. Westinghouse, 
Pittsburg, Pa., U.S.A.) Improvements in or tin, 
to the T on of Electricity from Sources 
Distant from where they are to Utilised. (Sd. 
1 Fig.) July 12, 1887.—The improved method of electrical dis- 
tribution consists in generating currents of high potential, trans- 
mitting the same to remote points, then converting them into 
secondary currents of lower potential, transmitting the converted 
currents to points in the more immediate vicinity of the points of 
consumption, and then reconverting them into tertiary currents 





of still lower potential, and transmitting the last-named currents 


to the points of consumption. (Sealed 


ctober 25, 1887), 

9735. W. P. Thompson, London, (G. Weethenss, 
Pittsburg, Pa., U.S.A.) Improvements in or ting 
to Electrical Distribution. [8d. 1 fig.) July 12, 1887,— 
This invention relates to the regulation of alternating currents for 
electric lighting. The improvements consist in employing several 
leads running to different converters along the length of the 
main, and placing in each of the leads a regulating device, such as 
a converter having its primary coil included in the lead, and its 

dary coil cted through an adjustable resistance circuit. 
(Sealed October 28, 1887). 





9737. W. P. Thompson, London, (@. Westinghouse, 
Pittsbu Pa., U.S.A.) Improvements in or Relat: 
ini be ec’ Distribution and Conversion. (8d. 
2 Figs.) July 12, 1887.—This invention relates to apparatus 
employed for utilising alternating or periodically varying currents 
for operating translating devices such as incandescent electric 
lights. The improved apparatus comprises a converter having 
its secondary coil formed in sections from which independent 
conductors lead to corr nding switch points. The translating 
devices may be connected in circuit between one terminal of the 
secondary coil and any one of these switch points at will, and 
thus the potential of the current yielded to the translating devices 
may be varied as required. (Sealed November 1, 1887). 


9741. W. P. Thompson, London. (G. Westinghouse, 
Pittsburg, Pa., U.S.A.) Improvements in or ting 
to Electrical Distribution, or to Apparatus for ocr 
plying or Distributing Electricity to Electric - 
ways, Incand t Lamps, or other like Purposes. 
(8d. 8 Figs.) July 12, 1887.—Referring to Fig. 1, the generator 
A has its circuit L', L?, extending along the vicinity of a railway 
track B!, B2. The potential of the currents of the generator is 
reduced before being delivered to the track by means of a con- 
verter C. The secondary coil s of this converter has its terminals 
in the two contact brushes of the rectifying commutator F, which 
is driven by the motor B. A current will thus be derived from 











Fig.1. 






































the main lines L!, L?, and delivered to the armature, whence a 
current continuous in direction wil] be supplied to the sections of 
the track. A storage battery N is employed for the aspose of 
storing up current that might otherwise be wasted, and thus pro- 
vides a reserve. Fig. 2 illustrates an arrangement in which the 
rectifier and the storage battery are placed upon the ‘‘loco- 
motor” 8. The alternating currents are conveyed through the 
rails to the moving vehicle by means of rollers r, 7. The rectified 
currents are delivered to contact points t', t?, whence they may be 
supplied to a suitable motor for driving the vehicle. (Sealed 
November 8, 1887). 


INDICATING AND MEASURING. 


9730. W. P. Thompson, London, (G. Westinghouse, 
Pittsburg, Pa., U.S.A.) Improvements in or ating 
to Voltmeters. [Sd. 5 Figs.) July 12, 1887.—Referring to 
Fig. 1, L2 is a circuit traversed by currents, the variations of 
which itis desired to measure, and a? is the coil of the electric 
meter. This coil is provided with a core b? suspended upon a 
pivotted beam B supported at b. The beam B is provided with a 
counterpoise b!, and carries an indicator c moving on a scale C. 
In series with the coil A which is of small resistance, there are in- 
serted incandescent electric lights d'. Whatever variation in the 








current occurs, causes the indicator to respond accordingly, but 
this variation is augmented by the presence of the lamps, for the 
reason that as the elect tive force i es, the resistance of 
the lamps decreases proportionately, and vice versd. Thes 
resistance of the coil relative to the entire resistance of the 
circuit in which it is included, will reduce to a minimum the error 
due to the change produced by the heating of the conductor. It 
is designed that the meter shall be included in multiple arc circuit 
with the translating devices which are being supplied. ( 
November 8, 1887). 


9732. W. P. Thom 
Pittsburg, Pa., U.S.A.) 





nm, London. (J. Westinghouse, 
provements in or Relating 





to Electrical Indicators. (8d. 6 Figs.) July 12, 1887.— 


The object of this invention is to provide means for determining 
and regulating at a central station the potential upon the work 
circuit. Two separate converters are employed. e converter 
Cl has its primary coil p connected between the conductors L! 
and L?, and its secondary coil s connected through the coil b by 
the conductors 5, 6. These conductors include an adjustable 
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resistance 7 and an incandescent lamp d! for compensating for 
the variations in the resistance due to the variations in the 
temperature of the wire in the coil b under the influence of varia- 
tionsin current. The coil c is connected in the secondary circuit 
of the converter O2, which latter is employed for the purpose of 
reducing the current in the coil c in some beep v9 3 ratio to 
the current passing through LI, L2, so as to avoid using large con- 
ductors in the circuit 7, 8, and in the coil c. (Accepted Sep- 
tember 7, 1887). 


REGULATING CURRENTS. 


9733. W. P. Thompson, London, (G. Toctinghouse, 
Pittsburg, Pa., U.S.A.) ovements in or Rela to 
Regulating Electric cuits and to atus 
therefor. [8d. 2 Figs.) July 12, 1887,—A is an alternatin 
machine whose field magnets are supplied by a dynamo AI, an 

provided with an automatic regulating device A. In the primary 
circuit L is included the primary coil B! of a converter B whose 
secondary coil B? is included in a circuit 1 provided with translat- 
ing devices D, such as incandescent lamps, On a softiron core 
are wound two opposing coils E', E?, included in the circuit L. A 
current traversing both of these coils tends to develop equal and 
cunente polarities in the iron core, and therefore no magnetic 
effects whatever are produced. The primary coil B’ is connected 
so as to serve as a shunt or bridge for the regulator coil E2. A 
reduction in the resistance of the secondary circuit / (effected by 
the introduction in multiple arc of an incandescent lamp D) will 
cause a decrease in the counter electromotive force of the primary 











B, and an increase in the effective strength of the current travers- 
ing the primary. This in turnincreases the counter electromotive 
force in the coils E' and E*, so that an approximate constant dif- 
ference of potential will be maintained between the terminals of 
the primary as well as of the secondary coils throughout the 
entire range of working. In the modification shown in Fig. 2, the 
currents eoperes in the translating circuit are derived directly 
from the main line circuit. The regulator comprises one or more 
pairs of differential helices normally tending to produce equal 
and opposite magnetisms in a soft iron core. This isso arranged 
as to constitute an automatic current regulating device. e 
conductors leading to the translating devices are connected with 
the respective terminals of one of the opposing coils of the current 
regulator, and they thereby form a shunt circuit around this coil, 
the resistance of which is dependent upon the lamps or other 
one devices included in the circuit. (Sealed October 25, 


INSULATING CONDUCTORS, &c. 


4375. H. Weber and R. Schefbauer, Dresden. Im- 
vements in the Method of and Materials for Insu- 
Electrical Conductors or Wires. [6d. 4 Figs.) 
March 23, 1887.—The electrical conductors or wires are insulated 
by inclosing them in paper prepared by immersion in a bath of 
ammoniacal oxide of copper. The wire must then be drawn 
through various cold and heated rollers in order to cause the paper 
to adhere tothe metal. (Sealed September 80, 1887). 

9744. W. P. Thompson, London. (G. Westinghouse, 
Pitisburg, Pa., U.S.A.) provements in or ting to 
Electric Conductors or Cables. [6d. 4 Figs.) July 12, 
1887.—The improved cable comprises a central conducting core 
inclosed in an insulating coating, on the outside of which are 
applied two or more conducting plates (preferably copper) extend- 
ing upon opposite sides along the len of the insulated con- 


mal] | ductor and curved to conform to the surface of the insulating coat- 


ing. The wholeis then incloged in an insulating covering. ( 
October 18, 1887). 


UNITED STATES PA 

Descriptions with illustrations of inven’ 
United States of America from 1847 to the 
reports of trials of patent law cases in the United States, fe A be 
consulted, gratis, at the offices of ENeummeaine, 35 and 36, Bedford- 
street, Strand. 
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HYDRAULIC LIFTING DOCK AT BOMBAY. 


RACING AND CRUISING YACHTS. 
Remarks on the Length, Beam, and Sail Area of 

Racing and Cruising Yachts, with Suggestions for 

Defining Cruisers and for Regulating their Races. 
Yacut racing is principally confined to the Bri- 
tish Isles and North America, and the formule for 
the rating (R) of yachts by which this racing is now 
conducted tax (A) the sail spread and (L) the 
immersed length alone, because experts in yacht 
racing and designing find by long experience that 
the main factors for speed (S) are A and L; in other 
words, that S varies as some function of A and L. 

Thus, by the rule of the New York Yacht Club, 
under which the contests for the America Cup are 
now sailed : 

Rees or Ra 2L+ VA (1) 

By the Seawanakha rule, also much used in Ame- 
rican yacht racing : 


(2) 


And by the English rule of the Yacht Racing Asso- 
ciation, passed last winter, and apparently likely to 
continue in force for several years : 


r=hxe oR a LxA. 


R= 1+ V4 oR «a L+aVA . 


(3) 


The propelling power derived from the wind must 
vary directly as the sail area that catches it, and 
the correct sail area of a yacht also represents in 
the most practical form the capability of the yacht 
to carry it without heeling unduly. It therefore 
follows that some function of the speed in smooth 
water of a well-designed yacht, as well as her size, 
weight, and power to go through rough water, are 
included in the expression of her full sail area. 

Moreover, as the power of a vessel to 
canvas varies as some function of her length (L), 
beam (B), depth (D), and ballast (W), the expres- 
sion of her sail area (A) must include all these 
quantities. 

From this view it would appear that a rating 
based on sail area alone would be sufficient ; but 
the value of L at the expense of B or D, or 
both, for reducing resistance at high speeds, has 
been proved so incontestably that it becomes abso- 
lutely necessary to tax L in addition to A, although, 
by so doing, L is practically taxed twice over. Thus 
Rule (1) may be considered as : 


R « 2L + /7(LxBxDxW) 
Rule (2)as R « L+~f(LxBxDx W) 
Rule (3) as R q Lx f(LxBxDxW) 
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Reverting, however, to the three formule as they 
exist, it appears that the New York rule taxes L 
most severely, and that the Seawanakha rule is the 
most lenient on length, the English rule being inter- 
mediate in thisrespect. Appended to these remarks 
is a Table (see page 544) showing many of the most 
important English, also some of the American 


yachts, and giving the L, B, A, L? A Je L 


? a F ? ’ B "9 
and English rating of each. 
All the yachts about which the required informa- 
tion could be obtained by the writer were entered, 
without reference to any particular theory. 


An examination of the Table indicates that ,/A 
exceeds L considerably in all the racers, and that 


L= ,/A or slightly exceeds it only in the case of 
large C class yachts, whether they be ex-racers or 
cruisers. Speaking of racers, it is therefore evident 
that the English rule taxes L more severely than 
the Seawanakha rule. On the other hand, it will 


be noticed that A is never equal to 2 L, even in 
such extreme types as Verena or Volunteer, and it 
becomes equally evident that the New York rule 
is more severe on L than the English rule. 

An expert has stated that model experiments 
prove a foot of beam to be equal to a foot of depth, 
so far as initial stability is concerned. He has 
also recently pointed out that the results of small 
boat racing prove the intermediate type to be in- 
ferior in speed to very beamy or to very narrow 
boats. Consequently, so far as racers are concerned 
the outcome of the new rule will be yachts of a more 
costly type than those evolved from the late tonnage 
rule. The tendency of the rule (and of the American 
rules in different degrees) is to encourage sail and 
beam at the expense of length, in fact, to produce 
large yachts of the Verena type. 

Whatever the tendency of any racing rule may be, 
it is sure to be carried to extremes. If, therefore, 
the tendency of our L and S A rule be similar to 
the tendency of a pure length rule, the same de- 
scription of extreme will be evolved. This is sub- 
stantiated by the contests between Thistle and 
Irex, and Genesta, which prove that sail pays under 
our rating, even when the boat is of an extremely 
beamy type, built for racing under the New York 
rule 


It may be that the results were due to a faulty 
time scale, and that were a 100 rating (Y.R.A.) 
Thistle built, she would be beaten by Irex and 
Genesta ; the only way to eliminate defects (if any) 
in time scale, being to race vessels of equal rating. 
But other and numerous races during the summer 


favour the opinion that the time scale is fairly 
accurate. Assuming it to be so, the Thistle contests 
both here and in America cannot fail to convince 
the most sceptical that Mr. Richardson was correct 
in his evidence before the Y.R.A. Committee when 
he said, ‘‘. I think in placing the limit on 
the length it does, the tendency would be to go 
to extreme beam. This might not answer, but I 
think instead of my attention being directed to 
length, it would be in the direction of beam, par- 
ticularly as for every foot taken off the length I am 
permitted to increase my sail power.” 

Mr. Watson alsu said : ‘‘ My feeling is that beam 
is of such very great value, such considerable value, 
that we would go to very beamy boats if it were 
left untouched altogether.” The other adepts 
examined by the Committee were not alive to the 
effect which the new rule would produce in boats 
built for it as pure racers. Mr. Dixon Kemp even 
now, as yachting editor of the Field, continues to 
encourage men to build racers of the moderate type 
for it. For instance, he considers that a racer of 
60 rating should be nearly the length of Tara, 
and that a 60 ft. boat of this rating would be out of 
it, but a still shorter boat would probably beat 
them all handsomely under the new rule, except in 
very dirty weather or in reaching winds. 

What then becomes of the principal object for 
altering the 1730 into the 6000 rule, which, accord- 
ing to Mr. Dixon Kemp, was ‘‘to check the ever- 
lasting increase in the size of the sails, and 
necessarily the all-round cost”? (Evidence before 
the Committee Y.R.A., November 16, 1886). 

The change will act in a direction precisely 
opposite to that intended. More beam, more sail, 
more cost will be the outcome of the rule, and 
racing yachts of three beams with but little reduc- 
tion of depth and ballast will be the orders of the day. 

If the question arose as to the fastest possible 
single sticker on an ordinary regatta course, there 
being no limits on canvas, spars, or hull dimensions, 
except those entailed by working the yacht by hand 
tackles with no winches or machinery of any kind, 
the long and narrow type would undoubtedly defeat 
the short and beamy type. From this view, there- 
fore, which is really that of a simple S A rating, the 
English yachts evolved from the late tonnage rule 
are superior to their rivals. The depth of water 
over the bars of harbours put a practical limit to the 
draught of our large racers built under the old rule, 
and they were consequently unable to develop into 
the deep and narrow monstrosities that adorned the 
smaller classes. 





When the change was made it is a pity that Mr. 
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TABLE II.—Retation or L To B or 


THE YACHTS PLOTTED ON DracRamM. 


Those in Italics are the Closest to the Curves. 

























































































On and near L On and near iL On and near L Onand near | L On and near L 
50 Curve. B 24 Curve—(cont.) B | 20 Curve—(cont.) | B* | 17Curve—(cont.) | B | 17 Curve—(cont.)| B 
ee a rath ee eee 

a A! 2.5 | Oimara . Al 4.77 | Elfrida ..| 5.03 | Mary C 4.49 | Atlantis .. «+| 5.45 
_ A| 2.51 | Corisande.. Aj 4.78| Lorna. B) 5.09 | Loadstar --| 45 | Chittywee.. Al 5.92 
Verena A| 2.6 | Nora (30.81 ft.) A) 4.84 | Florence . Al 5.21 ae .-| 4.51 | Ariel one | 
Lil.. ea & 2.75 — wa s py a 7 el noe Cc = 

um 2.8 Orne | 5. ruerite q yuntless «al & 
emailed Wendur A! 5.21 | Shadow A| 5.54 | Bakaloum é in| Stow 
On and near Lenore .. A! 5.39 | Irex.. B| 5.57 | Anemone C) 4.58 - 
40 Curve. Sleuthound = A| 5.4 | Olga ..| 5.71 | Stephanotis ..| 4.54 | Madcap .. C} 2.86 
A\ 9.95 | Genesta A’ 5.4 | Buttercup A) 5.76 | Arethusa C} 4.56 | Thalassa .. C} 2,86 
peed ‘| gon | Marguerite © A 5.49 | Shona A| 5.76 | Constance.. C) 4.56| Joan ..  ..| 36 
| Gare .. Al 5.67 | Ulidia Al 5.83 | Vol-au-Vent ..| 4.6 | Cockatoo... Cj} 3.68 
—— = Al 497 Silver Star A’ 5.7 A| 6.02 | Terpsichore C; 4.61 | Buccaneer(42.63')C| 3.97 
Thistle i lerin A’ 5.73 | Melissa A} 6.04 | Sybil C, 4.62 | Magnolia .. C} 4.21 
On end went Tara -- Al 6.75 Fiona -.| 4.62 | Minnie ..  ..| 4.45 
30 Curve Queen Mab A! 5.76) on and near Neptune C 4.65 | Lisette C} 4.54 
a 2.88 Galatea .. A) 5.79 17 Curve. Corinne . C 4.76 | Nina C| 4.56 
Daphne (25L) C} 35 | Clara A) 5.86 oe Gwendolin _..|_ 4.76 | Lily.. C| 4.57 
Bonina . A 65 Guillemot C| 3.32 | Glance a 4.77 | Chita C} 4.71 
Mayflower.. A} 3 4 Raven C| 3.55 | Corisande..  C 4.78 | Cyprus C| 4.74 
Mexjorle .. SL EE) = Cpsmt aoe Wraith °. | 3.74| Foxhound.. 48 | Nixie =<. | 4.75 
ona*® «w= A 618 20Curve. =| Fleur-de-Lys C| 3.81| Vanessa .. C; 4.81 | Veronica .. C| 4.78 
*Exceptional yacht. Bird o’Freedom A| 3.36 | Chough .. C| 3.93 | Latona C) 4.84 | Nadejda .. Cj} 483 
Merganser... A 385 | Little Nell C} 3.99 | Egeria .. B 4.88 | Norman .. C} 4.84 
On and near Dudu A! 3.99 | Sheila C| 4.17 | Daphne (69.4 L) C, 4.9 | Beluga C| 4.9 
24 Curve. Moina .._ ..| 4.4 | Irene .  C| 4.23 | Cythera .. CC, 5.03 | May :- | 5.84 
Cinderella. . A| 3.15 | Florinda, 1887 ..| 4.49 | Dandelion.. C; 4.27 | Neaira .. -o| SS a C} 5.4 
Arrow A| 4.09 | Hypatia .. B| 4.49 | Nonpareille C| 4.27 | Wendur .. © 6.21 ulu ‘ea A! 5.46 
Spinnaway Aj 4.48 | Aline sal Pr 4.6 Vega il C) 4.29 | Finola B; 5.24 | Cocker .. Al 5.48 
Florinda .. A| 4.49 | Corisande.. C 4.78 | Cornubia .. C; 4.3 | Hyacinth .. C. 5.25 | Silver Star Cc 5.7 
Kriemilda .. A| 4.54 | Cetonia ..| 4.81 Foxglove .. C, 4.37 | Ventura . --| 5.27 | Jullanar .. --| 5.87 
Condor A} 4.58 | Waterwitch -| 5.0 | Preciosa . | 4.39 | Erycina .. C 53 Currytush A} 6.07 
Miranda A| 4.58 | Vanduara 5.02 | Dawn C; 4.42 | Annasona.. C 5,42 | Delvin A] 6.22 
TABLE III.—Particunars or Ratina. 
2} Rating. 5 Rating. 10 Rating. 20 Rating. 40 Rating. | 60 Rating. 100 Rating. 
! 
| | | 
L L L Shot, |, | & he | es 
L| a | pi hb) & lah «A bac {hla | ah) a | a | | =. | 7% 
| 40 | 1500 | 87.5 | 50 | 2400 | 47.93 | 65 | 3692 | 56.81 | 75 | 4800 64.0 | 90 | 6667 | 74.08 
38 | 1579 | 41.55 | 48 | 2500 | 52.09 | 60 | 4000 | 66.66 70 | 5143 | 73.47 | 85 | 7059 | 83.05 
25 | 600 | 24.00} 30 1000 | 33.33] 35 | 1714 | 48.98 | 45 | 2667 | 59.27| 59 4067 | 68.94 | 69 | 5218 75.63 | 84 7142 | 85.04 
24| 625 |26.04| 29 , 1025 | 35.67 | 34 |.1765 | 51.90| 44 | 2727 | 61.97| 58 | 4138 | 71.35 | 68 | 5294 | 77.86 | 83 | 7229] 8710 
23| 652 | 28.36} 28 1071 | 38.27| 33 | 1818 | 55.10 | 43 | 2791 | 64.91| 57 | 4210 | 73.87 | 67 | 53873 | 80.19 | 82 | 7317 | 89.24 
22} 691 |31.41| 27 1111 | 41.14 | 32 | 1875 | 58.59] 42 | 2858 | 67.95 | 56 | 4286 | 76.52 | 66 | 5455 | 82.64 | 81 | 7408 | 91.45 
21 | 714 |34.01| 26 1154 44.37] 31 | 1936 | 62.43 | 41 | 2927 | 71.38] 55 | 4363 | 79.32 | 65 | 5539 | 85.21 | 80 | 7500 | 93.75 
20 | 750 | 37.5 | 25 1200 48.01] 30 | 2000 | 66.67 | 40 | 3000 | 75.00 | 54 | 4444 | 82.30 | €4 | 5625 | 87.88 | 79 | 7595 | 96.14 
19 | 789 | 41.56 | 24 1250 | 52.08 | 29 | 2069 | 71.35 | 39 | 3077 | 78.89 53 | 4528 | 85.14 | 63 | 5715 | 90.70 | 78 | 7702 | 98.61 
18 | 833 | 46.30] 23 | 1305 | 56.72 | 28 | 2143 | 76.53 | 38 | 3158 | 83.10 | 52 | 4615 | 88.75 | 62 | 5806 | 93.65 | 77 | 7792 | 101.2 
17 | 883 | 51.92] 22 1364 | 61.99 | 27 | 2222 | 82.31 | 37 | 3244 | 87.66} 51 | 4705 | 92.26 | 61 5902 | 96.77 | 76 | 7895 | 104.0 
16 | 938 | 68.60] 21 1429 | 68.03] 26 | 2308 | 88.76 | 36 | 3334 | 92.60] 50 | 4800 | 95.98 | 60 | 6000 | 100.0 | 75 | 2000 | 106.7 
15 | 1000 | 66.68 20 | 1500 | 75.00 | 25 2400 €9.00 | 35 | 3429 | 97.75 | 45 | 5334 2188 | 55 6547 | 119.0 | 70 | 8571 | 122.4 














An authority, in one of his books, says (about 
1874) that the ideal racing yacht was a 100-ton 
cutter, such as Kriemilda and sister vessels, but 
that had the rule allowed it they would have been 
better for 1 ft. more beam, which increase would 
give a proportion of about 4.35 beams to length. 
If this be true of racers, then, how much more so 
of cruisers now? Of course the great difference 
between racers and cruisers is in the comfort, and 
this is most marked in the small classes. The first 
rule, therefore, that suggests itself is one that will 
admit the moderate ex-racer of more ancient type, 
viz., that a cruiser shall not exceed 4$ beams in 
length. 

In order to allow the modern ex-racer, as also the 
long vessels built for the late C class, to compete in 
the cruiser class, it becomes necessary to define the 
sail limit of a cruiser, and to handicap the long 
boats by means of such S A, so that their surplus 
length shall not bring them any advantage in sail 
spread under the cruiser definition of S A. 

The definition of a cruiser as to her sail spread is 
a difficult matter. A friend of the writer’s has for 
many years advocated an arbitrary limit of sail area 
for the length of hull. Such a rule would produce 
a number of yachts in each racing class which would 
be built to the top of the class, and all shorter boats 
would have no chance if the time scale followed one 
curve forall the classes. Moreover, as existing yachts 
must all differ more or less from the precise limits 
chosen, they could not adapt themselves to such an 
arbitrary arrangement. Finally, it would prevent 
the development of the class and the gradual evolu- 
tion of the best proportions of beam, length, depth, 
and ballast underthe racing rule, and the added limits 
defining a cruiser. Another recommendation recently 
made in the Field newspaper was to limit the sail 
area of cruisers to 0.7 (L+ 10)2. This was a move in 
the right direction, but of course it fails utterly for 
small boats, as by inspection it can be seen that a 
boat of no dimensions would be permitted to carry 
70 square feet of canvas. But small boats are not 
cruisers and it was not intended to apply to them. 
Subjects of this nature are often seen best when 
treated by the graphic method, and this can be done 





in the present instance by co-ordinates, the lengths 
being shown on the scale of abscissz and the sail 
areas on the scale of ordinates. But the areas are 
enormous as compared with the lengths. The 
American rules treat the square roots of the sail 
areas, but this is defective. The square root of the 
sail area does not propel a yacht. If, however, the 
sail area be divided by the length we may consider 
that each portion of the hull similarly divided is 
propelled by such sail area: or, A + L represents 
the propelling power on each unit of length, A 
being the total propelling power. If then the values 
of A +L be placed on the scale of ordinates, and 
the equation A = 0.7(L + 10)? be plotted (see 
diagram), it will be found that the resulting curve 
is convex downwards, whereas it ought to be con- 
cave. 

The L W Land § A of any yacht being known, 
her position on the diagram can by a simple calcu- 
lation be found. The positions of the yachts on 
Table are so plotted, and curves passing through 
typical yachts can be drawn by hand. About a year 
ago the writer drew such curves, but only quite 
recently did it occur to him that they might approxi- 
mate to parabolas. 

The curves shown on the diagram are parabolas 
in which m the multiplier is 50, 40, 30, 24, 17, and 
14 respectively in the equation 


*=4m2,ory=2/mzx 


x=Landy=A-+L. 
Consequently we can find the equation of the para- 
bola passing through the point representing any 
given yacht. Such equations were found for a 
number of typical cruisers, big and little, and the 
17 curve in dark chain dotted line ran close to 
most of them. The equation to this curve being 

A+L=2 J/i7L, 

it follows that the sail area limit for cruisers might 
conveniently be fixed at 2L ,/17L. 

If length be limited to 43 beams, it may be advis- 
able to increase 17 in this equation to 18. The 
owners of yachts whose positions when plotted 
are rather low on the diagram will find that the 


But 





| were urged toward it. 





Y.R.A. racing rule gives them a time allowance 
that tends to equalise matters, and it is far better 
to place the curve rather high than low, because, 


-| firstly, yachts above it must alter to come down 


to the limit, whereas yachts below it need not 
do so, the time scale helping them ; and, secondly, 
the tendency of modern yacht-building is to increase 
the power of yachts to carry sail on a given length, 
and this tendency should not be too severely 
handled in the definitions of a cruiser, which may 
very conveniently be as follow : 
1, Cruiser’s length limit, 


L=or <4.5 B. 


2. Cruiser’s sail limit, 

S A=or <2 LV/18 L. 
=or<6 L,/2 L. 

3. Yachts whose L exceeds 4.5 B may sail as 
cruisers, their length in definition (2) being taken 
at 4.5 their beam, but their rating will be found by 
their actual Land S A. 

In this manner both ex-racers and cruisers proper 
can race iogether on equal terms, and the third 
definition would prevent men from sweeping the 
board with yachts of great length, whether ex- 
racers or newly built cruisers. 

The secretary of the Yacht Racing Association 
has written to at least one club, suggesting handi- 
caps for the cruiser racing, and offering to assist in 
framing the handicaps. 

At first sight it is difficult to understand why this 
retrograde step is being taken, but a careful perusal 
of the evidence of experts, taken by the Committee 
of the Y.R.A. last year, reveals their universal 
opinion that C class racing was damaging the A 
class, consequently experts, who are also designers, 
look with no favour on C class racing. 

Nothing will smash up cruiser racing more than 
handicaps ; these, therefore, are to be encouraged. 

The men who spend money on improving the 
speed of their cruisers must be put down ; the assist- 
ance of the owners of tubs is consequently invited. 
But it isa great fallacy to suppose that cruiser racing 
(under rules, not handicaps) injures racer racing. 
On the contrary, it brings men to the front who 
finally become the owners of pure racing yachts. 
The real reasons that yacht racing pure and simple 
has gone out of fashion are : 

1. That none but rich men can indulge in it. 

2. That rich men prefer to build steamers. 





THE YELLOWSTONE PARK. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 453.) 

Ir now set in to rain very hard and your correspon- 
dent had providentially or otherwise lost his rubber 
coat the day before, so it bid fair to be a bad trip. 
We rode some 15 miles through a pitiless storm, 
even Old Crow (the horse this time and from this 
on) looking very much discouraged. The region was 
a gloomy one, being volcanic in its character, and 
what shrubbery there might have been was actually 
blasted as though by fire. We passed forests of 
trees all shrivelled and blackened, and groves of 
small trees leafless and bare. It looked extremely 
like some of Dore’s illustrations in Dante. At last 
we saw way beyond us, probably five miles distant 
across a plain, a log house, and our tired horses 
The writer reached it first, 
and with difficulty dismounted, he seeming to be 
almost a part of the saddle, and a very stiff part too. 
Inside was a roaring fire ina huge stove, which took 
a log some 3 ft. long, and it was full and red hot. 
The proprietor afterwards explained that he had 
seen us with a glass when we first struck the plain 
and knew we were ‘‘tender-feet,” and expected us 
there. He looked to be a good-natured man, but 
was in no sense cordial and never expressed any 
interest in us or our plans. He proved subse- 
quently to be most genial, and we were loth to 
leave ; his at first repellent manners were explained 
on the ground he had also been visited by the 
‘*dude” party, who had been so disagreeable at 
Mammoth Springs, and he thought we were some 
more of them. There was little in our party to 
suggest a dude. We wore the flannel shirt and 
felt hat of the country, and we were wet through 
and generally forlorn. We asked if he had any 
spirits, and explained the reason of our shortness 
of this important article. Then he seemed to wake 
up, but not on our account. ‘‘Great heavens !” 
said he, learning of the geyser episode and the loss 
of the liquor, ‘‘ what a waste, what a waste ; six 
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CLIFFS NEAR THE YELLOWSTONE. 


gallons you said, O Lord! O Lord!” This 
did not, however, warm or cheer us, but 
the frontiersmen take time, and this was 
not our first experience with them, so we 
waited and shivered. Presently he brought 
in a stone jug corked (?) with a corn-cob 
and placed it on the table. The writer 
seized a tin cup and took a liberal amount. 
Having lived on the borders of civilisation 
at various times, he was not unfamiliar 
with all sorts of fluids of a strong nature. 
But this fellow was a giant. He felt as if 
he had swallowed a torchlight procession, 
for it not only burned all the way down 
but thereafter, and the tears flowed freely 
down his cheeks. It had the desired re- 
sult, however, and started up the chilled 
blood. When we learned that the con- 
coction was composed of brandy and gin in 
equal parts we did not wonder at its effect 
on the lining of the throat. It was here 
we enjoyed another refreshing hot bath 
from the water of a small boiling spring. 
It was arranged so that it could be turned 
into a tub, and there was a large barrel of 
cold water convenient to temper it with, 
for it was boiling hot. The next morning 
our host insisted in hitching up his double 
team and taking us around. He declared 
our horses needed rest, anc that he wanted 
to ‘‘stand treat.’”” He was a thorough 
man, and we liked him extremely. First 
he showed us the Paint Pots. These are 
mud geysers, and boil up mud of the most 
brilliant colours and varied hues. We then 
proceeded to the geysers, and their number 
may be conceived when in a square mile 





fifty are located, and the height to which they | 
throw the streams of boiling water is from 50 ft. | 


to 250 ft. The strangest feature of the whole is 
the fact that geysers adjacent +o each other have 
different intervals. The first one we saw was the 
Grand. This was not in operation just then, but 
was steaming, and might go off any time within the 
next few hours. Its stream is nearly 300 ft. high, 
and measures 6 ft. in diameter. We then passed 
the Grotto Geyser, which is nearly opposite, and 
where the formation by deposit has covered up 
the outlet, and afterwards came to the Splendid. 
Several men were here awaiting its eruption, and 
one of them told us he had thrown a pair of heay 

army trousers into the geyser, but they had sun 
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out of sight. This geyser was boiling furiously, 
and at intervals would throw up a spurt of water 
and steam about 10 ft. to 15 ft. It was evidently 
near its eruption. Each spurt came at a shorter 
interval, and finally there was a terrific roar, and 
the geyser burst into activity. The stream con- 
tinued to keep at a maximum elevation for several 
minutes, the trousers rising to the top of the 
column, and looking very much like a truncated 
man, or rather a man sans trunk ; their owner 
uttered an exclamation of delight, and declared 
they had been well washed, and had no doubt they 
had gone to the antipodes. The Giant Geyser was 
also boiling full, but it did not £ off for some 
hours afterwards ; this stream, although large and 





A BASIN FORMATION, 


powerful, rises only to about 150 ft. All 
these geysers after eruption fall gradually 
till they become simply a boiling spring, 
and the water flows over their edge and 
streams away in a hot rivulet. Comet 
Geyser is also a very beautiful one, and 
is large, although not so high as some. 
The formation of Castle Geyser is peculiar, 
and is evidently caused by deposit of the 
sediment, which soon becomes hard. The 
writer picked up a soft piece, and before 
two days it had become quite hard, although 
at first it was almost like clay, and had to 
be dried on a piece of board to keep its 
shape. And now we come to one of the 
largest and most peculiar of the geysers, 
viz., “Old Faithful,” so called from the 
fact that it has the most regular interval of 
any geyser. It comes into eruption at 
intervals of from 55 minutes to an hour. It 
stands on the summit of a small hill and can 
readily be seen even at a distance. The 
column thrown is 5 ft. in diameter and 
rises to a height of 200 ft. The water in 
the cone is remarkably clear and beautiful, 
and when it becomes quiet after an erup- 
tion, it is possible to look down 50 ft. into 
its depths, and the colour is of the most 
beautiful blue ever seen. Indeed, a paint- 
ing the writer once saw of this cone was so 
brilliant that no one, unless it was Mr. 
Ruskin or the late Mr. Turner, would have 
believed it was anything but an exaggera- 
tion of nature. A short distance from Old 
Faithful is a small mound of an oval shape 
hence known asthe Beehive ; near itis an 
opening perhaps a few inches in diameter, 
and distant from the cone about 10 ft. We found 
two men watching this small opening, which it 
seems is an indicator ; when the indicator bubbles 
and spurts, the geyser will go off within half an 
hour, and the Beehive indicator was hard at work. 
As it is a remarkably beautiful geyser, and only 
goes off three times in twenty-four hours, we were 
anxious to see it, and our patience was rewarded, 
for it took its full half-hour and then burst up- 
wards to its full height of some 200ft. Time 
fails to describe all the geysers we were fortunate 
enough to see, but enough has been shown to 
enable the reader to form a pretty correct idea 
of the wonders of this region. The next day we 
visited Fairy Falls, where the water falls over a 
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precipice 250 ft., and comes down in a gentle rain. 
And now, as time pressed, the two travellers re- 
solved to accomplish what even the old guides 
said was a feat, and an impossibility for any but a 
veteran to make any show of success in. We were at 
this particular time 110 miles from Livingstone, and 
we told our host we proposed to ride out in two days 
so as to intercept the train on the Northern Pacific 
Railroad which passes in the morning. This was only 
possible by reaching Livingstone the night pre- 
vious. Our horses had several days’ rest, and had 
been fed with oats; there was not much doubt of 
their ability to do this, but when it came to the 
endurance of the rider, all the old settlers shook 
their heads and said no Tender-foot could do it. 
For purposes of convenience in sleeping, as we had 
no camp equipages, we were obliged to limit the 
first day’s journey to 44 miles. We started, 
regretting to leave our kind host, and dined 
at the Falls of the Gibbon, a beautiful sheet of 
water about 50 ft. in height. | We had no special 
adventure, although the journey was full of interest, 
and we saw many beautiful streams. We arrived 
safely at Gardiner City and slept in blankets and in 
the sawdust. It was soft and comfortable, indeed 
we could have slept on a pinnacle. The next morn- 
ing we had to part with our faithful friend and 
guide, who had been our constant companion for 
two weeks. We had hard work to make him 
receive any money for his services, although this 
had been arranged before, and, finally, when all 
was fixed, he seemed to feel rather humiliated 
notwithstanding ; we assured him he had well 
earned it, and said, ‘ Well, I ought to take it, I 
suppose, for I am in debt and need it.” Next fall 
he sent the writer a magnificent elk’s head with 
seven prongs, a Rocky Mountain sheep’s head and 
skin, and a silver tip bear cub’s skin, which serve 
to constantly recall his kindness and devotion. 
We reached Livingstone at 8.30 that night, having 
ridden 66 miles since 5.30, and having rested two 
hours at Fridley’s Ranche to feed our horses and 
ourselves, and to purchase ordinary beer at 75 
cents per bottle. Here the writer thought to 
indulge in a little political economy ; finding beer 
to be 25 cents per glass, and calculating a bottle 
would make four glasses at least, though they are 
very small, he decided it would be economy to buy 
a bottle. It proved to hold five glasses, and as 
neither he nor his companion cared for more than 
two, the cook, who stood looking in the dvor, 
was asked to empty the bottle. He promptly 
accepted the proposition so far as drinking was con- 








cerned, but said he did not like beer and would 
take whisky, if it was all the same tothe gentlemen. 
It was ‘‘all the same” to them, although it de- 
manded an -: additional quarter. On reaching 
Livingstone, although 8.30 pP.m., it was light 
enough to read a letter while the writer sat in the 
saddle, for he felt that to: dismount was never to 
get up again, and this letter demanded an imme- 
diate answer by telegraph; so Old Crow’s head was 
turned. towards the telegraph station at least a 
quarter of a mile distant, yet such is the endurance 
of these Indian ponies that he actually galloped 
over there and back as though he had not just put 
66 miles of up and down hill, some of it very steep, 
behind him. After a good rest we took the train 
the next morning, and our Yellowstone trip be- 
came a thing of the past. In concluding, it must 
be said that the present facilities for this trip are 
very different from those described. 

The railroad runs to the park by a branch from 
Livingstone, and the tourist can get everything 
he wants at the Mammoth Springs Hotel, in- 
cluding horses and outfit generally. Moreover, 
there are several other hotels at convenient intervals 
through the park, and the roads are good. In other 
words, civilisation brings all these wonders within 
easy reach of your countrymen and at a moderate 
price. The North Pacific Railway will take an 
Englishman at Liverpool, give him five days in the 
park, and return him to Liverpool in twenty-eight 
days. The writer would not advise any one to take 
so short a time there, but very much may be ac- 
complished in ten days at the park, especially now 
the facilities are so’great for moving about. It is 
worth remembering that the trout are good, and 
bears are to be had for the shooting. 

There is probably no spot in the world offering 
so many wonderful sights within so small an area. 


LITERATURE, 


Minutes of the Proceedings of the Institution of Engineers, 
with other Selected and Abstracted Papers. Vol. XC, 
Edited by James Forrest, Secretary. Published by 
the Institution at 25, Great George-street, Westminster, 

Tue ninetieth volume of the Proceedings of the 

Institute of Civil Engineers is of equal interest and 

value as its predecessors, the high standard, which 

has in previous years rendered the publications of 
this society so unique in their excellence, has again 
been thoroughly maintained. The discussions have, 
however, been hardly so interesting or indeed so 
voluminous as usual, but the papers read were on 

















GRAND CANON, 


the whole somewhat less calculated to give rise to 
difference of opinion, than were those published in 
the last volume, and a certain element of contra- 
diction is necessary as the basis of a good discussion. 

So large a portion of the present issue is devoted 
to the consideration of water questions, that the 
volume might prove almost as interesting to Sir 
Wilfred Lawson and his fellow prohibitionists, as 
it will certainly be valuable to engineers. Of 
papers on this subject perhaps the most valuable 
are the four on water supply from wells, with which 
the volume commences, and which gave rise to a 
fairly interesting discussion. These are severally 
entitled ; ‘‘Chalk Water Springs in the London 
Basin, illustrated by the Newbury, Wokingham, 
Leatherhead, and Rickmansworth Water Works,” 
by J. W. Grover, M. Inst. C.E. ; ‘‘ Borings in the 
Chalk at Bushey, Herts,” by W. Fox, M. Inst. 
C.E. ; ‘‘On a Borehole near Hinckley, Leicester- 
shire,’’ by T. S. Stooke, Assoc. M. Inst. C.E., and 
‘The Wells and Borings of the Southampton 
Water Works,” by W. Matthews, Assoc. M. Inst. 
C.E. Taking these in order, the first paper, as 
indicated by its title, contains descriptions of four 
different water works carried out by Mr. Grover, at 
Newbury, Wokingham, Leatherhead, and Rick- 
mansworth, and is prefaced by an attempt to ex- 
plain, from observations made at these places, the 
want of success which has attended wells sunk into 
the chalk and greensands directly under the metro- 
polis, where a considerable supply had been antici- 
pated. Mr. Grover attributes these failures to the 
extent and thickness of the impervious strata which 
lie between London and the outcrop of the water- 
bearing beds, so that great resistance is offered to 
the motion of the underground waters, rendering 
them incapable of affording any very copious supply. 
He therefore concludes that it is most advantageous 
to sink wells near the outcrop of the water-bearing 
strata, and this opinion was on the whole supported 
during the discussion, The remaining papers on 
this subject are merely accounts of works actually 
executed, at the places indicated in the titles, the 
most notable being the boring at Hinckley, which 
was sunk in the hope of finding a supply of drink- 
able water for this town. Owing, however, to the 
occurrence of gypsum and rock salt this anticipation 
was disappointed, and it was found necessary to 
seek another source. Mr. Matthews’ paper gives 
an account of two boreholes, 6 ft. in diameter, 
which have recently been sunk to supply the town 
of Southampton, and have been perfectly successful. 

In the discussion which followed these papers, 








548 


ENGINEERING. 


[Nov. 25, 1887. 








Sir Robert Rawlinson, commenting on the Hinckley 
borehole, expressed his surprise that a work of this 
character should have been undertaken in this dis- 
trict, as it is a very risky proceeding to attempt to 
get drinkable water by boring through intervening 
heds of 500 ft. to 600 ft. in thickness, which in 
themselves are impervious to wholesome water. He 
remembered that the opinion was very prevalent 
amongst local authorities, that water could always 
be obtained by boring deep enough, whereas the 
lower strata were in general drier than those nearer 
the surface, as the absence of water in deep coal 
pits proved, though there was generally an abund- 
ance of it, passed through between 300 ft. and 600 ft. 
In continuing the discussion, Dr. Evans criticised 
pretty severely some of Mr. Grover’s theories, 
insisting, in opposition to that gentleman’s views, 
that all the water obtained from underground 
springs, was so obtained at the expense of the 
rivers. 

Mr. Baldwin Latham supported this view, and 
also differed from Mr. Grover on the question of the 
most advantageous situation for a well, as he was of 
the opinion that no general rule of the character 
given could be laid down. He asked if any of the 
borings had silted up, as when he made the exten- 
sion of Croydon Water Works in 1864 he sunk a 
well there to a depth of 150 ft., but found that after 
a short time it had silted up 50 ft. Thinking 
some accident had occurred, he advised the autho- 
rities to rebore it, which was done, but it silted up 
again, proving that the lower part of the well was 
not of the slightest value. 

Mr. W. Shelford exhibited a section of the strata 
on the Lincolnshire coast, which seems to afford 
conclusive testimony in favour of Mr. Grover’s 
views, at least so far as this district is concerned. 
In replying to the discussion Mr. Grover main- 
tained his positions and attributed Dr. Evans’s 
criticism to his position as a millowner, who was 
naturally desirous of establishing a claim for com- 
pensation for water removed from the rivers. Mr. 
Stooke, in his reply, remarked that he agreed with 
Sir Robert Rawlinson’s views on the Hinckley 
borehole, but stated that he was not responsible 
for its inception, as he was not called in to advise 
until the work had been far advanced under other 
professional guidance. 

The next paper in the volume is by Mr. L. W. 
Ransome, Stud. I.C.E., and describes the ‘* Con- 
version of Timber by Circular and Band Saws in the 
Pine-Growing Districts of the United States,” but 
as avery full abstract of this has already appeared 
in our columns, further reference to it will be un- 
necessary, and the ensuing discussion did not elicit 
much that was either novel or interesting. 

Sir Lowthian Bell has contributed a paper on the 
‘* Manufacture of Salt near Middlesbrough,” which 
forms a useful reswmé of the results obtained in this 
district. The beds of salt here attain a thickness 
of 120 ft., and are situated at a depth of from 
1200 ft. to 1000 ft. ; their lateral extension is not 
known with much exactness, but certainly exceeds 
74 square miles. In the discussion grave fears were 
uttered as to the subsidence that might follow the 
removal of such an enormous mass, and Sir Robert 
Rawlinson expressed the opinion that a tax of, say, 
6d. per ton should be levied on the salt produced, 
to form a fund for the purpose of compensating 
the property owners of the future. In reply, Sir 
Lowthian Bell thought that serious subsidence was 
unlikely to occur, as it was improbable that the over- 
lying rocks would sink as a whole, but would do so 
in large fragments, which interlocking with each 
other, would occupy a larger volume and in this 
way support the roof. With regard to the forma- 
tion of acompensation fund, it was doubtful whe- 
ther the alkali trade was sufficiently prosperous to 
sustain such an impost. 

The first part of a paper by Sir Frederick Abel 
on ‘*Accidents in Mines” also appears in this 
volume. It contains a series of mortality tables 
which show a gradual improvement in the average 
number of deaths occurring vearly from what may 
be perhaps called preventable causes ; neverthe- 
less, the annual mortality still remains at a high 
figure, the decrease, shown by the tables, being 
almost entirely confined to deaths arising from 
explosions of firedamp, whilst the number due 
to falls of roof and sides has remained nearly 
stationary, and show that this is the most fatal 
source of mining casualties. Some interesting 
figures, obtained by Mr. Lindsay Wood, on the 
pressure at which gas exists in a mine, are quoted 
in the paper, and show that pressures exceed- 





ing 200 lb. per square inch are of frequent oc- 
currence, whilst in one instance a pressure of 
461 lb. was recorded. Sir Frederick next referred 
to the different plans for ascertaining the amount of 
firedamp present in the air of mines that have at 
various times been proposed. The common safety 
lamp is the appliance most generally used for this 
purpose, but careful tests have shown that it is 
impossible to detect with it the presence of gas 
when present in quantities less than 2 per cent., 
whilst on the other hand experiments carried out by 
the Royal Commission on Accidents in Mines show 
that 4 per cent. of gas may under favourable condi- 
tions be sufficient to cause an explosion. Methods 
capable of detecting smaller percentages have from 
time to time been devised, but most of these are 
either inaccurate, dangerous, or cumbersome. Mr. 
E. H. Liveling’s photometric arrangement, how- 
ever, seems to promise good results, as .25 per cent. 
of gas can be detected with ease, but the instrument 
labours under the disadvantage of requiring recali- 
bration after long-continued use. No discussion 
followed the reading of this paper, which brought 
the session to a close. 

A copy of the report of the Council follows this 
paper, and shows that the membership of the 
Institution has increased during the year from 4174 
to 4347, whilst the number of students has risen 
from 926 to 949, and the investments of the Insti- 
tution now amount to over 78,0001. 

The volume contains as usual a number of papers, 
in addition to those actually read at the meetings ; 
these are entitled : ‘‘ Irrigation in Lower Egypt,” by 
W. Willocks, Assoc. M. Inst. C.E., being a reply 
to the discussion and correspondence on his paper 
published in a previous volume. ‘‘ Notes on Rail- 
road Construction in the River Plate Argentine 
Republic,” by Thomas Holmes Perry, M. Inst. 
C.E. ; ‘‘ Water Supply in Cape Colony,” by John 
George Gamble, M.A., M. Inst. C.E.; ‘*South 
African Rivers of the Orange and the Vaal,” by 
William Blomefield Tripp, M. Inst. C.E. ; ‘‘ Dis- 
charge of Water over Weirs,” by Charles Slagg, 
Assoc. M. Inst. C.E.; ‘‘On the Removal of Sand 
beneath the Liverpool Landing Stage,” by William 
Henry Le Mesurier, M. Inst. C.E. ; ‘‘ On the Ex- 
tension of the Ceylon Government Railway from 
Nawalapitiya to Nana Oya,” by Francis John 
Waring, M. Inst. C.E.; ‘‘ The Sinking of two Pits 
at Gneisenau Colliery, near Dortmund,” by H. 
Tomson ; ‘The Lumber Industry of Ontario,” by 
Matthew Joseph Butler, Assoc. M. Inst. C.E. ; 
‘* River Tees Improvements,” by John Fowler 
(of Stockton), M. Inst. C.E.; and a series of 
** Notes on the Detection of Leaks in Water Mains,” 
by the engineers to four of the London water works 
companies. Three papers by students of the In- 
stitution also appear in this section of the volume ; 
they are ‘‘On the Use of Cast Steel in Locomotive 
Engines,” by Mr. A. J. Hill, Wh. Sc.; ‘* Flour 
Mills and their Machinery,” by Alfred Chatterton, 
B. Sc.; and ‘* Experiments on the Strength of 
Iron and Steel in Shear and Torsion,” by John 
Platt and R. F. Hayward. The remainder of the 
volume contains an obituary and a series of ab- 
stracts from foreign periodicals. It should be re- 
marked that the manner in which the volume is 
produced is equal to the high standard that has 
gradually been reached, thanks to the continuous 
energy of Mr. James Forrest, to whose efforts 
much of the value of the published Transactions 
is due. 
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THE HYDRAULIC LIFT DOCK AT 
BOMBAY. 

Tue hydraulic lift dock at Bombay, which is the 
largest hydraulic structure in the world, is 350 ft. 
long, with a clear inside width of 88 ft., and it can take 
vessels drawing as much as 30 ft. It was constructed 
for the Indian Government under Mr. Edwin Clark’s 
patent and erected by Mr. John Standfield as re- 
sident engineer. It was intended, chiefly, for the 
accommodation of such vessels as the Indian troop- 
ships, but owing to the subsequent opening of the Suez 
Canal these vessels have been regularly docked at 
Portsmouth. 

Our illustration on page 543, which is taken from a 
photograph, shows the Peninsular and Oriental Steam 
Navigation Company’s steamer Peshawur recently 
lifted in this dock. This vessel is the largest that has 
been docked there ; she is 380 ft. long, and at the time 
of lifting had a displacement of 4400 tons. Each side 
of the dock is formed of a row of eighteen columns 
firmly secured to the rock bottom. These columns are 
more than 100 ft. high ; they are 74 ft.in diameter at 
the bottom and 64 ft. at the top, and each carries two 
presses with solid rams 14 in, in diameter. The rams 
are attached to crossheads from which depend two 
rods supporting the cross girders upon which the pon- 
toon rests. The girders are not connected longitu- 
dinally. The length of the pontoon is 380 ft. The 
presses are divided into three groups, each of which 
is governed by a small valve, all under the control of 
one man. The valve house containing these valves is 
in the neighbouring pierhead. Any press can be cut 
off without interfering with the others. 

This dock was tested by lifting the pontoon full of 
water, that is with a weight of over 12,000 tons; it is 
therefore capable of lifting very heavy vessels, but it 
has not been made use of to anything like its capabili- 
ties ; it is situated .a litle distance from the present 
dockyard, and there seems to be somewhat of a preju- 
dice against it in official minds, The P. and O, Com- 
pany and others are, however, now making use of the 
dock more frequently than hitherto, as in the Bombay 
Gazette of 16th July appears the following list of vessels 
recently docked by it: 


Names, 


8.5. b cca 
” goma 
», Zambesi ... 
»» Westbourne 
» Carlton... 
»» Peshawur ... 
», Bokhara 
Ship Kistna 
8.8. Nizam bis ide 
Ship Cleomena ... as 
», Greystake Castle... 
», Glen Caladh aa 
8.S. Calder , en 
»» Innishowen Head 
Ship Loch Torcidon 
8.8. Energia... 
ae que Head 
», ‘Teddington 
» Mirka ” a 
3 AaOWwa~ °... AA aes ne tes 
Messrs. Clark and Standfield have made considerable 
improvements in the details of this class of work since 
the construction of the Bombay Dock, but, although 
this colossal work, containing 7000 tons of iron, has 
proved very efficient, yet it is not likely that any similar 
dock will be constructed hereafter, now that the deposit- 
ing and offshore systems have shown themselves to be 
equally efficient at half the cost, as evidenced at 
Sebastopol, Barrow-in-Furness, Cardiff, Hamburg, and 
elsewhere. 


Gross 
Tonnage, 
... 2609 


2914 
2421 
1886 
2011 
. 3900 
2944 
2204 
2726 
1790 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 11. 

Tue American iron industry has improved within a 
few days, because of large orders for locomotive cars, 
and railway material just placed for winter and spring 
delivery. Besides, ship, bridge, and boat material has 
been ordered freely, and plate and tank orders are 
abundant. Money is abundant in banking circles, and 
as railroad securities and investments are attracting 
much less attention than usual, there is more for manu- 
facturing enterprises. Iron makers are crowded. Pig 
iron production is 148,000 tons per week. New 
pipe mills and rolling mills are to be built, and a 
general increase in ironmaking capacity will be 
entered upon. Last week’s sales of steel rails were 
25,000 tons. Many inquiries are in, and 32 dols. is 
offered. The output will be nearly 2,000,000 tons. 
While the market is so unsettled, heavy orders will be 
held back, and a shut down is threatened. Railroad 
building to date 10,486 miles, the largest mileage ever 
recorded. The Vanderbilts are negotiating for a 
Pacific outlet at Topolobampo harbour on the Northern 
Mexican coast. Next year’s mileage will probably be 
12,000 miles. There is great industrial activity in the 
wheat and agi. potty, sections to create manufac- 
turing facilities for what has heretofore been purchased 
in northern manufacturing centres. This year's 1n- 
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dustrial investments in the fourteen Southern States 
will foot up 300,000,000 dols. Not a single crop has 
been seriously short, and notwithstanding 100,000 

ersons have been arriving monthly, both common and 
skilled labour isin demand. The anthracite strike of 
20,000 men continues. Organised labour is not makin 
extreme demands, and no fresh agitations are threatene 
in any department of labour. Wages are 1.50 dols. for 
city common labour, and skilled, 2dols. to 4.50 dols. 
A large number of British workmen engaged in build- 
ing trades will soon return for the winter. 





MERCURIAL AIR PUMPS. 

At ameeting of the Society of Arts held last Wednes- 
day evening, a paper, dealing in a very complete manner 
with mercurial air pumps, was read by Professor Silvanus 
Thompson. The author stated that in 1643 Torricelli dis- 
covered the possibility of producing a vacuum above the top 
of amercury column, by filling with mercury a tube closed 
at one end and then inverting it into acup containing mer- 
cury, and this discovery forms the basis of all true mer- 
curial air pumps. These may be divided into six classes : 
J. Those which drive the air up a barometric tube. II. 
Those which drive the air down a barometric tube. III. 
Those which drive the air up one barometric tube and 
down another. IV. Combination pumps. V. Injection 
pumps dependent in their action upon the velocity of 
efflux of a stream of mercury. VI. Mechanical mercurial 

pumps. The oldest mercurial air pump, properly so-called, 

elongs to Class I., and was invented by Swedenborg 
before 1722. The apparatus consisted of a table standing 
on three legs, and into the top of this is let a brass plate, 
forming a stand for the receiver from which it is desired 
to exhaust the air. In the plate are two holes, one of 
which is closed by a tap, and is simply designed to allow 
air to enter the receiver when the experiment is finished, 
but the other communicates through a valve opening 
downwards with a conical iron vessel placed beneath the 
top of the table. This vessel is provided with another 
valve opening upwards which communicates with the outer 
air. The lower end of the above-mentioned vessel ends ina 
flexible leather tube, to which is adapted a piece of iron tub- 
ing ending in an open mouthpiece, which can be alternately 
raised and lowered. To work the pump, mercury is 
poured into the mouthpiece, which is raised till the 
mercury completely fills the conical vessel previously 
mentioned, driving the air contained therein through the 
valve communicating with the atmosphere. Ifthe mouth- 
piece is now lowered, the mercury in the cone will fall, 
and air will pass from the receiver into the space thus 
left, and on again raising the mouthpiece will, by the 
rising of the mercury, be driven out into the outer air. 
By repeating the process several times a fairly good 
vacuum could be obtained. Since Swedenborg’s time 
great improvements in detail have been made by various 
experimenters, amongst whom must be mentioned Geissler, 
of Bonn, who constructed his first pump in 1855, which, 
though considerably altered in detail, has formed the 
basis of most of the pumps now used for exhausting glow 
lamps. In 1864 Professor Robinson suggested that the 
pump might be shortened by partially exhausting the air 
from the surface of the mercury in the supply vessel, and 
this device has been adopted in most of the pumps at 
present in use. In 1881 Schuller described two very in- 
genious forms of valve. In one of these the pipe leading 
to the pump-head was made by fusing a piece of tubing, 
which had been drawn down to a conical point, into 
another piece of tube, so that the passage through the 
tube was contracted at the tip of the cone, leaving an 
aperture having a diameter of only about 3 millimetres. 
Through this the mercury freely passes on its upward 
ey to the pump-head, but on coming down again the 
ast drops of mercury remain behind at this spot, and form, 
owing to capillary attraction, a little cap over the tip of the 
cone, giving a very perfect form of valve. The aotutypo of 
Class II. is Sprengel’s air pump, which was devised in 1865, 
and has since undergone great improvementsat the hands of 
Crookes, Gimingham, and others, and a method of work- 
ing this pump at a high temperature was devised by Pro- 
fessor Rood in America, who also introduced a bend in 
the fall pipe, and with this arrangement claims to have ob- 
tained a vacuum amounting to 345 millionth of an atmo- 
sphere. The degree of exhaustion, it may be remarked, 
is measured by a Macleod gauge, which was invented in 
1874, and depends on the principle of compressing a 
known volume of the rarefied air into a smaller space, 
which is then measured. The other classes of pumps) 
though interesting from a scientific point view, do not 
appear to thave come into much practical use, and 
we will therefore not refer to them further. In all rather 
more than forty different forms of pump were mentioned 
7 Professor Thompson. At the close of the paper the 
chairman, Mr. William Crookes, F.R.S., observed that 
Opinions as to what constituted a perfect vacuum had 
greatly altered since the days of the old mechanical pump, 
with which instrument an exhaustion down to 74th of an 
atmosphere was considered extremely good. With the 
Sprengel as first introduced a perfect vacuum was sup- 
posed to be obtained, but the introduction of the Macleod 
gauge showed this idea to be erroneous. The best vacuum 

r. Crookes had personally obtained was equal to 
too millionth of an atmosphere, corresponding to one-tenth 
of an inch on a barometer 200 miles high, but even at this 
pressure there would be 10 billion molecules in a cubic 
centimetre of air, 

The discussion was opened by Mr. J. Swinburne, who 
Preferred the long pumps to the shortened ones, as it was 
Very difficult to preserve the partial vacuum above the 
mercury in the reservoir. He doubted the accuracy of 


the Macleod gauge, as Regnault had, he believed, stated 





th 


at the vapour pressure of mercury was about 51 mil- 





lionths of an atmosphere at ordinary temperature. The 
Geissler pump he had found to give more perfect vacuums 
than the Sprengel, and he therefore preferred it. In 
answer to a question from Professor Thompson, he might 
state that he had found silicate of soda made a very good 
cement for making air-tight connectiuns. 

After a few remarks from Professor Ramsey, who has 
also investigated the vapour density of mercury, and 
shown that Regnault’s results are very inaccurate, Mr. 
Vernon Boys stated that he had found the improvements 
in the Sprengel pump, mentioned in the paper as having 
been introduced by Professor Rood, of the utmost value, 
as the heating seemed to make the mercury stick close to 
the glass, whilst the crook in the fall pipe did away with 
the | gma ar of the mercury. 

In replying to the discussion, Professor Thompson 
stated that the advantage of the shortened pumps was 
that the air clung less closely to the mercury, and a better 
result can therefore be obtained. 

Referring to Mr. Swinburne’s remarks as to the in- 
accuracy of the Macleod gauge, Mr. Crookes stated that 
he believed that if proper precautions were taken its indi- 
cations might be fairly well relied on; thus the mercury 
vapour might be kept out of the gauge by putting a frag- 
ment of iodine in the connecting tube, and to prevent 
vapours from this passing into the gauge, a further 
fragment of sulphur is inserted, which absorbs vapour of 
iodine, and finally, to prevent vapours of sulphur passing 
over, finely powdered silver is used, which completely ab- 
sorbs them, 


EXHIBITION OF MINING APPLIANCES. 

THE paper ‘‘On Accidents in Coal Mines.” which Sir 
F. Abel read before the Institution of Civil Engineers, 
and of which the discussion is not yet concluded, is illus- 
trated by a large collection of mining appliances which 
are on exhibition at 25, Great George-street, Westminster, 
and which will remain there for some days. Among the 
things shown isa large and interesting collection of miner’s 
safety lamps by Messrs. John Davis and Son, of All 
Saint’s Works, Derby, including both historical specimens 
and examples of the latest type. On Tuesday evening 
these were supplemented by a number of electric miners’ 
lamps, but most of these were taken away by their 
owners, and only a few of the earlier attempts at this kind 
of illumination are now to be seen. There are also lamps 
by Mr. James Ashworth, of Stanley, near Derby, and 
others. The Maritime and General Improvement Com- 
pany, Limited, show Loeb’s respirator, which consists of 
protecting spectacles for the eyes, a compressor for the 
nose, and a respirator held in the mouth of the wearer by 
means of an india-rubber mouthpiece. In the respirator 
apparatus are stored, in separate compartments, small 
portions of cotton wadding and wet sponge, for cleansing 
and cooling smoke respectively. The air passes next 
through another chamber in which is charcoal and wadding 
moistened with glycerine. The process of purification is 
then complete, and the air thus Sresthod by the wearer 
is perfectly harmless. Equipped with this apparatus a 
man can enter a burning building without inconvenience 
from thesmoke, If afterdamp or noxious gases be present 
in the atmosphere the filtering apparatus is simplified, 
and a rubber hose is attached to it, one end of the hose 
being kept in pure air. Fleus’s apparatus, in which the 
wearer carries a supply of oxygen with him, is also shown. 

Appliances to prevent overwinding are shown by several 
firms. Mr. Miles Settle, of Darcy Lever, exhibits a 
model of an engine-house and pit head, in which a rock- 
ing shaft is arranged to be partly rotated if the cage rises 
too high. The motion of the shaft opens a steam valve 
toa brake cylinder, and shuts the steam supply to the 








engines, which are thus stopped immediately. A very 
similar apparatus is shown by Messrs. Thos. Kirkland, of 
Mansfield, and Thos. Barnett, of Teversall. In this the 


result is obtained at two stages; the brake is applied 
gently when thecage is near the top of the shaft, and 
then more powerfully if the cage rises too high. Detach- 
ing hooks are shown by Mr. Peter Nicholls, of Barrow-in- 
Furness, by Mr. W. Walker, of Saltburn-by-the-Sea, and 
by Lampen and Co., of Wakefield. They are all modifi- 
cations of the same idea. The winding rope ends ina 
ring which is clasped between overlapping jaws. If the 
cage be raised too high the shackle containing the jaws is 
drawn into a fixedeye. Inclined planes on the jaws come 
in contact with the sides of the eye, and are forced in- 
wards, releasing the hook of the jaws on the rope, while 
hooks in the backs of the jaws engage with the teeth on 
the eye, and support the cage. 

Mechanical ~~... are shown by the Grange Iron 
Company, by Mr. T. Shore, of Hanley, and by Messrs, 
Bell and Ramsay. In the Grange Iron Company’s ap- 
pliances (Hall and Low’s patent), two tension bars are 
inserted in the borehole in the coal, with a pair of blocks 
at the inner end to keep them apart. A wedge is then 
forced between the blocks by a strut pressed forward by 
@ screw arrangement which is clipped to the tension rods. 
If the range of the screw is not sufficient it can be run 
back and moved forward on the tension rods. In 
and Ramsay’s coal-getter the wedge is drawn, not pushed, 
into the space between two flat bars, having tapered ends. 

Nobel’s Explosives Company show examples of Settle’s 
water cartridge, which we notice in another column, and 
Messrs. Cox, Walker, and Co, show a number of electric 
appliances for mine working. 





LAUNCHES AND TRIAL TRIPS. 

On November 8 there was launched from the yard of 
Messrs. Craig, Taylor, and Co., Stockton, the steamship 
Oakwell, 125 ft. by 22 ft. by 11 ft. Lin., built for the coast- 
ing trade, and fitted with large hatches and_ powerful 
winches, Engines are being fitted by Messrs. Westgarth 
English, and Co., of Middlesbrough, and are 50 nomin 


horse-power, having cylinders 18in. and 36in. by 24 in. 
stroke, and a large steel boiler for 85lb. working pressure 
is to be supplied. 
Messrs. Hall, Russell, and Co., Aberdeen, on Mon- 
day, November 14, launched a steam yacht, which has 
been built tu the order of the Dee and Don Fishery 
Board, and is to be used in keeping down salmon poach- 
ing in Aberdeen Bay. She measures 46ft. by 9ft. 6in. 
by 5ft. 3in., and is being supplied by the builders with 
compound surface-condensing engines and steel boilers. 





On the following day the Fairfield Shipbuilding and 
Engineering Company, Limited, Govan, launched the 
Devawongse, a steel screw steamer of about 1650 tons 
gross register, and measuring 270ft, by 36ft. Qin. by 
22 ft. 9in. She is being fitted by the Fairfield Company 
with a set of triple-expansion engines, having cylinders 
22 in., 36 in., and 57 in. in diameter, with piston stroke of 
3ft. Gin. Steam will be supplied by two cylindrical 
tubular boilers, each having three corrugated furnaces, 
oa adapted for a working pressure of 150lb. per square 
inch. 

Messrs, Gourlay Brothers and Co., Dundee, on Novem- 
ber 15, launched a three-decked steel screw steamer named 
the Fremona, a vessel of 3000 tons gross register, and 
measuring 328 ft. by 42 ft. by 27 ft. 3in. The builders are 
fitting her with a set of triple-expansion engines of 350 
horse-power nominal, and two large multitubular double- 
ended steel boilers intended to supply steam of 160lb. 
working pressure. 

Also at Dundee, and on the following day, an iron 
screw steamer named the Mount Park, was launched by 
Messrs. Pearce Brothers. The vessel, which is of 353 tons 
register, and 583 tons gross, and measures 179 ft. by 
26 ft. by 13 ft. 10} in., has been built to the order of 
Messrs. J. and J. Denholm, Greenock. Her engines are 
to be of 100 nominal horse-power, and of the triplesex- 
pansion type, and she is expected to attain a speed of 
11 knots per hour. — 

On the same day Messrs. Alexander Hall and Co., 
Aberdeen, launched the Mary, a steel screw steam tug, 
which has been built for Messrs. C. Whittal and Co., 
Smyrna. The vessel is of 30 tons gross, and measures 
69 ft. by 12 ft. 6 in. by 6 ft. 6 in. She is being fitted with 
a pair of compound surface-condensing enginesof 20 horse- 
power nominal, and with a steel bviler designed for a 
working pressure of 100 Ib. per square inch. Her fittings 
will also include an electric light installation. She is 
expected to attain a speed of 10 knots per hour, 








There was, on November 16, launched from the yard of 
Messrs. Craig, Taylor, and Co., Stockton, a steel steam- 
ship, Torre-del-Oro, measuring 240ft. by 32 ft. by 18 ft. 
This vessel is built for trading on the Spanish coast, and 
will be fitted with a complete electric fight installation. 
The engines will be fitted by Messrs. Westgarth, English, 
and Co., of Middlesbrough, and are 135 nominal horse- 
power, having cylinders 184 in., 29in., and 48in., with a 
36in. stroke. Steam will be supplied from a very large 
steel boiler, designed for a working pressure of 160 lb. 


On Saturday, the 19th inst., Mr. Charles F. Biggar, 
Londonderry, launched a steel barque named the Maiden 
City, a vessel of 1200 tons register, and measuring 230 ft. 
by 33 ft. by 20ft. She has been built to the order of 
Messrs. Thomson, Dickie, and Co., Glasgow. 





There was launched on Tuesday, the 22nd inst., from 
the shipyard of W. S. Cumming, Blackhill Dock, Glas- 
gow, a steel twin-screw vessel, designed by Mr. Dickie, 
the resident secretary of the Sun Life Assurance Society 
in Glasgow, who has long conceived that a vessel might 
be driven over the water at a high rate of speed with 
comparatively small power. The experimental vessel 
just launched is a practical embodiment of Mr. Dickie’s 
ideas, and is called the Aqua-Airial. The bottom of the 
vessel is perfectly flat, and consists of a series of inclined 
planes rising up forward with a long sweep to the bow of 
the vessel. The sides of the vessel, which are also per- 
fectly flat, with a slight tumble-home, are carried below 
the bottom of the vessel, and are then curved upwards 
and attached to the bottom plating, forming two broad 
hollow keels on f@ach side, and these, together with a 
middle line keel of triangular form constructed of steel 
plates, divide the bottom of the vessel longitudinally into 
two parts. At the breaks formed by the meeting of the 
inclines double transverse bulkheads are fitted with blow- 
down flaps on top, and allow of a supply of air being 
admitted under the bottom. The full breadth of the 
vessel is carried right forward and aft, the bow rising up 
and overhanging the water, the stern being exactly the 
reverse of this, the intention being to ae eddy- 
making there. The engines will indicate about 60 horse- 
power. The shafting is carried underneath the bottom 
of the vessel, supported therefrom by brackets, the 
engines are placed in the bow, abreast of one another to 
reduce as much as possible the inclination of the shaft- 


1| ing which necessarily follows, and the propellers have 


the advantage of working entirely in unbroken water at 
the stern. Two of Mr. Neil’s coil boilers are provided, 
and are heated with petroleum, which is carried in a large 
tank fitted in the vessel. 








EvxctricaL Power Litication.—We understand that 
the important ‘‘ compound winding” action on the Brush 
atent, brought by the Anglo-American Brush Electric 
ight Corporation, Limited, against Messrs. Crompton 
and Co., has been settled. Messrs. Crompton have ac- 
cepted the usual license and agreed to judgment in 
favour of the corporation. The cross action brought by 
Messrs. Crompton on the Crompton-Kapp patent has 
been withdrawn, the Brush Corporation taking an assign- 





ment of that patent. 
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SELLER’S SINGLE-CRANK COMPOUND ENGINE. 


CONSTRUCTED BY MESSRS. BRADLEY AND CRAVEN, ENGINEERS, WAKEFIELD. 


ER Pee tis WY Py eRe Soy 

THE engine we illustrate above is a single-crank | 
compound engine without dead points and having | 
its pistons moving in opposite directions. The high- | 
pressure cylinder is placed above the low-pressure 
cylinder, and has its piston-rod coupled to the crank 
through cast steel twin beams and a conuecting-rod, 
while the low-pressure cylinder has a connecting-rod 
arranged in the customary manner. The twin beams 
are unequal ended, and have gudgeons cast solid with 
them. The longer arms are connected to the cross- 
head by adjustable links, while the angle of the beams 
is such that the engine will start with the crank in 
any position, and will creep round under steam ata 
rate as low as 3} revolutions per minute. 

Steam is admitted to the high-pressure cylinder, 
which is 13 in. in diameter by 6 ft. 3 in. stroke, by 
Corliss valves, and exhausts direct into the low-pres- | 
sure cylinder through grid ports through which the 
upper cylinder is completely drained at each stroke. 
There are separate Corliss exhaust ports at each end 
of the large cylinder. The diagrams (Fig. 3) were 
taken under regular working conditions, but as only 
one-half of the intended load of 400 horse-power is yet 
on the engine, the steam pressure is for the present 
kept at 55 lb., although it is intended to raise it to 


70 Ib. evertually. One-half of the present load is driven | 


by helical toothed wheels, and the other half from a 
16 ft. flywheel by means of six ropes. 

The patterns are arranged for a third cylinder being 
attached tandem fashion and connected to the low- 
pressure piston-rod, in order to provide for a triple- 
expansion of the steam. By means of a pair of twin 
engines quadruple-expansion can be obtained. The 
makers, Messrs. Bradley and Craven, of Westgate 
Common Foundry, Wakefield, propose to build marine 
engines also on this plan, 





Russtan Torrepo Boats.—Referring to our article on 
the recent trials of Russian torpedo boats, we are informed 
that the Schichau boat Vindava, which took refuge at 
Vogland, did so, not from stress of weather, but owing to 





the illness of the crew. Several of Schichau’s boats have | 
made very long voyages, in which their seaworthiness has | 
been thoroughly tested. 


QUEENSLAND Ratiways.—The Springsure branch of the 
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Central Railway of Queensland is now open for traffic. |Gayndah Railway vid Mungaur have just been invited. to the North Pine ballasting has been completed, and 
Plate-laying has been carried out between Howard and | The South Pine Bridge is quite complete, and has been | that portion of the line will be jy for opening —— 
Bundaberg at such a rate that the head of the line is now | tested, as also has the Burpengarry Creek Bridge. At | the bridge at the latter place is finished. On the ninti 
within 15 miles of Bundaberg. On the Isis branch rail- | the Caboolture Bridge the timber work and concrete piers | section of the Western Extension good progress has — 
way the rails are laid to the terminus, and a good force | are finished, and the erection of the steel superstructure jmade. The head of the line is now within a few miles 0 
of men is employed in ballasting and lifting the rails. | is being proceeded with. The head of the line is now | Charleville, which place the contractors expect to 
Tenders for the first section of the Maryborough and /| within 24 miles from Brisbane, From Toombul Junction | early in December. 





ULIOM PUY [Od MULIOM v UT UId-yURIO v 04 poydnoo yur, | ey y, ‘sessed 41 YoryM Jo S1esMApUOO O44 JopuN ‘oUTFUd| 1oyeM-dospoyy, “yuoUsoeTdsrp suo} QO Jo pure ‘peosq | ‘IoqUINT oUT¥Es 043 Jo ZGF OSed uO UOATT Ore F PUL 
e fq poyerodo st pue (9g “S1q) s1vq opls 943 copun | 10qye O43 JO yey, UeYZ IeZU0, AqviapIsHOO sNYyy St) “93 gC “FuOT “33 NOE Youo ore pue ‘Ajpemupy oy Aq | F “S3LT ‘suop00s-ssoI9 omy oTtyM ‘suIO0I-JeTI0q PUT oMIsUO 
posed. St qyeys Burs19aed OYJ, ‘sure Aq poyxIoM ore | oulsus PIVAIOS oy} Jo4zeYs oy, *(Z% “B1q) [e88eA 04} | poudisop e19M S[essoA OT, “WOIJONIZSTOD JOY AOJ POAMOTTE ysnoryy ek cat TeurpnyiSuoy yezuOZW0Y pue [woTIeA 
satpurds oayea oy} YOIyM wor 4yeYs FuIyoor v oyeNGOR | SSODe Suyyoze13s ‘peoyy[nq osscasuvsy v Aq peplArp| uls0} OY} Jo TOTeITdxe O44 oL0Joq Joy PemMoT[oy pozuNep ame ae, F AOQMOAON, JO ONssT INO GyIH peystiqnd 
pus (1 *81q) sBurreeq om} useMmyoq 4yeys on} UO pus | ‘suI0O1-oul3ue yuepusdopul omy ore JOY, “Ul. ZF|-UA O49 pue ‘Zg9gT “EL Yourp_ uo groduoacg ut sum | “TAMU? O80d-0mg OG} UO panos oq []TM Z PUY T “SIT, 
zapur Ad ayer pouni94 Ut 94} 10} SO1IZUED00 OY, “syUI] 047 | Jo oYOrqS v YZTM ‘ApoATJOOdsaI ‘UT g/, pu ‘UI ZE ‘UT gE | ‘IoAoMOY ‘OpuRTIQ oy, “Lest ‘ez Aine sem AroaTop $$ - 

ysno144 soyputds oA]vA eATpoodser OY} 0} Wo AT400IIp Suteq sispurpéo 044 JO S9ZIS 04} ‘MoiJ0S YOR 0} soulsue | 10f SUT} 94} pu ‘egeT ‘IZ [dy uo 4no UOATS SBA | YOIYM SSBPO SIT} JO spossoa oAy oYy}R JO OMY oIR 
yom ‘xopurtso oansseid-MOT 94} JOF es0y} oste pu | uoTsuvdxo-o[dL4y Jo yes oyo]duIoo v st oXoyy, ‘Te}WOZ| 4oVIZUOD oY ‘ssedons prpuafds vw yoodser Ax0A0| osoyy, “poyUNepuy oyy pue OpuvyIgQ oy} siesTnIo 
‘aepurtfo oanssoid-y31y 043 10} 8011} U9000 OY], “MAOYS sv | -L1oy ov pue ‘sioyeuT oy} Aq poutisep o10M soulsae| ut peaoid eavy puv ‘more ‘poyury ‘Auedui0g| pozoq 4} JO sio[Ioq pue somSue oy} jo ,sSutauat 
sZa1B.103 Aq (9 ‘Btq) poyoouuos az | siopurtfo oy} pue| oyy, “4F8 “33 ZG pue prVMIOJ 4] OZ SI ‘pxeoq UO MetO| UOIT puY Zutpimadiyg sszewyeg Aq 4]mq orem Aoyy,| -ua oy} o,07duIO0 om ‘oSed quosaad oy} uo pue ‘onsst 
SBuLIveq UIeUL oY} ‘[2038 Jo st seUTZUO 043 Jo Sururesy | pure ‘syeoo ‘aoTTUNMUTE ‘so1048 ‘suns [Te YA “Qysnep | ‘siepting oyeatd yo yueuru1eA0x) 94} Aq poroparo oom | quaserd oy} ITM poysttqnd ‘oyetd ofed-omy ano NI 














O 
Z 
oe 
il 
Z 
o 
Z 
toa 


‘ENAL-NO-MOURVE ‘QHLIWIT ‘ANVdNWOO NOUL GNV ONICTINGdIHS SUAWIVd AM AALONYISNOO 
«G@ALNAVANO» ANV .OGNVIHO, ‘SWH JO SHNIONA NOISNVdXd- a IdIdL 














552 


ENGINEERING. 


[Nov. 25, 1887. 








to the shaft of which latter the reversing engines are 
coupled, these engines being placed on the top of the 
low-pressure cylinder. The valves of the high-pressure 
and intermediate cylinder are piston valves, 

The condensers have 12,000 square feet of cooling 
surface, and the condensing water is circulated by 
two centrifugal pumping engines to each set of main 
engines. 

The propellers are each 14 ft. 6 in. in diameter by 
18 ft. 9in. pitch. There are four boilers, each 14 ft. 
6 in, in diameter by 16 ft. 6 in. long. Each has six cor- 
rugated furnaces, 3 ft. 8 in. in external diameter. 
The total grate surface in the four boilers is 540 square 
feet, and the total heating surface 16,055 square feet. 
The maximum pressure is 130 lb. per square inch. 

The results of the forced draught trials of the 
Orlando, which took place on April 19, were as follows : 
Steam in boilers, 129 lb. ; indicated horse-power, star- 
board engine, 4313 ; port engine, 4309 ; total indicated 
horse-power, 8622, The highest horse-power attained 
during the four hours’ trial was 4992, or 492 above what 
was contracted for, and the vessel attained a mean 
speed, by patent log, of 19} knots. This was the 
highest speed then attained by any of Her Majesty’s 
armed vessels, The engines worked remarkably well, 
and the boilers gave ample steam without priming. 
The air pressure used in the stokeholds averaged 1} in. 
of water. On the natural draught trials on April 13, 
a speed of 17.25 knots was obtained with 5617 horse- 
power during a four hours’ run, the maximum horse- 
power being 5856, or 356 above the contract, which 
was 5500. 

In the forced draught trials the Undaunted developed 
4204 horse-power in the starboard engines, and 4398 
horse-power in the port engines, and made an average 
speed of 19.4 knots, beating her sister ship. The trials 
took place under the supervision of Mr. J. P. Hall, 
engineering manager to the contractors, and the results 
were worthy of the reputation of the firm whom he 
ably represents, 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
dull last Thursday, but there was a smart recovery, and 
the market closed at the best, or 34d. per ton over that of 
the previous day for the Scotch iron, There was no change 
in the price of Cleveland iron, but hematite experienced 
an advance of 6d. per ton. The closing cash quotations 
were; Scotch warrants, 39s, 34d. per ton; Cleveland, 
31s. ; hematite iron (which was largely dealt in), 42s. 3d. 
to 42s, 5d. buyers. Friday’s market was firm, and the 
price of Scotch iron rose 14d. per ton further, making 8d. 
on the week ; Cleveland iron closed 3d. per ton up, making 
a gain of 34d. on the week ; and hematite iron closed as 
on the previous day, with an advance over the week of 
74d. per ton. The settlement prices at the close were, 
respectively, 39s. 6d., 31s. 3d., and 42s. 44d. On Monday 
the market opened quiet, and prices eased away, but sub- 
sequently there was a recovery, and the close showed an 
advance of ld. per ton on Scotch iron, me on Cleveland, 
and 14d. to 3d. on hematite iron, the closing settlement 
prices being 39s. 6d., 3ls. 44d., and 42s. 74d. per ton, 
respectively. The warrant market was strong yester- 
day for Scotch and Cleveland iron, the former closing 
2d. and the latter 34d. per ton higher. Hematite 
iron was quiet, and closed at $d. to ld. per ton under 
Monday’s close. No cash business was done in Cleveland 
warrants at either meeting of the ‘‘iron ring.” The 
market was strong to-day, and the price of Scotch iron 
advanced to 40s. 1d. cash in the afternoon, the close, 
however, being 393. 104d. cash buyers. Cleveland and 
hematite iron was also both firm in price. The upward 
movement in prices during the past few days is largely 
due to the announcement that the West Cumberland 
ironmasters had resolved to damp out a large proportion 
of their blast furnaces, sufficient to bring about a restric- 
tion in the make to the extent of 5000 or 6000 tons of 
hematite iron per week. At first there was just a little 
scepticism in the Glasgow iron market as to the genuine- 
ness of thealleged determination to adopt a policy of re- 
striction in West Cumberland, otherwise it is probable that 
there would at once have been a greater advance in prices, 
There is at present a rather eal Gamanit for Scotch iron 
for export, but it is confidently stated that within the 
next few weeks a large quantity of Ayrshire pig iron 
will be shipped to Italian ports, at least half a dozen 
steamers being reported as having been fixed for 
the purpose mentioned. The local trade is sensibly 
improving, evidence of which is found in the fact 
that consumers are evincing ® greater desire to make 
forward purchases. There are sill eighty-four blast fur- 
naces in actual operation, as compared with seventy-five 
& year ago, and ninety-two at this time two years. In 
some quarters it is thought that the Scotch ironmasters 
will have to follow the example of those of West Cumber- 
land in the way of damping out some of their furnaces. 
The stocks, now approaching to a million tons, are not 
only very large, but out of all proportion to the actual 
and prospective requirements, so far, that is to say, as 
common iron is concerned. The producers of special 
brands, however, are doing a good business, both locally 
and on foreign account, and it is confidently expected 
that the stocks of such iron will be found to be very light 
when the official statements are made up at the end of the 
year. Last week’s shipments of pig iron from all Scotch 

orts amounted to 5005 tons, as compared with 8133 tons 
in the preceding week, and 5809 tons in the correspond- 
ing week of last year. They included 550 tons to the 








United States, 350 tons to India, 250 tons to Italy, 100 
tons to Russia, 450 tons to Holland, smaller quantities to 
other countries, and 2140 tons coastwise. e stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood yesterday afternoon at 936,496 tons, as against 
935,005 tons yesterday week, thus showing for the week 
an increase of 1491 tons, 


Reduction in the Price of Malleable Iron.—Within the 
past few days the quotation for the usual quality of mer- 
chant bar iron has been reduced 1s. 3d. per ton, the current 
price being 4/. 12s. 6d. per ton, less 5 per cent. discount, 
at which rate it can now be freely bought in the Glasgow 
market. The price of the best iron, however, is 5/. per 
ton. Considering the fact that the makers of malleable 
iron are very busy, this reduction in prices appears very 
strange, and in the event of the decline continuing it is 
thought that the manufacturers will form a syndicate, as 
they did last year, with the view of maintaining and ad- 
justing prices, 

Anticipated Reduction of Wages at the Newton Steel 
Works.—A notice has been posted at the Newton Works 
of the Steel Company of Scotland, intimating that on 
Saturday all existing contracts with workmen will termi- 
nate. Formerly such notices have always precedcd a re- 
arrangement and reduction of wages, and the present one, 
the workmen believe, will form no exception to the rule, 
The intimation has come asa great surprise. The men 
in several departments are speaking of resistance. They 
consider that a reduction is unwarranted. 


More Shipbuilding Contracts.—A number of new ship- 
building contracts have been reported during the past 
week. Messrs. John Reid and Co., Port-Glasgow, have 
booked an order to build a steel barque of 1200 tons, 
Messrs. Scott and Co., Greenock, have contracted to build 
for a Liverpool firm a screw steamer of 2000 tons register, 
and to fit her with triple-expansion engines. For the 
British India Steam Navigation Company Messrs. A. and 
J. Inglis, Pointhouse, Partick, are about to lay down a 
steel screw steamer of 4000 tons gross. Messrs. Robert 
Napier and Sons have secured an order for the construc- 
tion of a steel screw steamer of about 5000 tons gross regis- 
ter for the Royal Mail Steam Packet Company. Thenew 
vessel is to be fitted with triple-expansion engines capable 
of developing a high rate of speed. Mr. David Mac- 
Brayne has commissioned Messrs. James MacArthur 
and Co., Paisley, to build a new paddle steamer for his 
well-known Clyde and West Highland fleet of tourist 
steamers. For the West India fruit trade one of the 
Partick firms is about to build a steel screw steamer of 
some 2000 tons, with a carrying capacity of fully 3500 
tons. Various other contracts are verging upon the 
settling point. 

New Orders for Triple-Expansion £ngines.—Messrs. 
David J. Dunlop and Co., Port-Glasgow, have lately 
secured an order to construct a set of triple-expansion 
engines for the screw steamer Afton, which was built and 
engined by the firm some years ago. Messrs. A. and J. 
Inglis, Pointhouse, Partick, have just taken in hand 
the overhaul of the British India Steam Navigation Com- 
pany’s screw steamer Madura, into which they are to fit 
a set of triple-expansion engines, in substitution for the 
compound engines now on board. 


The Coal Export Trade at Dundee.—The Dundee Har- 
bour Trustees yesterday had under consideration the 
matter of the dues on coal shipped at that port. A re- 

uest was made by the Noth British Railway Company 
that these should be reconsidered, but the committee ap- 
poin for the purpose recommended that the present 
dues of 14d, per ton, with 2d. per ton for the use of the 
crane, be continued, the charge of 8d. per hour, however, 
made for the craneman being departed from. Mr. P. 
Duncan and Mr. Leitch, both of whom are largely en- 
gaged in the coal trade, stated that Dundee would never 
become a coal exporting place unless the railway compan 
reduced their rate of freight 1s. or 1s. 6d. per ton. It too 
3s. 7d. to put Fife coal free on board ship at Dundee, 
whilst at Burntisland the cost was only 1s. 9d., and at 
Methill about 1s., and vessels discharging flax at Dundee 
preferred to go round to these ports and load coal, even 
although they received only 6d. per ton more, The re- 
commendation of the committee was adopted. 


Telegraph Appointment.—Mr. Samuel Vyle, of the 
Caledonian Railway Company’s telegraph department, 
has been appointed electrician and superintendent to the 
ee telegraph department of British Guiana, Mr, 

yle will leave Glasgow about the end of the present 
month, and will take up his duties immediately after hig 
arrival at his destination. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Ironstone Discovery at Conisborough.—The last ac- 
counts as to the value of the ironstone beds are not so 
encouraging as was at first thought. It now appears 
highly improbable, if they were worked, they could com- 
pete successfully with the iron which is being brought 
from Lincolnshire, Leicestershire, and Northamptonshire. 


Miners’ Conference at Barnsley.—On Saturday an im- 
portant conference of miners took place at Barnsley, in 
obedience to a circular issued by the Yorkshire Miners’ 
Association, requiring the miners of Yorkshire to discuss 
the resolutions passed at the Edinburgh conference with 
regard to the restricting of the output of coal. The offi- 
cials of the local association are in favour of the Edin- 
burgh proposals, and they have plainly expressed this 
view in a circular they have issued. The following re- 
solution was adopted: ‘‘ That our delegates to the New- 
castle conference vote for the three resolutions submitted 
to the country, in accordance with the majority of votes 
given in by the men.” The voting for and against the 








resolutions was not disclosed, but it was understood that 
the Newcastle resolutions were confirmed by a large 
majority. 

Exorbitant Railway Rates.—At a meeting of the Barnsley 
Chamber of Commerce, held yesterday, when the mayor 
presided, it was resolved, ‘‘ That Her Majesty’s Govern- 
ment be urged to bring in again next session of Parlia- 
ment a Bill dealing with railway rates, and that such Bill 
shall prohibit railway companies from charging prefer- 
ential rates for foreign manufactured goods or produce of 
every description, as the present system of giving foreign 
ss rates has a serious effect upon the home trade.” 

n moving the resolution, the mayor pointed out that the 
railways on the Continent belonged to the State, and the 
rates were so fixed in comparison with our own, that 
foreigners paid only about one-half of what we did. When 
these foreign goods arrived at Hull or Goole the railway 
companies got hold of them and carried them to their 
destination at a considerably less cost than home-produced 
goods were carried. 


Sheffield Junior Engineering Society.—The usual fort- 
nightly meeting in connection with this Society was held 
on Monday evening at the Central School, when a paper 
was read Mr. J. E. Fletcher on “‘ Compound Locomo- 
tives.” The various systems of compounding were de- 
scribed, including those of Webb, Worsdell, Van Berris, 
and Mallett. Diagrams showing the system of steam 
distribution were exhibited, and the subject treated with 
regard to its fuel and water economy, as well as to its 
practical working. The compound engine, it was held, 
was the engine of the future, either in its double-expansive 
or even triple-expansive form, although much prejudice 
still existed against its adoption. 


Trade.—The principal feature of the week is the in- 
creased firmness of all classes of hematite iron and steel. 
This has bean occasioned by heavy orders for railway 
material having been placed recently. Producers of 
hematite steel are refusing to book heavily forward at 
present rates. The threat of the colliers to restrict the 
output has not had the slightest effect on the prices of 
coal as yet. 





NOTES FROM THE SOUTH-WEST. 

Water in the West.—The Bristol Water Works Company 
will apply to Parliament next session for powers to carry 
out certain new works in Somersetshire. It is in contem- 
plation to lay down new lines of pipes commencing in the 
parishes of Blagdon, Burrington, Churchill, Congresbury, 
Chelvey, Long Ashton, and Barrow Gurney ——-- 
A public meeting at Launceston on Monday adopted an 
extensive scheme for giving that town an abundant supply 
of water. The directors of the Barnstaple Water Company 
have resolved that an offer of 26/. 5s. pershare, made by the 
Town Council,in consideration of a proposed transfer of the 
company’s undertaking, is an inadequate one, and that, 
having regard to the fact that at a general meeting of the 
shareholders held in August, 1881, a resolution that not 
less than 307. per share should be accepted was carried, 
they cannot advise the acceptance of the offer. 


Dock Accommodation at Plymouth.—An extension of the 
Great Western dry dock at Plymouth is now complete; 
the dock is 450 ft. in length. Messrs. Watson and Fox 
docked the first vessels on Tuesday night, the Berger Wil- 
helm and the Berthilde. They used two electric lamps of 
700 candle-power each, for docking and painting. These 
steamers and the Newa have been employed at Salcombe 
to raise the wreck of the London, and they are now on 
their way to the Tagus, to raise a large vessel sunk by an 
English ironclad. : 


Cardif.—Orders have been coming forward slowly in 
the steam coal trade, but prices have been pretty well 
maintained at from 8s, 6d. to 9s. 3d. per ton for the best 
descriptions. There has been a steady demand for house- 
hold coal, but it has not been attended with any advance 
in prices. The patent fuel trade has presented rather a 
better tone, but quotations have experienced no change. 
The manufactured iron and steel trades have exhibited no 
improvement ; the local works are pretty well employed, 
but new orders have not come in freely. 


The *‘ Pheasant” and the “ Partridge.”—The Lords of 
the Admiralty have decided that the Pheasant and the 
Partridge, gunboats now building at Devonport, shall be 
provided with triple-compound engines of 1200 horse- 
power, with boilers of the Admiralty type, made of steel, 
as will be the foundations of the engines and all the prin- 
cipal working parts. Centrifugal pumps will be fitted to 
the vessels for the purpose of ridding them of water in 
case of collisions or stranding. Search lights are also to 
be provided. 


Public Works at Newport.—The Newport Alexandra 
Docks and Railway Company has given notice of an 
intended application to Parliament in the ensuing session 
for leave to bring in a Bill to construct (amongst other 
things) a new lock and entrance from the river to the Old 
Dock. Powers are also sought for the purpose of con- 
structing a railway to connect the Old Dock and the 
Alexandra Dock, and branch lines connected therewith, 
and for this purpose it is proposed to widen and improve 
parts, 


The Gadly’s Collieries.—It is understood that the four 
collieries which now form part of the Gadly’s Works have 
been sold to Messrs. Cory, of Cardiff. The plates of the 
first ironclad vessels were supplied from Gadly’s. 


The Dowlais Works.—Three furnaces will, it is stated, 
be erected shortly on the East Moors, Cardiff, upon the 
latest and most perfect models. The new furnaces are 
expected to produce as much as seven of the existing types 





of furnaces now at Dowlais. 
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Landore.-—The blast furnaces at Landore are now again 
in full operation. One furnace had been stopped owing 
to a recent strike at the steel works at Landore. 


Drainage of Llandaff.—An application having been made 
by the Cardiff rural sanitary authority to the Local 
Government Board for a loan of 50,000/. to be mortgaged 
on the district rates for the purpose of carrying out a 
system of drainage for Llandaff and Llandaff Yard pre- 
pared by Mr. T. Waring, C.E., Major-General C. Phipps 
Carey, R.E., one of the inspectors of the Local Govern- 
ment Board, attended at Llandaff on Wednesday for the 
purpose of holding an inquiry into the desirability of 
carrying out the proposed works, 


Barry Dock and Railways.—The directors of the Barry 
Dock and Railways Company officially inspected the 
works on Thursday. They were accompanied by Mr. J. 
Wolfe Barry, engineer-in-chief, Mr. J. Robinson, resident 
engineer, and Mr. T. A. Walker, the contractor. The 
directors were pleased to find that a comparatively small 
amount of damage had been done to the works during 
recent severe gales. 


The Bute Docks.—An application is intended to be made 
to Parliament in the ensuing session foran Act to provide 
for the acquisition by the Taff Vale Railway Company, 
upon such terms and conditions as may have been or may 
be agreed upon of the undertaking of the Bute Docks 
Company. The latter company is to be dissolved, and its 
shares and stock converted into shares or stocks of the 
Taff Vale Railway Company. Power is to be sought to 
enable the Marquis of Bute and the trustees under the 
will of his late father to nominate one or more directors to 
the Board of the Taff Vale Railway Company, and also 
to enable the trustees to take and hold preference shares 
or stock of the Taff Vale Railway Company, either with 
or without a lien on the undertaking of the Docks Com- 

vany. It is proposed to increase the capital of the Taff 
ale Railway Company by the creation and issue of addi- 
tional ordinary and preference shares and stock. 


Llanelly.—The prices offered for tin-plates are gradually 
advancing, and buyers are offering 14s. free on board, 
Liverpool, and 14s. 3d. free on board Swansea, for 
prompt delivery ; but in the excited state of the tin market, 
makers are not eager to close with these offers, and little 
forward business is being transacted. 


Taff Vale Railway.—The Taff Vale Railway Company 
has given notice of its intention to apply for powers for the 
construction of the three new railways. The first isto com- 
mence near the Cross Inn Station on the Llantrisant and 
Taff Vale Junction Railway, and passing through Llan- 
trisant and Llanharan, it is to terminate near Llantrisant 
Station. The second will besituate wholly in Aberdare, 
commencing by a junction with the Dare Valley Railway, 
near a house known as Duffryn Dare, and terminating 
near the Park Pit, about one-third of a mile eastward of 
Cwmdare. The third willcommence by a junction with 
thecompany’s branch line to the Maritime Colliery, and 
will terminate near the Pen-y-rhiw Colliery sidings. 


Great Western Railway.—The Great Western Railway 
Company has given notices of its intertion to apply to 
Parliament for powers to construct three short lengths of 
railway in the neighbourhood of Cardiff Docks. The first 
is to extend from Vplott Bridge to the Bute Docks Rail- 
way, near Roath Dock; the second from a foot bridge 
at Long Dyke to the eastern end of Sanquhan-street, 
opposite to Adamsdown House, where it will join the 
first-mentioned line; and the third will commence near 
the gasholder on the East Moors, and terminate near 
Adamsdown brick works, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIBDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The iron industry of the 
North of England presents no new feature, and prices 
remain unaltered, No. 3 Cleveland pig for prompt deli- 
very being offered at 31s, 3d. to 31s. 6d. per ton. There 
was a large attendance on Change at Middlesbrough on 
Tuesday, and as a matter of fact the tone of the market 
was a trifle better than it was a week ago. This was 
chiefly in consequence of the more favourable reports 
from Glasgow. The low prices which have prevailed 
lately have succeeded in bringing out buyers, and 
inquiries are now more numerous than they have been 
for some time past. Messrs. Connal and Co., the warrant 
storekeepers, have now, at Middlesbrough, a stock of 
326,563 tons, being an increase of 398 tons on last week, 
In Glasgow the same firm hold 936,006 tons. Shipments 
are somewhat small owing to the recent bad weather, but 
the home demand for pig iron shows signs of improvement, 
The hematite pig iron trade remains quiet and prices 
are the same as those quoted last week. Manufactured 
iron is in better request but prices are still very low. 


Engineering and Shipbuilding.—There is continued 
activity in these industries, and during the past few 
weeks a number of orders have been secured by firms on 
the north-east coast. Owing to the slowness in the 
delivery of steel ship plates and angles many ship- 
builders are prevented from getting on with their work 
as rapidly as they would wish. 


Basic Slag Manure.—Very considerable extensions have 
been made at the North-Eastern Steel Works, Middles- 
prough, for the manufacture of basic slag manure. The 
North-Eastern Steel Company were the first firm to 
obtain a market for basic slag manure, and so great has 
the demand for that new material become that they are 
now disposing of about 800 tons per week. 


The Coal and Coke Trades.—There is no alteratiun in 
the coal and coke trades, 








MISCELLANEA. 
A New arclamp, six of which, it is said, can be worked 
from one electric horse-power, is being introduced by the 
Maxim-Weston Company. 


On Monday next Mr. H. H. Statham will commence, 
at the Society of Arts, a course of four Cantor lectures on 
‘The Elements of Architectural Design.” The lectures 
will be continued weekly on Monday evenings at 8 o’clock. 


The Motala Engineering Company, Sweden, has just 
secured an order for a petroleum steamer for the Caspian 
Sea, similar to two delivered in the spring, and built for 
an Armenian firm at Baku. 


We are asked to state that Mr. A. Steiger, of 16, 
Mincing-lane, E.C., is the representative in England of 
a gaa whose system of filtration we referred to last 
week, 


In our account of the successful trial trips of Her 
Majesty’s ship Galatea, we omitted to mention that the 
steam steering machinery, which is of novel construction 
and gave great satisfaction at the trials, was supplied by 
Messrs. Davis and Co., of 25, Old Jewry, London, 


A remarkably rich coalfield has, it is stated, been dis- 
covered in Western Colorado. One of the seams is said to 
be 18 ft. thick, and there are others having thicknesses 
ranging from 14 ft. to 6 ft. The coal is of excellent 
quality. 

The new armour-plated barbette cruiser Warspite, ten 
guns, 8500 tons, 10,000 horse-power, has completed her 
gun trials off Sheerness with satisfactory results. The 
Admiralty have ordered the Warspite to be completed for 
commission. 


The s receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending November 
13, amounted, on 15,500 miles, to 1,159,234/., and for the 
corresponding period of 1886, on 15,386 miles, to 
1,141,183/., an increase of 114 miles, or 0.7 per cent., and 
an increase of 18,051/., or 1.5 per cent. 


According to M. D. Monnier, the following figures give 
the ratio, fur various sources of light, of the photometric 
power and of the illuminating surface: Argand burner, 
0.3 candle per square cm. ; Siemens regenerative burner, 
0.6 candle per square cm.; incandescent electric lamp, 
30.0 candles per square cm.; arc lamp, 480 candles per 
square cm. 


Lines of telegraph are to be established in Tonquin 
from Hanoi to Tuyen-Quan, from Thatkhe to Caobang, 
from Hanoi to Phily, and from Hanoi to Monkay, vid 
pire rg It is expected that the line connecting Ton- 
quin with Cochin China will shortly be completed, as 
about 1500 miles have already been put up, and 170 miles 
of line alone remains to be erected. 


A work of extreme difficulty—namely, the lifting of 
1,000,000 gallons of water from the shaft at Exhall Colliery, 
Warwickshire, and preventing by means of huge iron cast- 
ings its further inflow—has just been crowned with success, 
after an outlay of many thousands of pounds and efforts 
extending over several months. The mine contains large 
beds of the finest Warwickshire coal. 


The Royal Clyde Yacht Club has intimated to the New 
York Yacht Club the withdrawal of the challenge to 
compete for the America Cup sent in the name of Mr. 
Sweet, of New York, and a member of the Clyde club. 
The reason for this decision is that General Schuyler has, 
since the challenge, imposed conditions which the Clyde 
club consider as unsportsmanlike and unfair, one being 
that no time allowance shall be given. 


At an examination, held November 10 and 11, sixty-two 
candidates presented themselves—eight as sur- 
veyors and fifty-four as inspectors of nuisances, The 
questions were set to be answered in writing on the 10th, 
and the candidates were examined vivé voce on the 11th. 
The Institute’s certificates of competency to discharge the 
duties of local surveyor were awarded to three of the com- 
petitors and to thirty-one competitors as inspectors of 
nuisances, 


The completion of the new Russian armoured cruiser 
Souvenir de l’Azov is announced. It is said to be capable 
of steaming 20 miles an hour, or even more, and it can 
carry sufficient coal for a voyage of 20,000 miles without 
entering port. The armament consists of sixteen 8-centi- 
metre guns, and it is also equipped with two torpedo 
boats. The crew numbers 500 sailors and 25 officers, and 
the first commander of the ship is to be Captain Lohmen, 
= wes naval tutor to the Grand Duke George Alexan- 

rovitch. 


The west connecting span of the great Poughkeepsie 
Bridge was swung on November 5, and the weight is now 
onthetowers. The shore arm of the west cantilever span 
is completed, and the eastern arm will be started very 
soon ; the connection will probably be made before the end 
of the present month. No work will be done on the east 
pay 9 cay this winter, and the false works already 
used will be taken down and stored on shore till next 
spring. Anattem)t isto be made to recover the 130 ft. 
piles driven under the west span by pulling them up from 
the truss above. 


An international competition of fruit-drying machinery 
is to be held at Portici, Italy, under the auspices of the 
Italian Government. The trials will commence on Sep- 
tember 15, 1888, and will be completed not later than 
October 15 of the same ‘year. They will be made at the 
expense of the agricultural department of the Italian 
Government. The prizes will consist of one gold medal, 
together with a money prize of about 19/. 16s. ; of two 
silver medals, with money prizes of about 7/. 18s. ; and of 





four bronze medals. Applications for admission to the 
competition and for further information should be ad- 
dressed to the Executive Committee, Portici. 


A series of cotton spinning mills to be driven by water 
power are in course of erection in the South Mahratta 
country, India. The first of these factories, which is de- 
signed for 22,000 spindles, was opened last month, and is 
situated near the falls of the River Ghatprabha, from 
which the power required has been obtained by diverting 
water from the river above the rapids into a vertical steel 
pipe 180 ft. long leading to the turbine house below the 
falls, were three turbines of 250 horse-power each have 
been erected by Messrs. Esher, Wyss, and Co., of Zurich. 
From the turbines the power is lead off by wire ropes to 
the mill, the transmission being effected in two relays, 
the first being 439 ft. long and the second 300 ft. The 
machinery is stated to have worked smoothly and well. 


A variety of paving material, which has been named 
** iron” brick, is now being introduced by Louis Jochum, 
of Ottweiler, near Saarbrucken, Germany. These bricks 
are made by mixing together equal parts of finely ground 
argillaceous slate and finely ground clay, and to this is 
added 5 per cent. of iron ore. The mixture is then 
moistened with a solutiom of 25 per cent. of sulphate of 
iron, to which finely ground iron ore has been added till 
it shows a consistency of 38 deg. Baumé. It is then 
moulded in a press, and dipped once more in the above- 
mentioned solution, and finally baked in an oven for 
forty-eight hours exposed to an oxidising flame, and then 
for twenty-four hours more in a reducing flame. Tests of 
the bricks have been made at the laboratory of the 
German Government, and a favourable report has been 
received. 


Reverting to our recent remarks on the great scheme of 
irrigation for Australia, now being carried out by Messrs. 
Chaffey Brothers, we are informed that work is being 
energetically pushed on, and that a comparatively large 
area will shortly be provided with a thorough system of 
irrigation. A large proportion of the machinery required 
is being supplied from England, and the first set of pump- 
ing plant is now being manufactured by Messrs. W. 
H. Allen and Co., of the York-street Works, Lambeth. It 
will be of unusually large dimensions, being capable of 
delivering 30,000,000 gallons per day to a height of 35 ft. 
Each pair of pumps will be driven by triple-expansiou 
compound engines of 500 horse-power, and designed to 
work with steam at a pressure of 140 lb. per square inch, 
This is, we believe, the first application of triple-expansion 
engines to this class of work. 


Mr. S. Lee Bapty, late general manager of the Man- 
chester Royal Jubilee Exhibition, has been appointed 
Commissioner-General of the British Empire section of 
the International Exhibition to be held at Brussels from 
May to October, 1888. Specially advantageous terms are 
offered to exhibitors from the British Empire, who will be 
provided with space at the rate of 5s. per square foot, 
which though higher than the usual charge for accommo- 
dation in England, is only about one-half the rate to be 
charged in other sections of the Exhibition. Arrange- 
ments have been made with the various railway com- 

anies for the free storage of all exhibits or glass cases 
rom the Manchester Exhibition which may be intended 
for Brussels. The Exhibition buildings are to be situated 
in the Champ de Mars, and will cover a space of nearly 
100 acres, and of this area 23,000 square yards are reserved 
for the British Empire section. Cash premiums will be 
awarded to the amount of 500,000 fr., in addition to a 
number of medals and diplomas. Full information as to 
rules, regulations, &c., can be obtamed from Mr. 8. Lee 
Bapty, at the Manchester Royal Jubilee Exhibition, to 
whom also applications for space should be directed. 


The cable tramway between Colmore-row and Hockley, 
Birmingham, is now nearly completed, and those con- 
cerned in its construction and equipment are sanguine of 
its being opened for traffic before Christmas, The cable 
is to be driven by engines of 250 horse-power supplied 
by Messrs. Tangye, of the Cornwall Works, having cylin- 
ders 244 in. in diameter, with a stroke of 48 in., and fitted 
with Jeffries automatic expunsion gear. The engines are 
provided with flywheels about 15 ft. in diameter, and with 
a face 2 ft. in breadth. The line between Colmore-row 
and Hockley is to worked at a speed of six miles an hour, 
but on that to Handsworth a speed of eight miles per 
hour isto be adopted. Thecable, which has been manu- 
factured by Messrs. John Edwin Wright, of ee 
runs ina groove lined with compressed beech-wood, and 
it is expected that the rubbing of the cable on this mate- 
rial will be less injurious than if a metal lining had been 
adopted. In order to detect any broken strands in the 
cable when ranning, it passes, in the engine-house, through 
an aperture of but slightly greater diameter than the 
cable itself, and any loose strand striking the edges of 
this hole will cause an electric bell to ring. The drivers 
to.be employed on this line are at present receiving prac- 
tical instruction in their work on the Highgate Cable Tram- 
way, London. 





ENGINEERING STUDENTS’ CiuB, NEWCASTLE-ON-TYNE.— 
On the 5th inst. a paper on the “ Locomotive Boiler” was 
read by Mr. G. H. Sheffield, in the Mechanics’ Institute, 
Gateshead, before the above club, Mr. F, Hansen in the 
chair ; the following members took part in the discussion, 
viz., Messrs. Elliott, Nicholson, and [winberrow. On ths 
following Friday, through the kindness of the locomotive 
superintendent, Mr. T. W. Worsdell, a large number of 
the members were shown through the North-Eastern 
Railway Company’s shops at Gateshead. On the 18th 
inst. Mr, G. B, Garvey read a paper at the above-named 
Institute on the “‘ Electric Lighting of the Newcastle Ex- 
hibition,” Professor Stroud occupying the chair. 
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THE PANAMA CANAL. 

On August 5 we wrote concerning the Panama 
Canal : ‘‘ The policy of the company is now to stake 
everything on the chance of getting a streak of 
water between the two oceans. They must run the 
risk of floods, landslips, tidal waves, and allother dis- 
asters in order to pledge the prestige of France, and 
oblige the Government to come to their aid.” Already 
our words are coming true, for M. Ferdinand de 
Lesseps has abandoned his original project of a 
level canal from ocean to ocean, and has announced 
that the summit section, which was to have passed 
through a cutting 350 ft. deep, is now to be at a 
high level, and to be reached with locks. He has 
demanded of the Consultative Commission : (1) Is it 
possible to construct in the central mass an upper 
cutting which would allow the continuance of the 
level works on the canal by applying dredging to 
the excavation of this part ? (2) Will it be possible, 
as soon as these arrangements are realised, and 
without suspending the work of deepening, to open 
the maritime working between the two oceans ? 
Both questions have been answered in the affirma- 
tive, and the task of completing the canal, according 
to the new and restricted plan, has been undertaken 
by M. Hiffel, who has agreed to execute the works 
at his own risk before the end of the year 1890. 

To raise the necessary money, M. Lesseps has 
applied to the French Government to authorise the 
issue of lottery obligations. He states that the 
sum at the disposal of the company on January Ist 
next, all expenses being paid up to that date, in- 
cluding the January coupons, will amount to 
4,400,000/. He adds: 

“*T have the honour to ask for this authority for the 
265,000,000 f. (10,600,000/.), which have stillto beissued out 
of the 600,000,000 f. (24,000,000/.), authorised by the share- 
holders, for the 300,000,000 f. (12,000,000/.) which might 
be necessary between this time and 1890, and eventually 
for the whole or a part of the borrowing already made, the 
conversion of which would be offered to the bondholders, 
Iplace at your entire disposal, and consequently at the 
disposal of Parliament, all contracts and documents now 
in our hands by which the execution of the programme 
drawn up is guaranteed,” 

According to M. Lesseps, the canal will have cost 
on the day of opening, in 1890, 60,000,000/., made 
up as follows : 


£ 
Share capital ... in ue 12,000,000 
Obligations (already issued) 544 25,400,000 
oe (authorised but not 
issued) id saa nad ag 10,600,000 
Loans not yet authorised ... 12,000,600 


This estimate must refer to the amount of money 


6| actually received, and not to the indebtedness of 


the company, for the last two sets of obligations 
have been put on the market at 55 per cent. dis- 
count, and although nominally of the value of 
20,000,000/., they only realised 9,000,000/., sup- 
posing that they were taken up. The revenue of 
the canal, when made, is estimated at 4,500,000/., 
derived from a tax of 15 fr. per ton on seven and a 
half million tons of traffic. This isto be distributed 
as follows : 





£ 
Six per cent. on 48,000,000/. loan ... 2,880,000 
Administration ie ; de: 200,000 
Repairs ... x La ssi ay 240,000 
Interest on share capital (5 per cent.) 600,000 
Incidentals a Sel sod dea 160,000 
4,080,000 

Balance for dividend ... aa ee 420, 
Total income 4,500,000 


In the year ending January, 1887, nearly 
12,000,000 cubic metres of soil were excavated, and 
the rate of working has probably somewhat in- 
creased since. There now remains, with the altered 
arrangements, 40,000,000 metres to be removed, so 
that M. Eiffel has a busy time before him to get 
all this dug out during the next eighteen months, 
besides doing all the other work which lies before 
him. What he is going to do about the River 
Chagres, the controlling works for which are esti- 
mated in a report just published by Sefior Armero, 
the agent at Washington of the Columbian or 
Panama Government, to cost 19 millions sterling by 
themselves? In many places the canal follows the 
bed of this river, which has been known to rise 
44ft.in afew hours, It appears, however, that the 





company has determined to close its eyes to all 
difficulties, and to run all risks in order to make a 
show of success to parade before the shareholders, 
and to save its concession, which will lapse in 1892, 
if the canal is not working. 








THE NEWBERY-VAUTIN PROCESS. 

Our contemporary The Engineering and Mining 
Journal, of New York, is greatly exercised about an 
article which appeared in our columns* on the 
above process; and has, in its issue of October 
29th last, kindly undertaken the task of expos- 
ing our ignorance of the subject, of showing con- 
clusively the value of its investigations regarding 
claims to originality, and also how very far ahead 
America has been in invention and practical appli- 
cation of barrel chlorination, for gold extraction. 

Let it be now our turn to ‘‘ promptly dissipate ” 
some fallacies which appear to have taken root in 
the mind of our too-credulous contemporary. 

Messrs. Newbery and Vautin have not claimed 
an entirely new invention, but they do claim to be 
the first to develop the process of chlorination, 
until by its means it has become practicable to 
extract (substantially) all the gold from ores within 
a reasonable time, and at moderate cost; their 
system carried out largely in many parts of Australia 
and in London, has proved it to be a workable success. 
We have not accredited these gentlemen with a dis- 
covery ; our article was a descriptive one, the result 
of a careful investigation of their process; and 
in this description the labours of Plattner, Dutken, 
De Lacy, Clark, and others were acknowledged ; 
even Dr. Mears was not forgotten. 

We quote from The Engineering and Mining 
Journal: ‘‘ This so-called new process, said by our 
contemporaries to have been discovered after years 
of patient research by Messrs. Cosmo Newbery and 
Claude Vautin, we briefly summarise as follows : 

‘*The auriferous mineral is—if it be a sulphuret 
—first roasted as completely as possible, and then 
deposited in a hopper placed over the chlorinator, 
which is a revolving barrel constructed of lead- 
lined iron, and of sufficient strength to stand a 
pressure of 100 lb. to the square inch. 

** A charge of about 30 cwt. of ore is run from 
the hopper into the chlorinator, and water and 
chlorine producing chemicals (chiefly sulphuric acid 
and lime) are added. The man-hole cover is placed 
in position, and the vessel is then gas-tight. A 
valve of special construction, attached to the barrel 
on the side opposite to the man-hole, is then con- 
nected by an india-rubber hose to an air compressor, 
and air, under a suflicient pressure to liquefy 
chlorine gas (about 90 lb. per square inch) is forced 
into the chlorinator. The valve is then closed, the 
hose disconnected, and the vessel, with its contents, 
caused to revolve by frictional gearing, about ten 
revolutions per minute, for from one to four hours, 
according to the size of the gold grains, during 
which time the chlorine has combined with the 
gold to form the soluble chloride. The chlorinator 
is then stopped, and the air pressure withdrawn, 
and any chlorine that exists in the form of gas 
after the air pressure has been removed, is passed 
into lime water and absorbed, thus preventing any 
danger to the workmen. The cover to the man- 
hole of the chlorinator is then removed, and the 
vessel again put in motion, when the contents are 
discharged into the filter below, which consists of 
a large lead-lined iron vat with a false bottom, and 
connected with a vacuum pump by a pipe under- 
neath. As soon as the contents of the chlorinator 
are deposited in the filter the communication be- 
tween the latter and the vacuum pump is opened, 
and the solution of gold chloride rapidly withdrawn 
from the ore and deposited in a holder. Water is 
continually added to the surface of the ore in the 
filter and the solution running through tested 
from time to time, and when found to be quite 
free from gold, the connection with the vacuum 
pump is broken, the filter tipped up, and the residue 
or tailings fall into a truck and are run out and 
dumped upon a heap. 

‘**The whole process has lasted about an hour; 
the solution is now passed through charcoal in 
another vessel, which causes the chloride of gold 
to be decomposed, the pure metal being deposited 
on and in the charcoal and obtained from it by burn- 
ing and fluxing the ashes with borax.” 

The summary on the whole is correct, though our 
exact words are not used ; a mistake is made with 
regard to the amount of pressure necessary to liquefy 


* See page 354 ante. 
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chlorine gas, 90 lb., given in the summary, should 
be four atmospheres, or about 60 lb. 

After this summary our contemporary proceeds as 
follows : ‘‘In The Engineering and Mining Journal 
of August 7, 1880 (seven years ago), will be found 
a description of this process, which was then claimed 
by Dr. Mears, of Philadelphia, and was at that time 
in practical use in the Phoenix mine, North Caro- 
lina.” Further perusal of the article shows that 
Mears’ process consisted in attaining pressure in a re- 
volving cylinder by excessive generation of chlorine 
gas, and as ourcontemporary states, ‘‘ The efficiency 
of the process is due almost exclusively to the 
attrition of the particles in the revolving cylinder.” 

It is with surprise we note that a journal that 
devotes its pages so exclusively to mining interests, 
and claims, we believe, to be a high authority on 
metallurgical processes, should have, for so many 
years, remained in ignorance of what was being 
done by inventors in this direction, and it is hardly 
a matter for self-congratulation, to have put for- 
ward ‘‘seven years ago” that which appears to 
be only a piracy on a process patented sixteen 
years previously, as the following extracts from 
the official patent records will show: 

‘* Victoria—abstracts of specifications—Metals, 
Part II., 1854 to 1866. De Lacy, Allen Cameron 
Lyster, 25th August, 1864, No. 12 
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: I use chloride, 


chlorate, or hydrochlorite of lime, claimed by me 
in my patent dated eighteenth day of February, 
1864, for the extraction of gold ; I mix such chloric 
compounds with the auriferous substance, to be ope- 
rated on by means of a puddling machine, with a 
pug-mill or other contrivance. . . as hereinafter 
described. . . I add hydrochloric acid or sulphuric 
acid, dilute with hot or cold water, and with the 
aid of heat and pressure I cause the gold contained 
in the substances to be operated upon to be dissolved 
. . . I force chlorine gas, by means of a force pump, 
bellows, gasometer, or other contrivance, into the 
vessels containing the auriferous matters under 
process. . . When the substance to be operated 
upon is of a clayey or close nature, I agitate it 
frequently during the process in suitable vessels, 
such as are marked in sheet 67.” Turning to sheet 
67 we find a barrel with hollow axles; on the inside 
of this barrel are fixed cleats or webs, to assist in 
the agitation of the material when the vessel is 
revolved. The description of this vessel is as 
follows: ‘‘ ais a vessel which is kept revolving ; b, 
centre hollow core (perforated) . . . H, escaping 
pipe ; I, manhole to fill or discharge ; K, perforated 
paddles fastened to interior.” In describing the 
precipitation of gold chlorides, he says, ‘‘ I preci- 
pitate the gold by sulphate of iron, or any organic 
matter.” 

Turning to Mears’ patent which our contem- 
porary brought before the metallurgical world 
introduced ‘‘seven years ago,” we find under 
date, August 19, 1879, ‘‘ What I do claim and 
desire to secure by letters patent is: In treat- 
ing ores the process of chlorination consists in 
subjecting the ore, mixed with water, in a vessel, 
while in a state of agitation, to chlorine gas under 
the greater pressure than the atmospheric pressure, 
by generating chlorine gas in said vessels or tanks 
by chemical means, so as to produce the pressure 
for the purpose of extracting the precious metals in 
combination as chloridesin solution, substantially, 
and for the purpose set forth. 

. . . ‘* My invention consists in treating ores by 
means of chlorine gas under pressure, or under 
pressure greater than that of the atmosphere. . . 
The tank or vessel that I employ is so constructed 
that when charged with ores, &c., it will be about 
two-thirds full, and of sufficient strength to en- 
dure a pressure of 40 1b. or 50 lb. to the square 
inch. 

‘** The shaft on which the tak revolves will be 
hollow, so that the chlorine gas may be admitted 
into the tank while the latter is in motion. The 
inner face of the tank will be provided with cleats, 
secured thereto at intervals, so as to facilitate the 
stirring or agitation of the mass.” 

Even in America, the principle put forward by 
our contemporary in 1880 as an invention of Mears, 
was old at that date, and had been publicly advo- 
cated by an American handbook on mining pub- 
lished years before. In the ‘‘ Explorer’s, Miner’s, 
and Metallurgist’s Companion,” J. S. Phillips, M.E., 
San Francisco, we find on page 555 in the second 
edition published in 1873: Chlorinise for ‘‘ gold in 
revolving wood barrels instead of tubs. . . Two 





revolving barrels may be used, the one large for 
the moistened roasted ore, and the other of suitable 
size for holding the materials for formation of gas ; 
they may be made to communicate through a hollow 
axle, and supplied with ore and discharged through 
individual bung-holes.” It is little wonder, there- 
fore, that Mr. Mears was rewarded according to his 
merits, as is related by our contemporary : 

‘Some years ago the company owning the Mears 
patents endeavoured to dispose of them in England 
to an organisation which proposed using them in 
the Australian colonies, but on investigating the 
claims they were found invalid, and since then the 
process has become public property.” 

Regarding Mr. Davis’s claim to the use of char- 
coal as a precipitating medium, that gentleman 
seems to have followed similar methods of inven- 
tion (?) to his worthy preceptor, Dr. Mears, and, 
again, our contemporary is years behind the times, 
for in 1880 it put forward Mr. Davis’s claims as 
new. 

Perhaps The Engineering and Mining Journal 
does not look so far afield as Australia for investiga- 
tion and discovery regarding the treating of auri- 
ferous ores, consequently Messrs. Wilkinson and 
Newbery’s researches were overlooked ; but we can 
hardly understand how they could have taken for 
granted Mr. Davis’s representations regarding his 
alleged discovery, when one of the highest authori- 
ties on metallurgy in America—Professor Egleston 
—states in debates on gold (see Transactions of the 
Institute of Mining Engineers in 1880, vol. viii., 
page 454): ‘‘A charcoal filter is now used to sepa- 
rate gold from its solutions on a large scale; Mr. 
Newbery, the Australian geologist, published some 
years ago a paper on this subject.” 

So far from claiming the invention of precipita- 
tion by charcoal, Mr. Newbery, in his report to the 
Mines Department, Melbourne, Victoria, March 26, 
1886, states: ‘‘The deposition of gold by char- 
coal has long been known, and was observed by Mr. 
Charles Wilkinson (now Government geologist of 
New South Wales) and myself some twenty years 
ago, when carrying out experiments to illustrate the 
formation of nuggets. In America it is said to be 
used at some chlorine works for precipitating gold, 
and it is certainly a much cleaner and more easily 
worked method than the usual one of precipitating 
with sulphate of iron.” How does the foregoing 
coincide with the ‘‘ pretensions” of Dr. Mears and 
Mr. Davis? Yet we welcome, as metallurgists 
should always be ready to welcome, any improve- 
ments on this useful though hitherto imperfect 
method, and we have not ‘‘accepted without in- 
vestigation every claim to originality and improve- 
ment that is made by sanguine or designing 
inventors’—rather say copyists. 

We now refer to the Newbery-Vautin patent— 
March 28, 1887, No. 4609—and make the following 
extracts: ‘‘ Now hitherto when chlorine has been 
used under pressure greater than that of the atmo- 
sphere, such pressure has been obtained by pro- 
viding great excess of chlorine gas beyond that 
necessary to combine with the gold, and this excess 
is utterly valueless in the process, except as a means 
of producing pressure. Now we substitute air 
under pressure instead of the excess of chlorine as 
a means of producing the necessary pressure, and 
this pressure we obtain by means of any known air- 
compressing device, such as an air pump. When 
chlorine is used great advantage is gained by 
employing an air pressure of about four atmospheres, 
for thereby any chlorine that may exist in form of 
gas in the vessel containing the material under 
treatment, will be liquefied and dissolved in the 
water added, in which condition we find its action 
greatly accelerated. 

‘*Secondly, one of the greatest objections to the 
hydro-metallurgical method hitherto, has been the 
length of time required for the draining off, filter- 
ing, or the removal of the solutions from the 
material under treatment. Now we greatly reduce 
the time by the application of an aspirator, and 
preferably by a vacuum pump as such aspirator, to 
the lower portion of the filter containing such 
materia], in order to draw or suck the solution 
through the filter bed out of the filter. We prefer 
the vacuum pump as an aspirator because we find 
that a jigging motion is thereby given to the mate- 
rial while the solution is being withdrawn or sucked 
out, which motion prevents the material from 
setting too tightly on the filtering medium.” 

The claims in this patent are: ‘1. The appli- 
cation of air pressure in the wet or hydro-metallur- 
gical method. 2. The application of an 





aspirator for the purpose of sucking the auriferous 
solution through the filtering medium and out of 
the filter, in the form of a vacuum pump, so as to 
give a jigging motion to the material under treat- 
ment. . . . There is a further patent of 
November 12 inst., but this chiefly concerns the 
construction and arrangement of the plant. 

Assuming the tabulated statement in our contem- 
porary’s article to be correct, the amount of che- 
micals used by the Mears process is some 60 or 70 
per cent. greater than when air pressure is intro- 
duced ; this alone is a very important matter. 

There are one or two other points upon which 
our contemporary seeks instruction, notably the 
mixture of water, acid, ore, and chloride of lime 
in the cylinder. Surely it does not require much 
ingenuity to discover a solution of this problem. 
Let the materials be put in, in the above order, 
then no difficulty can result ; for a large body of 
dry ore will interpose between the chemicals 
until the barrel is closed, air pumped in, and revo- 
lution commenced. As chlorine is generated, the 
air pressure in the cylinder at once liquefies it, and 
drives it back into the water, where it becomes 
absorbed, so consequently the pressure in the barrel 
is not unduly raised. The freeing of the precipi- 
tated gold from charcoal, by other means than by 
fusion, is such an elementary process that it cannot 
present difficulty, except to those who have no 
knowledge of the subject. Gold may be dissolved 
off very rapidly by a chemical solution, and subse- 
quently re-precipitated from a neutral solution of 
gold chloride. 

There are many other interesting facts in connec- 
tion with chlorination and its earliest develop- 
ments which we should like to enlarge upon, but 
the space at our disposal will not permit. We trust 
we have said enough to prove that The Engineering 
and Mining Journal, inits zeal to claim for American 
inventors an invention to which they had no right, 
has overshot the mark, and has displayed a lament- 
able want of knowledge on facts within the easy 
reach of any one who wished to ascertain them. 
We can only conclude, our contemporary did not 
care to acquire this knowledge, which would have 
given to Australia, and not to the United States, 
the credit of an important invention. 





TRACTION ENGINE BOILER 
EXPLOSIONS. 

On Wednesday, the 2nd inst., a violent ex- 
plosion occurred on the high road at Thetford, 
Cambridgeshire, which illustrates the dangers to 
which the public are exposed from the traction 
engines which wander about the country, often 
badly equipped and in the charge of ignorant and 
reckless men. On the day in question one of these 
engines was passing along the high road at the 
place mentioned, when the boiler suddenly burst, 
killing the steersman and seriously injuring two 
other men in charge of the engine and wagons. 
Fortunately the explosion, which was of an ex- 
tremely violent character, occurred late in the even- 
ing, and at a lonely part of the road, or the loss 
of life might have been much more serious. The 
shell of the boiler was ripped to pieces and the 
fragments blown to considerable distances. From 
subsequent examination there can be no doubt the 
explosion was due to excessive pressure in conse- 
quence of the safety valves having been inoperative, 
Theyalve was of the lever type, loaded with aspring 
balance, and could be screwed down hard and fast 
simply by giving the thumb-nut a few extra turns. 
The explosions of traction engines have been alarm- 
ingly frequent of late years, and in nearly every 
instance the disaster has arisen from excessive pres- 
sure in consequence of the safety valves having 
been screwed down or otherwise tampered with and 
renderéd useless. Our readers will probably re- 
member a disaster, exactly paralled to the one just 
referred to, which occurred on December 3, 1880, 
from the bursting of a traction engine just outside 
Maidstone, and full particulars of which were given 
in these pages at the time.* Since then we have 
recorded several others from precisely the same 
cause. 

Considering the appalling results which may attend 
the bursting ofatraction engineinacrowded thorough- 
fare, it does not seem unreasonable to demand that 
some guarantee should be afforded by the owners 
of these machines that the boilers are in safe condi- 
tion and equipped with a safety valve that cannot 








See ENGINEERING, vol. xxx., pp. 549, 576, and 617, 
and vol. xxxi., pp. 98 and 418. 
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be rendered inoperative by the tampering of a 
thoughtless or reckless attendant. The men who 
work these engines are, as a rule, not sufficiently 
educated to realise the risks they run, and the 
public has a right to insist that it shall be protected 
against their ignorance. A man is not allowed to 
take a wagon-load of gunpowder along a public road, 
unless he affords satisfactory assurances that reason- 
able precautions have been taken to guard against 
disaster. A traction engine fitted with a safety 
valve which can be screwed down fast by a few 
turns of a thumb-nut, constitutes in the hands of 
an ignorant man, quite as great a danger, and one 
that ought to be strictly guarded against, and yet 
such engines are permitted to roam about the 
country without let or hindrance. It is high time, 
however, that an alteration was made in the law on 
this point, and no traction engine should be per- 
mitted to ply unless equipped with two safety 
valves, neither of which should permit of being 
screwed down, while one should be under lock and 
key so as to be beyond the control of the attendant. 
The desirability of an amendment in the law with 
regard to the working of traction engine boilers, 
forms, however, only a portion of the question of 
legislation with regard to steam boilers generally, 
which will probably occupy the attention of Par- 
liament next session, when the Select Committee 
promised by the President of the Board of Trade, is 
appointed to consider the subject. 

The explosion at Thetford suggests another 
point on which a word or two may, perhaps, not 
be out of place, and that is with regard to the 
adjustment of spring balance safety valves. There 
is no necessity for these fittings being so arranged 
that they will permit of being screwed down fast, 
as is so frequently the case, and if requisite a 
ferrule should be threaded over the screwed spindle 
of the balance to prevent this being done. Care, 
however, should be taken that in applying this 
ferrule it should be so arranged that it is impossible 
to so lock it between the underside of the lever and 
the spring balance case as to form a rigid joint at 
this point. We have found safety valves absolutely 
fixed in this way. The best way is to enlarge the 
opening in the safety valve lever, so that the ferrule 
may pass through it and form a distance-piece be- 
tween the spring balance case and the nut, leaving 
the lever itself quite free. 

The necessity for a ferrule, however, could very 
often be avoided altogether by the exercise of a 
little care in fixing the valve in the first instance. 
By arranging the point of attachment of the balance 
so that the spring cannot be drawn out to the full 
extent, or the finger of the pointer brought to a 
bearing at the end of the slot in the outer casing 
when the full range of the screw is exhausted, 
ignorant and thoughtless overloading would be 
prevented. Further, the pressure when the spring 
balance is screwed down to a bearing in this 
way should not exceed the working load, while 
a sufliciént margin of extension or compression, as 
the case may be, should be left in the spring to 
allow the valve to work freely. It is a good rule to 
make the range of the balance not less than one and 
a quarter times the working pressure. It too often 
happens, however, that little or no margin is allowed, 
and the balance is stretched dangerously near to 
the extent of its range, thus converting what should 
constitute the most important safeguard against 
excessive pressure into a veritable snare for the 
ignorant and unwary. To call a fitting, which 
affords such facilities for tampering and overloading, 
a safety valve is erroneous and misleading. 

At the best, however, safety valves loaded by 
levers and spring balances are decidedly inferior 
appliances to direct-loaded valves of the Rams- 
bottom type, and we are glad to see that for some 
time past the leading makers have been very gene- 
rally adopting this latter type of safety valve in 
place of the older form. 





PARIS AS A SEAPORT. 

IN answer to a series of questions drawn up 
by the Minister of Public Works, the Société 
Civile des Etudes de Paris de Port de Mer, the 
president of which is Admiral Thomasset, has 
drawn up a report which is most interesting. It 
may be stated that the Society was formed to carry 
out the project of M. Bouquet de la Grye, a mem- 
ber of the Institute. This project solves the pro- 
blem of the canalisation of the Seine by means of a 
canal in the bed of the river having a minimum 
depth of 6.20 metres, and a width sufficient to allow 








of two large vessels passing each other in contrary 
directions without danger and without slackening 
speed. It is the only project regarded by M. Gui- 
chard, reporter of the sixth municipal commission, as 
feasible and likely to settle a question of so much 
interest to Paris and the whole of France. By 
those competent to judge, the plan has been re- 
garded as comparatively inexpensive and easy of 
execution. As to the advantages offered in per- 
spective, they will be best appreciated when we say 
that the cost of transport of the freight of a 
sea-going vessel from Kouen to Paris will be re- 
duced one-half, that the voyage can bemade in seven- 
teen hours, that the vessels will be able to steam 
by night as well as by day, the canal being lighted 
by electricity, and that the whole undertaking will 
only require three years for its completion. A few 
figures may be here given as proof of its economy. 
Let us take as an example a vessel of 1000 tons 
coming from the sea. Its freight is bound for 
Paris, but its draught of water forces it to dis- 
charge at Rouen into barges. This would cost 500fr. 
per day for the location and maintenance of a vessel 
of 1000 tons. This stated, it is easy to show the 
cost of two vessels of that tonnage : the one tran- 
shipping its freight into barges at Rouen for trans- 
portation to Paris; the second going straight on 
to Paris without stopping at Rouen. The figures 
are as follow : 
Francs, 
Two days employed in disembarcation at 


500 fr. per day sd 000 
Expenses of transhipment 800 
Rights of tonnage at Rouen... oP ... 550 
Transport from Rouen to Paris per barge 7000 

Total 9350 

Vessels going direct to Paris : 

Duration of the voyage, 17 hours (one day) 500 
Discharge into wagons at the quay i 750 
Length of time of discharge, one day 500 
Canal dues FP ae aie ed 3000 
Pilotage dues ~~ 50 

Total 4800 


These figures showing, therefore, a saving of nearly 
50 per cent., which for a number of industries is a 
serious consideration. The canalisation of the 
Seine is of vital importance to French commercial 
prosperity and the defence of the country. The 
report already mentioned concludes as follows: 
‘Our honest enemies, instead of seeking to enter 
France by forcing the entrenched camps and the 
fortresses which we have built at Belfort and in 
the Ardennes, cynically violating neutral countries 
intend to enter Belgium, thence to advance upon 
Paris. In these circumstances, it is evident that 
the Seine would become of major importance. To 
excavate the canal toa depth of 6.20 metres, im- 
mense quantities of earth would have to be taken 
therefrom, and the author of the project, M. Bou- 
quet de la Grye, has seriously considered how to 
dispose of that earth. Among other uses to which 
it might be put is the erection of small forts, 
which, built on the right bank, and armed with 
field guns, would interdict the entry of the river to 
the Germans, while day and night ironclads and tor- 
pedo boats would cruise up and down, thus render- 
ing the passage impossible. It would then become 
necessary for the Germans to make themselves 
masters of Rouen before advancing upon Paris. 
As to the food supply of Paris, on the declaration 
of war the necessary flotilla would be able to con- 
tinue its services without fearing the intervention 
of the Germans, protected as it would be by the 
ironclads and the forts on the right bank of the 
canal. From another point of view, we have 
already stated that the canal would be of import- 
ance to Parisian commercial interests. The Paris 
merchant is satisfied at present with drawing his 
supplies from Rouen and Havre, without troubling 
whence they come in the first place. It will be 
different when, placed in communication with the 
original shippers, he will appreciate the advantage 
of doing without burdensome middlemen. He will 
be induced to study commercial geography, which 
would lead the way to his becoming a real mer- 
chant, and perhaps, eventually a shipowner him- 
self.” 








NOTES. 
THE GRAMOPHONE. 

Ir would appear that Edison is not to have the 
phonographic field entirely to himself, as a rival to 
his phonograph is to be found in the gramophone 
invented by Mr. Emile Berliner, of Washington, 
U.S.A. In this instrument speech is recorded on a 








disc of glass covered with lampblack, instead of on 
a cylinder coated with tinfoil, as in Edison’s appa- 
ratus, and since the lampblack offers but little 
resistance to the motion of the tracing point, a very 
perfect ‘‘ phonogram” is obtained. Of course this 
cannot be utilised directly to reproduce sound, but 
by coating it with varnish the tracing is permanently 
fixed, and can then be copied in metal by a photo- 
engraving process. The metallic duplicate obtained 
in this way is now placed on the instrument in the 
situation originally occupied by the glass disc, and 
from it, it is stated, a very distinct and perfect re- 
production of the original speech is obtained. 


BattmmorE Gas CoMPANIES. 

Probably the capital of the gas companies of 
Baltimore is greater than that of any town of similar 
size on the globe. The capital stock is said to be 
about 2,200,000/., and there is in addition a bonded 
debt of over a million more. The reason of this 
state of affairs is to be found in the policy adopted 
by the first gas company of this town, which, having 
a monopoly, charged an excessive rate for their 
commodity, and so paid large dividends. Other 
capitalists naturally became desirous of partaking of 
these large protits, and accordingly another company 
was formed and an additional set of mains and gas- 
producing plant laid down. The original company 
now lowered their prices, and a war of rates ensued, 
which lasted till both companies agreed to amalga- 
mate. No sooner was this accomplished than a 
new company appeared on the scene, and the 
previous procedure was repeated. This action has 
been repeated again and again, the latest disturber 
of the monopoly being the Chesapeake Company, 
which has only just been absorbed, and gas once 
more is rated at 6s, net per 1000 cubic feet. With 
the above facts before us, the spread of electric 
lighting in America need hardly occasion surprise. 


THE ORIGIN OF PETROLEUM. 

Professor Medeleef has advanced the theory that 
petroleum is of mineral origin, and that its produc- 
tion is going on, and may continue almost inde- 
finitely. He has succeeded in making it artificially 
by a similar process to that which he believes is 
going on in the earth, and experts find it impossible 
to distinguish between the natural and the manu- 
factured article. His hypothesis is that water finds 
its way below the crust of the earth and then meets 
with carbides of metals, particularly of iron, in 
a glowing state. The water is decomposed into 
its constituent gases ; the oxygen unites with the 
iron, while the hydrogen takes up the carbon, and 
ascends to a higher region where part of it is con- 
densed into mineral oil, and part remains as natural 
gas, to escape where it can find an outlet, or to 
remain stored at great pressure until a borehole is 
put down to provide it a passage to the surface. 
Oil-bearing strata occur in the vicinity of mountain 
ranges, and it is supposed that the upheaval of the 
hills has dislocated the strata below sufficiently to 
give the water access to depths from which it is 
ordinarily shut out. If the centre of the earth con- 
tains large amounts of metallic carbides, we have 
in prospect a store of fuel against the days when our 
coal will be exhausted. 


Foreicn SteAM Navication. 

The directors of the Hamburg company, the 
Deutsche Dampfschiffs Rheiderei, report satisfac- 
tory working results in 1886-7, especially if account 
is taken of the fact that during the last six months 
of the financial year the company had to con- 
tend against the competition of the subventioned 
steamers of the Bremen Lloyd. The net receipts 
of the Deutsche Dampfschiffs Rheiderei in 1886-7 
amounted to 12,818/., as compared with 12,2271. in 
1885-6. A dividend of 4 per cent. is announced 
for the year. A company has been formed at 
Singapore, for running coasting steamers in the 
Straits. The object of the new line will be to collect 
goods for the great ocean steamers plying between 
Europe and India, China, and Japan. A contract 
between the Spanish Government and the Com- 
pagnia Transatlantica Espanola, has been submitted 
to the Spanish Congress. By the terms of this 
contract the company is to maintain five lines of 
steamers, viz., the Antilles and Mexican line, 
upon which thirty-six voyages are to be made 
annually ; the Philippines line, upon which thir- 
teen voyages are to be made annually; the 
La Plata line, upon which six voyages are to be 
made annually ; the Fernando Po line, upon which 
six voyages are to be made annually, and the 
Morocco and Rio-Ouro line, upon which twenty- 
four voyages are to be made annually. The sub- 
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ventions proposed to be granted are as follows: 
Antilles and Mexican line, 11. 4s. 5d, per marine 
league; Philippines line; 17s. 1d. per marine 
league ; La Plata line, 14s. 2d. per marine league ; 
Fernando Po line, 14s. 2d. per marine league ; 
and Morocco and Rio-Ouro line, 14s. 2d. per 
marine league. Irrespective of these main lines, 
the company is to establish annexe services to the 
United States, Central America, the Caroline 
Islands, China, and Japan. We learn from Buenos 
Ayres that arrangements have been concluded for 
the establishment of a new subventioned line of 
steamers between the United States and La Plata. 
A towage service is about to be established on the 
Red River between Hung Hoa and Lae-Kai. The 
promoter of this new service is M. Huchet, a 
French engineer, of Hanoi. ‘The new line will put 
the Chinese province of Vun Non in communica- 
tion with Tonquin. 


Russia’s Paciric Ratway. 

Quite a sensation has been occasioned in Russian 
official circles by the pamphlet written by General 
Protsenko, military governor of the Central Asia 
district of Tourgai, furnishing an elaborate scheme 
for the construction of a railway through Siberia to 
the Pacific. Unlike most pamphleteers, Protsenko 
has thoroughly worked out his project, giving 
elaborate statistics on every conceivable point, and 
stating the case so clearly that a powerful impres- 
sion is understood to have been made by it on the 
mind of the Czar. Some time ago, it may be re- 
membered, Alexander III. promised that, as soon as 
he possibly could, he would give Siberia a through 
railway. Although no elaborate scheme has been 
adopted since, things have not been at a standstill, 
the Ekaterinburg Railway having been extended to 
Tiumen, and a new line taken in hand from Samara 
to Ufa. The former is a development of what is 
called the northern route to Siberia, vid Nijni 
Novgorod, Perm, Ekaterinburg, and Tobolsk, as 
compared with the southern route vid Saratoff 
and Orenburg. The parallel Samara-Ufa line lies 
midway between the two, carrying the locomotive 
from St. Petersburg to the Ural Mountains close to 
Zlataoust, from which General Protsenko com- 
mences his Pacific Railway. In general he avoids 
the main route known to most readers of travels 
through Siberia from the Pacific, on the principle 
that a through railway ought not to compete with a 
steamer route, but takes the shortest possible cut 
from the Urals to the Pacific Ocean, opening up 
new country as much as possible, Excluding 
Omsk, Tomsk, and Krasnoyarsk, he touches few 
towns on the way, which does not matter very much, 
as most of them have insignificant populations, 
while doing his best to link together the most 
populous and best developed industrial districts. 
The total cost of the line would be about 40 millions 
sterling, spread over a period of five years. The 
money, he believes, could be readily obtained at 
home, and as most of the recent Russian loans have 
been raised this way, and subscribed for a good 
many times over, he is probably not far wrong. 
The line, of course, would end at Vladivostock, a 
branch at some future period being extended from 
Kiakhta to Pekin. It is too much, perhaps, to ex- 
pect Russia to complete the undertaking so rapidly 
as this; but from the tone adopted by the Russian 
official press it is tolerably clear that a through 
Siberian railway is no longer an academical idea, 
but one that has become 2 national aim of the 
Government ; to attain which many sacrifices will 
be readily made by the State and the people. 


On THE ALTERATION OF THE Exastic Limit oF 
IRON AND STEEL. 

An interesting series of experiments on the 
alteration of the elastic limit of iron and steel, 
which have now extended over several years, have 
been made by Professor Bauschinger at the labo- 
ratory of the Technical High School at Miinich, and 
some very interesting and impotant results have 
been obtained. Most of the experiments were 
made on one of Werder’s testing machines, the 
deformations being read by Professor Bauschinger's 
mirror apparatus, but for the experiments on the 
endurance of bars a Wohler machine has been em- 
ployed. In the course of these experiments it was 
discovered that the breaking down point of a bar 
had no connection with the elastic limit; thus, when 
a series of gradually increasing stresses, exceeding 
that corresponding to the original breaking-down 


point of the material were applied to the bar, this |_ 


point rose with the stress, and this rise was con- 
tinued for weeks and months, and possibly years if 





the bar was left at rest under the greatest of these 
loads. On the other hand, when a bar was sub- 
jected to an increasing stress, greater than that 
corresponding to the elastic limit of the material, 
but less than the stress at the breaking-down point, 
the elastic limit and elastic modulus both increased, 
but reached a maximum as the breaking-down point 
was approached, and then rapidly decreased, the 
former at times even reaching the value zero. If, 
however, the bar is left at rest under a stress ex- 
ceeding that of the primitive breaking-down point, 
the elastic limit and elastic modulus increase again, 
and the former may attain a point far above its 
original value. Moreover, the elastic limit in ten- 
sion is, in general, very different from that of the 
material when subjected to compression, and artifi- 
cially raising the elastic limit in tension, as described 
above, causes the limit in compression to be de- 
creased, and this may even pass through the point 
of zero stress. In other words, a bar of steel or 
iron has two elastic limits, and whatever position 
these occupy on the scale of loads, the range 
between them is nearly a constant quantity. By 
alternately stressing a bar in tension and compres- 
sion just beyond the elastic limits, these, after a 
certain number of repetitions, occupied positions 
equally distinct from the point of zero load, and 
the limits thus obtained are called by Bauschinger 
the natural elastic limits of the bar. It was then 
noted that the stress corresponding to these limits 
sensibly coincided with that found by Wohler as 
the limiting stress to which a bar could be subjected 
to alternate tension and compression. It would 
thus appear that a bar will bear an indefinite 
number of repetitions of stress, provided the range 
of stress does not exceed the elastic range men- 
tioned above. 


THE IMPROVEMENTS IN Roaps. 

The Roads Improvement Association are greatly 
exercised about the badness of our turnpike and 
cross-country roads, and are carrying on an agita- 
tion which is at the same time revolutionary and 
conservative. They seek to render the rural popu- 
lation discontented with the present state of affairs, 
and to educate both them and their surveyors in 
the ancient art of roadmaking, so that the dissatis- 
faction may have a definite object on which to spend 
its “strength, and may result in a state of things 
which will bring pleasure and profit to all con- 
cerned. They base their discourses on the text 
“good roads, well maintained, and kept in good 
order, cost less than bad roads,” and it is certain 
that they could not have a better plea with which 
to approach the rural ratepayer. The collateral 
advantages which attend well-kept avenues of com- 
munication, such as economy of horseflesh, high 
speed, and saving of wear and tear of vehicles, are 
not always sufficient to make the bucolic mind 
happy in the contemplation of any increased rate, 
but if all these can be assured without an extra ex- 
pense, the Association should make easy converts 
wherever it raises its flag. Among the means 
employed to disseminate useful information about 
roads isa pamphlet from the pen of Mr. W. H. 
Wheeler, M. Inst. C.E.,* in which we find a 
fairly complete guide to the art of roadmaking. 
The author gives his experience of the Donnington 
Turnpike Trust. When he took charge of the 
district the roads were and had been for a long 
time in a very poor state of repair. The tolls did 
not pay expenses, and calls had to be made on 
the different parishes for supplementary grants. By 
better methods and organisation the author so farim- 
proved the roads that the tractive power of a horse 
was nearly doubled, while the expenses diminished 
until the tolls left a substantial surplus. The system 
adopted was to use granite broken to pass through 
a 2-in. ring, and be constantly on the watch against 
the slightest sign of wear. The dust and loose 
stones were removed in summer and the mud in 
winter, while the slightest /sign of a rut was imme- 
diately attended to, and filled with small stones. 
Great care was taken to put the granite on in small 
quantities at a time, first,on one part of the road, 
and then on another, the object being to disperse 
the traffic all over the road, and thus to keep the sur- 
face hard and level and in such a condition that the 
wet could get off easily. If the material put on in 
wet weather to fill the hollow places did not become 
bedded by the time dry weather set in, it was 
removed and wheeled back to the stone heap. 
Many other useful hints regarding road mainte- 
* The Repairs and Maintenance of Roads. The Roads 
Improvement Association, 57, Basinghall-street, E.C. [6d.] 








nance are given in this small book, which is well 
worth the perusal of all who are interested in the 
subject, 


THE GELATINE WaTER CARTRIDGE. 

The fatal results of blasting with gunpowder in 
coal mines of a fiery character has been shown so 
often that the practice has been abandoned in scores 
of pits, and recourse has been had to wedging and 
other mechanical means for getting down the coal. 
But, as our columns have from time to tim@shown, 
the manufacturers of explosives have never ceased in 
their endeavours to find some cartridge which would 
exercise a rendingactionas great, or greater, than 
gunpowder, and yet one which could be fired with 
safety in an explosive atmosphere. These results 
appear to have been attained by the employment of 
Nobel’s gelatine dynamite in Settle’s water car- 
tridge. Thousands of such cartridges have been 
fired in daily practice, and in no case has either 
spark or flame been seen, while hundreds of special 
tests have been made under the eyes of trained 
observers with a like result. Paper screens have 
been placed opposite the mouths of boreholes 
loosely tamped with fine coal, and the shot has 
been allowed to blow out on to the screen, which, 
however, has shown no trace of fire. A cartridge 
has been placed in a carboy filled with gas and air, 
and containing a burning incandescent lamp, but 
although the bottle was blown to pieces the gas was 
not ignited, either by the cartridge or by the broken 
lamp. A box of gunpowder and coal dust was 
similarly blown to fragments by a cartridge placed 
within it, but the gunpowder was not fired. So 
clearly has the safety of the gelatine water car- 
tridge been demonstrated that more than two 
hundred thousand have been used during the last 
two years in North Staffordshire alone, and both 
managers and men feel perfect security in its use. 
The gelatine cartridge, made by Nobel’s Explosives 
Company, Limited, of Glasgow, varies in size from 
3$in. by Gin. to Gin. by 1}in. When used it is 
placed in a water-tight envelope measuring 18 in. 
by 2in. Special precautions are adopted to keep 
the charge in the centre of the envelope, as it has 
been found that if it lies against the envelope there 
is no certainty that the sparks will be entirely 
quenched. To this end the cartridge is pushed into 
a tin cylinder about one-third of its own length ; 
at each end of this cylinder there are five fins or 
rays turned outwards, of such a length that their 
points nearly touch the interior of the water-tight 
envelope when the cartridge is placed therein. A 
long wire, turned up at each end, is attached to the 
tin tube, and keeps the cartridge from dropping to 
either end of the envelope. When the cartridge 
is in place, the envelope is filled with water, and is 
then tied securely round the mouth, the ends of the 
electric conductors to the fuze hanging out. The 
whole is then placed in the bore and tamped, when 
the water not only extinguishes all the flame and 
sparks, but also to a great extent absorbs the fumes, 
which is a great advantage to the workmen. If an- 
other life should ever be lost in a coal mine by an ex- 
plosion resulting from a blown-out shot, grave blame 
will attach to those in charge, now that more than 
one means has been provided by which coal can be 
blasted with perfect safety. 





FRICTION DRIVING GEAR FOR 
DYNAMOS. 

WE illustrate herewith two fine sets of electric light 
machinery constructed by the Anglo-American Brush 
Electric Light Corporation, Limited, of London, under 
the patents of Mr. J. S. Raworth, their superintend- 
ing engineer. The dynamos are of the Victoria Brush 
type, and are driven by friction gear after a manner 
which has been successfully adopted in nearly two 
hundred large installations. The essential feature of 
this gear is that the dynamo is hung in a cradle which 
permits it to respond to the action of the screw which 
puts the grip on the friction wheels, without putting any 
extra pressure on the bearings of the armature spindle. 
The friction pinion is made of compressed paper, and 
runs in contact with a large cast-iron wheel, which also 
acts as the flywheel of the engine. The pressure between 
the two surfaces is obtained by serewed rods, seen at 
the left-hand of the figures. These rods connect two 
gun-metal bearings, which are applied to extensions of 
the crankshaft and of the armature spindle. Thus the 
strains due to the pressure between the frictional sur- 
faces are practically confined to the two exterior bear- 
ings, and as these are not connected to the framework 
of either engine or dynamo, their wear does not throw 
other bearings out of line. 

The engine in the upper block has a cylinder, 8 in. 
in diameter by 8 in, stroke, The valve chest is at the 
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RAWORTH’S ENGINES AND FRICTION GEAR. 
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back of the cylinder, and the valve is worked through 
a rocking shaft, this arrangement allowing the engine 
and dynamo to be included within a length of 5 ft. 6in., 
and thus rendering it applicable in Li, 2 confined 
spaces. The engine shown in the lower block is of 
Raworth’s compound high-speed type. It has cylinders 
7 in. and 12in. in diameter by 8 in. stroke, working 
on two cranks set 180 deg. apart, so that the pistons 
and ‘connecting-rods balance each other. There is a 
single bearing between the two cranks, the second 
bearing of the shaft being at a considerable distance, 
close to the flywheel. As the two cylinders balance 
each other, the stresses on the cranks are equal, and 
consequently there is but little friction on the interme- 
diate bearing, the engine running very light in conse- 
quence. The low-pressure valve chest is seen in front, 
that of the high-pressure cylinder being behind the 
governor. 

These two sets of electric lighting machinery were 











exhibited at Manchester, and attracted a large amount 
of attention. They are designed to feed 140 and 
300 lamps respectively, and are specially distinguished 
by their compactness and lightness. On shipboard 
they have been very successful, and have met with the 
warm approval of sea-going engineers, who find some of 
the high-speed engines difficult to understand and im- 
beaches to keep in satisfactory order. The engines 
work with a small expenditure of fuel, and are provided 
with ample bearing surfaces, and the most perfect 
lubricating appliances, so that they can run for days 
together without a stop, either for oiling or for setting 
up the brasses. In land installations, particularly those 
in London clubs and hotels, the small space occupied by 
this plant often renders it possible to introduce electric 
light when otherwise it would be inadmissible, while 
the directions of the motion and its high efficiency 
secures for it the approval of those who delight in a 


THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE. 
To THE Eprtor or ENGINEERING. 

Sir,—I, in common, I am sure, with many others of 
your readers, have felt greatly interested by the Report 
of Sir Frederick Bramwell and Mr. William Anderson, 
on the portable engine trials at Newcastle, noticed in your 
columns of last week. The breadth of treatment and ex- 
haustiveness by which the report is characterised, are 
worthy of the acknowledged eminence of the reporters. 
Iam wishful to make a few observations on the per- 
formances of the boilers under trial, which strikingly 
demonstrate the practical importance, in respect of evapo- 
rative efficiency and economy of fuel, of a proper adjust- 
ment of the proportion of the heating surface to the area 
of the firegrate—the surface ratio, as I have called it. 
This relation I had occasion to investigate experimentally, 
and to make a communication on, to the Institution of 
Civil Engineers, in April, 1853.* It was then shown that, 
for a constant evaporative efficiency—that is to say, the 
water evaporated per pound of fuel being the same—the 
evaporative performance of which the boiler was capable, 
per square foot of firegrate, increased as the square of the 
surface ratio. For instance, if the area of the heating 
surface be doubled, whilst the grate area remains the 
same ; or, conversely, if the grate area be halved whilst 
the heating surface remains the same, the surface ratio is 
doubled, and the quantity of water which the boiler is 
capable of evaporating per square foot of grate area per 
hour, is quadrupled, supposing the evaporative efficiency 
to remain the same. 

Herein lies a ready means—admirable for its simplicity 
and effectiveness—of augmenting the evaporative efficiency 
of a steam boiler, for purposes of racing competition. 
For though it is, or may be, inadmissible to materially 
augment the heating surface, the grate area, on the con- 
trary, may be reduced, and thus the surface ratio may be 
ag prety increased, with the utmost degree of facility, 
by the use of a few firebricks. And, of course, there is 
nothing to hinder manufacturers of portable engines con- 
structing such engines with special proportions of fire- 
boxes having grates of limited area for racing purposes. 
There is evidence in one or two of the exhibited engines 
constructed with exceptionally limited firegrates. Con- 
trast, for instance, Nos. 3111 and 3114 portable engines, 
which have respectively 148.7 and 211.5 square feet of 
heating surface, and 6.68 and 3.35 square feet of grate 
area, yielding surface ratios of 22.2 to 1 and 63.1 to 1, and 
yet in the second case the exceptionally small grate was 
reduced to 2.63 square feet of area, yielding the high 
surface ratio of 80.42 to1. It was to be expected, there- 
fore, that No. 3114 would show a much higher evaporative 
efficiency than No. 3111—12.96lb. against 9.1lb. per 
pound of coal, But, on the contrary, the boiler of greater 
efficiency evaporated less than half the quantity of water 
per hour evaporated by the other. 

To bring out the influence of surface ratio on the general 
performances of the boilers, I have taken the liberty of 
compan the annexed Table from the data of locomotive 
boilers afforded by the official Tables II., III., and IV., 
and I have added in the last column the quantities of 
water evaporated per pound of good coal, calculated by 
means of a formula which I deduced from the results of 
the trials of portable engines at Cardiff in 1872, as follows:+ 

w=.008 r+8.6 ¢. 

c=the quantity of coal consumed per square foot of fire- 

grate per hour, in pounds, 

r=the surface ratio; that is, the ratio of the area of 

heating surface to the grate area, 

w=water, in pounds, evaporated per square foot of grate 

area from and at 212 deg. F as 























Portable Boilers arranged in the Order of their Surface 
Ratios. 
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| 1 | 

It is apparent in the Table that the evaporative effi- 
ciency, ps mae 10, increases generally with the surface 
ratios, column 6; but that the evaporative performance, 
column 9, decreases generally. It is apparent, also, that 
the grate areas decrease generally as the surface ratios in- 
crease, while the last three heating surfaces are con- 
siderabl larger than the first three, showing that the 
greater heating surface was utilised, not for maximum 
performance, but for maximum evaporative efficiency. 
One thing is conspicuous, that the smaller grate areas 
commanded the greater evaporative efficiencies, and in 





* See the Proceedings of the Institution of Civil Engi- 
neers, vol. xii., page 382; also ‘“‘ Railway Machinery,” 
1851-56, page 159; and ‘‘ Manual of Rules, Tables, and 
Data,” 1877, page 804. ’ 

+ The engines are arranged in the Table in the order of 
their surface ratios, the results for three pairs of boilers 





neat and workmanlike piece of machinery. 


being averaged for each pair. 
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my mind it is an important question for consideration 
whether the winning of a race by the help of a few bricks 
is legitimate or beneficial. 

With respect to the efficiencies, column 11, calculated 
by means of the formula above cited, there is a consider- 
able departure in some instances, from observed effi- 
ciencies, column 10, to which I hope to return, with your 
permission. Let me remark, mean time, the singular 


nearness to identity of the observed and calculated results, 
in the first and last cases, at the two extremes of the scale 
of surface ratios, thus : 


Water per Pound of Coal from a at 212 deg. al 


observed, 9.1 calculated, 8.90 
* 12.61 ” 12.40 
I am, yours faithfully, x 


8, Buckingham-street, Adelphi, London, W.C., 
November 23, 1887. 


LARK. 





ELECTRIC STREET TRAMCARS. 
To THE Eprror oF ENGINEERING, 

Sir,—Your article in ENGINEERING of the 18th inst. 
deals with several specific features of great practical 
importance. 

May I remind you that the first run with an electric 
tramcar in this country took place at Leytonstone on the 
North Metropolitan Tramways early in 1882, more than a 
year before the first run named in your article. Vide the 
Times of March 6, 1882, and other papers. 

May I make a few observations on the subject which 
= article leads up to; for conciseness I will paragraph 
them. 

Motors.—In connection with these it is interesting to 
remember that in the experiments made by Captain 
Blanch Brain in electric power transmission for colliery 
purposes, in which I had the pleasure of assisting, an 
efficiency of some 80 per cent. from a Siemens dynamo, 
used as a motor, was obtained. The machine developed 
nearly 4 horse-power at the time. 

It is a mistake in electric car work to strive too much 
after extreme lightness in motors; 100 lb. saved (?) in 
motors may be easily lost, and more than lost, in other 
ways. There is no question, however, but that, as you 
observe, great improvements have been made in motors 
mainly since the lapse of the Gramme patent. Severa 
first-class motors can now be obtained from good makers, 

Accumulators.— Broadly speaking there are two classes 
of accumulators available for electric traction ; those of 
the Planté type, in which the oxide is obtained solely 
from electro-chemical action, and those of the Faure 
species, in which oxides, first partially prepared, are 
mechanically put on. Of the former type there are 
several makes that are practically available for satisfactory 
electric traction work. Accumulators of the latter type 
have been working, I believe, over a year on the Brussels 
electric tramcars; a statement from Mr, Julien as to 
their depreciation, &c., would be of great practical inte- 
rest, as this is the longest spell of accumulator traction 
work that there has been so far. 

There is yet another type which may be allowed a dis- 
tinct place, and that is the solid oxide plate form, such 
as the lithanode (Fitzgerald) peMiaseodt g by the Union 
Storage Company. We heard a great deal of the excep- 
tional capacity of this plate some time ago: it would be 
interesting to know what practical results as to storage 
meee and rate of discharge the company are prepared 
to offer. 

Gears connecting Motor to Axles.—Your remarks on this 
particularly interest me; there is no doubt that the ‘‘ nest 
gearing” referred to did ashe an entirely fallacious idea of 
what is practicable with friction gear. 

Unquestionably paper friction wheels give a reliable 
and satisfactory method of reducing speed particularly 
suitable between the high-speed motor ro the next 
motion. A car has recently been brought forward in 
America with friction gear between the second motion 
and the driving axle; as you so tellingly put it, speaking 
of a railway train, there is no reason why it should not 
be quite satisfactory. I designed an electric tramcar 
several years ago with friction gear on both motions; 
the compactness was an admirable feature. 

What you cite re Mr. Raworth’s gear is sufficient proof 
on friction gear. The value of Mr. Holroyd Smith’s 
conclusions in favour of worm gear, depends of course on 
what other forms he thoroughly tested. 

Electric Locomotives.—I have always contended that 
these, from an economical point of view (which is the core 
of the affair), were out of the question for street-car work; 
the first car ever ran in this country, referred to at 
the beginning of this letter (due to the energy of Mr. Phil- 
lipart) was a combined car, There is no doubt that when 
= adding a moderate height to a tramcar it can be sup- 
plied with its own means of motion, a detached locomo- 
tive is useless from every point of view of real practical 
importance. In saying this, however, I think it right to 
state, that, as I remarked in a letter to the Electrical 
Review several months ago, Mr. Elisson and his friends, 
having pioneered electric accumulator traction in this 
country, have done a great deal to call serious attention 
to electric traction here, and great credit is due to them, 
as they had benefitted all concerned. The cost of electric 
traction, however, based on locomotives, must not be 
taken as representing the capabilities of electric traction. 

As to the General Conclusions in your Article.—The exact 
cost per car-mile can only be determined by going carefully 
into all details in each particular case, or parallel case ; 
the number of miles run, the number of cars worked from 
each station, the number of car-miles got out of a given 
capital expenditure, and a given expenditure in w and 
material, all virtually affect the result per car-mile. A 





round sum of 1d. per car-mile for charging, as quoted in 
your article, will not do, it depends, as above stated. 

It may be of interest if I state in general terms the 
results shown by an offer recently made to an important 
tramway company. This offer has been carefully gone 
into on data based on experience, and is certainly not so 
far in favour of electricity as actual working would prove, 
but the result was this: The tramway company would 
purchase the plant, which comprises generating station 
complete (on land supplied by the company), boilers, 
engines, generators, accumulators, motors, car equipment, 
&c., with adequate reserve plant and appliance. The 
result shows that, allowing a very large accumulated depre- 
ciation, full depreciation on boilers, engines, generators, 
motors, and car equipment, an ample amount for cost 
of special superintendence due to the company having an 
electric station (apart from station wages), and a fund to 
extinguish the effect of the capital employed, that a clear 
saving of over 2000/, per annum to the company would be 
obtained. This is a strong point for electric traction, as 
only twelve cars are calculated for. The road is stiff, 
having inclines, three horses frequently required, and the 
horse traction costs 7d. per mile (over), It is almost 
superfluous to point out that a very much larger economy 
must result from working a larger number of cars. 

You end your article by saying that ‘such results” 
would not tempt tramway companies at present prices for 
fodder, &c., but the figures you quote certainly do not 
fairly represent the immediate possibilities of electric 
traction, 

The use of light self-contained cars, equipped with the 
best electric traction appliances now obtainable, would 
enable a big tramway company now using horses to about 
halve their present traction expenses if they purchased 
the plant themselves, when the present cost is about 5d. 
per mile and when there are about 200 cars running about 
70 miles a day. 

But tramway companies in this country will probably 
move slowly. What is wanted to utilise the present 
capabilities of electric traction is, strong syndicates or 
companies or strong individual contractors to come be- 
tween the tramway companies, who are afraid to spend 
the money or to raise it, and who as yet do not know 
enough about it, and the electric manufacturers who 
would spend the money but have not got it. 

These constructors would be able to derive sufficient 
profit from contracts over a reasonable term of years to 
justify them in outlaying the money. On the one hand, 
the electric manufacturer would guarantee the cost of 
maintenance of the plant (which he had supplied and 
been paid for) at a certain sum per annum ; on the other 
hand, the tramway company would pay acertain rate per 
mile. Between the two figures there is a proper profit to 
the contractors, at the same time the tramway company 
get a sufficient saving to materially raise their dividend 
(4d. per mile saved would raise the dividend of one of 
the principal London lines over 2 per cent.). 

This method of dealing with electric traction has great 
advantages : it gives a field for capital ; it gives tramway 
shareholders an increase of dividend without increase in 
capital liability ; it gives electric manufacturers a prompt 
field that they can only otherwise attain toa very limited 
extent; it will benefit the public by an improved tram- 
way service, and cause an immense me benefit by the 
rapid expansion of a new and healthy industry of great 
economic capabilities. 

Your obedient servant, 
London, November 22, 1887. Rapc.iFFE WARD, 





THE LISHMAN STEAM GENERATOR. 
To THE Eprtor or ENGINEERING. 

Srr,—Mr. Scott’s letter on this subject, to which you 
“ey publicity on the 12th inst., to which my attention 

as just been called, inferentially impugns the knowledge 
and judgment of all who commended the merits of the 
invention in question. Permit me, therefore, to point out 
that the claim set up by Mr. Scott is wholly untenable. 
It cannot be sustained either on legal or moral grounds. 
He entirely misconceives the scope and purpose of the 
patent laws. They are designed to benefit not individuals, 
but the community at large. An invention, to be the valid 
subject of a patent, must be of public utility, and capable 
of practical application. That is the essential condition 
on which all patents are granted. A mere idea or a 
principle is not patentable. <A specific mode of giving 
effect to the idea, or of applying the principle alone, con- 
stitutes the subject-matter of a valid patent. Mr. Scott 
seems to think that the right to burn fuelin a furnace 
without firebars ‘‘ by means of concentrated currents of 
air” vests in him alone. That isa misapprehension. As 
well might he claim the exclusive right to convert water 
into steam, or to produce gas from coal. 

Any subject of Her Majesty is at liberty to burn fuel 
on a solid hearth, with or without ‘‘ concentrated currents 
of air,” but is not at liberty to infringe on the particular 
process patented by Mr. Scott. Mr. Lishman has not 
done so. He does not, as alleged by Mr. Scott, claim 
that the abolition of firebars or the use of air under pres- 
sure are original or other than ancillary features of his 
invention. His specification speaks for itself. He limits 
his claims to the apparatus and appliances whereby he 
secures practical results which Mr. Scott has certain] 
not yet obtained. The generation of heat on a solid hearth 
by ‘‘a concentrated current of air” is a primitive idea. 
Our forefathers had recourse to it before grates were 
known or thought of. Every blacksmith’s fire exhibits in 
operation the ‘ principle” claimed by Mr. Scott. He 
says he “‘is the first to have burned the fuel upon the 
furnace plates by means of concentrated currents of air.” 
His patent was taken out in January, 1886. In April, 
1857, a patent (now public property) was taken out by 
Mr. Normand, a French engineer, for ‘improvements 
in generating steam, &c,” r. Normand, in his specifica- 





tion, says, ‘‘ The fuel is not laid on a grate as generally 
done, but is spread over the sole of the furnace ;” and he 
claims the construction of furnaces for heating air under 
— in contact with the ignited fuel. The late Sir W. 

iemens and numerous others had burned fuel on the solid 
hearth, both with and without concentrated currents of 
air before the date of Mr. Scott’s patent. This disposes 
of the claim to originality or priority. With respect to 
the main or essential claim set out in Mr. Scott’s specifi- 
cation, viz., ‘‘ the introduction of concentrated currents 
of air by means of pipes which pass through the boiler 
plates,” and by that combination alone can Mr. Scott 
maintain his patent. There is nothing whatever in Mr. 
Lishman’s apparatus that approximates, in the slightest 
degree, to such an arrangement. Mr. Lishman’s air 
regulator and vaporiser are essentially novel in construc- 
tion. I an, Sir, yours truly, 

London, November 17, 1887. T. F. CasHIN. 


To THE Eprror oF ENGINEERING. 

Sir,—Allow me to reply to the remarks of an “* Assoc. 
M. Inst. C.E.” with reference to my patent steam gene- 
rator; he writes ‘‘that the statement contained in my 
former letter to the effect that 14.40 lb. of water could be 
evaporated per pound of coal at a pressure of 60 1b, is a 
startling statement, inasmuch that recent calorimetric in- 
vestigation shows that such an evaporative result is 
impossible.” No doubt my statement is startling, and its 
— consists in the fact that it is true. I have a pro- 

ound respect for scientific truths, but scientists, although 

they may commence with a correct premise, sometimes 
make comparisons and formulate theories that are erro- 
neous. I am acquainted with the scientific methods of 
finding the steam equivalent of coal. But the differences 
between the method referred to and the action of my steam 
generator are so great that formule based upon the former 
are misleading when applied to my system of generating 
steam. Heat being a mode of motion, a raising tempera- 
ture must possess a momentum, and energies divided do 
not give same practical result as when they act unitedly. 

He further asks if I have taken into account the energy 
required to force the waste gases through a4-in. head of 
water. Your correspondent will be surprised when I 
state that the pressure required to pass the gases through 
a body of water sufficient to destroy all smoke is so small 
that a Roots blower, which is largely used to supply 
air to factory fires, produces a blast that is much in 
excess of what is required to pass the gases through the 
furnace and the body of water before they are liberated to 
the atmosphere. In using forced draught it is necessary 
to retard the too rapid exit of the gases from the furnace. 
It is well known that hot gases passing rapidly over a 
surface do not transmit the same amount of heat as when 
their rate of progress is slower. This law is so well 
understood and so easy of demonstration that I am sur- 
= it has escaped the notice of your correspondent, 

'o pass the waste gases through a body of water and 
thereby regulate their progression through the furnace, is 
therefore highly economical, and it also causes the total 
destruction of allsmoke. Your correspondent says that 

sing gases through water is not scientific ; let us see. 

f a chemist wants to collect gases he passes them through 

water, and gathers them in a pure and transparent state. 

Now I simply apply well-known scientific methods asso- 

=~ with the laboratory, and carry them out in the 
actory. 

As previously stated, the great defect in steam boilers 
hitherto has been in the fact that the centres of energy 
have been too far remuved from the furnace plates, con- 
sequently too far from the water. My boiler will save 
fully 50 per cent. in quantity, and as the most inferior 
kind of coal can be thoroughly utilised, the money saving 
amounts to upwards of 70 per cent. 

The enormous saving effected will bring the system into 
general use. The analysis of the coal, which was of 
ordinary quality, and the evaporation per square foot of 
heating surface, will be given shortly. 

: Yours, &c., 
Rosert Scorr. 

237, Stanton-street, Newcastle-on-Tyne, 

November 21, 1887, 





THE DUDLEY BOILER EXPLOSION. 
To THE EDITOR OF ENGINEERING. 

Srr,—Like most of your readers, I was greatly interested 
in the full notice and general description you gave of the 
fatal explosion of October 11, There is no doubt that 
explosions from this particular type of boiler have been 
very disastrous indeed. Can we with convenience lay down 
a boiler of such a type that it shall be efficient and safe? 
is a question that has often been asked during the last 
twenty years, but never satisfactorily answered. There- 
fore, seeing that several attempts have been made to 
supplant it, generally resulting in returning to the old 
style, it must be accepted that, with all its faults, and 
considered point for point with other types, it is the most 
profitable and convenient for its purpose. Your corre- 
spondent Mr. John Swift, whose thirty years’ experience 
must certainly count for something, has written a some- 
what interesting letter on the above explosion, and in it 
may be found many items which seldom come before the 
public. He comments strongly on the action of insur- 
ance companies, and also, by virtue of his own past ex- 
perience as an inspector, has thought proper to condemn 
them, and almost condemns theirinspectors. His remarks 
as to cost of inspection might be followed to considerable 
extent, but such is not my purpose. As I have said, his 
letter is interesting, but after considering the spirit in 
which the letter has been written can we place any reliance 
on what he says? In my opinion the letter is one which 
savours not only of unsuccessful rivalry and competition, 
but also of personal animosity, and such being the case, 
even the well-known facts will be doubted by those whose 
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experience has not been sufficiently wide to enable them 
to grasp them. I trust he will bear in mind that he is 
not the only ex-inspector who has been in the service of 
that excellent association which he refers to, and that his 
attempts to disturb the public feeling cannot be allowed 
to go unqualified and unchallenged. Some months ago I 
read a paper before the Manchester Association of 
Engineers, in connection with which I spent many weeks 
compiling a list of explosions for the twenty-one years 
ending December, 1885, in the preparation of which I 
had at command nearly every insurance report and other 
record that has been published, and from it I find that 
in that time only twenty-nine explosions from this class 
of boiler (together with chimney boilers) took place during 
that time, which number cannot be considered excessive 
when the total number in use is considered, and I believe 
(having examined many of them myself) that this class of 
boiler need cause no fear if seated as suggested some time 
ago by Mr. Hillar (a tracing of which I inclose) and fairl 

well looked after. The defects in these boilers are princi- 
pally brought about by different mechanical actions, 
owing to irregular working, and to insure safer working 
greater care must be exercised by the men to whose charge 
they have to be intrusted. Mr. Swift refers to a safety 
valve very common in the Black Country, which certainly 
as he shows, is no safety valve at all, but merely a mis- 


Fig. 




















Vt 


Wi 


i 
MAHA 


es Uy 
yun 
} 


7 
in 


ff 
Hil, | 
AA 


} 
| 


UY 


i 


' 














YY 


nomer and a snare, but this is not by any means the only 
valve used, and I would here ask, Was this class of valve 
on the exploded boiler? As far as safety valves go, I 
have not yet seen any valid reason why deadweight valves 
should not be fitted, in which case easing gear can be 
arranged without any risk of overloading. As far as Mr. 
Swift’s valve is concerned, I should be inclined to question 
his claims, while the valve is one which certainly cannot 
be considered of a good and reliable type. Suppose the 
valve blew out, which is possible, how much water would 
there be left in the boiler, and what condition would the 
boiler-plates be in after being submitted to the intense 
heat from the furnaces. There might not be an explosion, 
but the boiler would nevertheless be practically destroyed. 

During the last twenty years boiler insurance, like many 
other businesses, even including consulting engineering, 
has become a competitive one, and at present competition 
is keen, perhaps too keen for the public weal, but even in 
spite of it all I believe the onus rests with the owners 
themselves, and Mr. Longridge is correct when he 
says: ‘*The present machinery for boiler inspection is 
adequate to insure freedom from explosion; first, if the 
owner will prepare his boiler for thorough examination 
ver year in the case of ordinary boilers, &c.; second, 
if the owner will not insist in trying to get inspec- 
tion for less than what inspection is worth.” There is 
perhaps no district in the country where greater careless- 
ness is practised than in the Black Country, and the sur- 
prise to many who are in the boiler line is that there are 
not more explosions. In this district, more so than any other 
that I know, the inspector is looked upon with no greater 








amount of importance than the sweep, and it is a matter of 
indifference to many managers and owners who comes first, 
sweep or inspector ; and with the present keen competition 
between the different insurance companies and consulting 
engineers, he knows he can revel in that indifference. 
The matter is entirely in the hands of the inspectors and 
their companies, and if an inspector will draw the line at 
what he can see and what he cannot see, less than one 
year will see quite a revolution in boiler cleaning and 
preparation, but so long as each company does not scruple 
at robbing another company of its members by taking the 
risk at he shillings less premium, and so long as each 
pers is willing to take the risk or advise his company, 
without having an opportunity of satisfying himself, the 
matter willl get even worse than at present. It is, how- 
ever, gratifying indeed to see that this rivalry may possibly 
only have a short life, as the Bill now in the hands of 
Lord Stanley, of Preston, may bring it to a termination. 

Many of your readers will admit that the class of boiler 
work generally done in the Black Country is only of an 
indifferent character, and they will also admit that hidden 
fractures often exist, and that it is not always by a slow 
process that these defects develop themselves, but rather 
by a rapid or even sudden process, and why should not 
this take place the first time of working after inspection 
as at any other time? If time permitted I could give 
scores of cases where fractures have been specially 
searched for, and proved non-existent, and less than a 
week’s work has developed very serious fractures. Might 
it not have been so here? The North-Eastern Railway 
Company had an explosion in 1878 and another in 1880. 
They decided tocut the corresponding portion (to the part 
where the primary fracture had occurred) out of another 
seemingly good boiler; they did so, and although there 
was no outward sign of defect, it was found fractured 
nearly through, and would scarcely carry its own weight. 
This case alone will I think go to show that as far as the 
inspector is concerned at Dudley, there is not much dis- 
grace about it. Mr. John Swift’s remarks on the Antrim 
explosion are in my opinion quite as inopportune as some 
of those he has made on the Dudley explosion, and his 
statement that he always cut out some of the seating, is 
not worth much, for even if he had time to do this, there 
is not one place in ten where he could get tools. Boiler 
inspection 25 years agois not boiler inspection now. What 
is wanted to keep down explosions is greater care on the 
part of owners and caretakers and united action on the 
part of insurance companies, who are often frustrated by 
the action of so-called consulting engineers. 

Hoping the importance of the subject may be sufficient 
apology, I remain yours truly, 

Manchester, November 22, 1887. S. BosweE tt. 








SEATLESS SAFETY VALVES. 
To THE EpiTor oF ENGINEERING. 

Sir,—Referring to the letter of Mr. John Swift in 
ENGINEERING of last week on *‘ The Dudley Boiler Explo- 
sion,” in which he claims to be the first who ever made 
what he calls ‘‘a seatless safety valve free from guards or 
guides” and that it ‘‘ is twenty years since he designed such 
a simple safety valve free from these defects, allow me to 
say that I saw such a safety valve applied to stationary and 
locomotive boilers more than thirty years ago at the late 
Railway Foundry in this town. The application of which 
was due to the late Mr. R. McIntyre, formerly one of the 























foremen at the above works, and for twenty-five years 
afterwards manager at the Boyne Engine Works, Leeds, 
where (as well as at neighbouring works) hundreds of 
valves on this principle have been applied to the boilers 
of locomotives and further improved by having the ful- 
crum of the lever hung on a steelyard pin. Sketch in- 
closed will show this safety valve to be identical in prin- 
ciple to that claimed by Mr. Swift, who says he was “‘ the 
very first who ever made it.” Your insertion will oblige 
Yours truly, 
Leeds, November 22, 1887. G. C, 





THE PATENT OFFICE. 
To THE EpiToR oF ENGINEERING. 

S1r,—The present state of deadlock, in one department 
of the Patent Office, is simply a disgrace. A obtains 
provisional protection (as it is falsely called) for an inven- 
tion. B afterwards files an application for the same 
thing. The examiner serves notice of interference to 
both parties. A opposes the grant to B, before the 
Comptroller, in strict conformity with the Act of Parlia- 
ment. The Comptroller decides to seal both applications, 


leaving A to appeal against his decision. If A is deter- 
mined to persevere, and is fortunate enough to obtain the 
hearing before the present Attorney-General, he may 
stand some chance of redress. 

Now to take a business view of this matter. Suppose 
A is really the true and first inventor, B is in a false 
position, and has no right to the seal. Yet, by reason of 
the failure of the Comptroller, to carry out the Patent 
Act, the term “‘ true and first inventor” (the very founda- 
tion of the Act) is officially set at naught, and B is officially 
allowed to rob A of his property. 

It must not be forgotten that a genuine invention is 
property, and the inventor makes the best bargain he can 
with the nation for the protection of his property for a 
time only. The inventor pays the nation 154/. and the 
nation undertakes, for that 154/., to secure the benefit to 
him ; and then, in the most lawless manner possible, the 
nation, by its officials, enters into a similar bargain with 
another person for the same thing. I must not use the 
correct word to designate such a transaction, it is an Old 
Bailey word. 

The remedy for this state of things is very simple. If 
Mr. Prosser, or some equally competent man, were to 
appointed Comptroller, the poor harassed inventor would 
stand a better chance of securing what he is legally 
entitled to, instead of finding out to his sorrow that 
security by Act of Parliament is all moonshine. 


Yours truly, 
November 15, 1887. Patent AGENT, 





GRAVET’S CALCULATING RULE. 
To THE Epitor oF ENGINEERING. 

Srr—Your remarks on page 512 of ENGINEERING of the 
11th inst. respecting the French-made ‘‘ Gravet’s Calculat- 
ing Rule” I think cannot be maintained. Some of your 
remarks observing on Gravet’s slide rule : 

(1st.) ‘‘ On the back of the slide sines and tangents can 
be found and be read off through a slot in the rear of the 
rule without reversing the slide.” 

(2nd.) ‘** All the usual operations of cubing and extract- 
ing cube roots, squaring and extracting square roots, 
multiplying and dividing, can be performed by the aid of 
this rule.” 

(3rd.) You remarked, ‘‘ No slide rule of the same size 
with which we are acquainted is equal to the one before 
us in point of clearness, accuracy, and general usefulness.” 

In answer to (1st), I observe that to make alternately 
calculations of multiplication, division, &c., and natural 
sines on Gravet’s rule, the slide has necessarily to be 
turned over. Guessed approximate results can be obtained 
only of degrees 50 deg. and above, and of tangents not 
exceeding 45deg., whereas on the English triple radius 
double slide rule and scales tables of natural sines, co- 
sines, tangents, cotangents, secants, and cosecants, say of 
pt ce 79 deg. 30 min., the answers are all shown at 
once ; for 


79 deg. 30 min. sine -983 
79 + » cosine .182 
79 ,, 30 ,, tangent ... 5.395 
79 ,, 30 ,, cotangent 185 
79 ,, 30 ,, secant 5.487 
79 ,, 30 ,, cosecant ... 1.017 


without using slide ; next in answer to (2): For extracting 
cubes or cube roots by Gravet’s sliding rule such computa- 
tion as the square root, cube root, and preceding opera- 


tions, say of 
5.35% x 23.5 x 67 


84 x 59 


are practically not within useful reach, while, by applica- 
tion of English triple radius double slide rule, simply by 
setting 

84 on one slide (N) opp. 5.35 on cube root line, 
and 59 on slide : opp. 23.5 on slide N, 


each of respective operations and results are visible at 
last, viz., as follows : 


5.35°+84 = 1.83 : ° 
1.83 x 23.5=42.8 P - 
42.8 +59 726 ‘ 4 
-726 x67 =48 . ° 
/48=nearly 7. . ‘ i 
4/48= ,, 3.66 


Asthese questions of computations, utility, and ad- 
vantage, are -_ few of many within the reach of some 
arrangements of English slide rules, I will be obliged if you 
will kindly insert this note in your publication. 

I will be truly yours, &c. 
‘THos. Drxon. 

Buttershaw, near Bradford, Yorkshire, Nov. 19, 1887. 


and 





NAVAL GUN CARRIAGES. 
To THE EpitTor oF ENGINEERING. 

Sir,—The lecture delivered at Newcastle, and pub- 
lished in ENGINEERING of July 29, August 19, and 
August 26 of this year, gave a very full account of the 
Elswick appliances for working naval and other guns 
by hydraulic machinery, and referred to the Elswick 
compressing” arrangement as ames been ‘‘in almost 
universal use until superseded by the hydraulic brake.” 

This lecture commenced with the gun mounting of the 
year 1860, when handspikes and tackles were the means 
used for working guns at sea, but omitted the important 
improvements between that year and 1872, which effected 
the solution of the difficult problem of efficiently handling 
ordnance in a seaway. 

The paper previously read at the Institution of Civil En- 
gineers, which described the progressive improvements 
in the Elswick appliances for working ordnance, was 
similarly incomplete in to the earlier gunnery 





a t e 
arrangements ; and although much general information 
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respecting the initiation of hydraulic, and other valuable 
inventions introduced by the Royal Arsenal, was given on 
March 1, 1878, at the United Service Institution by the 
manager of the Carriage Department, there is at yet 
no succinct account to show the value of the earlier 
labours in the selection and application of suitable ma- 
chinery for working naval ordnance. Such an account 
will, I believe, be of general interest, from the importance 
which attaches to the steps which have been, and are still 
being taken to keep us in the forefront of maritime powers, 
and to continue to lead in the manufacture of weapons of 
war, as well as in the manufacture of weapons of peace, 

Permit me, therefore, to supply from official and other 
public records an outline of the commencement and pro- 
gress of those inventions, which resulted in revolutionising 
the whole system of gun mounting, and have led up to the 
working of the heaviest ordnance on board ship. Begin- 
ning with the years 1860, ’61, 62, when the 68-pounder 
smooth-bore guns of H.M.S. Warrior, weighing less than 
5 tons, and fired with a powder charge of 16 lb. only, 
could not be efficiently controlled at sea, I beg to advert 
to the fact recorded in the Admiralty Minutes, that a 
complete design was laid before their lordships for work- 
——e gune on the broadside in this last-named year. 

he Admiralty, however, having the results of the 
Warrior's gun trials before them, were naturally unpre- 
ared for any great advance in the size of naval ordnance ; 
ut desired to have a weapon of sufficient power to pene- 
trate armour,of the thickness of the famous Warrior target. 

A 6.ton gun was accordingly designed to fire a round 
ball of 100 lb. weight with 33 lb. of powder. When, 
however, this gun was constructed, and tried with the 
proposed charge, it could not be controlled upon a naval 
mounting, even on shore, with any appliances then known 
to the officials, and it consequently ‘‘ recoiled 6 ft. off the 
slide” in one of the trials. 

The manufacturer of the gan—who was considered the 
highest mechanical and artillery authority of the day— 
stated in reply to the O. S. Committee (Minute 9555) 
‘that he is not prepared at present with any plan 
of compressors for more effectually controlling recoil,” 
and consequently, on August 19, 1863, the Committee 
state, that the powder charge for the ‘‘ 100-pounder smooth- 
bore was 331b., which had to be reduced to 25 lb. on 
account of the recoil, and is now 20 lb.” 

This last reduction was necessitated from the difficulty 
experienced in controlling the recoil of the gun upon a 
eteady platform on shore, and as the gunnery officials 
reported against machinery as a suitable means for work- 
ing naval ordnance and in favour of tackles, the difficulty 
of handling guns of 6 tons weight in a seaway was 
generally considered to be insurmountable. Mr. W. H. 
White, in an able paper read before the Shipwrights’ 
Company in January of this year, whilst enlarging upon 
Mr, Thornycroft’s improvements in torpedo boats, and 
the obstacles which pioneers in invention have to en- 
counter, spoke of ‘the credit” due for ‘‘ those first steps 
which are always so difficult to make, and which, in this 
instance, have led to wonderful results.” 

The greater obstacles to taking ‘‘those first steps’ 
which have led to certainly not less ** wonderful results” 
in naval gun mounting (as clearly shown by the official 
minutes), seem now almost incredible, but the pendulum, 
to use Admiral Colomb’s expressive words; has since 
swung in the opposite direction, and new devices for 
handling ordnance and for increasing its size, seem more 
in favour than simplification of armament. 

In the early days, notwithstanding the strong reports 
against the application of simple machinery worked by 
manual labour, the concurrence of Sir Charles Frederick, 
the ate lord, was obtained for submitting to the 
Admiralty Board, on February 4, 1864, a design for a box 
girder carriage and iron slide for a 12-ton gun to be 
worked by spur gearing, cog-racers, &c. ; and in August, 
1864, their lordships, acting upon the advice of the con- 
troller (Sir Spencer Robinson) gave orders to proceed 
with the construction of an iron carriage and slide for a 
6-ton gun on this plan. 

The mounting was by the Duke of Somerset’s direction 
made in Woolwich Dockyard, and was on February 18, 
1865, worked in presence of the Admiralty Board, and 
then put on board Her Majesty’s ironclad Research, to- 
gether with the wooden carriage and slide which had been 
specially constructed in the Royal Arsenal to compete 
against it. After repeated trials with this new wooden 
carriage (fitted with the recently designed side-plate com- 
pressors), the two other wooden carriages and the iron 
carriage, all mounting the 6-ton smooth-bore guns com- 
pees the armament of the Research, Captain Wilms- 

urst reported in June, 1865, that Scott’s mounting was 
the only efficient one on board; and that it was worked 
with more ease and safety with its crew of nine men than 
either of the other carriages with their crews of nineteen 
men. 

On February 6, 1865, ‘‘ Captain Key reported, through 
the commander-in-chief, favourably on this carriage and 
slide for 6-ton guns,” and on March 6 following, neither 
of the designs which had been called for on December 1, 
1864, from Elswick, the Royal Arsenal, and the Naval 
Gunnery Department, having reached the Admiralty, 
their lordships directed that the construction of a 12-ton 
iron gun mounting should be proceeded with at once in 
Woolwich Dockyard to embrace fully the designs of 
February 4, 1864. A month afterwards the Admiralty 
received the Elswick design for a wooden carriage and 
slide for a12-ton gun dated April 6, 1865. This carriage 
was drawn with side-plate compressors, and the slide, 
which was shown of wood, had a single rear truck in its 
centre for training purposes. 

Six months later, viz., in October, 1865, a 70-pounder 
gun-carriage was ——— by Elswick, in which, as stated 
at page 54 of H.M.S. Excellent’s official book of experi- 
ments, “the mode of obtaining compressing power is 


? 





similar to that adopted by Commander Scott in his car- 
riage fitted in H.M.S. Research.” 

n January, 1866, three patterns of wooden carriages 
and slides manufactured in the Royal Arsenal and em- 
bodying the naval gunnery suggestions, viz., side plate 
compressors, &c., were placed on board H.M.S. Minotaur 
for competition with Scott’s iron gun mounting. Much 
importance was attached to these forthcoming trials, as the 
controller and chief constructor were anxious to arm the 
Bellerophon, then fast completing, with 12-ton gun. 

Prior to the competition, a leading article in Zhe Times 
of December 12, 1865, stated ‘‘that the report may be 
unfavourable to all the patterns a some In that event, 
it will appear as if we must sacrifice either the vessel to 
the armament or the armament to the vessel. It is, 
therefore, of no slight importance to discover, if possible, 
some method of arming them with the most powerful 

uns known.” The Minotaur proceeded to sea, and ex- 

austive trials of the four carriages and slides with their 
12-ton guns fiving battering charges, were carried out by 
the captain of the Excellent, who, on the conclusion of 
the experiments, told the assembled crew that Commander 
Scott’s carriage had come out ‘‘ most triumphantly.” 

After the completion of these prolonged trials a leader 
in the Daily Telegraph, said: ‘* It was long believed that it 
would be found impossible to adapt to a gun-carriage such 
compressors as would control guns of the ponderous weight 
of 12 tons and admit of their being worked in broadside. 
But so long ago as 1862, Commander Scott, R.N., main- 
tained that not only 12-ton, but also 20-ton guns could be 
worked in broadside ;” and he has now “established that 
the heaviest piece of ordnance yet introduced to the ser- 
vice can be handled in the sett in sea with ease and cer- 
tainty, and fired in calm weather at the rate of nearly 
two rounds per minute.” 

Some time after these experiments the United States 
monitor Miantonomah arrived at Spithead and was visited 
by the Duke of Somerset and other Lords of the Admiralty. 

One of her 15-in. turret guns was then fired with a round 
ball and a charge of only 30ib, of powder, but the com- 
pressor failed to fully control the gun. 

Another 15-in. gun was then discharged from the other 
turret with a similar charge, and was so inefficiently con- 
trolled, that it recoiled against the plates of the turret, 
starting one or two of them. The difference between the 
English and American systems was that, whilst in the 
former the gun was safely fired on the top of 54 deg. roll 
at sea as described by the Telegraph of March already 


quoted, the American compressors failed to control their 
guns when at anchor in smooth water. 
Tam, &c., 
Rosert A. E. Scort (Rear-Admiral), 





TIGHT versus SLACK COUPLING. 
To THE EDITOR OF ENGINEERING. 

S1r,—The decision of the master car-builders of America 
to abandon tight couplings should be of immense im- 
portance to our railway companies, as the use of slack 
couplings must, in breakages of goods in transit, not to 
mention the heavy wear and tear of rolling stock, prove 
to be an enormous annual loss. If our railway companies 
would adopt, along with tight couplings, some approved 
arrangement of automatic couplings, they would save 
both life and money by the change. 

Yours faithfully, 

Liverpool, November, 1887. C.E 








STANDARD GAUGES FOR HOSE COUPLING 
SCREWS. 
To THE EpiToR OF ENGINEERING. 

Srr,—The great inconvenience that frequently arises 
from the variety of gauges in use for hose coupling screws 
of sizes other than 2} in., for which there are well-known 
gauges, has led us to investigate whether any standard 
gauges were recognised. We have not found quite so 
much regularity of system in the trade as might have been 
expected, but by comparing the gauges recognised by the 
War Office with those used by well-known makers, a 
series of standard gauges may easily be arrived at. 

We venture tosubmit the following Table, which will, 
we think, be found to fall in with the practice of many 
makers and be at the same time fairly systematic, but if 
we can be shown that other gauges will be more generally 
convenient we shall be happy to adopt them. 

Many of your readers can well remember the inconve- 
nience that constantly arose before the makers of wrought- 
iron pipe adopted a common table of gauges for the 
screwed ends, and there seems no reason why a similar 
table should not be adopted for hose coupling screws. 

Proposed Table of gv ae for ~ ad — 
iameter of Number o: 
Waterway. (r ape Threads, 

op of thread : 

in inches), Per inch. 

1f 


Diameter in 
inches, 
1 


1h 
2 


21 
2) 

For unions for common garden hose of sizes up to 1 in. 
in diameter, we believe that the most convenient plan is to 
screw the unions to iron pipe gauge of the same size. This 
of course involves somewhat contracting the waterway of 
the swivels, but as these have to pass inside the hose for 
tying in, it is generally necessary to contract them some- 
what for this pupose. The advantage of screwing these 
unions to iron pipe gauge is evident, as they can then be 
coupled direct to the pipe, and it is a good standard gauge 
for the nozzles of cocks. Yours obediently, 

Haywarbd TYLER AND Co. 
84 and 85, Whitecross-street, London, E.C., Nov, 23, 1887. 





ON IRRIGATING MACHINERY ON THE 
PACIFIC COAST.* 
By Mr. Joun Ricuarps, of San Francisco, 
(Concluded from page 526.) 

Pit Pumps.—In Fig. 22 is shown the common arrange- 
ment of what are ealk d pit pumps in California. When 
the water rises in the wells within suction distance, hori- 
zontal pumps similar to that shown in Figs. 20 and 21 (page 
525 ante) are employed; but when this distance exceeds 
20 ft. en pits are sunk, from 10 ft. to 60 ft. deep, as 
previously described, and as shown in Fig. 22. Two or 
more tube wells T are sunk from 50 ft. to 150 ft. below the 
bottom of the pit; and in these are inserted the suction 
pipes S, leading to the suction box A on which the pump 
P is mounted. The driving shaft D is supported in 
thrust boxes B B, and when of several lengths, is connected 
by clamp couplings, as shown in Figs. 23 and 24, the bults 
L passing through the ends of the shaft D, so that the 
couplings may not drop down if they should come loose. 
The pump being balanced, there is no thrust except that 
caused by the weight of the spindle and wheel. This is 
taken up in the thrust box E, which has an annular oil 
chamber, and collars that perform the double office of sup- 
porting the spindle and sealing the joint to prevent the 
entrance of air, thus taking the place of the common pack- 
ing gland. The air vessel H and check valve V are shown 
in enlarged section in Fig. 25. The valve V is so arranged 
that when open it will stand clear of the water current, 
as indicated by the dotted lines ; otherwise the facing is 
soon cut away by the sand and gravel, which act like the 
sand blast. Foot valves cannot be employed in suction 
pipes, because in most cases there is no room in wells for a 
case large enough to allow of the valve opening fully. The 
valveseatat K is raised to avoid the valve being fouled with 
gravel. The external case H is made rectangular in plan, 
with the twofold object of giving it elasticity, so that it 
shall not be broken by water shock in stopping, if the air 
cushion should fail, and also of allowing the valve to open 
fully. Theuptake pipe U is usually made of sheet-iron 
coated with zinc and soldered at all joints. The area of 
these pipes isan important matter, and does not seem to 
conform with the usual rules and computations respecting 
resistance. It is found expedient to have their area at 
least four times that of the pump discharge, when the 
head exceeds 50 ft. A charging pipe N is carried up to 
the surface, where an air-pump or steam ejector is em- 
ployed to exhaust the air and fill the pump P. 

Among the principal objects aimed at in the present 
pumps are : the greatest possible simplicity ; easy separa- 
tion into parts, so that the machinery can be raised out of 
the pits or lowered into them without tackle ; access to 
all interior parts ; and the highest efficiency possible under 
the circumstances, The circumferential speed of the 
pump wheels in feet per minute being approximately 500 
times the square root of the head in feet, wheels of 24 in. 
to 30 in. in diameter can be used for heads up to 100 ft. 
without the speed of the shafts exceeding the rules of safe 
practice. 

In 1884 the author designed compound or double-wheel 
pumps for usein pits, two wheels being employed as pro- 
posed many years ago by Mr. Gwynne, and also by Con- 
tinental makers ; but with the difference that the water 
was drawn into the top of the pump and discharged from 
the bottom, see Figs. 10 and 11 (page 524). The wheels 
being unbalanced, and subject to a thrust equal to the 
area of their inlet multiplied by the head, by invert- 
ing the pump this force was employed to support the 
weight of the revolving parts. This seemed a good 
method of evading the thrust; but the least change of 
speed destroyed the equilibrium, so that the thrust was 
first up and then down ; moreover, the upward thrust did 
not begin until the pump was acting, and consequently in 
starting, or in case of the pump drawing gas so that the 
water failed, the whole weight of the running parts was 
thrown on the pump bearings. A number of these pumps 
have been made, and have performed very well, with the 
exception of the abeve difficulties and a low efficiency. 
The efficiency was reduced by the discharge from the 
wheels being radial and the impact being of course lost. 
The effect of the mechanical push of the vanes is no doubt 
greatest when the relative speed of the vanes and water is 
approximately as two to one; and it diminishes as these 
speeds vary, oras thehead. Thisindicates for high heads 
the expediency of a contracted volute or casing, so as to 
give the water as great a velocity as possible in the casing 
until the discharge is reached. Some recent experiments 
confirm this view. 

In Figs, 8 and 9 is shown a horizontal pump for shallow 
pits, designed by the author in 1884, and applied in a 
number of cases for lifts from 30 ft. to 50 ft. It is also 
an example of balancing the weight of the driving shaft 
by the upward thrust of the wheal, the water being taken 
in at the top. The wheel is of the shrouded or inclosed 
kind with six vanes, discharging into a volute casing. 
These pumps were arranged without a packing gland for 
the Epnale § but the irregularity of the upward thrust 
and the consequent lifting of the shaft prevented effective 
sealing by the thrust collars at C. <A difficulty some- 
times experienced with these pumps receiving the water at 
the top is the accumulation of carbonic acid gas given off 
by the artesian well water, especially from deep wells. 
In the pumps arranged as in Fig. 22 this does not occur, 
because the gas is free to ascend and pass out with the 
discharge water. 

Low-Lift Centrifugal Pumps for Land Reclamation and 
Trrigation.—As the Sacramento and San Joaquin rivers 
approach the ocean, the sedimentary plains bordering 
upon them sink below the level of the winter and spring 
floods, and hundreds of square miles become covered with 


* Paper read before the Institution of Mechanical 
Engineers. 
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water from 1 ft. to 10 ft. deep. These plains are called 
tule lands, from a kind of soft reed of that name which 
covers the whole surface where water stands. When 
drained of water and cleared of the tule growth, the soil 
is a bed of vegetable compost of such surprising fertility 
and strength that crop after crop can be grown in the 
same year. It is mainly on these tule lands that are pro- 
duced those prodigious crops of wheat, barley, potatoes, 
&e., which have rendered California famous in agriculture. 

ese fertile lands, lying near San Francisco, and reached 
7 water, rail, and roads, are of great value, and their re- 
clamation has been the object of costly and extensive 
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efforts. The work has been attended with great difficulty, 


and the larger part of the area once drained has subse- 


| the usual construction, moun 
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~ cases ; besides which, the rainfall in winter and spring 


| has to be pumped out when the rivers are higher than the 
|lands. The uncertainty as tothe quantity of water to be 
| raised, the absence of ease foundations, and the 

speculative nature of the attempts to reclaim the land, 
| require wr ge J not merely of a cheaper kind than 

elsewhere, but also of quite a different character from 
that employed in other parts of the world, where land 
drainage is mostly performed at central pumping stations 
constructed for a definite and permanent duty. The tule 
lands are divided into districts, for each of which there is 
an engineer by whom all plans and estimates for pump- 
| ing machinery are closely examined ; and a guarantee of 
| efficiency is required. 

Besides the reclamation of the tule lands, there is also 
the nearly analogous duty of pumping from rivers to 
irrigate what are called the bench lands, lying from 15 ft. 
to 30 ft. above the water level. The limit of the height 
to which water can 7 agp be raised by machinery for 
ordinary crops at the present price of fuel and cost of 
machinery, may be set down at 25 ft. to 35 ft. Most of 

the pumps now in use are of small size, such as may be 
| driven by thrashing engines of 25 to 35 indicated horse- 
| power, and are of the types already described. 
| In Fig. 14 (page 524 ante), is shown a reclamation pump of 
on a framing made of 





quently been lost again, in consequence of the fluctuations | Oregon pine. This is a hard stiff kind of timber, almost 


of the rivers being so uncertain, and the period of exact 
observation having not yet been long enough for deter- 
mining the levels of high floods. oreover placer min- 
ing has sent down silt enough to chan; 
levels during the past twenty years. e embankments 
when made of peat have not weight enough to resist the 
pressure of the water ; and being buoyant are sometimes 
floated away bodily. They are so porous that the perco- 
lation is enough to require pumping machinery in most 


| which beams can read f 
| by 12 in. section. For the smaller pumps, iron bedplates 
nearly all the | 


as strong as ash, straight grained and without knots, of 
‘ ily be obtained 50 ft. long and 24 in. 


are employed ; and also for the larger, wherever the extra 
cost is not objected to; but the timber frames answer 
very well, provided the machinery is so arran that its 
working shall not be interfered with by such flexure as 
the timber framing is liable to. The centrifugal pump is 
arranged with its spindle horizontal; and in order to 
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avoid end thrust the wheel is made with open vanes. The 
interior of the casing is turned smooth ; and the wheel is 
also carefully turned after having been fixed on its spindle. 
The engine has two single-acting cylinders, of which 
the diameter is usually equal to two-thirds that of the 
discharge pipe from the pump, when the total lift is 
not to exceed 20ft. The driving shaft is of steel, and is 
connected with the engine by a compression coupling n, 
the same as previously described. The bearing e next 
the pump is mounted on a planed iron seating, so that 
it can be slid back when the pump goat requires packing. 
By thus supporting the driving shaft close up to the pump, 
no bearing is required on the suction side of the pump, 
which would be objectionable on account of the obstruc- 
tion it would offer to tule roots, weeds, straw, and other 
rubbish that finds its way into the pump. 

All the parts have to be arranged for allowing of ready 
access to the interior of the pump and pipes. The suction 
pipe C is slung by a chain d, so that it can be lifted 
away from the pump in case of the foot valve becoming 
choked. The inlet nozzle of the pump casing can be 
cleared from ordinary obstructions by removing the hand- 
plate at O. The two side plates of the pump casing are 
easily removed. Whenever the wheel becomes clogged 
with tule roots, the suction pipe and the plate on the 
same side are loosened and swung aside ; the coupling n 
is also loosened, and the wheel can then be drawn out at 
the suction side to be cleared. The time of the whole 
operation need not exceed ten minutes. 

The pump here shown, Fig. 14, is of a semi-portable 
character, and adapted to most cases, but not to all. 
When the head varies on the delivery side, as it does 
sometimes from 1 ft. to 14 ft., it is evident that a pump 
arranged in this manner would not answer. The pump 
and engine must of course stand above the water level, 
which varies both inside and outside the embankment. 
There is no means of working economically against a low 
head, except by submerging the pump wheels. The height 
of the suction lift must be more than the variation of the 
water inside the embankment. Consequently when the 
water is low on both sides of the embankment, as much 
as two-thirds of the work may be lost, since the syphon 
action of the discharge pipe cannot be relied upon. A 
bottom discharge for the pump would remedy this diffi- 
culty in a measure; but it would involve the addition of 
an air-tight sluice valve in the discharge for starting the 
pump, and also a pneumatic or steam charging apparatus. 
The syphon action of the discharge pipe soon ceases, 
unless there is some means of continuously exhausting the 
air given off by the agitation of the water in the pump. 
To connect the discharge pipe with a condenser, or to 
employ other means of exhausting the liberated air, intro- 
duces a complication not compatible with the attendance 
commonly received by such pumps on the Pacific Coast. 

Submerged Pumps.—In Fig. 15 is shown a vertical pump 
of the Whitelaw type, of which several have been con- 
structed on the Pacific Coast from the writer’s designs ; it 
is one of the cheapest arrangements, and places the ma- 
chinery well above the water, excepting only the pump 
wheel, which is submerged. The engine and boiler are 
placed on the top of the embankment M, and are gene- 
rally raised 1 ft. to 2ft. above the ground; the embank- 
ment itself is, in most cases, wide enough for a roadway on 
the top, whereby fuel can be hauled or access obtained to 


the works when the whole country is flooded. The pump|h 


casing B is a vertical cylinder, having a suction nozzle at 
the bottom, and a flange at the top by which it can be 
suspended from the bottom of the trough C. The pump 
spindle is supported in three bearings as shown, and is 
driven| by a band from the engine S. A pair of bevel 
wheels are sometimes employed at the top of the spindle, 
so as to avoid twisting the band. The wheel or runner 
is curved upwards, so that the tips of the vanes terminate 
parallel with the sides of the pump casing. Inside the 
casing is inserted a central sheet-iron cone m; and the 
current of discharge water, ascending through the widen- 
ing annular space between the cone and the cylindrical 
casing, loses its velocity gradually as the area of passage 
enlarges; while at the same time the whirling motion 
with which it quitted the wheel is checked by means of 
curved blades n fixed on the outside of the cone, whereby 
the current is deflected upwards. 

Since centrifugal force acts at right angles to the axis 
of rotation, it is evident that the water has to undergo 
deflection through one more right angle in a pump of this 
kind, with curved runner Gabendion parallel to the axis, 
than when the discharge is at right angles to the axis. 
But although the efficiency may thereby be impaired to 
the extent of as much as 10 per cent., this is often of less 
importance than the countervailing advantages gained 
with submerged pumps. There is no charging to be done, 
no valves, and no pipes. Tule roots and other obstruc- 
tions pass freely through the runner, and are thrown out 
against the pump casing, where they are soon worn away. 

e pump shown in Fig. 15 is for raising 400,000 gallons 
an hour, the cylindrical casing being 40 in. in diameter, 
and the engines capable of developing 35 horse-power. 
Similar pumps have been erecied on the San Joaquin 
and the Uolorado River, and have raised 600,000 gallons an 
hour, 

Nearly forty years ago Mr. Whitelaw’s experiments at 
Johnstone, near Glasgow, demonstrated that a high 
efficiency could be attained with pumps arranged in this 
manner. The only impediment is in utilising the energy 
of the water after it leaves the wheel. If the velocity 
is destroyed by impinging against the body of water in the 
uptake B, the efficiency for low heads will not exceed 
40 per cent. The pump shown was much improved by 
inserting above the wheel the cone m having curved de- 
flecting blades n, which change the motion of the water 
from # horizontal to a vertical direction. With careful 
attention to the various conditions accompanying the 
action of centrifugal pumps, this arrangement has much 





to recommend it, especially in economy of first cost. In 
the Louisiana district about the mouth of the Mississippi 
River, pumps of this kind are extensively employed for low 
lifts, the action being analogous to that of a turbine water 
— maa and centrifugal effect being almost dis- 
regarded. 

Bulkhead Pumps.—In Fig. 16 (page 524 ante) is shown 
a plan of a a of centrifugal pumps for driving water 
through a bulkhead against a head varying from nothing 
to 10 ft. The pumps are submerged sufficiently to re- 
quire no charging, and consequently no valves are neces- 
sary. The area of the two discharge nozzles is 150 
square inches each, and the quantity of water delivered 
is 500,000 to 800,000 gallons an hour. is arrange- 
ment is the least expensive that can be adupted for land 
drainage or irrigation; it was suggested by a Dutch 
engineer who had erected similar works in Java, and has 
been found in every way satisfactory. The embankment 
is cut through, and a strong timber bulkhead A is erected 
across the gap. The pumps B B are placed immediately 
behind the bulkhead, and their discharge nozzles project- 
ing through it. Flap valves opening outwards are hung 
over the discharge nozzles at C, to prevent back flow 
through the pumps when not working; in dry seasons 
they are sometimes opened for letting water flow through 
for irrigation. The vertical pump spindles are driven by 
bevel gearing from a horizontal shaft. The engine is 
single-acting, with two cylinders 10 in. in diameter, 
and its speed is 300 revolutions per minute. The ma- 
chinery shown in Fig. 16 was erected during 1885 on the 
Sacramento River, 75 miles from San Francisco, for 
draining tule lands. 

Pumps driven by Bands.—In Fig. 17 is shown an arrange- 
ment for raising 900,000 gallons an hour by means of two 
centrifugal pumps driven by bands. The two discharge 
nozzles from the pumps are each 115 square inches area. 
The pumps have open wheels, and double suction pipes, 
one on each side, not joined ; each pipe has a foot valve 
of 100 square inches area. The suction pipes themselves 
serve as the supports for the pumps, being made strong 
and with large flanges to rest on the timber framing. 
The sump C is 6 ft. deep, and the suction pipes dip into 
it to different depths, so that when the water supply falls 
short the higher pump will run empty or be disconnected, 
leaving the lower only to continue working. 

The average head in this case being only from 3 ft. to 
5 ft., it was considered that the water could be driven 
more by direct push than by centrifugal force. The pumps 
were constructed accordingly with smooth iron vanes, 
bolted to a square extension on the pump spindle, as 
shown in Fig. 18. The throats of the suction inlets were 
made very sharp, and brought in as close as possible to 
the inner tips of the vanes. In the writer’s opinion the 
effect mosh 3 have been much the same, or perhaps even 
better, if the volute casing had been replaced by the ordi- 
nary concentric casing. hen a g turbine water 
wheel will realise a wee A of 70 to 80 per cent. by the direct 
te of the water, there seems no reason why a centri- 

ugal pump, considered as a turbine wheel acting in the 
reverse manner, should not utilise in some near proportion 
the power applied to it for moving and raising water. The 
writer is not aware whether any investigations have been 
made in this direction ; but there appears to him to be a 
close analogy between the two cases, at least for low 


eads, 
The discharge pire carried through the embankment, 


is 30 in. bore, and is set with slope enough to let the water 
run down it from the pumps when the head at the dis- 
charge outlet F is not too high. The engine is placed 
level with the top of the embankment, 15 ft. above the 
oe floor. The whole of the machinery is mounted on 
wooden framing, being on treacherous ground ; it was 
erected during the winter, when no other foundation was 
possible, and gives promise of standing well. Movement 
takes place, the whole structure sometimes going together, 
but excellent service has m done. The work was 
planned and its erection superintended by Mr. J. P. 
Van Loben-sels, a gentleman well acquainted with 
drainage works in Holland, and of considerable experience 
in such engineering matters. It drains the leakage and 
rainfall from 8000 acres of land, surrounded by embank- 
ments 15 miles long; the estate is on the Sacramento 
River, and is one of the best maintained in the valley. 
The embankments are of a superior character, being for 
the most part made of clay or loaded with clay ; they 
sink, however, and have continually to be raised and 
strengthened. This plant has since nm increased to a 
capacity of 2,400,000 gallons an hour by the addition of a 
pump of 30 in. bore driven by a compound condensing 
engine. 

Single-Acting Engines.—For pumps directly geared to 
engines the practice differs somewhat from that of 
English makers, but is much in advance of the methods 
employed in the Eastern States, unless it be in the case 
of one firm there, who have copied Messrs. Gwynne’s 
pumps and drive them with pairs of single-acting engines ; 
of these, however, present knowledge will not permit 
comparison. The author at first employed single-acting 
engines, as shown in Fig. 19. These are especially suited 
for driving centrifugal pumps where permanent founda- 
tions are wanting. In Fig. 19 is shown a longitudinal 
section through one of these engines. The valves are of 
the oscillating cylindrical kind, the steam entering at S 
round the outside of the valve V, and exhausting through 
its interior. 

The objections to this class of engines are the dimen- 
sions in the direction of the crankshaft, a want of steam 
economy, and the low duty consequent upon the com- 
pression at the top of the upstroke, required to keep the 
bearings in contact and to avoid knocking. The diffi- 
culties that have been met with during the past ten or 
twelve years in maturing these single-acting engines are 
considered by the writer to lie, not in the principle or 











a suitable connection 


mode of working, but in ap eae | _ 
e pistons to the cranks 


for transmitting the power from t 
on the driving shaft. 

Differential or Compound Engines.—In later practice the 
engines en are of the differential or compound type, 
as shown in Fig. 26 (page 563). The steam is admitted first 
into the annular space A surrounding the trunk T, and 
after acting in the upstroke underneath the piston P is 
expanded upon the top in the downstroke, acting then 
on the difference of area between the two sides of the 
piston, and expanding three times or more. The engines 
are made without stuffing-boxes except for the valve 
stems ; and oiling is performed by inclosing Bogert, as 
in the single-acting engines. In this way a expan- 
sion is attained with a single and simple slide valve; 
and the — is reduced to the fewest and simplest 
parts possible. In Fig. 27 is shown one of these engines 
or games with a pump for low heads not exceeding 

t. 

Hydraulic Rams.—Owing to the extensive use of small 
hydraulic rams on the Pacific Coast, some experiments 
were commenced at the beginning of this year by the 
author, in conjunction with Messrs. W. T. Garratt and 
Co., engineers of San Francisco, in order to see whether 
larger machines of the kind could be constructed for 
meeting the requirements of raising water from the moun- 
tain streams. As yet these experiments are by no means 
completed ; but the author believes some of the con- 
structive features are of sufficient interest to warrant 
their being appended to the present paper. The various 

henomena that arise in employing the impact of water 
in hydraulic rams are such as to render the matter one 
of experiment, unless in cases where the intermissions or 
valve movements are controlled by independent machinery, 
that is by some power independent of the flow or issue of 
the water passing through the ram. The latter is un- 
questionably the correct method, if the supplemental 
Beemer can be made durable and reliable, as no doubt 
it can. 

The first experiements made were with small rams 
having inlet pipes from 2 in. to 3in. in diameter, as shown 
in Fig. 28, in which I is the inlet pipe and D the discharge 
pipe; C is the check or foot valve, and A the air vessel ; 
and V and E are the escape valves fixed on the same stem. 
A plan of the top of the lower valve E is shown in Fig. 29. 
The two valves V and E being nearly balanced, the dif- 
ference of their areas constitutes the measure of the up- 
ward or closing force, which is of course much less than in 
the case of a single valve. The valves fall by their weight 
in the usual manner ; and are raised partly by the stream 
rushing out round the upper valve V, but mainly by the 
upward pressure of the issuing current against the curved 
shield S fixed on the valve stem. 

In working it was found that accurate adjustment was 
required to suit the head or fall of the driving water; and 
also that the shock was too great for the safety of large 
rams. The method was therefore changed to that shown 
in Fig. 30, in which the two escape valves and E are 
arranged to pass up freely through their seats, and are 
stopped by an air cushion at the “a The waste water 
nearly all escapes at the upper valve V, small outlets 
only being provided in the lower valve E for permitting 
sand to escape if any should be carried into the machine. 
Tke closing is effected, as before, mainly by the upward 
pressure of the issuing stream against the curved shield 
S. When the valves are shot upward in closing, the 
shield enters the air chamber above it, in which it fits as 
a piston, and the momentum is thereby checked without 
the least shock. An air cock is inserted in the top of the 
air chamber at L, for regulating the amount of resistance 
offered by the air cushion. Additional weight if required 
is added on the top of the valve stem at K ; it is found, 
however, that the higher the head, the less is the weight re- 
quired for opening the valves. Snifting valves were at first 
applied, but seemed unnecessary. Rams arranged in this 
manner work without noise or jar, and give a high 
efficiency for forcing four to five times the height of the 
propelling head, and are suitable in most cases for irri- 
gating purposes; but when the resistance is increased, 
the elastic blow or percussive impulse of the current is 
not enough to raise the check valve C against the in- 
creased area caused by its lap. 

In Figs. 31 to 34 is shown another arrangement of 
hydraulic ram, in which the escape valve is opened by 
independent mechanism. The water enters at I, and the 
waste escapes at the bottom through four holes shown in 
the sectional plan, Fig. 32. These holes are alternately 
covered and uncovered by the four wings of the oscillating 
valve V, which is mounted on a spindle S. The valve is 
opened by means of the water wheel W and the tappe 
motion shown in Figs. 33 and 34. The two ag 
— in contact at each revolution of the water wheel 
open the valve to such an extent as may be determined 
by the adjusting set screw in the slot at A. As soon as 
the tappets disengage, the valve is closed by the reaction 
of the issuing stream against its curved ribs or vanes, as 
shown in Fig. 32, the motion being arrested by the tail 
T of the tappet arm, Fig. 34. In this manner the motions 
of the waste valve V can be controlled at will, and a 
greater efficiency attained than with the ordinary method 
of emplo ing the force of the issuing stream for closing the 
valve by liftin it. Experiments have not yet been made 
to determine the most effective motion of the valve with 
respect to the time of closing; but the indications point 
to variable requirements in this respect, depending on the 
resistance offered or the height to which the water is being 
raised. The action of the hines is th and regular 
when the closing motion is not too abrupt. 

While unable at present to furnish a more complete 
description of this class of machines, the author hopes the 
subject is wide enough to permit of its again being brought 
before the Institution on a future occasion in a more com- 
plete form. 
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FURNACES. 


6792. F. Hilton, South Bank, R.S.0., York. Im- 
provements in Open-Hearth Furnaces. [1s. 1d. 6 Figs.] 
May 20, 1886.—The invention relates to open-hearth regenerative 
gas furnaces. The ion or melting chamber 1 is of rectan- 
gular form in plan, and is encased in iron in the usual manner ; 
it is carried on girders 2 supported by columns 3. The gas is 
conveyed from gas regenerators 5, 5, by a tube at each end toa 
bifurcated e 7 terminating in two parts 8, 8 opening into 
the melting chamber 1. Two air regenerators 9, 9 are eash in 
communication by a tube 10 and passage 11 with a transverse 
chamber 12 from which the air descends through three inclined 
ports 13 into the melting chamber 1. The ports 13 are arranged 
above and alternately with the ports 8, as shown in Fig. 3. Alter- 
nately at each end of the chamber 1, air and gas are admitted 
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simultaneously respectively through the ports 13 and 8, whilst 
the corresponding ports 13 and 8 at the other end of the chamber 
1 serve as exits for products of combustion. The ports 8, trans- 
verse chamber 12, and the inclined ports 13 at each end of the 
chamber, are formed in a solid mass of brickwork of considerable 
thickness that constitutes the end wall of chamberl. By this 
means the furnace is enabled to resist the intense heat and cutting 
action of the flame for a longer time than when constructed as 
heretofore. The alternate arrangement of the ports 8 with the 
ports 13, and the inclination of the latter, insures the thorough 
mixing of the air and gas, so as to obtain efficient combustion 
et the width of the melting chamber. (Sealed May 27, 


13,389, E, 


Solvay, Brussels. A New or Improved 
Continuous 


Furnace for the Production of Chiorine. 





(8d. 2 Figs.) October 20, 1886.—The novelty of this invention 
consists in the employmen within the mass of brickwork a form- 
ing the body of the furnace of a number of retorts, or portions of 
retorts placed loosely one above another so as to form isolated 
hollow vertical columns 6, c, d of very great height in comparison 
to their diameter, in which is charged the mixture to be decom- 
posed by heat or steam. The segments making up the hollow 
refractory columns b, ¢, d, rest freely one on the other, the joints 
being simply ground or th ithout any t being 
used to 7 m tog - The height of the columns is 
only limited by the resistance of the materials. This arrange- 
ment enables the heat to penetrate to the very heart of the 
charge, and allows all parts to e d or contractin any direction 
within the furnace without hindrance. The whole series of columns 
or retorts is heated from a source of heat g. The decomposed 
material is withdrawn conti ly at the bottom of the columns 
atm. The air enters the col ath, and b ing ch d with 
chlorine flows out at the top at k. All the col are ind 
dent of one another. (Sealed November 4, 1887). 


10,815. W. P. Thompson, London. (M. G. Farmer, 
Eliot, Me., U.S.A.) New and Improved an 

Apparatus for Procuring Aluminium, (8d. 7 Figs.) 
August 6, 1887.—According to this invention, aluminium can be 
obtained in a metallic state at one operation by means of the 
electric arc. Some form of aluminium, such as corundum, emery, 
sulphate of aluminium, is ground, mixed with powdered gas 
carbon, and made into a stiff paste with molasses, The mixture 
is then moulded into two cylindrical rods B, B', which are caused 
to project into the central combustion chamber of a furnace A of 
extremely refractory material. An opening C extends through the 
bottom of the furnace and allows the melted material to drop into 
a receptacle D, An opening C! permits the escape of gases through 
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the top of the furnace. A blast of air and gas, or air and vaporised 
zinc, or steam and liquid hydro-carbon, is blown into the furnace 
and into the arc through an opening E at right angles to the arc. 
The carbons B, B! are carried in frames F, F!, the outer ends of 
which are formed as toothed racks engaging with a pinion G placed 
between them, and which is carried on the shaft of an electric 
motor H. As the operatioa of smelting progresses and the carbons 
burn away, the resistance of the are increases and more current 
passes through the solenoid K until it t sufficiently energised 
to draw down its core and complete the motor circuit through the 
contact h, thereby starting the motor H and causing it to move 
the frames F, F' and feed the carbons together until the resist- 
ance is diminished. (Accepted September 17, 1887). 


10,874. A.J. Boult, London. (P. Sievert, Dresden, Ger- 
many.) Improvements in Glass Furnaces. (6d. 3 Figs.) 
August 8, 1887.—The improvements consist in the arrangement of 
the Iting and refining furnaces respectively in such a manner 
that the ti ly Ited material runs continuously from 
the cistern @ of the smelting furnace A into the pots e of the re- 
fining furnace B. Both furnaces A and B are provided with 
regenerative gas furnaces, the former being heated from above 
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and the latter from below. In the arrangement shown in the 
figures, the melted ‘‘frit” or smelted material runs from the 
upper smelting furnace through an inclined channel into 
the lower refining furnace. Several pairs of furnaces may be 
arranged side by side. The upper furnace A is provided with a 
gutter hfor the reception of the slag melting off the sides of the 
furnace, and of the glass overflowing during the smelting, which 
is conducted into the vault C. (Accepted September 10, 1887). 


MANUFACTURE AND TREATMENT OF IRON 
AND SEEEL. 


12,200. E. W. Richards and F. Hilton, Middles- 
brough-on-Tees. Improvements in the Manufacture 
of Steel Slabs, Plates, and Bars, and ery or 
Apparatus therefor. [lld. 13 Figs.) October 13, 1885.— 
keferring to Figs. 1 and 2, blooms of steel are conveyed by a loco- 
motive travelling on rails 1, and are tipped down on the fore-plate 
2 between the standards 3 of the soft rolls 4 (shown on a larger 
scale in Fig. 5). The blooms are moved as required by the 
operator by means of hydraulic lifters 6, arranged to work through 
the fore-plate 2. Each lifter comprises a cylinder 6a and a ram 
on which is fixed a crosshead provided with anti-friction rollers 
6d. The lifters are arraoged to fall clear of the fore-plates during 
the process of rolling. After passing through the soft rolls 4 the 
material is conveyed to the hard or finishing rolls 7 by one or 











alternately, and caused to travel to and fro on rails along each 
side of the mill by an endless rope attached to a drum 16 fixed on 
a shaft 17 placed horizontally at right angles to the mill train, 
and worked by a pair of small vertical reversing engines which 
also supply the motive power for working the live rollers on the 
carriages 8 by means of bevel wheels fixed on a cross shaft driven 
from a square shaft running along each side of the mill. 9 is a 
hydraulic lifter (similar to the lifters 6) for lifting the slab clear of 
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the carriage 8 to enable it to be readily handled at the time the 
carriage is pe the soft rolls. Figs. 3 and 4 illustrate the 
method of cleaning the plate in the process of rolling. Pipes 11 
fixed to the roll standards are perforated in such a manner that a 
constant flow of high-pressure water is brought to play violently 
upon both sides of the plate under treatment as it enters and 
leaves the rolls. (Sealed October 19, 1887). 


692. Bessemer, London. Im vements 
in the’ Man = 


eable Iron and Steel, 
and in Appara Employed for that . (8d. 
6 Figs.) tober 5, 1886.—This invention relates to the manu- 
facture of malleable iron and steel by the Bessemer process. The 
improvements consist in imparting to the converter a continuous 
oscillating movement whilst the admission of air is stopped, 
whereby a more complete admixture of the charge is obtained an 
the disengagement of gas from the metal is facilitated, The 
improved converter is of approximately cylindrical form, and is 
mounted concentrically on a horizontal axis so as to be nearly in 
equilibrium in all positions. It is provided on the interior with 
corrugations for the purpose of better mixing the charge when the 
converter is oscillated. (Sealed October 11, 1887). 


14,169. T. Nordenfelt, London, (C. G. Wittenstrim, 
Motala, E. Faustman, and P. Ostberg, Stockholm, Sweden.) 
Improvements in Bessemer Converters and in the 
Manufacture of Castings thereby. (8d. 6 Figs.) No- 
vember 8, 1886.—The improved apparatus illustra in the 
figures may be said to be a combination of a Bessemer converter 
and a Martin's furnace. The improved converter is carried by a 
hollow cranked frame b supported in bearings in standard a, and 
adapted to be tipped by means of a worm gearing. “Air under 
pressure is admitted for the blow through the tuyerese. The 
converter d is rectangular in cross-section. The sections in- 
crease gradually in area from the bottom tuyere and to about the 
middle, and they decrease in area from the middle to the mouth. 
The body d also is bent abruptly near the middle. A mouthpiece 











is applied to contract the exit aperture while blowing; g is the 
pm pliance applied to the mouth of the converter when re- 
qui ; it resembles one-half of a casting ladle, and is provided 
with a pouring hole at the bottom controlled by a valve g! which 
is operated by a lever g2. Melted iron having been run into 
the converter, the mouthpiece is attached and the air blast let 
on. When the “blow” is over, the converter is turned down 
and the air blast is then turned off and the mouthpiece re- 
moved. Thereupon a suitably mixed supply of gas and air of 
lower pressure than the air blast is let on so as to maintain a 





other of a pair of carriages 8 fitted with live and loose rollers 





flame of very high temperature within the converter. The metal 
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may now be treated in any desired way by adding to it pig or 
wrought-iron scrap, &c. When the metal is such as desired, the 
flame is taken off for an instant for the purpose of attaching the 
casting appliance g, and is then immediately turned on again. 
The converter is then turned into its former position and 
the casting is commenced, the metal being drawn off into 
moulds from beneath the surface of the metal in the converter. 
(Accepted September 10, 1887). 


8712. J.T. Johnson, London. (A. de Meritens, Paris.) 
A New or Improved Process for Browning or Colour- 
ing Iron or Steel Surfaces and Pro them from 
Rust. (6d. 2 Figs.) June 16, 1887.—Iron or steel surfaces are 
browned and protected from rust by the application of an electric 
current in the presence of water heated or otherwise in such a 
manner as to form a strongly adhering coating of magnetic oxide 
upon the surface of the metal. (Sealed October 4, 1887). 


9471. J.B. D. Boulton, Jersey ony. N.J., U.S.A. 
Process and Apparatus for Casting Metallic Ingots 
in a Sectional Mould. ‘8d. 4 Figs.) July 5, 1887.—Accord- 
ing to this invention the molten metal is ca to fill successively 
the several superposed segments b, b!, b2 of the combined mould. 
Each segment is ——— from the next one above it by an 
annular asbestos washer which has the effect of producing a cir- 
cumferential ‘cold shut” at the junction of the segment. The 
hole in the asbestos washer enables a continuous metal core to be 
formed so that the shrinkage of the metal in any mould segment is 
immediately supplied by molten metal from the mould segment 
next above it. By this meansa continuous casting is formed con- 
sisting of a number of ingots connected together by a sound 
central core, but adapted to be readily divided into separate 


ingots by reason of the partial ‘‘ cold shuts” caused by the 
asbestos washer employed at each junction of the moulds. The 
operation of separating the ingots may be performed whilst the 
metal is still in the mould, and as soon as it has “‘set,” by means 
of the hydraulic chamber f* which contains two pistons /, /! that 
are forced by hydraulic = to move at right angles to the 
length of the ingot and thereby separate the severa) ingots in suc- 
cession as indicated in the lower portion of the figure. The 
asbestos washer may be saturated with an inflammable liquid 
which will become inflamed by the heat of the metal in the mould 
to which it is applied, and will thus fill the subsequent mould 
section with neutral gases to prevent oxidation of the metal. 
(Sealed November 11, 1887). 


COATING METAL SHEETS. 
Improve- 


13,460. R. Heathfield, pireinenen. 
ments in Apparatus used for Coating Sheets of Iron 
and Steel and Articles of Iron and Steel with Zinc 
or Alloys of Zinc or other Coating Metal or Alloy. 


(8d. 1 .]) October 21, 1886.—A pair of rotary cylindrical 
brushes are employed to remove the superfluous coating metal 
from the sheet or article as it rises from the coating bath ; and a 
pair or pairs of rotary cylindrical finishing brushes or emery rolls 
or other smoothing finishing rolls are caused to operate upon 
the coated sheet when the coating metal has solidified or nearly 
solidified, thereby producing a better finished surface on the 
coated sheet than it would otherwise have. (Sealed October 14, 
1887). 


13,562. P.M. Justice, London, {Y. B. Spear, Phila- 
ia, Pa., U.S.A.) Improvements in and ecte: 

with the Coating of Metal Sheets with Metal. (8d. 1 
Fig.) October 23, 1886.—The object of this invention is to pre- 
vent the adherence to the sheet of metal of any impurities which 
it may take up from the flux ~sogae | its oper through the coat- 
ing bath to the delivery rolls, his is effected by giving, by 
means of suitably formed guides B, B, a somewhat enlarged curve 
of travel to the plates while in the bath A, so as to extend it 
beyond the line of contact of the faces of the delivery rolls C, C, 





in order that the plate when rising shall be turned for a short 
period with its former lower surface upward, thus allowing the 
impurities to escape from the sheet and rise to the surface, while 
the plate, turning into a vertical position, is then — through 
the rolls C, C, and so out of the bath. The impurities rising from 
either surface of the plate are kept clear of the delivery rolls by 
means of slanting deflecting plates F, F', arran on each side of 
the rolls. The rolls C, C and a portion or all of the guides B, B 
are carried by arms E' and E respectively, so that they can be 
turned up out of the bath for clean'ng purposes by rotating the 
shaft D. (Sealed November 1, 1887). 


TREATING ORES. 


12,670. A. Brin, London, and L. Q. Brin, Paris. 
Improvements in the Treatment of Copper and Iron 
Pyrites for the Manufacture therefrom of Sulphuric 
Acid and Oxides of Copper and Iron and the 
Treatment of the des for the Production 
therefrom of Metallic Copper, and the Higher Oxides 
of Iron. (8d. 1 Fig.) September 22, 1886.—The copper pyrites 
or iron pyrites are treated in a furnace by means of oxygen, a jet 
of steam, and nitrogen or nitric acid. The resulting oxide or 
peroxide of copper is then treated, whilst still at a red heat, with 
oxygen and carbonic oxide for the purpose of producing metallic 
copper. The higher oxides of iron are obtained by treating the 
coelias oxide of iron at a red heat with oxygen. (Sealed Oc- 
tober 7, 1887). 


5029. R. Hannan and M. Milburn, Glasgow. Im- 





provements in Obtaining Zinc from its Blende or 
Sulphide. {(6d.] April 5, 1887.—Alluding to this invention the 
zinc blende or sulphide is not roasted or calcined as heretofore, 
but mixed in a suitably pulverised condition with malleable 
scrap iron or iron oxide. When the latter is used, sufficient carbon 
must be added to reduce the iron to the metallic state. The mix- 
ture, together with suitable fluxing materials, is heated in vertical 
retorts, whereby the zinc volatilises and may be condensed and 
collected in the usual way. September 27, 1887). 


5504. A. L. Keeport, Littlestown, Pa., U.S.A. Im- 
vements in the Process of Separa' Metals 
om their Ores or from Crude Minerals, (6d.] April 
15, 1887.—The improved process consists in subjecting the ores 
to the action of a reducing agent acting essentially upon those 
constituents of the ores that hold the metals to be separated locked 
up, 80 as to release the metals in contradistinction to the ordinary 
method of subjecting the ores to the action of a reducing agent 
acting directly upon the metals to be separated, without essentially 
= the other constituents of the ore. (Sealed September 27, 
1887). 


7198. W. A. Baldwin, Chicago, IIL, U.S.A. A Pro- 
cess of Obtaining Aluminium from its Ores or 
from Aluminiferous Earths, or Containing 
Alumina, and of Combining um with other 
Metals, 16d.) May 17, 1887.—The aluminiferous ores are smelted 
with sodium chloride in the presence of carbon, and the sodium 
and aluminium compound thus obtai is re- Ited with 
sodium or sodium chloride. The charge is finally transferred to 
heated moulds in which the aluminium is allowed to subside. 
(Sealed September 27, 1887). 


8599. E. Walsh, St. Louis, Mo., U.S.A. An Im- 
oved Method of and Apparatus for Reducing Zinc 
and Collecting the Metallic Zinc therefrom. 

(8d. 9 Figs.] June 15, 1887.— Mixed ore and fuel are charged into a 
cupola furnace, which is also ch d with carb matter 
at one or more independent points above the mixed fuel and ore. 
A temperature of about 1500 deg. Fahr. is maintained whereby the 
carbonic acid is converted into carbonic oxide, which together 
with the resultant zinc vapour are conducted to a separated con- 
denser maintained at a temperature of about 1000 deg. Fahr., 
whence the zinc is drawn off in a liquid state. (Sealed October 7, 


1887). 
COLOURS AND DYES. 


12,908. G. Pitt, Sutton, Surrey. (L. Cassella and Co., 
Frankfort a/M., Germany.) The Manufacture of New 
Roget and Naphtylamine Monosulphonic Acids 
and of Dye Stuffs therefrom. [6d.] October 9, 1886,—In- 
ventor claims the process of producing a new beta-naptolmono- 
sulphonic acid by heating alpha-naphtaline disulphonate salts with 
caustic alkalies. Also the preparation of azo dye stuffs by the re- 
action of the said new acid upon the diazo compounds from 
aniline, toluidine, &c. (Accepted August 10, 1887). 


13,362. F. A. Gatty, Accrington, Lancaster. Im- 
ee tan in Dyeing Cotton, Cotton Yarns, and 

tton Fabrics. (6d.] October 22, 1886.—According to this 
invention tribasic acetate of lead or normal acetate of lead is 
employed combined with ammonia for the purpose of fixing upon 
cotton materials, the oxide of lead forming the base or mordant 
of various colours. (Sealed October 21, 1887). 


13,416. J. B. Hannay, Loch Long, Dumbarton, N.B. 
Improvements in the Manufacture and Treatment 
of Lead Pigments and Compoundsan in Apparatus 
therefor. [6d.] October 21, 1886.—Lead ores or compounds 
are oxidised in a suitable furnace and the fumes are collected in a 
suitable condensing apparatus. The crude lead sulphate thus 
obtained'’may be further treated in a variety of ways to yield de- 
sired pigments. (Sealed October 21, 1887). 


13,466. C. A. Bennert, Blaydon-on-Tyne, Durham. 
The Manufacture or Production of Colourin 
unds or (6d.] October 21, 1886.—Sulphur 
ioxide (anhydrous sulphurous acid) or sulphurous acid is caused 
to act upon certain amines, singly or mixed, by heating in a 
closed vessel with or without the use of fused chloride of calcium 
asa dehydrating means. (Sealed October 25, 1887). 


MISCELLANEOUS. 


12,681. E.P. Nesbit, London. A Process for Clear- 
ing Hides, Hair, Wool, or Fur from Lime. [4d.] 
October 5, 1886.—The hides are cleared from lime by subjectin 
them while in water to the action of carbonic acid gas. (Seal 
October 11, 1887). 


14,441. W. Burns 
provements in the M 
ppa- 


under ay ef ot with 

ratus for t Purpose. (8d. 10 Figs.] November 9, 1886. 
—The improved apparatus has for its object to cause the chemical 
combination of sulphur and caynen under high pressure and form 
sulphuric acid of any required strength at one operation. Re- 
ferring to Fig. 1, the retort A containing sulphur, and the retort 
C containing nitre, are placed horizontally in a furnace F. A 
blast of air is injected into the retort A, causing the oxygen of 
the air to unite with the sulphur and form sulphurous acid. At 
the same time a small stream of sulphuric acid is turned on 














Leith, Midlothian, N.B. Im- 
anufacture of Sulphuric Acid 
itation and in A 
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from the vessel R into the retort C, decomposing the nitre and 
liberating nitric acid which passes up a oy into the mixer 
M in a state of vapour. The sulphurous acid passes up through 
pipes into the mixer M into which is forced steam and atmo- 
8 eet 

he 











ic air, The sublimed sulphur is deposited in the vessel G. 
gases and steam on leaving the mixer enter the large cylinder 

E at I, where they are deflected down on to the surface of sul- 
phuric acid contained in the basin L which becomes filled with 
strong sulphuric acid that overflows and falls to the bottom of the 
cylinder. The uncombined gases ascend in the cylinder and pass 
through cup-and-ball agitators K, K, where the remainder of the 
sulphurous acid is converted into sulphuric acid and falls to the 
bottom. The other gases, consisting of nitrogen and nitrous acid, 





out by a pipe into a cylinder O which is kept filled with 
Timbalsest liquor or a solution of soda from the cistern T. The 
gases are forced through the liquor together wi pheric 
air, the nitrous acid becoming nitric acid, which is converted into 
nitrate, whilst the nitrogen escapes by the valve V. The'nitrate 
liquor overflows by the valve V and the pipe U into an evaporating 

W, where it is crystallised and made fit to be used over again 
in the nitre retort. In Fig. 9, three combining cylinders are 


Fig.3. 
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shown ; O is the nitrous acid absorber, and M the mixer. Com- 
bining cylinder No. 1 is lined with stoneware, and Nos. 2 and 3 
with lead. Figs. 3 and 4 illustrate a combined steam boiler and 
retort for burning iron Ls acngr A is the furnace for burning the 
pyrites, B the boiler in which the steam is raised by the heat from 
the burning pyrites, and. C is the retort filled with nitrate of soda. 
Sealed November 4, 1887). 


14,711. J. Sim and E. W. Parnell, Li 
Improvements Apparatus for Use in the Treat- 
ment of Sulphurettea Hydrogen for the Separation 
of Sulphur or for the Production of Sulphurous Acid. 
{8d. 1 Fig.) November 13, 1886.—The object of this invention 
is to regulate thesupply of air and gas in any desired proportions, 
to measure the quantity of sulphuretted hydrogen gas consumed, 
and to minimise the risk of explosion by firing back. According 
to this invention atmospheric air and sulphuretted hydrogen are 
led respectively by pipes k and k' into vessels a@ and a' which are 


ol. 


suspended from a beam ) capable of being oscillated about its 
pivot e by any suitable mechanism. The vessels aand a! are open 
at the bottom and dip into water contained in tanks f, The pipes 
k, k\ are provided with flap valves, and a pipe / also provided with 
a flap valve leads from each vessel a, u', toa burner or combustion 
chamber (not shown). The diameter of the vessels a, a! and the 
length of stroke are such that the atmospheric air and the sul- 
phuretted hydrogen are drawn into the vessels and sent forward 
to the burner in the required proportion to produce either sulphur, 
a a or sulphuric acid, as desired, (Accepted September 
° i 


8820. C. T. J. Vautin, St. Kilda, Victoria, Australia. 
Improvements in the Production of Liquid or Com- 
pressed Chlorine, [4d.] June 18, 1887.— Air is forced under 
pressure into the vessel containing chlorine until the chlorine is 
compressed (to any desired degree or entirely liquefied. (Sealed 
November 27, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of Lame law cases in the United States, may be 
consulted, gratis, at the offices of ENamvgER1NG, 35 and 36, Bedford- 
street, Strand. 








Exxctric Licut at Lkeamineton.—An_ important 
electric light installation was opened at Birmingham on 
Tuesday, November the 8th, bythe Midland Electric Light 
and Power Company, Limited, who have obtained a con- 
cession from the corporation of Leamington for lighting 
several of the principal streets and public buildings of the 
town. Themachinery, which has been supplied by Messrs. 
Chamberlain and Hookhan, of 4, New Bartholomew-street, 
Birmingham, is designed for working 6000 18 candle-power 
incandescent lamps, but only 1500 have as yet been 
ordered. The engine and dynamo house, which has an 
area of 91 ft. by 84 ft. 6 in., contains three locomotive 
boilers, designed to work at a pressure of 140 lb. per 
square inch, and from these steam is supplied to three com- 
pound horizontal condensing engines, having cylinders 
15in. and 26in. in diameter by 2 ft. 4in. stroke, and 
supplied with Proell’s automatic expansion gear, con- 
trolled by Richardson’s electric governor. These engines 
with the boilers have been supplied by Messrs. Robey and 
Co., of Lincoln. The dynamos, which have been manu- 
factured on Hookham’s patent, are six in number, each of 
which is capable of supplying 1000 lamps. They are run 
at aspeed of 760 revolutions per minute, and under these 
conditions supply a current of 500 amperes at a potential 
of 110 volts; very complete arrangements for prevent- 
ing the possibility of a breakdown of the machinery have 
been provided. The current passes from the dynamos 
through self-registering electric meters invented by Mr. 
Hookham, of which five are » recording the quan- 
tity flowing into the mains. These latter are carried in 
brick trenches to two distributing boxes, and from these the 
electricity is led off to the consumers in various parts of 
the town. The xy le of distribution adopted by the 
company is Dr. John Hopkinson’s three-wire system, by 
which a saving of about two-thirds is effected in the 
weight of conductor required. The company have agreed 
to light the streets at the same cost per p as has 
hitherto been paid for gas. To private consumers electri- 
city will be supplied at the rate of from 4d. to 7d. per 
Board of Trade unit, corresponding to about from 3d. to 

. per lamp per hour. The cost of the installation has 

m about 30,000/., and on this sum the company hope, 
when fully employed, to pay from 7} to 124 per cent. per 
annum, 
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THE CREAM SEPARATING INDUSTRY 
IN SCANDINAVIA. 


(Concluded from page 522.) 


The Dan Separator.—This separator, which was 
invented and patented by Messrs. O. 8. Ander- 
sen and Th. Hansen, Volby, Denmark, differs 
materially from the two we have described, 
inasmuch as its vessel is open at the bottom, 
instead of at the top. Otherwise there are se- 
veral points of similarity between the Dan and 
the Laval separators, of which Fig. 18 gives a 
view as it has hitherto been made, but there 
are several alterations under contemplation tend- 
ing to simplify, and in various ways, improve 
it. The Dan separator is at present being manu- 
factured at the works of the inventors, and under 
royalty, by a Swedish and a German firm; 
but the sale has not yet reached anything like 





are supposed to possess a very considerable strength, 
and are tested before leaving the works at a speed 
far in excess of the one actually wanted, which is 
some 4800 revolutions per minute. With this 
speed the makers guarantee a capacity of 850 lb. of 
milk per hour, with a maximum of 0.24 per cent. 
fat left in the skim milk. 

The mainspindle moves in two bearings, one above 
and the other some distance below the vessel ; the 
driving pulley is placed just above the bottom bear- 
ing. This is very carefully constructed, and the 
friction is almost confined to the bottom bearing ; so 
much so, in fact, that the top bearing, by way of ex- 
periment, has been removed whilst the separator was 
going at full speed, without in any way making the 
motion unsteady. An advantage derived from this 
mode of suspension is a comparatively small con- 
sumption of oil. The top bearing is so made that 
the spindle can be easily taken out. The vessel is 
surrounded by a wrought-iron screen, which opens 

































































Fig, 19, 


that of the Laval and Burmeister and Wain 
separators. 

The whole milk is fed down the hollow of the 
spindle till a little below the top of the vessel, 
where it leaves the spindle through two tubes 
carrying it towards the circumference of the drum. 
Travelling downwards along the walls of the 
vessel, the skim milk is caught in a tube, ex- 
tending from one side of the vessel to the other, 
in compliance with the rule that the skim milk 
must be brought within the radius of the exit of 
the cream. The tube then passes out of the vessel 
and the skim milk is collected in a circular vessel 
with an exit spout. The cream is forced’ out 
over the open neck of the drum (which, it will be 
remembered, is at the bottom) and collected in a 
similar manner as the skim milk. One of the 
advantages of having thus turned the rotator upside 
down is the fact of it being self-emptying when 
stopped, but it is also claimed that the cream 
suffers less—gets less ‘‘ whipped” or saturated with 
air—by leaving in the direction of its natural gravi- 
tation. The vessel of the Dan separator is now 
piece of steel ; they are not made 
but imported from Germany. They 


turned out of one 
at the works, 


in front, and the halves of which can be pushed 
back, when the vessel and spindle have to be fixed 
or taken out. 

The Dan separator has met with a good deal of 
adverse criticism, mostly of a technical nature, but 
it appears, however, to do its work quite satisfac- 
torily, and the makers have received a good many 
testimonials, which leave nothing to be desired. 

The Koefoed Separator.—The career of this creamer 
has only been a short one, but as the patent 
rights have only recently passed into the hands of 
the present makers, it is too early to cast its horo- 
scope at present. The original patentees and 
makers, Mikael and Nielsen, of Roskilde, Denmark, 
were quite unable to master the manufacture of 
such a high-class machine, and several of the 
early machines came to grief, causing several 
fatal accidents. The present makers, H. Rudolph 
Koefoed and Co.’s Engineering Company, Limited, 
Copenhagen, will no doubt know how to avoid the 
mistakes of their predecessors, and the separator 
itself is by no means devoid of good points. With 
a certain lack of originalty the inventors have, to 
some extent, adapted the drum of the Burmeister 





and Wain separator to the creaming method of De 





Laval (see Fig. 19), the only original part of the 
construction being the way of suspending the 
vessel, which is rather ingenious. The section 
shows how the vessel rests on the ball-shaped top 
of the spindle; the advantages claimed for this 
mode of suspension are, that a great degree of self- 
centralisation is obtained, that less power is wanted 
to start and work the separator, besides the fact of 
one being able to remove the vessel, without the 
least trouble, from the top of the spindle. Other- 
wise there is a great deal of similarity between 
this separator and Laval’s as regards the manner in 
which the skim milk and the cream are collected 
and removed. Instead of the skim milk tube of 
the Laval separator extending to the middle of the 
wall of the vessel, where the circumference is 
largest, in the Koefoed separator it only goes 
along the top of the drum, as far as the side, the 
drum being widest at the top. Instead of a tube 
it was attempted to bore a. hole in the roof of the 
vessel, but this has again been abandoned for 
fear of weakening it. Instead of one blade to 
make the milk rotate with the machine, the 
Koefoed separator has four, and the middle bearing 





of the Laval separator has been done away with, 
_the pulley being fixed on to the spindle itself, im- 
| mediately above the bottom bearing. The original 
| casing, having proved comparatively useless in case 
| of burstings, the separator is now protected by a 
| second screen, which has proved efficient. 

| A number of different advantages are claimed 
|for this separator, among which are, great ca- 
|pacity, a minimum of driving power, and of 
lubrication. It is made in two sizes, with a 
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|capacity of 11001b. to 12001b. and 500 Ib. to 
600 Ib. per hour respectively, with 4000 and 5000 
revolutions per minute. It is claimed for the 
second size that one horse can with ease drive 
two of these machines. 

A rather interesting observation has been made 
during high-speed trials with the steel vesselsof these 
separators, hen the speed is increased beyond 
some 8000 revolutions per minute, the vessel, being 
extended in the centre by the centrifugal force, 
declines to accompany the spindle. 

Besides those separators, of which we have given 
more or less detailed descriptions, there exist 
several other Scandinavian patents, and the num- 
ber is constantly being increased. Some of these 
have never got beyond the first stages ; others have, 
at an early age, succumbed to those infantine 
diseases peculiar to inventions; and one or two 
have, after giving fair promise, come to an untimely 
end through colliding with previous patent rights. 
Among the latter is the Nakskov, probably the one 
that was sold in the largest number, but its patent 
was found to be an infringement of the Burmeister 
and Wain’s patents, so the manufacture had to be 
discontinued. 








A NAVAL STATION IN NEW 
ZEALAND. 


Report on the Fitness of the Port oy Auckland for a 
Naval Station, and on the Calliope Dock. 


Auckland, August 30, 1887. 
THE desirability of establishing a naval station 
in New Zealand has been fully admitted on all sides, 
though the selection of a harbour for the purpose 
has been attended with a considerable ameunt of 
difficulty, possibly on account of the jealousy natu- 





rally existing between the inhabitants of the rival 
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ports. All doubt and hesitation concerning the 
question may, however, I think be considered as 
set at rest by the rapidly approaching completion 
of the new Calliope Graving Dock. 

The harbour of Auckland indeed naturally pre- 
sents unrivalled advantages both from its position, 
the depth of its waters, its coaling facilities, the 
absence of both bar and ‘‘rip,” and from the shelter 
afforded by the islands lying outside, which in 
heavy gales break both the force of the wind and 
ocean waves. 

Port Nicholson (the harbour of Wellington) is 
the only one in New Zealand with any pretension 
to rival Auckland, and it possesses two serious draw- 
backs ; the first being that it is too far south, and 
the second, that it has a funnel-like entrance, which 
concentrates the force of the wind when blowing 
in the direction of its length and prevents at times 
even large steamers from quitting the port. On 
the 12th of this month (August, 1887), both the 
Doric and the Rotamahana were detained from this 
cause at Wellington. 

Auckland Harbour being the nearest available 
southern port to the scattered groups of islands 
forming the eastern portion of the continent of 
Australasia, its advantages as a coaling station and 
as a docking harbour must be patent to all who 
have given the subject any consideration. 

A channel—lying between the isle of Rangitoto 
and the north shore—nearly a mile in width, and 
so devoid of danger that the pilot’s services are 
often dispensed with—leads to the harbour, and the 
depth of water is so great that the largest ship 
afloat can enter at dead low water and steam or 
sail right up to the Queen-street wharf. 
has command of the following coal mines, and its 
coal supply may be said to be practically unlimited. 

The Kawa Kawa Oolliery, Bay of Islands, is 
situated 120 miles from Auckland and close to a 
harbour, the navigation of whose waters is free 
from all obstructions up to the loading ground. 
A railway conveys the coal to the wharf at which 
a depth of 40 ft. of water is obtained, so that ships 
can be loaded direct without the intervention of 
barges. The annual output of this colliery is about 
40,000 tons of excellent steaming coal. 


The Kamo Mine at Whangarei, lying 65 miles 
north of Auckland by water, has been working nine 
years, during which the output has been 83,500 


tons of coal. The navigation to the Whangarei 
Harbour is clear of all obstacles, and the harbour 
itself is completely land-locked. A railway conveys 
the coal from the mine to the loading ground, where 
there is a depth of water of 22 ft. at low-water 
spring tides. The proprietor of this mine will under- 
take to deliver 500 tons of coal per day at 10s. a 
ton. 

The Whan Whan Mine is also situated at Whan- 
garei, and at present yields annually about 7000 
tons of coal. The mine, however, is not fully 
worked, and is stated to be capable of producing 
easily 100 tons a day. Its coal for steam purposes 
is reported to be nearly equal to that of the Kawa 
Kawa Mine. The facilities for loading vessels with 
this coal are the same as described in connection 
with the Kamo Colliery. 

The Tanpari Coal Mine, 65 miles by rail from 
Auckland, is situated at Huntly, on the Waikato 
River. A company owns the mine, which yielded 
in 1885, 37,225 tons. A seam of coal 45 ft. thick 
is now being worked, and the price per ton of the 
coal delivered in Auckland ranges from 15s. to 18s. 

The Waikato Mine, also worked by a company, 
and situated very close to the Tanpari, has an 
output of about 1000 tons per month, although it 
is stated that 600 tons a day could be delivered if 
required. The excellent quality of this coal for 
steaming purposes has been highly spoken of by the 
officers of several steamship companies. 

Besides the above described mines, one at Mara- 
marna, about 42 miles froia Auckland by water and 
rail, will shortly be in active operation. 

In a report sent by the chairman of the Auck- 
land Harbour Board to the First Lord of the 
Admiralty (for a copy of which Iam indebted to 
the courtesy of the secretary and treasurer, Mr. 
J. Brigham) it is stated that should the necessity 
arise the mines could produce 12,000 tons a week. 

The foregoing statement of facts, I think, plainly 
demonstrates the natural suitability of the port of 
Auckland for a naval station, and I will therefore 
now proceed to describe its docking capabilities. 

Before the Calliope Dock was undertaken by the 
Auckland Harbour rey a graving dock 300 ft. in 
length, 42 ft. broad on the floor, and with 14 ft. or 
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15 ft. of water on the sill at high spring tides, had 
already been built under their auspices. 

In 1877, when it was constructed, the net re- 
venue of the Board from all sources amounted to 
19,7731. 11s. 10d., but in 1885, when the new dock 
was commenced, the revenue had increased to 
42,1771. 1s. 11ld., of which the item ‘‘ Dock Dues” 
amounted to 1853/. 16s. 1d. The first dock con- 
structed, though quite equal to the ordinary require- 
ments at the time, was of very little use to Her 
Majesty’s war vessels or to large steamers. In the 
case of the s.s. Triumph, wrecked about three years 
ago near Auckland through gross carelessness, and 
sold by the underwriters as she lay on the rocks, 
its inadequate size was made manifest. Messrs. 
Fraser and Tinne, the principal engineers and iron- 
founders of Auckland, bought the ship as she lay 
and successfully floated her and towed her into the 
dock. The dock not being long enough to contain 
her entire length, water-tight bulkheads were built 
in between the sides of the vessel and the walls, 
leaving the stern of the vessel projecting outside. 
When the repairs of the docked portion were com- 
pleted, the bulkheads were knocked away, the ship 
floated out, and redocked stern first. This method 
of proceeding was of course attended with consi- 
derable expense and delay, but I am authoritatively 
told that the occurrence in no way irfluenced the 
harbour authorities in determining to construct the 
new dock, as the probability of a similar catastrophe 
again happening was too remote to be taken into 
consideration. The increasing traffic, and the 
remarkable adaptability of the port for a naval sta- 
tion, were probably the raisons détre of the under- 
ing. 

The work was commenced in 1885, the site selected 
being a point of land on the north shore, where at 
a distance of some 300ft. or 400ft. from the cliff, 
the foreshore suddenly shelves away, at an angle 
of about 45 deg., to a depth of sixfathoms. As the 
point of the bluff came obliquely across the site of 
the dock, some 70,000 yards of grey sandstone, 
laminated rock (of which the cliff is composed), had 
to be removed, the material being utilised in re- 
claiming the foreshore on either side of the pro- 
posed work. Some 11 or 12 acres of land were thus 
reclaimed, and will doubtless in a few years prove 
a great source of remuneration to the Harbour 
Board. A dam was formed by the contractor 
between the two reclamations, and trenches—dug 
round and a few feet from the edge of the seaward 
line of the latter—were filled with well-rammed 
puddle. The space to be occupied by the dock 
being thus secured from the irruption of sea water 
in serious quantities, the work of excavation of the 
sandstone rock proceeded apace. The following is 
a description of the undertaking, which may be 
said to resemble, in most particulars, the ordinary 
form of graving dock : ; 

Its length is 500 ft. ; its breadth at the entrance 
80 ft., the width of the floor 40 ft., and the width 
at the surface of the ground 110 ft. The side 
walls are composed of twelve altars (or steps for 
shoring purposes) of three different sizes, seven, 
starting from the floor of the deck, being each 
2ft. high; one, 11 ft. in height, succeeding these ; 
and four, each 4 ft. high, completing the side. 
These altars run the entire length of the dock, 
ending abruptly at its head in order to allow of 
its being lengthened should naval authorities and 
shipbuilders at some future period construct abnor- 
mally large vessels. At present I believe there are 
only two ships afloat which the dock cannot accom- 
modate, viz., the Great Eastern and the City of 
Rome. At the top and bottom corners of the dock 
are flights of steps, leading from the surface of the 
ground to the foot of the deep altar, and from the 
foot of the deep altar to the floor there are three 
flights of steps on either side. In a recess formed 
in the centre of the head of the dock is another 
flight of steps divided down the centre by a timber 
slide. This recess is sufficiently wide to admit the 
projecting portion of a fiddle-bowed ship. 

About 15 ft. inside the sill is the rudder well, 
which is 10 ft. in diameter and 15 ft. deep, and is 
faced with bricks with concrete backing. Opposite 
to it in the left-hand side of the dock looking sea- 
wards, and on a level with the floor, is a bell- 
mouthed tunnel leading to the main pumps. This 
tunnel after passing the penstock is divided and 
branches to two wells connected with the cylinders 
of the pumps which are of the plunger type with 
double-acting pump cylinders. The diameter of 
each plunger is 4 ft. and the stroke 5 ft. The two 
tunnels, after passing the pump wells, again merge 





into one which discharges into thesea. The pumps 
are actuated by a couple of single-cylinder hori- 
zontal engines, each with a steam-jacketted 34 in. 
cylinder, a 4 ft. stroke, and a flywheel 15 ft. in dia- 
meter and 10 tons in weight. 

On the same side of the dock is situated the 
caisson chamber, which is 85 ft. long by 154 ft. 
wide. The caisson groove is 18 in. deep; on its 
seaward side is anapron 154 ft. wide, at the ends of 
which are the entrance walls having curved returns 
commencing on the outside of the apron and ter- 
minating in wing walls constructed of local volcanic 
stone. At the opposite side of the dock to the 
caisson chamber is the inlet culvert which discharges 
through the sill. 

Ninety-seven keel blocks with 5 ft. centres are 
laid on the floor of the dock, and though 3 ft. 6 in. 
in height they do not project above the level or 
detract from the height of water on the sill, which 
is 33 ft. at high spring tides and 23 ft. at low water. 

The sill is 16 ft. wide, and is formed of concrete 
faced with dressed stone (blue basalt from Mel- 
bourne). In the floor of the dock is built a brick 
invert seven bricks thick, with a radius of 147 ft. 
This invert runs the entire length of the dock, and 
returns upwards at the seaward end to meet the 
stone bed of the sill; it is bedded in concrete, and 
above it is the concrete flooring constructed with a 
slight camber, so as to throw off rain water from the 
centre of the dock to the sides, and thus insure men 
working dry-footed under ships during wet weather. 

The walls of the dock are composed entirely of 
concrete of an average thickness of nearly 7 ft. ; as 
there was a considerable leakage from the sand- 
stone, small drain tiles were placed at intervals 
next to the rock, and connected with a central 
9-in, pipe laid under the cement floor and empty- 
ing into the rudder well with a fall of 1ft. 3 in., 
the floor of the dock having the same inclination. 

The leakage from the rock amounts to 83,000 gal- 
lons every twenty-four hours, but the main drain is 
provided with a valve so that the water can be shut 
off at any time. The principal object of the drains 
was, I believe, to prevent the water washing away 
any of the concrete before it became thoroughly 
set. 

The caisson which closes the dock entrance is 
built of wrought-iron plates on angle-iron framings, 
and is braced horizontally and diagonally with 
angle-iron. It is 83 ft. long, and 15 ft. broad, 
and contains a water-tight deck, above which a 
tank occupies the central portion of the caisson. 
This tank is emptied and filled by a pump fixed 
near it, so that the caisson can be floated and 
hauled out of its chamber by chains and hauling 
gear, and then sunk in position in the groove. 
There are three bulkheads built in the caisson, and 
trunk ways lead from the deckings to the various 
parts of the interior. Its edge is faced with wood 
in order to fit close against the sill, which is polished 
where contact takes place. 

The excavation for the dock itself amounted to 
about 83,000 cubic yards, making the total removal 
of rock about 153,000 cubic yards ; 25,000 barrels 
of Portland cement have been used on the work, 
the concrete being composed of two parts sand, two 
of stone, and two of gravel to one of cement, except 
for the inside face work, where only sand was mixed 
with the cement. 

The consulting engineer is Mr. W. Errington, . 
Mem. Inst. C.E., and the resident engineer—to 
whom I am greatly indebted for information—is 
Mr. J. H. Twainson, Assoc. M. Inst. C.E. The 
total cost of the dock will be 120,000/. The con- 
tractor, Mr. Pierce Lanagan, has carried out the 
work in a thoroughly satisfactory manner, and 
expects to have the dock opened within the next 
three months. P. W. Bartow. 





SUBMARINE MINING. 
By Lieut.-Colonel Bucknitt, R.E. (Ret.) 
(Continued from page 496.) 

Tr now remains to settle upon the best shape of 
sinker. A convenient form was designed by the 
writer in 1875, was adopted in 1878 by the Govern- 
ment, and has remained the service pattern up to 
date. Prior to 1878 the mushroom sinkers did not 
house one into the other, and they consequently 
occupied valuable space in store, or encumbered 
the ground round the cranes, or sinker platforms 
had to be built whence they could be rolled on to the 
trucks. Moreover, when transported from the central 
store to out stations, they took up more space on 
board ship and were not so easily secured in the 
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hold as at present. The sinker is circular, and all 
between 6 cwt. and 4 ton can be made of the same 
diameter, viz., 2 ft. 2in.; the different weights 
being obtained by different heights. It has a flat top 
(see Figs. 44 and 45) and a strong central 3 in. eye 
made of #in. wroughtiron. Near the circumference 
there are three triangular indentations, about 
3} in. deep at the outside and narrow part, and 
sloping upwards to nothing at the inner and wider 
portion. 

Each indentation is provided with a wrought-iron 
bar across the top of the outer opening, and these 
bars not only strengthen the sides of the indenta- 
tions but act as additional eyes for attaching chains, 
&c., to the sinker, as required, and keep the feet in 
position when the sinkers are housed. The bottom 
of the sinker is slightly concave, and has three 
feet cast upon it which fit into the three indentations 
on the top of a similar sinker belowit. The service 
pattern has four feet and four indentations instead 
of three. A few improvements now suggest them- 
selves to the writer. 

1. The wrought iron should be { in, in place of # in. 

2, It would cften be convenient to connect two 
sinkers rigidly to form a single sinker of greater 
weight, and this can readily be provided for by 
simply leaving three vertical holes (see Fig. 44) 
through which wrought-iron bolts could be passed 
and secured by suitable nuts. 

3. As the system of mooring by the electric cable 
has been advocated in these articles, especially when 
two sinkers are employed on a span, provision should 
be made for securing the cable to a sinker in such 
a manner that it shall be firmly held at the centre 
of the sinker. When so used the central eye will 
not be required, and the cable can therefore be 
fixed by a hook passing through a hole from the 
central cavity in the bottom of the sinker, the nuts 
being put on by a box spanner. 

Cast-iron sinkers of above pattern 26 in. in dia- 
meter weigh in air about 133 lb. per inch of depth, 
the average weight of cast iron being 444 lb. per 
cubic foot. They can be cast of any desired 
thickness between the limits of 5 in. and 13} in., 
which give weights of 6 cwt. and 16 cwt. respec- 
tively. Beyond these limits sinkers of smaller or 
larger diameter should be employed, a good rule 
being that the depth shall range from about one- 
fifth to half the diameter. But if 26 in. sinkers be 
cast weighing 6 cwt., 8cwt., and 10 cwt. in air, and 
the suggestion be adopted of bolting two together 
when required, we obtain a range from 6 cwt. to 
16 cwt. at steps of 2cwt. Thus: 

6, 8, 10, (6+6) = 12, (6+8) = 14, (6+10), or (8+8)=16. 
Such a range would probably meet all the usual 
requirements for the service. 

If, however, it be considered advisable to provide 
for the range with still smaller steps, it could be 
done by adopting a further suggestion which is now 
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Side view of Cable Grip 
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made, viz., to manufacture the sinkers in three 
parts : top piece, that part shown above the dotted 
line C D in Fig. 45; bottom piece, that part shown 
below C D, and in the middlea number of iron discs 
of the commonest and cheapest ship-plate, say 1 in. 
thick, the discs being added or subtracted according 








to the weight of sinker required. When 16 cwt. 
has to be exceeded, a convenient diameter for cast- 
iron sinkers is 3 ft., and this gives 266 lb. per inch 
of depth, or double the weight of the 26 in. sinkers. 
A 17 cwt. sinker must then be 7.2 in. thick and a 
27 cwt. sinker 11.4 in. thick. As, however, these 
sinkers are only required on rare occasions, they 
can be cast when required of the thickness to give 
the desired weight. 

It is seldom necessary or desirable to moor mines 
or sinkers weighing less than 5 cwt. in air. But 
light sinkers are required for marking buoys and 
other purposes, and it is convenient that the 
weight should then be adjustable between the limit 
of $cwt. and 2 cwt. or 3 cwt. This can be done 
by making the sinker (now suggested) of several 
iron discs and bracing them together by through 
bolts, the number of discs used giving the required 
weight. Discs 16 in. in diameter and 1 in. thick, 
made of wrought iron, weigh 4 cwt. each, and these 
dimensions are recommended. Even with small 
sinkers it is often convenient to use a lowering or 
slip line. Two or more eye-bolts should therefore 
be provided as shown in Fig. 46. 
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Mooring Lines.—These are made of flexible steel 
wire rope, the desiderata being strength united 
as far as possible with flexibility, lightness, small 
diameter so as to resist moving water as little as 
possible, and lasting power. Strength and flexibility 
are obtained by the employment of steel wires of 
smal! gauge, but durability in salt water is obtained 
best by wires of large dimensions. A compromise 
is therefore necessary. In the first place let us 
examine the working loads which may be brought 
upon such ropes. The outside limits of weight are 
practically given in the column marked W of the 
Table of sinkers, for these sinkers in many in- 
stances would have to be brought to the surface 
again by means of the wire ropes which connect 
the mines to them. Thus the large buoyant mine, 
Fig. 42 (page 474 ante), say in 21 fathoms, the 
current running 54 knots must have 27 cwt. sinkers, 
and if they become imbedded in mud 50 per cent. 
additional tension might come on the wire rope 
before they would budge. Thus the tension might 
rise to as much as 50 cwt., say 24 tons, and the 
breaking strain of such rope should therefore not 
be Jess than 15 tons. 

Similarly, the smaller size of 5001b. buoyant 
mines when moored in 21 fathoms, and a current 
velocity of 34 knots, require two sinkers of 104 cwt. 
each, or 16 cwt. as the safe load of the wire rope, 
say a breaking strength of nearly 5 tons. Also, 
the 3} ft. spherical electro-contact mines in 11 
fathoms and a 4-knot current, if on a single moor- 
ing, require a sinker of 22} cwt., and therefore a 
mooring line up to a safe load of nearly 34 cwt., say 
a breaking strain of 10tons. Also contact mines on 
two sinkers in 21 fathoms, and 4-knot current, re- 


}| quire sinkers of 14 cwt., and therefore a mooring 


line up to 21 cwt., or a breaking strength of nearly 
64 tons. But the large spherical mines on a single 
mooring are not recommended ; and the large 
5001b. buoyant mines in deep and swift waters 
should only be rarely employed. For most situa- 
tions, therefore, a breaking strength of 64 tons is 
ample, and frequently one of 54 tons is sufficient. 
A 2 in. steel wire rope may therefore be taken and 
accepted as strong enough for submarine buoyant 
mines in general, and 2? steel wire rope for the 
exceptional situations mentioned. The Table in 
the next column is for Mr. Bullivant’s pattern. 
The information given in the last column is im- 
portant. If smaller drums be used, the wire rope 
is sure to be damaged, and the diameter of the 
drums on the steam winches of the mooring steamers, 
as well as those of the hand winches on the pinnaces, 
must be fashioned accordingly, and the gearing so 
designed that the winches will then work properly 
when the maximum strain is put on the wire rope. 
The larger the barrel, the better so far as the rope 
is concerned, but care must be taken to see that the 
machinery is then strong enough to turn it with 
maximum load upon it. When the rope only passes 
over a sheave, the diameter of the sheave may be 
one-sixth less than the dimensions given. The 








2 in. rope is very convenient for submarine mining. 
It consists of six strands round a hempen core, each 
strand containing twelve No. 19 B. W.G. galvanised 
steel wires. Its circumference and its weight are 
a little less than the figures given on the Table, and 
its strength is alittle more. With a proof strain 


Particulars of Mooring Cables. 
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of about 4 tons it stretches about 1 in. per fathom. 
This rope will not deteriorate in store if kept well 
oiled, and Mr. Bullivant informs the writer that the 
4% in. patent flexible steel wire rope he supplied to 
the ship Lady Jocelyn in September, 1874, was, 
after it had been in use ten years, tested at Mr. 
Kirkaldy’s public testing machine, and it actually 
took a greater breaking strain than was guaranteed 
at the date of supply. 

Chain.—When a buoyant mine has to be raised 
it is not desirable to use the armoured electric 
cable for this purpose, although it ought to be 
strong enough if required. It is better to stopper 
a piece of chain along the cable of sufficient length 
to reach from the sinker to the surface, and thence 
over the sheave or joggle at the bow of the moor- 
ing steamer to the winch or capstan. The remarks 
just made concerning the necessary strengths of 
wire mooring ropes, apply equally to these so-called 
tripping chains, and the following Table may be 
useful : 


Particulars of Tripping Chains. 
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The jin., } in., and ° in. chains are those most usually employed. 


Before concluding these remarks on the mooring 
gear, a few words are necessary concerning a small 
detail that has given an infinity of trouble—the 
shackle. An ordinary shackle with a split pin is 
unsatisfactory, as the split portion becomes rusty 
and frequently breaks. Perhaps, if made of steel, 
this defect may be rectified. A shackle with a screw 
pin is apt to unscrew and become unfastened by the 
constant swaying motion of a buoyant mine ina 
current, and if the pin be secured through its eye 
to the shackle by means of wire, the latter is not 
easily disengaged on a cold day by a man hanging 
over the bow of a mooring steamer with only one 
hand available. When picking up mines the neces- 
sity of having a shackle that can be easily unfas- 
tened and yet that will not become unfastened un- 
intentionally, became apparent. 

A Scotch smith, M‘Inlay by name, who was a 
sapper in the Royal Engineers, invented an ar- 
rangement which answered well. He secured and 
incorporated a small cross-pin with the shackle pin 
so that half of the cross-pin projected beyond the 
surface of the shoulder of the shackle pin, and he 
filed an indentation in the corresponding surface of 
the shackle, so that when the shackle pin was 
screwed up, the shackle itself was pushed back or 
bent until the cross-pin came opposite the indenta- 
tion, and the spring of the shackle then caused 
it to fly back, making the whole secure. These 
shackles never come undone accidentally, and can 
yet be unfastened easily by a small marlinspike. 
Another shackle, however, has been adopted into 
the English service. It is the invention and has 
been patented by Major R. M. Ruck, R.E., the 
Assistant Inspector of Submarine Defences. The 
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ENGINE AND DYNAMO FOR THE SS. 


“VICTORIA.” 


CONSTRUCTED BY THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, LIMITED, LONDON. 


(For Description, see opposite Page.) 
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pin is secured by means of an india-rubber wesher, | puted improvements, but the foregoing description 
which engages the pin over a portion that is reduced | explains the idea underlying them, and if further 
in diameter. The washer keeps the pin in position | information be required it can be obtained by 
when there is no strain on the shackle, but when | writing to the makers, Messrs. Emerson, Walker, 
the shackle is in tension a small catch at the}and Thompson Brothers, Winlaton, Blaydon-on- 
end of the pin prevents it from slipping back. To | Tyne. 

open the shackle there must be no tension upon it, (To be continued.) 

when the pin can be readily forced back by the 
thumb, and then pulled at the other end until the| N=woastte Free Liprary.—We have previously 


catch is brought up by @ rubber washer. The] Punic Libraries Committee of Neveastle-upon-T'yne, and 
shackle is closéd by ny pushing the pin back. | now we have received a snteteiese of the juvenile on 
This shackle has recently undergone certain re- | ment of the lending library. This appears to be equal to | 











its predecessors. We notice that at a recent stock-taking 
payee were only three volumes unaccounted for out of 

29,000, while the total number of volumes lost in seven 
years is only nineteen, value 2/. 14s. 


WEIGHTS AND MEASURES IN THE Straits SETTLE- 
MENTS.—1 pau or quarter chupak= 2 imperial gills. 
or or pint =4 3 ‘3 
” quart = 8 ” ” 
1 gantang or ain =32 55 
ltahil= 1402. avoirdupo 
1S 4. =. +. eee see qn 
1,600 = 100 ,, = 1 pikul= 1334 lb. 
64,000 ,, =4000 ,, =40 ,, =5333% 1b, 
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THE ELECTRIC LIGHTING OF THE SS. 








GOODWIN AND HOW’S FOUNDRY LADLE. 
An automatic and very simple means of skimming 
the metal is provided in the foundry ladle which we 
illustrate herewith. The main body of the ladle is 
cylindrical (Fig. 2), but it is extended one side to form 
a spout by which the metal is poured. The communi- 
cation between the ladle and the spout is made near 
the bottom, sv that the metal which flows over the 
lip is drawn from the bottom of the general mass. The 
scorie and sand float on the top of the metal and are 
entirely prevented from escaping into the moulds, 
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which contain nothing butcleaniron. The division or 
skimmer plate, between the ladle and the spout, is 
readily removable, and is provided with efficient means 
for holding the refractory lining. This ladle has been 
adopted by Messrs. Handyside, the Horseley Com- 
pany, Tangye’s Limited, the Phenix Foundry, the 
Grange Iron Company, the London, Brighton, and 
South Coast Railway Company (locomotive depart- 
ment), Ransomes and Rapier, Diibs and Co., the Steel 
Company of Scotland, and many other leading firms. 
It is made by Messrs. Goodwin and How, 2, Victoria 
Mansions, Westminster. 





ELECTRIC LIGHTING OF THE 

8.8. “VICTORIA” AND ‘‘ BRITANNIA.” 

THE magnificent fleet of the Peninsular and Oriental 
Steamship Company has, during the past few years, 
been erafatte tted with the electric light, one vessel 
following another, and each having the Senefit of the 
experience gained in those which preceded it. From 
the ample opportunities thus placed at his command, 
Mr, Hall, the head of the en ineering and marine de- 
partment of the company’s business, has decided that 
success is best obtained by the use of machinery which 
conforms to the ideas and habits of thought of ship’s 
engineers, and which they can take charge of without 





special instruction or explanation. In order to act 
spe this idea, it is evident that the use of all belting, 
wheels, and other form of multiplying gear, must be 
abandoned, equally with the various high-speed en- 
pines which run in closed casings and have more or 
ess complicated arrangements of valves. An engine 
as nearly of the marine type as possible, driving direct 
on to the spindle of a dynamo, as if it were a screw 
shaft, is the ideal arrangement of Mr. Hall, and this, 
by the progress recently made in electrical engineering, 
he has been able to secure for the two splendid new 
vessels, the Victoria and the Britannia. As long as 
the minimum speed of a large dynamo was 400 to 500 
revolutions per minnte, its direct driving by the ordi- 
nary type of engine was subject to toomany drawbacks 
to render it preferable to the use of intermediate gear- 
ing, but now that machines are made {capable of run- 
ning at 200 revolutions, and at the same time of — 
Fe very large output, the case is entirely changed, an 

| there is no longer the need of resorting to driving 
| appliances which are not viewed with favour by the 
| seagoing engineer. 

he plant erected on the Victoria and Britannia by 
the Anglo-American Brush Electric Light Company, 
Limited, of Belvedere-road, London, is illustrated on the 
Opposite page. It consists of a Tangye engine having 
cylinders 8 in. and 16 in. in diameter respectively, by 
10 in. stroke, driving directly on to a Victoria Brush 
dynamo capable of feeding 450 lamps. Between the 
crankshaft and the armature spindle is an improved 
form of Oldham coupling, consisting of two plate 
couplings with an intermediate disc. In the face of 
each plate coupling there are two flattened studs which 
take into a slot in one face of the intermediate disc, the 
slots on the opposite sides of the disc being at right 
angles to each other. A shrouding on one —— 
covers the disc and studs. Thus if the two shafts 
should fail to lie in the same straight line, the couplin 
permits them both to work freely. The dynamo, whic 
is self-regulating, has six poles, and gives its full output 
at 200 revolutions per minute. 

The plant is entirely in duplicate, each set being 
capable of maintaining all the lights. The conductors 
from the dynamos are led to a main switch-board, and 
are then distributed through the vessel on the single- 
wire system, in which the frames and plating of the 
ship serve as return conductors to the engine-room. 
The lamps and groups of lamps are turned in and out 
by the porcelain switches made by Messrs. Dorman 
and Smith, of Manchester, and which were described 
and illustrated on page 276 ante. 

The Peninsular nt Oriental Company’s vessels pass 
through the Suez Canal, and according to the present 
regulations they are allowed to steam on at night, in- 
stead of being obliged to moor at dusk, if they are 

rovided with search lights. For this purpose the 

rush Company provides the apparatus illustrated 
above. This consists of a cage which is suspended over 
the bows of the vessel and is lowered within 8 ft. of 
the water. In this cage there is mounted an are lamp 
taking a current of 70 ampéres and 65 volts. The 
lamp is regulated by hand by an attendant who sits 
behind it and feeds the carbons together as they are 
consumed. The beam is reflected y a mirror 22 in, 
in diameter and 12in. focus, and then is spread 
sideways by a dispersion lens which widens it into 
a sector subtending an angle of 22 deg. The direct 
rays of the arc sre prevented from leaving the lantern 
by a carbon shield, but as the crater is turned towards 
the mirror there is very little loss from this cause. By 
the use of this apparatus the time of passing through 
the canal is reduced from an average of 36 hours to 
15 or 18 hours. In the case of a vessel fitted with 
duplicate plant, the spare dynamois employed to work 
the arc lamp in ing the canal. Vessels that are 
not fitted with electric yf sere take them on deck 
on entering the canal and discharge them at the other 
end, and thus one set will serve a whole fleet of 
steamers, 








Tue Exvxectric Licut1n CANADA,—Guelph is to be lighted 
with sixteen electric lights. The cost is estimated at 
43 cents per light per night. 
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THE LOSS INCURRED IN THE ELEC- 
TRICAL TRANSMISSION OF POWER. 
By Beprorp McNgr11, A.R.S.M. 
THE production of electric energy by the utilisation of 


ON 


water power, and its subsequent re-conversion into me- 
chanical force at a point distant from the generating 
station, is a subject of extreme economic interest, espe- 
cially where—as is the case at the Phenix Company’s 
mines, Westport District, New Zealand—the rugged 
nature of the country renders water supply unavailable, 
save at heavy cost; and where, also, steam power is out 
of the question, owing to the prohibitive cost of fuel. 

In the latest report of Mr. H. A. Gordon, Government 
Engineer, to the General Assembly, New Zealand, 1887 
(from which the following particulars have been mainly 
derived), an account is given of the successful installation 
by the ey om of the above mine, of an electric plant for 
driving a 20-head stamp battery. 

Power is in the first case obtained from two Pelton 
hurdy-gurdy wheels, each 6 ft. in diameter, and 10in. wide 
in the face, which are erected at the base of an almost 
perpendicular cliff, 165 ft. high. The water is brought to 
the top of the cliff by an open cutting, and taken down 
the face of it in two wrought-iron tubes, each of which is 
22 in. in diameter at the top, tapering to 6 in. at the 
bottom, where a nozzle 24 in. in diameter is fixed so as to 
discharge the water into the buckets of the wheel. The 
y averve of water used is given as ‘‘five to six sluice-heads, 

ve sluice-heads with a pressure of 165 ft.on the wheels being 
capable of transmitting about 70 horse-power.” Whether 
itis to be understood that 70 horse-power is furnished by 
the water wheels, or whether that number is derived simply 
by multiplying the weight of water by its height of fall, 
is uncertain; but in the latter case, assuming an efficiency 
of 85 per cent., we have a resultant of 594 horse-power as 
being available for driving the generating dynamos. 

Two of the latter, of the Brush pattern, are employed, 
each having four large electro-magnets, forming two horse- 
shoe magnets, between which ioe ormatere revolves at a 
speed of 750 revolutions per minute. The armature ring 
itself is 26in. in diameter, and carries 12 coils joined in 
pairs, and connected with the commutators in the usual 
way. As soon as the armature begins to revolve, the 
current generated passes to the commutator next to the 
brushes, then through the field magnets, and so, vid one 
of the terminals of the machine, into the circuit, returning 
through a Victoria motor at the stamps battery to the 
other terminal of the generator, and so back into the 
armature coil, The leads consist of copper wire 4in. in 
diameter, and 1? miles long. 

The two generators together furnish a current of 15 am- 
peres, the electromotive force of which is supposed to be 
2000 volts; but, as no voltmeter is attached, this may be 
a an approximation. 

he Victoria motor fixed at the crushing battery for 
driving the stamps differs in construction from the gene- 
rating dynamos, so as to adapt it to the duties it has to 
rform. To this end it is furnished with one set of 
rushes, one commutator, and, in place of two horse-shoe 
magnets and six armature coils as in the generators, is 
eae with six magnets and 90 armature coils respec- 
tively. 

The current from the leads passing through the field 
magnets of the motor renders them powerfully magnetic, 
whilst the coils approaching the surfaces are tra- 
ve by currents flowing in the opposite direction. 


Attraction ensues, and the armature turns so that the 
coils may approach as nearly as they can to the magnets. 
By this movement, however, the commutator bars slip 
from under the brushes, and the direction of the currents 





in the coils immediately changes, causing repulsion be- 
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tween them and the field magnets. Briefly, therefore, as 
any two opposite coils approach the poles, they are drawn 
towards the latter, whilst on leaving they are thrust 
away. The speed of the motor is 350 revolutions per 
minute. 

When it is wished to run the generators whilst the 
motor is standing, the current, before entering the latter, 
is switched through a long series of spiral coils of iron 
wire, and its energy converted into heat. 

The electromotive force given off by the motor is stated 
to be not over 20 horse- power. 

We arrive now at the following practical results: 
Assuming that the effective power furnished by the water- 
wheels is, say, 85 per cent. of 70 horse-power, 


Horse-power. 

Then we have, as representing the power 

available for driving the generators, say 60 
Deduct the power given out by the motor, 
say... - a ssp ise of 


or 2 of the total power as being actually lost. 


The original paper is, as will already have been ap- 
parent, unfortunately silent upon many details that would 
throw light upon so low a percentage result; but an 
allusion to the difficulties experienced in coupling the two 
generators, so that each shall furnish the same amount of 
current as when running singly, is not without consider- 
able significance. 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was very strong last Thursday afternoon, and a large 
amount of business was done in Scotch and hematite iron, 
the price of the former rising 74d. and the latter 64d. per 
ton. Cleveland iron did not respond to the general advance, 
and, in fact, it closed 4d. per ton under the previous day’s 
closing quotations. Inthe forenoon the price at which 
Scotch warrants were sold ranged between 403. and 
39s. 84d, per ton cash, and the close was buyers at 
393. 10d. cash ; and in the afternoon up to 40s. 7d. per 
ton cash was reached. The settlement prices at the close 
were—Scotch warrants, 40s. 6d.; Cleveland, 31s. 9d. ; 
hematite iron, 43s. 6d. per ton. At the opening on the 
following day the market was also very strong, and prices 
were at one time 4d. per ton above Thursday’s highest for 
Scotch iron; but business eased off, and the close was 
14d. per ton under the finish on the preceding day, while 
the price of Cleveland waz 1d. per ton higher, and that of 
hematite iron was 1d. per ton lower. Up to 40s. 11d. per 
ton cash was paid for Scotch warrants in the forenoon, 
and the lowest in the afternoon was 40s. 34d. cash. The 
top price fur hematite iron was 43s. 74d. per ton cash. 
The closing settlement prices were—Scotch warrants, 
40s. 44d. ; Cleveland, 31s. 9d. ; hematite iron, 43s. 3d. per 
ton. Monday’s market opened quieter, but soon recovered, 
and prices, after being run 2}d. per ton under, were 
run up 44d, per ton above last week’s closing quota- 
tions ; and the final quotations, although still under 
the best price, were 2d. over last Friday’s close. 
Both Cleveland and hematite warrants closed 3d. per ton 
dearer, In the forenoon up to 40s. 6d. cash was obtained 
fur Scotch iron, and in the afternoon up to 40s. 84d. The 
settlement price at the close were—Scotch, 42s. 6d. per 
ton ; Cleveland, 32s, ; hematite warrants, 43s. 6d. per ton. 
The market was again strong yesterday and prices met 
with afurther advance. Scotch iron improved in price 3d. 
per ton, Cleveland iron 14d., and hematite iron from 24d. 
to 3d. per ton. In the course of the forenoon up to 
40s. 9d. was paid for Scotch warrants, and in the after- 
noon the prica advanced to 40s. 11d. cash, but that was 
not maintained to the close. Up to 32s. 34d. was paid 
for Cleveland, and up to 43s. 114d. for hematite iron in 
the afternoon, the close settlement pricea, however, being 
—Secotch, 40s. 94. per ton; Cleveland, 32s. 14d. ; hema- 
tite warrants, 43s. 9d. A large amount of business was 
done to-day, both in Scotch and in hematite iron, and 
prices had a sharp advance. It is believed that over 
50,000 tons of Scotch iron changed hands. The bulk of 
the buying appeared to be on outside account, but there 
was also rome ‘‘ bear” covering. The cash price rose 54d. 
per ton in the forenoon market, but there was a decline to 
dis, ld. per ton in the afternoon. There has been con- 
siderable excitement in the market during the past few 
days, and some large quantities of warrants have changed 
hands from day to day, lots amounting as high as 20,000 
tons. The market is in a highly speculative mood, 
aud the advance in prica is in sympathy with the rise 
in the value of cop; er and tin. Some outside speculators 
who have been dealing in those metals, have now turned 
their attention to pig-iron warrants, in the belief that the 
price is bound to advance. A number of consumers, whose 
stocks had got very low, have als» found it to be necessary to 
make forward purchases in view of probable requirements. 
The number of blast furnaces in actual operation is still 84, 
ascompared with 68 at this time last year, and 92 at the 
same time in 1885. Last week’s shipments of pig iron for 
all Scotch ports amounted to 13,594 tons, against 5005 tons 
in the preceding week, and 4870 tons in the correspond- 
ing week last year. They included 1600 tons for the 
United States, 350 tons for Australia, 246 tons for France, 
4307 tons for Italy, 400 tons for Holland, smaller quantities 
for other countries, aud 3506 tons coastwise. The stock 
of pig iron in Messrs Connal’s and Co.’s public warrant 
stores stood at 938,065 tons yesterday afternoon, as com- 
pared with 935,496 tons ye-terday week, thus showing 
an increase for the week of 1569 tons. 


The Malleable Iron Trade.—The manufacturers of malle- 
able iron keep vary busy, and continue to pass large 








quantities of finished iron through their hands. The 
unremunerative price, however, is the great drawback. 
Since last week, however, a slight advance falls to be re- 
corded. The following are the current quotations: Mer- 
chant bars, 4/. 15s., and even up to 4l. 16s. 3d. is quoted 
to-day ; angles, 4. 13s. 9d. ; best bars, 5/.; rivet iron, 
4l. 15s. ; nut iron, 4/, 11s. 3d. ; plates, 5/. 7s. 6d., all less 
5 per cent. discount. This firmness in prices is attributable 
tu the rise in steel and the stiffness in the price of pig-iron. 
Shipment orders are keeping very steady, although a large 
number of foreign inquiries come to very little. Several 
fair orders for shipment were placed towards the end of 
last week. The country trade also is wakening up, there- 
fore merchants are much busier with their warehouse 
trade, The town demand also continues brisk, and has 
every appearance of remaining so, as engineers, smiths, 
and other consumers of iron seem to have plenty of work 
on hand. Indeed, if prices just keep moving upwards, the 
trade will soon be in a thoroughly healthy condition, for, 
as regards the quantity of work, makers have nothing to 
complain of. ‘The Indian demand for unbranded iron 
shows no sign of improving, and with the high freights 
at present current, an increased demand from the East 
can hardly be expected. Present price is 4/. 6s. per ton 
net. Old rails and scrap iron are very dull, with hardly 
any business doing. Present quotations are: Old rails, 
56s, per ton ; scrap iron, 46s, 6d. per ton, with sellers at 
these figures. An American demand is eagerly looked 
for by the dealers in these metals. 


The Scotch Steel Trade.—There are said to be very large 
inquiries in the market for steel, in addition to which 
orders have been plaeed within the past few days for an 
enormous quantity. The orders booked by one firm will, 
it is said, keep them going for six months. Prices have 
materially advanced all round on account of the increasing 
demand, and in sympathy with the rise in the price of 
hematite iron and rawore. Plates and angle bars 
are reported to be up 7s. 6d. per ton this week. It 
would appear as if better times were in store for the 
steel manufacturers at no very distant date. Within 
the past few days there has been a little hitch between 
the Steel Company of Scotland and some classes of 
their workmen on the question of wages, on which 
a reduction has been announced. It is stated that the 
other leading steel manufacturers would not join in a 
proposal for a general reduction, and even the hitch re- 
ferred to seems likely to be settled amicably, if it is not 
already settled. It is worthy of notice that the shares of 
the Steel Company of Scotland have recently improved in 
value very considerably. 


Clyde Shipbuilding Trade.—The low ebb to which the 
shipbuilding industry of the Clyde has fallen during the 
past few months, is evidenced by the output of new 
shipping during the month ending to-day. Only seven 
vessels have been launched during the month, of an 
aggregate of 4108 tons, which is the lowest amount of new 
tonnage launched in any one month for many years back. 
This total is 14,973 tons under that for the same month 
last year, and 40,066 tons under the output for Novem- 
ber, 1882. Over the eleven months of the year 178 vessels, 
of a total of 179,272 tons, have been launched from Clyde 
shipyards, or 10,852 tons over the output during the same 
period last year, but 193,085 tons less than that for the 
corresponding eleven months of 1883. The vessels launched 
during the month were : A screw steamer of 1650 tons for 
the Scottish Oriental Company, by the Fairfield Ship- 
building and Engineering Company; two paddle-wheel 
steamers of 674 tons each, for the Irrawaddy Flotilla 
Company, by Messrs. William Denny and Brothers ; a 
screw hopper dredger, by Messrs. William Simons and 
Co.; two hopper barges of 400 tons each, for the Suez 
Canal Company, by Messrs. Lobnitz and Co. ; and a twin- 
screw steamer Y Mr. W. S. Cumming. 


Additional Shipbuilding Contracts.—Several additional | g 


shipbuilding contracts recently closed by Clyde firms fall 
to be noticed. It is stated that Messrs. Russell and Co., 
shipbuilders, have contracted for the construction of two 
steamers and a sailing ship, all of large proportions. This 
is in addition to the work already announced as contracted 
fur by this firm. The building berths in the two yards 
in Port-Glasgow, and the one in Greenock, will not only 
now be fully occupied, but have other vessels to lay down 
as they are vacated. It is stated that this firm alone 
have about eighteen keels contracted for. For the West 
India and Pacific Steam Navigation Company they are to 
build another steamer symilar to the one which they con- 
tracted for nearly two months ago. She is to be a vessel 
of 3600 tons, and measuring 370 ft. by 41 ft. by 27 ft. 
Messrs. Charles Connell and Co., Whiteinch, have con- 
tracted to build a screw steamer of 3200 tons for the 
Indian service, the engines to be supplied by Messrs. 
John and James Thomson, Glasgow, who have also 
contracted to make a set of triple-expansion engines for 
one of the Channel mail steamers. Hor foreign owners, 
Messrs. Simons and Co., Renfrew, are about to 
construct and engine two steam launches, each about 
60 ft. in length, and fitted for carrying passengers. Mr. 
Robert Rodger, boatbuilder, Port-Glasgow, has secured 
a contract from the Admiralty to build nineteen boats to 
be used for submarine purposes in connection with the 
working of torpedoes. They are to be delivered at Wool- 
wich within three months. Mr. Rodger has also secured 
a contract for a steam tug for foreign owners. The 
sprees: are to be supplied by Messrs. Muir and Houston, 
asgow. 


Royal Scottish Society of Arts.—A meeting of this society 
was held in Edinburgh on Monday night, at which Dr. 
Sang, the secretary, read a paper on the ‘‘ Correction of 
the Ship’s Compass,” which led to some discussion. 
discussion also took place on a paper by Mr. Alan Brebner, 


A | Money for the pi 





on “ Harbour Construction,” the speakers being Messrs, 
Dyce Cay, Westland, and Reid. 


Est of Scotland Engineering Association.—At a meet- 
ing of this association held in Edinburgh last night, a 
— was read by Mr. J. B. Bennett, on the ‘* Dry 

eather Flow of Streams,” in the course of which he 
dealt with the relation of rainfall to the discharge of 
streams, and the loss of water through evaporation and 
percolation through the soil, with special reference to the 
minimum flow available for water supply to towns during 
periods of drought. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppvLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday the market was 
again firm. There has been a large business done during 
the past ten days, the prevailing low prices having at- 
tracted both consumers and merchants, who had been 
buying only sparingly for some time past. The quotations 
are now advanced to the basis of 3ls. 6d. to 31s. 9d. 
per ton for No. 3 g.m.b. f.o.b, Tees for shipment 
for this year. Higher prices are offered for delivery 
over the next two months, but makers are now more 
independent, and are strongly inclined to wait before 
committing themselves further, as the prospects of general 
trade have improved materially within the past few 
weeks. These remarks apply particularly to the ship- 
building departments, which is once more assuming a busy 
appearance. essrs. Connal and Co., the warrant store- 
keepers at Middlesbrough, had in stock on Monday night 
326,904 tons of pig iron. This is an increase of 341 tons 
on the previous week, In Glasgow they hold 938,065 tons, 
Hematite pig iron is now quoted 43s. 6d. per ton for 
Nos. 1, 2, and 3 f.o.b. east coast ports. Manufactured 
iron prices are a shade better and the demand is improv- 
ing. The Board of Conciliation and Arbitration for the 
manufactured iron trade of the North of England have 
just issued the report of their accountant, Mr. Water- 
house, of London, showing the production and prices of 
manufactured iron during the past two months. From 
this return it appears that the total amount of rails, plates, 
bars, and angles, made during that period reached 
43,486 tons, and the average net selling price per ton was 
4l. 12s. 6.40d. Iron plates are now quoted 4is. 10s. per 
ton, and most of the rolling mills have recently booked 
fair orders. 


Engineering and Shiptuilding.—The engineering works 
and foundries in the North of England are much better 
employed, and the competition is not : pes so keen. 
Most of the shipyards have work which will occupy them 
for the next few months, and fairly good orders are being 
secured. There have been no launches within the past 
few days, but many of the splendid steamers in course of 
construction are in a very forward condition, and will soon 
be ready for the water. 


The Steel Trade.—All the steelmakers continue exceed- 
ingly busy, and have excellent prospects. Steel plates 
are firm at 6/. 23. 6d. to 6/. 53s. per ton, less 24 per cent. at 
works. Rails are selling at 4/. 2s. 6d. f.o.b. The several 
firms who are making extensions to their steel-producing 
plant are pushing energetically forward with the work so 
as to meet the constantly increasing demand for steel. 


The Coal and Coke Trades.—The fuel trade is unchanged, 
and prices are the same as those quoted last week. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

John Brown and Co., Limited.—The directors of John 
Brown and Co., Limited, Atlas Steel and Iron Works, 
heffield, have resolved to pay the following interim divi- 
dends: 2. per share on the ordinary shares (less income 
tax) and the usual dividend of 5 per cent. per annum on 
preference shares (less income tax). These instalments 
on account of dividend are the same as last year and will 
be payable on December 22. 


Proposed Sewerage Scheme at Wath.—The Wath Local 
Board having applied for sanction to borrow a sum not 
exceeding 10,000/. for purposes of sewerage and sewage 
disposal, the Local Government Board has directed an 
inquiry to be held by Major J. C. Phipps Carey. 


Earle’s Shipbuilding and Engineering Company, Limited. 
—The annual report for the year ending September 30 
has just been issued. The balance-sheet for the sixteenth 

ear’s operations of the company shares a profit of 19,7241. 
This, with the amount brought forward from last year, 
viz., 17,411/., gives a total of 37,1352. The output for the 
year has been considerably in excess of the previous year, 
and greater than that of many years preceding. During 
the past financial year, the company has delivered H.M.S. 
Narcissus, has completed the new machinery of and 
the repairs to Her Majesty’s Indian troopship Malabar, 
and also delivered the new machinery and boilers for 
H.M.S. Immortalité. The new steamer Cambridge, 
built to the order of the Great Eastern Railway Company, 
has been delivered, and amongst a mass of other work 
a large cargo and passenger steamer for Messrs. Thomas 
Wilson and Sons. There remains a considerable quantity 
of work, alroady ordered, for the current year. The 
company has been = favoured by the Admiralty 
with an order for machinery and boilers for three ships 
building in one of Her Majesty’s dockyards. During 
the past year the mortgage on the company’s propert 
has been paid off and the 6 per cent. debentures redeemed. 
has been raised by the issue of 
debentures bearing interest at 5.per cent., secured on the 
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property of the company ; 10,0037. has been written off 
for depreciation, leaving a divisable balance of 27,13651., 
out of which a dividend of 6 per cent. is recommended 
(less income tax) which will absorb 16,200/., leaving a 
sum of 10,935/. to be carried forward, 


Death of Mr. Thomas Jessop.—The death it announced 
to-day of Mr. Thomas Jessop, head of the firm of Messrs. 
William Jessop and Sons, Sheffield, one of the most 
noted steel houses in the country. 


Success of a Sheffield Engineer.—The corporation of 
Sheffield has appointed Mr, Eaton, distributing engineer 
to the water works, to the post of general manager of the 
undertaking, the two offices to be combined, at a salary 
to be fixed upon hereafter. The water works will pass 
from the hands of a private company into those of the 
corporation on January lst next, 








NOTES FROM THE SOUTH-WEST. 

Cardiff.— Last week’s shipments of steam coal amounted 
to about 150,000 tons. Tonnage has again become more 
plentiful, and shipments are expected to be liberal in con- 
sequence. Steam coal has ranged from 7s. 9d. to 9s. 3d. 
per ton, according to quality. ‘The demand for household 
coal has been good and prices have ruled firm. There has 
been a good inquiry for Welsh coke and prices have shown 
an upward tendency. Patent fuel has also been in good 
demand. The iron and steel trades have shown little 
change ; the local works are reported to be fairly active, 
but new orders have come to hand slowly. 


Ebbw Vale Steel, Coal, and Iron Company (Limited).— 
There is a rumour that if terms can be satisfactorily 
arranged for a site at Cardiff, the Ebbw Vale Works will 
be removed. The point of difficulty at present is the 
water supply, and this Lord Bute proposes to provide out 
of the Taff at Pontcarra. 


The Rhymney Valley.—The coal trade in this valley con- 
tinue: slack. In the steam coal trade Rhymney is the 
best, but at New Tredegar it is exceedingly dull. The 
house coal trade also is not so good as when last reported. 
The collieries surrounding Pengam, with the exception of 
Wingfield, are scarcely working half time. The Rhymney 
Tron Company’s new pit now sinking at Gilfachfargoed is 
progressing favourably. 


Mineral Traffic at Newport.—The minerals in Taff Vale 
and other contiguous vales have not hitherto found any 
outlet at Newport, owing to the cost and trouble entailed 
by a circuitous route, vid Cardiff; but when the line is 
opened from Pontypridd by way of Machen and Bassalley, 
the Taff Valley will be almost as near Newport as Cardiff. 
The distance from Pontypridd to Newport will be reduced 
to about 18 miles, and minerals will be delivered at the Alex- 
andra Dock side. Preliminaries have been arranged as 
to running powers over the Taff Vale Railway, and when 
certain structural works have been accomplished, New- 
port will have a direct intercourse with some valleys 
which have hitherto been practically closed to it. Land 
has been acquired in the Alexandra Dock-road from Lord 
Tredegar for the purpose of building a railway station, 
and this part of Newport bids fair to extend considerably. 


Electric Lighting in Mines.—The South Wales Institute 
of Engineers held one of its periodical meetings on Thurs- 
day. Mr. W. Swan read a paper on “ Portable 
Electric Miners’ Lamps.” In the course of his paper, 
Mr. Swan said the want of a lamp was never more 
a than at present. All the old lamps submitted 
to the Royal Commission were inferior in lighting, and he 
had for a long time been endeavouring to adapt incan- 
descent lamps to the requirements of the safety lamp. By 
his safety lamp the light could be graduated, all depend- 
ing on the weight to be carried. The great balance was 
also in favour of secondary batteries. He proceeded to 
observe that at Risca Colliery, Messrs. Watts, Ward, and 
Co. were undertaking a great experiment. The result, 
he believed, would be largely to revolutionise colliery 
illumination, and sensibly diminish colliery explosions. 
At that moment 200 of his lamps were in use at the 
National Pit. Mr. A. Schonischieff described his lamp. 
It was a primary battery, and in an experiment by Sir 
Frederic Abel, showed that 6 oz. of liquid would cause the 
light to burn eleven hours; that was with a light of two 
candles, The cost was 63d. for eight days, or, roughly 
put, ld. per shift of eight hours. It had been said that 
no lamp which did not show the presence of gas was 
yore He scarcely agreed with that. Mr. J. J. 

alsh next described the ‘‘ Eclipse Battery and Portable 
Electric Lamp. ” This was a primary battery, the smaller 
size costing 2d. per day, and the larger 1d. 

_ Pontypridd.—Messrs. Crawshay Brothers are about to 
sink a second shaft, so as to extend the workings of their 
Penrhiw Colliery, Pontypridd. The No, 3 vein is to be 
worked in the direction of Penycoedcal. 


Penarth and Laverock Railway.—On Thursday this new 
railway, which has just been completed, was opened for 
passenger traffic. There will be two trains daily each 
way (Sundays excepted). 


Serious Landslip.—A grave subsidence of land has oc- 
curred in the Severn Valley Railway, between Bridgenorth 
and Shrewsbury. The subsidence is attributed to adja- 
cent mining operations. The land has fallen 30 ft., 
creating an extensive cavern, 


Coal Cranes at Cardiff.—The coal cranes on the Roath 


Dock, Cardiff, have worked so satisfactorily that a third 
crane is to be erected at once. It is now practicable for a 


large steamer to enter the dock, discharge a cargo of iron 
bet ber ene 1500 — tons of coal, and 

in twenty- ‘ i i 
vested in Sir We our hours. he patent right is 
that no other dock in 
with the cranes, 


wisand Mr. Hunter, and it is stated 
the Bristol Channel will be supplied 








MISCELLANEA. 


Tux metric system is to be introduced into the province 
of Finland. 


A modest proposal to change the name of the colony to 
Australia, is now being discussed by the Legislature of 
New South Wales. 


The Board of Trade recently sent out a few suggestions 
as to the uniform sizes of pipes and screw threads in gas 
meter apparatus. 


The sanction of the Treasury has been obtained for the 
purchase, at an estimated cost of 1000/., of copies of the 
new metric standards of length and weight which are 
being prepared in Paris. 


The Council of the Iron and Steel Institute have de- 
cided to hold an autumnal meeting of the Institution for 
1888 in the United States. There will also be a summer 
meeting in this country. 


A contract for the construction of a new bridge over 
the Tagus, has been secured by Messrs. Eiffel, the builders 
the famous 1000 ft. tower. The bridge is to be 1662 ft. 
ong. 


Mr. C. T. Glenn, constructor-assistant to the Director 
of Dockyards, has been appointed chief constructor at 
Chatham Dockyard, in succession to Mr. J. G. Wildish, 
who has been appointed assistant to Mr. F. Elgar, 
Director of Dockyards. 


At ageneral meeting of the Engineering Society, King’s 
College, London, held on Tuesday, November 22, Mr. 
Hewett read a paper upon ‘‘ Submarine Mining,” stating 
the advantages ensuing from theuse of a submarine method 
of attack, and the different means of performing it by (1) 
electrical and (2) mechanical mines. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending November 
20, amounted, on 15,500 miles, to 1,137,337/., and for the 
corresponding period of 1886, on 15,386 miles, to 
1,133,044/., an increase of 114 miles, or 0.7 per cent., and 
an increase of 4293/., or 0.3 per cent. 


The fine express locomotive constructed by Robert 
Stephenson and Co., for the South-Western Railway, 
details of which were given by usin August, has been a 
leading feature of the Newcastle Exhibition during the 
past summer. It will be at Waterloo Station early next 
week and will remain there for a short time for inspec- 
tion by the directors and officers of the railway company. 


Mr. Rashleigh Phipps desires us to state that he has 
taken into partnership Mr. A. R. Dawson, late of the 
United Telephone Company, and Messrs. Judson’s Elec- 
trical Works, Southwark. The style of the firm will now 
be Messrs. Rashleigh Phipps and Dawson, and business 
will be carried on at thesame address as formerly, 185 to 
187, Gray’s Inn-road. 


On Tuesday the inaugural address of the Bristol Uni- 
versity College Engineering Society was delivered by its 
president, Professor Ryan, M.A., D.Sc. The first paper 
was read by Mr. Farseca, of Rio Janeiro, on the ‘* Early 
Forms of Stamping and Grinding Machinery used in 
Brazil.” The second was by Mr. Littleton on ‘‘Submarine 
Torpedo Boats.” 


-The porous plates used in the Desmazures accumulators 
used on board the electric launch which recently under- 
went trial at Havre, are made by subjecting to great 
pressure a metallic powder obtained by chemically precipi- 
tating the metal. By this processsolid plates are obtained 
having a specific gravity of only from one-third to one- 
fourth that of plates obtained in the usual way, and the 
porous character of the new material renders it capable of 
absorbing large quantities of oxygen or hydrogen gas, and 
it is therefore eminently suitable for the construction of 
secondary batteries. 


The director of the American Mints in his annual report 
states that larger amounts of gold ana silver were received 
at the mints and assay offices during the past year than in 
any year since 1881, the deposits of gold. being valued at 
68,223,072 dols., and those of silver at 47,756,918 dols. Of 
the gold deposited a portion valued at 32,973,027 dols. was 
produced in this country. The American steck of coin 
and bullion was estimated on July 1 at 654,520,335 dols. 
worth of gold and 352,993,566 dols. worth of silver. The 
director estimates the world’s production for 1886 at 
97,961,000 dols. of gold, and 130,383,000 dols, of silver, the 
latter taken at its coinage value, 


The primary battery introduced by Mr. C. M. Newton 
consists of alternate plates of zinc and iron, the latter of 
which forms the negative electrode, and has fixed against 
it plates of litharge, which act as depolarisers. The ex- 
citing fluid is caustic soda, which dissolves the zinc, form- 
ing an alkaline zincate, whilst at the same time hydrogen 
is disengaged at the iron electrode, but meeting there with 
the lead oxide, it robs this of its oxygen, forming water. 
The litharge is thus reduced in part to a suboxide and 
partly to metallic lead. A cell constructed in this way 
has, it is stated, an electromotive force of .69 volts, which 
after furnishing a current for 130 hours is reduced to .61 
volts, 


The new buildings for the manufacture of Brennan 
torpedoes at Chatham are now nearly finished and will be 
ready for work to be commenced on them by the new 
year. To insure secrecy, the different component parts 
of the torpedo areto be manufactured in different towns, 
whilst the various drawings and documents, together with 
the perfected torpedo, which has been used for so many 
experiments, are to be stored in a bomb-proof building at 
Brompton Barracks, where a number of safes fitted wit: 
steel doors 3in. thick have béen erected. These precautions 





suggest the old proverb concerning the steed and the 
stable door, 


Speaking at Liverpool, Mr. Forwood, M.P., Secretary 
to the Admiralty, severely criticised the system of keep- 
ing accounts hitherto practised at the Admiralty, as the 
various items were distributed under so many different 
heads that it was extremely difficult to determine whether 
a ship was sailed economically or the reverse. Again, the 
pensions Dg to superannuated workmen at the dockyards 
amounted to 20 per cent. of the sum paid in wages to 
present employés, but before the investigations of the 
Royal Commission on the Civil Service only 7 per cent. 
was calculated in the estimates as representing this sum. 
This latter instance he did not cite because he grudged 
the allowance to a hard-working class of men, but simply 
to illustrate the necessity of a re-statement of accounts, 
and an attempt to carry out a reform of this character is 
now being made at the Admiralty. 


A novel plan of omnes subway under the Clyde 
has been suggested by a Mr. H. J. Peddie, of Edinburgh. 
He proposes that a strong steel tube of suitable shape and 
form should be built, and a seat for it dredged out at the 
proper locality, care being taken to secure a good hard, 
and as far as possible, a level bottom, which would then 
be covered with a thick layer of clay deposited in bags. 
When this was finished the tube would be launctied and 
floated out, and sunk on to the prepared bed, and finally 
covered over with a complete layer of clay. The ends of 
the tube might then be opened and a good strong layer cf 
brickwork or concrete built inside it. Mr. Peddie claims 
that this plan could be carried out with great safety and 
facility, and at a comparatively moderate cost, but the 
scheme, though ingenious, may fairly be considered as 
impracticable, owing to the enormous difficulties that 
would be experienced in handling in a tideway a tube 
sufficiently long to reach across the Clyde. 


In batteries in which two signe are employed, it is 
very important to keep them from mixing, and this is 
only imperfectly done by the use of a porous pot. More- 
over, in a single fluid battery, in which a powder is used as 
a depolariser, it is very difficult to prevent this latter from 
coming in contact with the positive electrode. A method 
of avoiding the above defects has, it is said, been recently 
devised by MM. Dun, Montanus, and Hasslacher, who 
have adopted the plan of solidifying one of the electro- 
lytes. One form of cell, in which this arrangement is 
used, can be made by placing on the bottom of a cylin- 
drical glass vessel a zinc plate, rolled into a cylinder or 
scroll, forming the positive plate. By adding starch to a 
solution of caustic soda a gelatinous mass is obtained 
which is liquefied by heat, and then poured into the above- 
mentioned vessel till it rises to a height of about @ in. 
above the upper edge of the zinc plate. When the mass 
has set again, two pieces of wood are placed across the 
mouth of the vessel, and from these is suspended the 
negative element, consisting of perforated plate of lead, 
bent so as to form a sort of cage, in which crystals of 
sulphate of copper are placed, and the battery is completed 
by the addition of water. 


The following extract from a letter received by the 
Western Morning News from the Rattler may throw 
some light on the causes of the loss of the Wasp. From 
this letter it would appear that the reductions which have 
been made in the weight of the machinery of war vessels 
of recent constructions has not always been made judi- 
ciourly ; ‘‘. . . We left September 15 to visit the Cocos 
Islands. Next day, the starboard circulating pump broke 
down, but we continued steaming with the port one alone 
until we anchored for the night in Banta Straits. We 
started again on the morning of the 17th, but an hour 
afterwards we had to stop again, owing to an accident to 
the main feed engine, which necessitated our anchoring for 
twenty-four hours for repairs. This being satisfactorily 
accomplished, we proceeded on the following morniug, and 
arrived at Batavia on the 19th. Here we remained until 
the 22nd, when we proceeded on our voyage ; but five hours 
later we had to ease the engines on account of the feed- 
pumps failing, and anchored in Bantam Bay until Monday, 
the 26th, when we again weighed, and when off Anger 
Head we sent a buat ashore to telegraph to the senior 
otticer at Singapore. We arrived at Cocos on the 29th, 
and although the weather was very thick, we managed to 
hit off the island beautifully. After stopping at the island 
for a week, we left on October 5, and reached Singapore 
again a week later. We are now having a thorough refit, 
both aloft and on deck, in addition to the engine-room, 
although we shall have to go up to Hong-Kong before the 
latter can be seen te properly, for something seems 
radically wrong about our machinery, there having been 
a series of breakdowns occurring from time to time ever 
since we left England. Indeed, before we started our 
commissioned trials were not very successful, having to 
be repeated more than once.” 





ExeorricaL Havtine Prant.—An interesting trial of 
electrical hauling plant has just taken place at Newcastle 
Exhibition with a view to demonstrate the applicability 
of this method of traction to underground workings. The 
motor was supplied by Messrs. Immisch and Co., of 
Prince of Wales’s-road, London, N., and was geared by 
worm and wormwheel to a sheave 5 ft. in diameter. It 
drew seven loaded tubs, weighing 5 tons 6 cwt. l qr. up a 
road having a variuble gradient averaging 1 in 75. The 
tractive force varied between 312 lb. and 704lb. The 
power exerted by the rope varied from 4.85 hurse-power 
to 7.7 horse power on the up-grade, while the power ab- 
sorbed by the motor was about 11 horse-power, the un- 
satisfactory arrangement of the gearing accounting for 


h| a great part of the loss, its efficienvy being only about 


40 per cent, 
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WE have selected for illustration from the stand of 
the Chatwood Patent Safe and Lock Company, at the 
late Manchester Exhibition, the banker’s strong room 
shown by the annexed views, as a capital example of 
the class of work done by this firm. It exhibits all 
the points which have rendered their safes famous, and 
enables them to say that during thirty years the 
burglars have never been able to score a victory over 
them. The frame into which the door shuts (Figs. 2 
and 3) is constructed of T-iron so stiff that it will not 
spring appreciably before any amount of wedging. 
The Be. itself is framed with angle iron, and this 
frame constitutes the lock case. The bolts pass 
through slots in the web of the angle iron, and take 
behind the web of the T-iron of the door frame. The 
angle iron frame is securely rivetted to the door-plate, 
and would defy the efforts of a whole gang of men to 
displace within the period available between business 
hours. The door-plate is of compound steel formed by 
welding a bloom of high-carbon steel between two of 
low-carbon, and then rolling out the mass. After the 
plate has been fitted it is subjected to the hardening 
process with the result that the centre portion becomes 
proof against drilling, while the faces remain soft and 
perfectly protect the middle from blows. The body of 
the safe is made of steel plates rivetted to }{ and L 
steel. Between the inner and outer skins of the safe 
there is packed a composition which gives off water of 
crystallisation when it is heated. This water is 
vaporised if the safe is exposed to a fire, and in this 
way carries off the heat which is transmitted through 
the outer skin, and prevents it gaining access to the 
contents of the safe. 

The door of the strong room we illustrate has a 
manhole formed in its lower portion. This is practi- 
cally a smaller door, and is locked with a separate key, 
which is supposed to be kept in some place of security 
in case the ordinary key should be lost. This latter 
can only be used when four dials on the door have 
been put to certain letters, It is a perfectly easy 
matter to change these letters as often as desired, so 
that should a clerk get a duplicate made of the key it 
would probably be of no use tohim. During the day- 
time the entrance to the safe is closed by a pair of 
gates on the inside. ‘The dimensions of the room are 
5 ft. Gin. by 8 ft. by 7 ft. outside. It is lighted by gas. 





THE SYPHON WATER METER. 

Tue syphon water meter aims at combining the 
accuracy of the positive action type of instrument 
with the cheapness of the inferential class. The liquid 
is delivered into a chamber of known capacity which 
it fills up to a certain level. Immediately this level 
is reached the supply is cut off from that chamber and 
directed into a second, while at the same instant the 
first chamber commences to discharge its contents, the 
act of delivering tilting a beam which is connected to 
the counting apparatus, Thus the index tells the 
number of times the chambers have been filled and 
emptied, or the number of gallons which have passed 
through the meter. 

The emptying of each chamber is effected by a 
syphon; the water gradually rises in the short leg 
until it reaches the bend, and when it has attaine 
this level it commences to flow down the long leg and 
thus starts the exhausting action. If, however, the 


chamberis fed drop by drop, or by a mere trickle, there 
is a possibility that with a syphon of ordinary con- 
struction the feed may all leak away without the 
syphon coming into operation. To prevent this the 
bottom of the long leg is sealed by a small bucket at 
the end of a tumbling beam; should the water leak 
over the bend it will be caught at the bottom of the long 
leg until sufficient has accumulated to tilt the beam, 
when it will escape, at the same time putting the 
syphon into action. 

The details are clearly shown in the engravings on the 
opposite page. BB are the two measuring chambers, 
which are filled and emptied between the levels marked 
by the mouths and bends of the syphons SS. These are 
of flattened section, as it is found that with this form 
the exhausting action is more certain. In a compart- 
ment below the chamber is the tumbling beam D 
carrying a bucket C at each end. This beam is 
maintained in an inclined position by the weight of 
water in its interior until the syphon above its 
elevated end begins to discharge when the bucket at 
that end fills and tilts the beam, bringing the opposite 
bucket into position. This beam is connected with 
an upper beam K which moves with it. This latter 
beam works the counting mechanism, and also carries 
a shoot or funnel F which directs the incoming water 
first into one chamber and then into the others. In 
large meters there are two plungers P P connected to 
the upper beam. The descent of one of these into the 
chamber, which has just filled its bucket and is tilting 
the beam D, insures the certain action of the syphon 
hy raising the level of the water over the bend. 

This meter was shown at the late Manchester Exhi- 
bition by the makers, Messrs, W. and B. Cowan, of 
Smith-square Works, Westminster, and also of Man- 
chester and Edinburgh. It is well made, wonderfully 
simple, and will, no doubt, work for a long time with- 
out attention, As compared with a piston meter it is 
claimed to be equally accurate and less expensive both 
for first cost and maintenance. 


INTERCHANGEABLE STEEL TRAMWAY 
WHEELS AND AXLES. 

THE engravings on the opposite page show a novel 
form of tramway wheel in which the tyre can be removed 
from the centre and replaced, when worn, with very 
slight trouble, and without taking the wheel off theaxle. 
The centre of the wheel is cast in one piece of mild 
Swedish crucible steel, and each spoke has an oval- 
shaped opening running lengthwise near its outer 
end. When the wheelis to be put together the centre 
is placed inside the tyre, which is rolled of cast steel, 
and each spoke is lengthened until it gets a firm bear- 
ing by drawing together the two sides of the oval 
mentioned above. ‘This is effected by steel bolts and 
nuts, the amount of compression being regulated by a 
broad spring washer placed between the two members 
of the spoke. In order to make the connection between 





of the arms are circular for a distance of about } in.; 
and fit into corresponding recesses formed internally 
in the tyre. The centre can be removed and fitted 
with new tyres as often as required. 

These wheels, which are named ‘‘ The National,” 
are manufactured by Messrs. Hansell and Co., Canal 
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ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpiToR oF ENGINEERING, 

Sir,—The fact of the American locomotive, handi- 
capped as it is at present by higher cost of wages and 
materials, and less facilities for lary being able to 
enter into and to sustain a successful competition in 
neutral markets with the English locomotive, demon- 
strates that it must possess some inherent advantages 
which can hardly be better described than by the word 
superiority, disagreeable as that word may sound to 
English ears when so applied. 

In treating of the comparative merits of locomotives, 
they are to be considered both as machines and as articles 
of commerce, that is to say, they are made not only to 
work, but also to sell. Considered as machines to work, 
one of the points in which there is often room for im- 
provement in the English locomotive, is in its construc- 
tion for running on curves. An engine that is stiff on the 
curves strains itself and the road, wears out its wheel 
flanges and can do less effective work, because so much 
power is wasted in overcoming its own friction, and it 
can work for less time, because it has to be oftener in 
the shop to have its wheels turned up and for other- 
repairs owing to the improper strains to which it is sub- 
jected. 

An American locomotive is never seen without a bogie, 
of two or four wheels, placed well to the front to lead the 
end of the engine round the curve and thus take the strain 
off the flanges of the first pair of coupled wheels, whereas, 
English locomotives often look as if they were only in- 
tended to run on straight roads, and as if they could not 
be forced round a curve without spreading the rails ; to 
— against this the permanent way is made very 
eavy and spiked accordingly, almost conveying the idea 
that a contest between locomotive and permanent way 18 
being tried. As an example, see the illustration of an 
English goods engine on page 323 of your issue of Sep 
tember 23, and compare with illustration of American 
oods engine on page 45 of your advertisements. There 
is one point that tells against English locomotives in a 
double sense, viz., the inferiority of the accommodation 
provided for the driver. The less discomfort a driver is 
subjected to, the better he will be able to get its full duty 
out of his locomotive as a machine, and the more likely 
also he will be to give it and to endeavour.to make it earn 
a name—a valuable commercial consideration. 
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merce that we should look for gaining an advantage in 
competition with the Americans. Because, however good 
we make a locomotive as a machine, they can make as 
good by simply making a similar article, but they cannot 
make it as cheaply. In the same way, however good 
they make a locomotive, we can make as good by follow- 
ing the same plan, and we can make it more cheaply. 
This is supposing we use the same materials and that our 
labour is equally skilful. 

The successful working of American locomotives proves 
that the designs on which they are made, the materials of 
which they are constructed, and the manner in which 
these are put together, are sufficient for every useful pur- 
pose; it is therefore by following different designs, by 













employing unnecessary expensive materials and putting 
them together in an unnecessarily laborious manner, that 
we suffer in the commercial competition with Americans 
in supplying locomotives. 

It is sometimes stated that, to remove the depression of 
trade under which England is suffering, men must work 
longer hours and at reduced wages. I believe a remark 
to that effect was made by the President of the Institution 
of Civil Engineers in his recent inaugural address, but 
that would be a cruel remedy, in the case of the manufac- 
ture of locomotives at any rate, seeing that the wages 
es by our American competitors are higher and the 

ours of labour as short or shorter than with us. It 
follows that our weakness must lie in the design of our 
locomotives, in the costly materials employed, and in the 
laborious manner of construction. Thatis to say, it is the 
masters’ fault and not the men’s. It is by headwork in 
designing and adapting skilfully and economically the 
means to the end that improvement should be sought and 
not by making men work longer or for less remuneration. 

The opinion that unnecessary and, therefore, wasted 
labour is often put into our manufactures was forcibly 
impressed upon me by a visit I paid to a railway carriage 
company’s works. The manager there pointed out to me 
a small heap of ironwork that had been sent him for the 
purpose of having a number of sets made similar to it, 
and he said it was such stuff as he would not turn out of 
his works. Now this set of ironwork was from an Ameri- 
can goods wagon that had been sent to a foreign company 
and answered its purpose so well that the company was 
going te build similar wagons, and wished to import iron- 
work of a similar description. Asthis ironwork answered 





its purpose perfectly, why should it be made better? By 
having more labour bestowed on it, necessitating the 
workmen having to work for longer hours or for less 
wages in order to be able to produce it for the price at 
which it is produced in the United States? Desirable as 
it is to put work into articles where it may serve a useful 
purpose it is wrong to do so where no useful purpose is 
served, and, where it is done, a penalty has to be paid in 
these days of world-wide competition. At the same 
works centre buffers, coupling with a link after the 
American plan, were being made, but of a pattern that 
involved ten times the amount of labour there is in the 
ordinary American coupling buffers from which the idea 
was taken, and the result was an article not as good as the 
America buffer. These buffers were being made for 
wagons to be sent to a country where they encounter the 
ae of American rolling stock, 
Wagons were being made for India, the wasted labour 
in some parts of which it was simply painful to contem- 
late. I left the works discou at the prospects of 
nglish rolling stock in foreign markets oat convinced 
that if America is to be successfully encountered in the 
future, it must be by copying the Americans, at least in 
the general sense of making our ‘‘ heads save our hands.” 
Yours very obediently, 
Grasse, France, Nov. 19, 1887. J.C. M. 





ELECTRIC STREET TRAMCARS. 
To tHE Eprror oF ENGINEERING. 


Srr,—You say truly in your article af November 18, on 
‘Electric Street Tramcars,” that your columns provide 
a complete record of the public trials in this direction. 
But as your remarks extend only from the public trial of 
Mr. Reckenzaun’s Kew Bridge car to that of Mr, Elieson’s 
North Metropoliton installation, you have not been able to 
take into account the experience of the E. T. 8S. or Electric 
Traction Syndicate, of which I am chairman, which, as I 
venture to hope, carries the solution of the problem con- 
siderably further than they have done. 

My title to speak is based upon eighteen months of 
close application ; we have experimented boldly, and have 
been rewarded with great success. You have yourself, 
I think, seen our system in operation on the Brighton and 
Shoreham Tramway (see ENGINEERING, July 29, 1887), 
but we have as yet, from obvious reasons, said little 
publicly about details. Now, however, that we are 
going into actual commercial work, and believe ourselves 
to be a considerable distance ahead of any of our rivals, we 
are in a position to indicate one or two points in which 
our experience has gone beyond what is detailed in your 
article ; there are points on which our experience enables 
us to suggest a modification of your judgments. I can 
confirm your remarks about chain driving as the best me- 
chanical means of transmitting power to the axles. 

But there are many forms of chains, and we have taken 
a leaf out of the book of the tricyclists, and adopted a 
form of chain, which as far as we can see, is free from the 
objections you urge, viz., noise and vibration, which dis- 
turb the contact between commutator brushes and seg- 
ments. We have also found spur gearing useful and prac- 
ticable for certain purposes, for which we shall adopt it, 
but for street tramways we find chain transmission best. 

You say that ‘*though the discussion and claims of 
inventors have turned almost exclusively on the gearing, 
the real difficulty has been with the motors and batteries, 
particularly with the latter.” I, individually, and m 
colleagues, quite agree with this remark, but as regards 
the inventors and systems mentioned in your article 
the statement must be modified. I dare say they have 
had difficulties with batteries—all have experienced that 
—but where they have failed, and still fail, is with their 
motors. There is more than one battery that will do its 
work fairly well ; Mr. Reckenzaun’s estimate of the de- 
preciation of the batteries, as stated by you, viz., 2d. per 
mile and 1d. for the cost of charging, is wide of our expe- 
rience, and I can only express astonishment at it without 
attempting to correct it ; but leaving that question aside I 
maintain that the real difficulty to be faced lies in the 
motor. My case in this respect is proved by the next 
paragraph of your article, in which Fae very truly say 
that the “‘ wear of rails is nearly doubled by the addition 
to each car of a locomotive weighing 5 or 6 tons, while 
if the motors and batteries are pl on the car itself the 
effect will be more destructive, as the wheels are already 
loaded as heavily as the strength of the rails will permit.” 
That is true as regards the system under your review, 
but why is a separate locomotive necessary for each car ? 
Because of the difficulty of getting a motor sufficient] 
light and at the same time sufficiently efficient as owmes A 
tractive strength. That is the problem all experimenters 
in tramway traction have had to solve. Those who use 
a separate locomotive for each car will certainly not com- 
pete commereially with horses and cannot be said to have 
solved it. 

If you will allow me I will send you the particulars of 
a motor which is sufficiently light and sufficiently strong 
to allow of its being stowed away in cars, not in bogie-cars, 
as you suggest, but in cars similar to those in ordinary use 
on the tramway, together with a sufficient battery power, 
without loading the wheels with a weight per wheel larger 
than the London tramways are calculated to bear. I 
admit that this has been done to a great extent by M. 
Julien as well as by us; where he fails is in his mutor, 
but here comes in the question of cost. 

I venture to take exception to your statement that an 
offer to work a tramway at 5d. per car-mile would scarcely 
tempt a tramway company. I know of only one tramway 
company out of more than a hundred in active operation 
which, owing to many favourable circumstances, works 
as low as 5d. Most lines, if}; worked as low as 5d., 
would save many thousands a year, and would hail the 
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proposal to be enabled to work at that sum with joy. We 
do not wish to depreciate other people, it is easy enough 
to construct an electric tramcar that will run, and in my 
belief, if it will run at less than 6d. per car-mile, it will 
compete advantageously with horses or steam. But not- 
withstanding your estimate of 5d. per car-mile for electric 
haulage, I know of only one electric traction system that 
is likely to approach that figure. 

The object of my letter, as you will see, Sir, is to urge 
that a greater advance has been made in electric traction 
than the public records before you enabled you to describe, 
in your otherwise exhaustive article. I have avoided 
details, but if interesting to your readers, I should have 
much pleasure, with your permission, in recurring to the 
subject. 

I am, Sir, your obedient servant, 


Quidenham Hall, Norfolk, November 24, 1887. 


URY, 








GUNS CONSIDERED AS THERMODYNAMIC 
MACHINES. 
To THE EprTor oF ENGINEERING. 

Srr,—I have read in vol. lxxx. of the Journal of the 
Institution of Civil Engineers a paper by Mr. Longridge 
on “Guns considered as Thermodynamic Machines,” in 
which he attempts to calculate the muzzle velocity of a 
gun from &@ priori considerations, while, as I believe, 
omitting one very important factor of the problem. This 
factor is important, not only as affecting the immediate 
result in question, but because its omission appears to 
have materially vitiated Mr. Longridge’s general conclu- 
sions. I refer to the effect of the rate of burning of the 
powder in the bore of the gun. According to his formule 
this would have no effect on the muzzle velocity, a result 
obviously at variance with the facts. His error occurs in 
this wise: 

He states, p. 287: 


‘* 4 H =.3385 w (to —t) . . » (2) 


t. is given by Noble and Abel at_2000 deg. to 2100 deg. 
C., or 2274 deg. to 2374 deg. C, absolute. In future 
caloulaticns it is taken at 2342 deg. C. or 4215 deg. 
Fahr. absolute. ¢ is obtained from the equation (Nobile 
and Abel): 

cu—cv 
¢= te (f= nor 
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¥ and v being the volumes before and after expansion.” 

These formule can, however, only apply to cases where 
the whole of the powder has been burned before the 
change of volume occurs, which is never the case in the 
bore of a gun. According to Mr. Longridge the shell 
might be projected as far as the muzzle by the explosion, 
of, say, 1 per cent. of the charge, and if the remaining 
99 per cent. then exploded suddenly, the resulting tem- 
perature (and pressure) and the muzzle velocity of the 
shell would be the same as if the whole charge had ex- 
ploded before the shell moved. The truth would be that 
the temperature of the gases would he far higher in the 
former case than in the latter, their heat not having been 
converted into work or any other form of energy. 

The equations (2) (3) should be, 


d H=.3385 (to — t) dw 
0.43 \ 0.074 


f 
=.3385 to y1-- fv _ 
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where dw represents the weight of an infinitesimal por- 
tion of the charge which explodes at one instant of time, 
and d H the corresponding increment of heat ; the volume 
vo being that which the resulting gases would occupy at 
the pressure which at that moment obtains in the bore, 
and vthat which they would occupy at the instant the 
shell leaves the muzzle. 

Thus, if Vo be the volume of the bore behind the shell 
at any instant, V the volume up to the muzzle, wo the 
weight of charge burned up to that instant, w the weight 
of the whole charge, 
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and we get 
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Here V and w being constant, it is only necessary to 
express Vo in terms of w» before performing the integra- 
tion. But this, I fancy, there is no means of doing, as it 
depends not only on the nature of the powder, but on the 
kind of rifling, the use of retention rings, &c. 

This correction would still further reduce the estimated 
velocity of the gun in the example worked out by Mr. 
Longridge, and hence would make itagree still less with the 
facts. I can only conclude that Mr. Longridge’s data are 
not sufficiently reliable. 

But the real seriousness of the error lies in Mr. Long- 
ridge’s conclusions. ‘* Enough, however, has been done in 
this paper to show that the actual muzzle velocity may be 
very approximately estimated without reference to the 
actual pressure of the pressure curves.” This I deny 
in toto. 

Even Mr. Longridge is doubtful about admitting Count 
de St. Roberts’ remark that the temperatures f. and ¢ are 





always the same. If a charge of powder were exploded 
in a vacuum, inclosed by immovable walls (supposed to 
be capable of absorbing the heat), the temperature of the 
resulting gases would be the same (about 2274 deg. Cent.) 
whatever the volume of the inclosure, or the weight of the 
charge. This is a necessary deduction from the principle 
of the conservation of energy. It is only when the gases 
do work in expanding that the temperature is lowered i f 
the increase of volume. On the atomic hypothesis, eac 
particle of gas, when free from the exploded powder 
charge, starts with a velocity corresponding to 2274 deg. 
Cent., and it maintains this velocity, even though the 
gases expand into a space many times greater than their 
original volume. On meeting the walls of the inclosure, 
unless the walls retreat before the moving particles of gas, 
they will rebound with the same velocity, or, in other 
words, the temperature will remain at 2274 deg. Cent. 
Hence, for instance, in the case I suggested above, when 
99 per cent. of the charge exploded as the shell left the 
muzzle of the gun, the temperature would be 2274 deg. 
Cent. minus a small deduction for the work done in com- 
pressing the gas generated by the 1 per cent. of powder 
already exploded, and for raising it to the mean tempera- 
ture, whereas if the whole charge had exploded at once, 
its temperature would have been falling rapidly as the 
shell passed down the bore, as calculated in Mr. Lon- 
gridge’s paper. 

Mr. Longridge will no doubt excuse me if I have stated 
my opinions with too great freedom, seeing they are 
opposed to those of a much older and abler man, and if he 
still maintains that his views are correct, I shall be only 
too pleased if he will point out to me the fallacy in my 
argument, Believe me, Sir, yours faithfully, 

E. T. Dixon, Jun., R.H.A. 

Pension d’Orient, Naples, November 24, 1887. 





THE LISHMAN STEAM GENERATOR. 
To THE EDITOR OF ENGINEERING. 

Srr,—-I read a few days ago in — issue of the 11th 
inst. two letters concerning the above steam generator, 
which you had already described in the previous week. 
In the letters there is a good deal said about the invention 
of Mr. Robert Scott, afterwards, it is suggested, adapted 
by Mr. Lishman, of burning fuel on iron plates. What- 
ever the merits of their invention may be I must take 
exception to the claim of novelty with regard to this 
point, since I have worked my furnace on this system for 
three years, and have had many tests made on it, and 
read a paper concerning it to the members of the Society 
of Engineers as far back as December, 1884. Still Iam glad 
to hear that others are striving in the same direction, and 
have no doubt, as Mr. Scott says, that such results as 
14.40 lb. of water per pound of coal will be received with 
surprise and incredulity ; I must recall to the memory 
of those engineers who were prezent when I read my 
paper and brought forward the reports of Mr. D. K. Clark 
and Mr. Schénheyder, the storm of opposition which met 
the announcement that 11.48 lb. of water had been eva- 
porated per pound of coal by my blow-pipe flame furnace 
in which, besides other improvements, the coals are 
burned on an iron plate 2 fc. long and now 8 ft. 6 in. long. 

At that time [ had still a short grating to get rid of 
ashes, which has been gradually shortened and will be 
soon closed entirely ; sothat Messrs. Scott and Lishman 
are not the first to reap the advantages arising from con- 
suming fuel on iron plates. 


London, November 29, 1887. 





Yours truly, 
A. C, ENGERT. 


To THE EpiTor OF ENGINEERING. 

Srr,—Permit me to reply to the salient features-of Mr. 
Cashin’s letter in your issue of last week. He says, *‘ The 
scope and purpose of the patent laws are designed to 
benefit, not individuals, but the community at large.” 
This statement is opposed to the truth ; if it were other- 
wise, why does the Government require considerable fees 
from inventors if it does not in return protect their 
interests against infringers and secure a just reward for 
their labours? No doubt the patent laws benefit the 
nation, but if the inventor was not protected there would 
be no incentive to labour, and as a consequence the nation 
would suffer. The country’s commercial greatness can 
only be maintained by adopting the most approved 
appliances in her various industries. There would be no 
progression if discoverers’ and inventors’ interests were 
not judiciously shielded. Mr. Cashin’s arguments are 
palpably unsound, and alike opposed to policy, equity, 
reason, and law. He writes ‘“*that I cannot claim the 
merece of burning fuel upon the furnace plates, as a 

lacksmith’s fire represents the principle.” 

Now electricity Sas been known from early historic 
times, but its practical application has been the source of 
many a valid and important patent. In like manner 
burning fuel by means of concentrated currents of air was 
known to the men of antiquity. But the special applica- 
tion in placing the solid fuel upon the furnace plates of 
boilers and supporting combustion by introducing con- 
centrated currents of air through the boiler plates is an 
innovation, and is therefore a patentable arrangement. I 
claim the combined arrangement of introducing concen- 
trated currents of air direct and through to the fuel, and 
— the fuel upon the base plates of the furnace. Mr. 

ishman practically does the same thing. 

I may state, that at the time I practically demonstrated 
my system before Mr. Lishman, I was acquainted with 
seven methods of introducing concentrated currents, in- 
cluding the method subsequently patented by Mr. Lish- 
man, but these methods all belong to one family, and are 
mere imitations of each other. Mr. Cashin says, ‘‘An 
invention to make a valid patent must be ‘of public utility, 
and capable of practical application.” As a matter of 
fact I demonstrated the utility of my system before Mr. 





Lishman turned his attention to it. But it is one thing 
demonstrating the utility of an invention and another 
matter introducing it commercially. This is not the fault 
of the inventor, but arises from the inability of those 
interested to comprehend the principle and grasp its ad- 
vantages. 

My boiler is capable of effecting a saving of 20 per cent. 
more than the reported results of the ‘Millwall experi- 
ments. In my furnace there is 30 per cent. more heating 
surface, and what is of importance the quality of the heat 
is most effective. 

Mr. Cashin writes, that Mr. Normand, a French engi- 
neer, obtained a patent in April, 1857, for improvements 
in generating steam. Mr. Normand states in his specifica- 
tion, Mr. Cashin says, ‘‘ The fuel is not laid on a grate, 
but is spread over the sole of the furnace,” and Mr. Cashin 
further writes, ‘‘that this invention of Mr. Normand’s 
disposes of Mr. Scott’s claim to originality or priority.” 

ow as this discussion arises over placing the fuel 
upon the furnace plates and supporting combustion 
by concentrated currents under pressure, your readers 
would naturally infer that the sole of the furnace referred 
to by Mr. Cashin meant the furnace plates. Now on 
page 12 of his specification Mr. Normand fully explains 
what he means by the sole of the furnace plates ; he says: 
“* The furnace is completely lined with firebrick, and the fuel 
either lies over a grate or on the sole of the brick lining.” He 
further explains the brick lining by an illustration showing 
the brick lining right round the interior of the furnace. 
Thus, the very authority Mr. Cashin quotes, contradicts 
Mr. Cashin’s statements. In this controversy I have 
studiously avoided imputing motives, and confined myself 
to statements of fact. But if Mr. Cashin enters the lists 
to defend Mr, Lishman’s position, I have a right to ask 
him in making extracts of this nature that the whole 
truth shall be given, and not a portion. Half truths are 
very misleading. In vindication of my position, allow me 
to give the following statement of facts. I obtained a 
patent in January, 1886, and in June of the same year I 
ey and publicly demonstrated my invention. On 
une 22, and again on the following day, Mr. Lishman 
saw my system in operation, when I personally explained 
the following arrangements to him : 

1. Dispensing with chimneys. 

2. Dispensing with firebars. 

8. Introducing concentrated currents through the boiler 
plates under pressure. 

4. Burning the solid fuel upon the furnace plates. 

5. Delivering the gases evolved by combustion through 
a body of water before liberating them to the atmosphere, 

Now on August 12, 1886, a few weeks after Mr. Lish- 
man had seen my invention, he applied for a patent No. 
10,339, and in describing the nature of his invention, his 
specification proves that he : 

1. Dispensed with chimneys. 

2. Dispensed with firebars. 

3. Introduced concentrated currents to the fuel under 
pressure. 

4. Burned the fuel upon the furnace plates. 

5. The gases from the furnace were passed through a 
water receiver before being liberated to the atmosphere, 

These statements are so alike that they cannot be dis- 
tinguished except by dates and names. If there be any 
equity in the English patent laws, I look forward to the 
vindication of my claims to this important invention with 
the utmost confidence. ours truly, 

Rosert Scott. 

237, Stanton-street, Newcastle-on-Tyne, 

November 28, 1887. 





THE EVAPORATIVE VALUE OF COAL. 
To THE EDITOR OF ENGINEERING. 

Sir,—If Mr. Scott has discovered a system by which 
he can obtain more thermal units from a pound of coal 
than that which it possesses calorimetrically, he will 
deserve the gratitude of his countrymen, but he mu-t 
pardon those who, having had long experience in the 
practical application of scientific principles, refuse to 
believe in his: wonderful and miraculous results. 

Combustion or oxidation of fuel, if rationally carried 
out with similar agents, produces identical thermic results; 
no rearrangement of the oxidisable and oxidising agents 
will produce more heat than that which the often confirmed 
results of experiments by Fabre, Silbermann, Andrews, 
Thomson, and other eminent scientists prove to be obtain- 
able. With an ordinary Lancashire boiler having clean 
plates and with the ordinary grates, but with a very slow 
combustion of fuel, almost the maximum heat energy of the 
fuel can be obtained ; but this system gives a ridiculously 
low superficial evaporative unit, and consequently a more 
active but less economical nature of combustion is gene- 
rally resorted to. I repeat, that Mr. Scott’s ‘‘ system” is 
unscientific. The only scientific method of effecting com- 
bustion is to convert the fuel into gas, in a separate Siemens, 
Wilson, or Thwaite gas producer, so that with about the 
proper equivalent supply of air perfect and absclutely 
smokeless combustion can be effected. This is far supe- 
rior to the system of producing a smoky flame by a solid 
hearth-fire arrangement, and then to remedy the wasteful 
evil to have to force the products of combustion through 
water. Assuming the advantage of the absorption of the 
waste heat, the far better and far more practicable plan is 
to utilise the eensible heat of the products of combustion 
to heat the air to support the combustion of gaseous 
fuel. Mr. Scott, perhaps, is not aware that each par- 
ticle of smoke represents so many heat units absolutely 
lost, and not to be regained by passage through water. 
As acheaist I advise Mr. Scott to take a few lessons in 
thermic chemistry ; he will then appreciate the absurdity 
of his statements, and learn that gases are always trans- 
parent, and that water is used in the laboratory simply as 
a convenient means of connection between the gas gene- 
rator and collector. Mr. Scott’s claim of 50 per cent. 
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fuel saving is equivalent to an evaporation of from 16 lb. 
to 20 lb. of water per pound of fuel, which is absurd. 


Yours truly, 
November 27, 1885. Assoc. M. Inst. C.E. 








THE DUDLEY AND ANTRIM BOILER 
EXPLOSIONS. 
To THE EDITOR ofr ENGINEERING. 

Srr,—I was very much pleased with your exhaustive 
report on the Dudley boiler explosion, also with your 
notice of the explosion in the county of Antrim, Ireland, 
as the reports of these sad accidents (?) appear to be 
ignored by most of our engineering periodicals, which is 
to be deplored, as it is only by publicity being given to 
these cases that we may look forward to steps being taken 
to remedy the state of affairs which to a certain extent 
contributes to these awful occurrences. 

I have also read with interest the letters on the above 
subject by your correspondents, Mr. Swift and Mr. Bos- 
well, believing that both of them are really practical men, 
and men who have had considerable experience in the in- 
spection of all classes of steam boilers. 

It is not my intention to criticise the letters of the 
above, but simply to add to them a few things which I 
think they have not treated as fully as the importance of 
the subject demands. 

In the first place, I entirely object to the chief engineer 
of the boiler insurance company with whom a boiler that 
has exploded was insured being allowed to make a report 
to the coroner on the cause of theexplosion ; also I object 
to the chief engineer of any rival boiler insurance com- 
pany doing the same, as I believe we have plenty of able 
men outside boiler insurance companies who are in every 
way qualified to do this, and on whose judgment no sen- 
sible man could complain. 

My objections to the above are as follows: A chief 
enxineer always places the matter before the coroner in 
such a manner that makes it appear that bis company is 
the company, and that their abilities, &c., are considerably 
superior to any other company in existence, providing 
they are reporting on the explosion of a boiler that was 
insured by another company, and in his report tries to 
make it appear that had the boiler been insured by them 
no explosion would have occurred. Further, they 
through their agents and canvassers try to rob the other 
company of boilers in the immediate neighbourhood of 
where the explosion took place by making use of the fact 
that their chief engineer had been called upon to report 
on the said explosion, and by distributing copies of the 
said report among firms whose boilers were insured by 
the other company, which in several cases of which I am 
perfectly well aware, has resulted in boilers being with- 
drawn from the company with whom the exploded boiler 
was insured and placed under the company whose chief 
engineer reported on the said explosion to the coroner, 
and which can only be likened to jumping out of the frying- 
pan into the fire. 

Boiler insurance is all very well in its way, if those 
companies would only inform their members that their 
policy is, ‘‘insurance first,” inspection being only a 
secondary consideration with them, as in so doing they 
would be telling them the candid truth, for that is the 
principle on which by far the greater majority of boiler in- 
surance companies are worked. 

It is well known that many boiler explosions have 
taken place of insured boilers, and that many of them 
had not been thoroughly examined for from three to 
even ten years, yet the policy of insurance was renewed 
year after year, on the premium being paid, the company 
contenting themselves by simply writing the firm to the 
effect that their boiler had not been thoroughly examined 
for such a time, but scarcely ever refusing to renew the 
policy of insurance, should the boiler not be prepared for 
thorough inspection beforea given date, preferring rather 
to take the risk and save the cost of inspection, in order 
to swell the dividends for the shareholders at the end of 
the year, than running the risk of losing the boiler, they 
knowing that it pays them better to run the risk than 
pay the price of efficient and thorough inspection once a 

ear. 
. It is very sad, gentlemen, to know that this is the 
case, but can it be wondered at, when boilers are insured 
for several hundreds of pounds, at the remunerative rate 
of from half a guinea to fifteen shillings per boiler, and 
how can a boiler owner expect to get efficient and 
thorough inspection of his boilers for such asum? Yet 
these are the insurance companies whose chief engineers 
tell us that ‘‘the present machinery for boiler inspection is 
adequate to insure freedom from explosion, if the owner 
will prepare his boiler for thorough examination every 

ear, and will not insist in trying to get inspection for 
ess than what it is worth,” yet they have agents and 
canvassers running about the country trying to ascertain 
how much a boiler owner is paying for insuring his boiler, 
and when they do get to know, they offer to do it by their 
company at a considerable reduction in the premium, and 
issue in most cases a policy of insurance without any in- 
spection whatever, except what inspection the agent could 
give when canvassing for the boiler. 

I should like to know how it is that insurance com- 
panies continue to insure these Rastrick boilers, when 
they have to my knowledge repeatedly told the owners 
that they are unsafe to work as at present set up, but if 
set up as they recommend them they are safe ? hy do 
they not refuse to insure unless this is done? 

_ We should naturally think that if they were seriously 
inclined to prevent boiler explosions by giving sound 
advice and thorough inspection, that they would accept 
ho responsibility for such boilers, when on their own 
admission they have reported to the firm that the boilers 
as then set up are in an unsafe condition. It simply 
comes to this, that come what may, the shareholders of 








the company must have a dividend, and this dividend 
must be obtained, ‘‘ explosion or no explosion,” and it is 
surprising when reading over the names of the directors 
of these companies to find men of a certain amount of 
eminence being connected with such affairs, as they must 
know the system on which their business is carried on. 

With reference to the Antrim explosion, it seems to me 
that the insurance company is very much to blame for 
not insisting on having the seatings of the boiler removed 
in several places at least, in order to ascertain the condi- 
tion of the plates in contact with them. 

Iam informed on reliable authority that the seatings 
were 12 in. wide, and that the flues wera wet constantly, 
yet as far as we know it had never been advised to the 
firm that it was necessary that the seatings should either 
be reduced or removed to allow of examination, 

Gentlemen, had I been the inspector sent to examine 
that boiler, and found the flues wet, I should certainly 
have removed, or have had removed, some of the seatings, 
in order to arrive at the condition of the plates ; or failing 
this, I would not have accepted any responsibility in the 
matter, and should have advised my employers so at once. 
Was this done by the inspector? We have no information 
of it. It is high time that this system of boiler insurance 
was put a stop to, and a system adopted similar to the one 
carried out by the Manchester Steam Users’ Association, 
and that is that they accept responsibility of no boiler 
without at first making a thorough examination of it (not 
a partial one), and this examination must be repeated once 
every twelve months, or their responsibility ceases. 

How boiler owners can be so gulled by the system of 
inspection practised by most of the joint-stock boiler in- 
surance companies, is beyond the comprehension of 

Yours truly, 


AN ENGINEER, 
Manchester, November 26, 1887, 





To THE EpIToR OF ENGINEERING. 

Srr,—I have only just seen the letter of Mr. S. Boswell 
published in your issue of last week, and must express my 
surprise that he—a perfect stranger—should accuse me of 
‘* personal animosity,” and that he should presume to 
dictate ‘‘ the spirit” in which my letter was written to the 
extent even of imputing if ‘‘ any reliance” can be placed 
‘‘on what he says.” I thought, Sir, that I was very careful 
indeed in my ‘‘interesting” letter that you did me the 
honour to publish, in not introducing any personalities ; 
the only two names I mentioned at all I could not well 
avoid, and did so only with the precautionary remark that 
I hoped neither Mr. Marten nor Mr. Job Short, nor any 
of their staff, would misconstrue or misunderstand the 
terms or object of my letter. Now, Sir, neither of those 
gentlemen have ventured to take objection to my state- 
ments, therefore Mr. Boswell’s taunts are quite super- 
fiuous, to say the very least of them ; and I may add that 
I simply challenge any one to controvert any of my state- 
ments. 

What your correspondent Mr. S. Boswell means when he 
says ‘‘inspection now is not whatit was twenty-five years 
ago,” I do not exactly know, but if he means to insinuate 
that I and other old hands have anything to learn from the 
present younger inspectors running through the country 
in the pay of boiler insurance companies, why then I can 
only refer him to the exploits of the two gentlemen who 
professed to examine thoroughly two boilers that exploded 
shortly after, one of which boilers was nearly thirty years 
old, and ought to have been dead long before, and the 
other boiler, which was eaten through by corrosion, but 
could not be detected except ‘‘ he had removed or cut out 
some of the brick seating!” If this is not sufficient wipe 
down, I beg leave most respectfully to refer him to 
another case that I think he knows something about, viz., 
a boiler was insured at Leeds by a Manchester company, ex- 
ploded and killed a few, and the jury censured the company 
for insuring a boiler that they had never even examined, 
but left it to the proprietors to conclude it was all right 
when it was all wrong! Talk about not having ‘‘ tools in 
one case out of ten” for cutting out a portion of brickwork 
where required, does not every practical man know where 
to look for signs and unmistakable evidences of corrosion? 
and does it require many tools to knock down a bit of 
rotten brickwork, as in the case of old seatings? True, 
Sir, indeed, ‘‘ inspection is not what it was twenty-five 
years ago.” I am occasionally shown reports by manu- 
facturers that they have received from the insurance com- 
panies, and I have often been amused at seeing the 
stereotyped phrases and remarks therein pointing out 
defects that were pointed out in similar cases even in the 
days of the old association for the prevention of boiler ex- 
plosions more than thirty years ago. 

With reference to the illustrations you give of a Rastrick 
boiler seating, it is the same as appeared in the pages 
of a contemporary of yours about ten years ago, and it is 
scarcely worth reproducing. Any practical engineer will 
see with half a glance at the section that the only diffe- 
rence between it and the present bad mode of seating is 
the 44 lining of brickwork intended to protect the bottom 
shell plates, but which lining or > altogether 
futile for that purpose, inasmuch as it becomes utterly 
perished and destroyed in a short time, and the plates 
left bare and exposed as before. Moreover, it obstructs 
free inspection, and would only be another excuse for 
neglect, just as in the Antrim case that Mr. Boswell tries 
to gloss over. Again, in the plan shown, with more than 
twofurnaces it could not well be carried out, whereas 
there were four furnaces at Dudley, as is often the case. 

On the other hand, the plan I described and carried out 
for atime was to avert all danger of burning and fracturing 
these weak shell plates, by conducting the first and most 
violent heat from these puddling furnaces direct into the 
stronger internal tube, returning round the weaker shell 
plates last of all. Sincerely hoping, Sir, that my “‘ attempt 
to disturb the public feeling” respecting the safety of 





these particular boilers, may be successful, and the lives 
of many poor fellows thereby saved, I pass on to notice, 
with your permission, your other correspondent, “G. C.,” 
of Leeds, who assures me I am wrong in claiming to be 
the first who ever made a seatless safety valve free from 
guards and guides. I am glad there is another claimant, 
although Mr. Boswell is so uncharitable even—con- 
sistently with the tone of his letter all through—as to say 
that ‘“‘the valve is one which certainly cannot be con- 
sidered of a good and reliable type.” This opinion of his 
is about of as much value as his opinion respecting the 
number of tools requisite to make a bit of a hole into a 
damp rotten brick boiler seating. 

Whilst I fully acknowledge my mistake in concluding 
that I was not the first designer of a valve seating with a 
feather edge, ‘*G. C.” I think will acknowledge that my 
valve is altogether different and superior to the one he 
shows. Whilst my valve is spherical and overhangs the 
seating so as to prevent its ever being converted into a 
plug or wedge, Mr. McIntyre’s valve is bevel seated and 
scarcely overhangs at all, rendering it possible for it to 
become a plug or wedge in the event of its being fre- 
quently ground up or re-seated. I have been a great deal 
in Yorkshire, aud about the neighbourhood of Leeds, but 
I never came across any of the safety valves shown in the 
sketch of your correspondent. 

Deadweight safety valves free from any control or inter- 
ference do away, of course, with all levers and their 
imperfections, but by their adoption you immediately get 
into other difficulties. Only look, for instance, at Mr. 
Marten’s favourite safety valves of 5in. and upwards in 
diameter, and then calculate the enormous weights neces- 
sary to came § even a moderate pressure. In many boilers 
there would not actually be room for the appendages, 
hence the necessity and simplicity of the lever. 

As tothe proposed Bill of Lord Stanley doing away 
with all rivalry amongst insurance companies, I don’t 
expect it will ever do anything of the kind, even if it is 
ever passed at all in its present “> There are far too 
many manufacturing M.P.’s in the present House of 
Commons who are so averse to Government inspection at 
all ever to allow such a Bill to be passed. It was not a 
manufacturer, however, that introduced or suggested 
boiler assurance with all its objections and rivalries, but a 
couple of engineers whose principal object was to make 
money, one of whom was himself killed by a boiler ex- 
plosion. Whatever Mr. B. may say about ‘“‘the onus of 
responsibility resting upon boiler owners for the unhealthy 
competition and rivalry,” &c., and however much he may 
quote Mr. Longridge, Jun., in support of his statements, 
you cannot blame boiler owners, as men of business, avail- 
ing themselves of the cheapest market for what is offered 
them. The briber, I consider, is always worse than the 
bribed, and so long as there are companies with their 
touting agents scouring the country and offering to inspect 
and insure boilers for an amount of money that they know 
very well will not suffice to cover the expenses even of a 
properly qualified inspector in many instances, so long 
will boiler users snatch at the bait. As regards my very 
humble and ‘unsuccessful rivalry and competition” is 
concerned, I may, in conclusion, be allowed to tell Mr. 
S. Boswell that, before I was opposed here by about half 
a dozen insurance companies, I had almost every principal 
firm as my supporters and subscribers to inspection pure 
and simple, but the numerous agents regularly dancing 
attendance on my friends have gradually weaned them 
away from me by telling them all sorts of tales as to 
their competency to insure builers and thoroughly inspect 
them for less money than they pay me for inspection 
alone. Notwithstanding all this, Sir, I have ‘‘ survived” 
as one of “ the fittest,” and have not been so very “‘ un- 
successful,” as Mr. Boswell would insinuate. 

Trusting, Sir, to your fairness and impartiality in allow- 
ing me thus to reply to the unfair attacks made upon me, 
I would likewise beg leave to intimate that I do not desire 
to follow or continue any further discussion in the “ spirit” 
Mr. Boswell has initiated in his first communication to 
you that I have ever seen. 

I beg leave to remain, yours faithfully, 

Birmingham, November 29, 1887. JOHN SwIrt. 





REFRIGERATING MACHINERY.—We have received from 
the Pulsometer Company, of Nine Elms, London, a 
catalogue of refrigerating machinery, acting on the 
ammonia compression system. It is stated that with this 
plant 14 tons of ice can be obtained for each ton of coal 
consumed. From apparatus in work the cost is found to 
be 2s. 0jd. per ton of ice, 1s. of that sum being for fuel. 
When working with cold air 60,000 frozen carcases can be 
maintained, it is said, at about 20 deg. Fahr, with an 
expenditure of two tons of coal per twenty-four hours, 


Civin AND Me&cHANICAL ENGInrErRS’ Socrety.—The 
opening address of this Society will be delivered on De- 
cember 7 by the President, and the meetings will be con- 
tinued each alternate Wednesday, when the following 
papers will be read: December 21, 1887, ‘‘ The Roof of 
the National Agricultural Hall, Kensington,” by A. T. 
Walmisley; January 4, 1888, *‘Salmon Passes,” by A. 
Fairlie Bruce; January 18, ‘* Steel Sleepers,” by H. T. 
Munday ; February 1, “‘ The Use of Ammonia as a Re- 
frigerating Agent,” by T. B. Lightfoot ; February 15, 
** Sea Water for Street Watering,” by S. Harding Terry ; 
February 29, ‘‘ Our National Defences,” by William C., 
Street; March 14, ‘‘The Construction and Use of the 
Hopper Dredger,” by A. C. Schénberg ; March 28, ‘‘ The 
Development of Machinery in Relation to Hand Labour,” 
by Ambrose A. Myall; April 11, ‘‘ Theatres and other 
Public Buildings,” by Walter Emden; April 25, “ Rail- 
ways for Rural and Undeveloped Districts,” by James B, 
Walton, 
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NOTICES OF MEETINGS. 

INSTITUTION OF CiviL ENGINEERS, — Tuesday, December 6th, at 
8 p.m. Paper to be read with a view to discussion: ‘‘ Electrical 
Tramways: The Bessbrook and Newry Tramway,” by Edw. Hop- 
kinson, M.A., D.S.C., Assoc. M. Inst. C.E, 

GEoLogists’ Association.—Friday, December 2nd, at the Uni- 
versity College, Gower-street, W.C., when the following ago will 
be read: ‘The Vertebrate Fossils of the English Chalk,” by A. 
Smith Woodward, F.G.S., Assist. Geol. Dept. British Museum 
(Natural History). In illustration of the paper, a series of fossil 
teeth and bones, from the Chalk of Burham, will be exhibited b: 








8. J. Hawkins, F.G.S., and it is hoped that other members will 
bring specimens. The chair will be taken at 8 p.m. 
Tue Society oF Enaing«rs.—Monday, December 5th, at the 





7|down to the light. 





Westminster Town Hall. A paper will be readon ‘A New Formula 
for the Flow of Water in Pipes and Open Channels,” by Mr. 
Edgar C. Thrupp. The chair will be taken at 7.30 p.m. precisely. 

Tue Society oF TELEGRAPH ENGINEERS AND ELECTRICIANS — 
Meeting at the Institution of Civil Engineers, 25, Great George- 
street, S.W., Thursday, December 8th, at 8 p.m. Annual General 
Meeting for the reception of the Annual Report, and for the elec- 
tion of Council and officers for the year 1888. The eye | paper 
will be read: ‘On Safety Fuzes for Electric {Light Circuits, and 
on the Fusing Points of various Metals usually Employed in their 
Construction,” by Arthur C. Cockburn, F.C.S., Associate. 

Paysican Socrety.—December 10th, at 8 p.m. ‘‘ Optical Proper- 
ties of Phenyl-Theo-Carbomide,” by H. G. Madan. ‘‘ Recalescence 
of Iron,” by H. Tomlinson. ‘* Rotation of a Copper Sphere and 
of Copper Wire Helices when freely Suspended in a Magnetic 
Field,” by Dr. H. C. Shettle. 

Norrta-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Wednesday, December 7th, Third General Meeting, at 7.45 p.m. 
1. Adjourned discussion on Mr. R. Thompson’s Paper on “Speed 
and Coal Consumption of Steamers treated commercially.” 2. 
Paper on ‘Improvements in — Keels, Stems, Sterns, and 
Rudder Frames,” by Mr. E. F. Wailes. 
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PECULIAR ORIGIN OF FIRES. 

WueEn it is considered that there is not a process 
or method of manufacture which does not contain 
more or less the possibility of a cause of fire, and 
that these various processes differ one from another 
in the relative hazard, then it will be conceded that 
there is scarcely an element in the whole range of 
manufacture which is not in a like manner a factor 
in the question of safety and of insurance. The 
larger amount of losses is, as would naturally be 
assumed, due to oil, both in consequence of its im- 
perfect use on journals, and the hot bearings which 
result from a lack of proper lubrication. In the 
mechanical processes of dyeing and bleaching there is 
a great deal of chemical action which at times 
results in ignition. With such rapid machinery as 
that of the picker-room in cotton, and the dusting- 
room in paper mills, there is great liability of sparks, 
such sparksare the antecedents of fires which occur 
among the light, textile, fibrous material found in 
such machines, and enormous fires occur from other 
causes which certainly entitle them to be classified 
as among instances of proverbial happening of the 
unexpected, 

One large insurance company in America declares 
that their aggregated payments for fires caused by 
lanterns have reached nearly 2,000,000 dols. The 
causes of these fires from oil are threefold, and they 
are all included in what an underwriter would call 
the preventable cases of fires. The use of lard or 
sperm oil of the very dubious purity generally 
offered in the market, is always attended with a 
crusting wick ; and many a watchman or repairing 


qx | Jabourer in the night has unwittingly started fires 


caused by opening the lantern and picking the wick 


6| to remove the crust in order to get a better flame. 
7| For such lights, more satisfactory results are ob- 


tained by the use of what is known as the signal 
oil, which consists of a mixture of animal oil and 


1} mineral oil. 


In many places the instructions of the manager 
that the lantern should never be opened except in 


.| the boiler-room or some similar place of safety, are 


carried into execution by placing spring locks on 
the lantern which cannot be opened except by a 
key hung up in the boiler-room, Other fires are 
caused by a lamp dropping out of a lantern; any 
type of lantern where the lamp is placed in at the 


586 | bottom is liable to such an accident, notwithstand- 


ing the method of construction may be such as to 
guard against that difficulty when new. In some 
lanterns closed at the bottom, the globe at the top 
is removed in such a way that the hand reaches 
In others the lamp of the 
lantern, although at the bottom, is secured in its 
place by a hinge, so that at worst, in case of any 
mishap, it would only swing down and not fall. 
The tubular lanterns made solely for burning 
kerosene, have been the source of a great many 
fires by reason of poor methods of construction. 
They are soldered by an easily fusible alloy, 
and when such lanterns are hung up in places 
of unusual warmth, and the light turned up 
somewhat higher than usual, the upper part of the 
lantern sometimes becomes heated sufficiently to 
melt the solder, so that it falls apart. This is an 
accident entirely inexcusable when it is considered 
how readily lanterns are constructed without de- 
pending upon the soldered joint for the attachment 
of the handle to the body of the lantern, but use 
rivets, locked joints in sheet metal, and eyes bent 
in wire guards, 








A curious lantern fire resulted in the burning of 
an American mill, and at the same time subjected 
an innocent person to an unjust suspicion. The 
facts were that the mill very suddenly burned at an 
early hour of the morning, the only direct evidence 
upon the case being that of the watchman, who 
testified that while making his round he entered 
the upper portion of the mill, finding the room in 
flames, but beyond control. There were many 
details of circumstantial evidence connected with 
the fire which convinced the underwriters that the 
fire was incendiary in its origin, and this, coupled 
with the fact that the mill had not been financially 
prosperous for some time, and also that the pro- 
prietor did not possess a reputation above suspicion 
in commercial affairs as to strict integrity, diverted 
a great amount of suspicion towards him. This 
suspicion was not sustained by any direct evidence in- 
culpating him with incendiarism, yet the underwriters 
refused to insure a second mill which was rebuilt 
on the ruins of the first. Fifteen years later the pro- 
prietor of the mill was awakened in the middle of the 
night by a message from a priest who was receiving 
the confession of the watchman now on his death- 
bed, and related to the priest that he had acci- 
dentally set the mill on fire by breaking his lantern 
against a machine ; fearing that he would be put 
in prison for the act, he had disclaimed all know- 
ledge respecting theorigin of the fire. At alater day, 
learning how suspicion had adverted to his employer, 
he dared not state the truth, although the crime 
had haunted his conscience for all those years. The 
priest refused to administer the rites of the church 
until the watchman’s confession had been repeated 
to the proprietor. 

Water is generally referred to as the ideal an- 
tagonist of fire, and yet there are many instances 
where water has caused fires, as in the case of a 
mill in Rhode Island, U.S., where the supply of 
water to an overshot wheel was regulated by an 
immense gate, called a leather apron, used in former 
days for that type of water-wheel. During the 
night a sudden storm raised the water in the river, 
and imposed an unusual pressure against the leather 
apron, which had become old and unsound, broke 
it, let a flood upon the water-wheel revolving it 
with unusual velocity, and ignited the mill in 
several places.on account of the friction of the hot 
bearings. Another instance was that of a Con- 
necticut mill, where the flood raised the river to a 
sufficient height to cover the first floor of a ma- 
chine shop to the depth of about 2 ft. The water 
rose very rapidly, and there being a large amount 
of iron turnings commingled with wood chips on 
the floor of the machine shop, the iron turnings 
oxidised so rapidly that the heat of the process 
ignited the wood and started a fire which cost the 
underwriters 30,000 dols. 

Fires produced by the action of water upon lime 
are so frequent as not to require especial notice in 
this reference to fires outside of the expected and 
well-known causes, 

Streams from hose used in extinguishing fires 
would not ordinarily be classed among two causes 
of fire, yet such results have occurred in at least two 
instances. In the one, a stream upon a small fire 
also met some lime in a neighbouring building, 
starting a fire which did not attract attention until 
it reached an extent threatening serious results. 
The other instance was in a large store in Phila- 
delphia, where the stream of water, charged with 
carbonic acid gas discharged from an extincteur 
upon a small fire, also served as an electric con- 
ductor, and started another fire from the are light- 
ing system. 

The oxidation of iron turnings is quite frequently 
the cause of mysterious fires, igniting sheds used 
for storing scrap around iron-working establish- 
ments. There have been numerous fires in the 
roofs of foundries caused by explosions of melted 
iron thrown violently against the roof when by any 
mishap the iron came in contact with water. 

The foundations for a light building upon a very 
yielding soil were arranged by placing posts down 
in tubs of iron turnings set in the earth in 
proper situations, and then pouring over the iron a 
solution of salt in water. The iron turnings rusted 
into a solid mass, but the process was carried on so 
quickly that the heat of oxidation charred the lower 
ends of the posts, holding them firmly, and also 
served as an antiseptic treatment, diminishing the 
liability to decay. 

The combustibility of iron is quite noticeable in 
tack factories, where the tacks are polished by 
attrition against each other on revolving cylinders, 
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and the fine comminuted dust is so easily com- 
bustible that it has served as the source of several 
fires that were started from some slight accident 
like dropping a match or exposure to the open light. 

Certain forms of fireworks, known as parlour fire- 
works, obtain some of their most beautiful effects 
from the combustion of fine iron. The sun, on 
the other hand, also serves its purpose as a factor 
of insurance. For its rays have been time and 
again concentrated upon combustible matter by 
bull’s-eyes, in such a form that they crudely 
acted as a double convex lens when placed over 
doors. Itis also a frequent incident in physical 
laboratories, that large double convex lenses are 
left in such position that the sun will reach them 
in time and start fires. In fact as a protection 
against such accidents, these lenses should always 
be covered with a cloth bag when not in use. Dishes 
of tinned iron for domestic use have also concen- 
trated the rays of the sun, as any concave mirror 
might, upon combustible matter ; and it is a well- 
known fact that two considerable fires in America, 
one at Lynn and the other at Sheboygan, were 
both caused in this manner by the tin dishes in 
the window of an ironmonger’s shop. There are 
other fires caused by peculiar circumstances com- 
parable to that of the ‘‘arrow shot at random 
reaching the joint of the armour ;” as, for instance 
a hotel-keeper at Biddeford was so rejoiced at the 
election of President Cleveland, that ke set off a 
number of fireworks in front of his hostelry in 
honour of the event. A rocket shot up into the 
air and descended in a vertical direction into the 
dust chimney of a cotton mill in the vicinity. 
Reaching the bottom of the shaft, it exploded, 
igniting the dust room and starting a serious fire. 
Sparks are sometimes the cause of tires as a result 
of the most unexpected circumstances. In an esta- 
blishment making table knives, a milling machine 
which finished the outside of the knife handles was 
cleared of dust by a large tube projecting down 
from the room above and connected to an exhaus- 
tive blower in the attic. An emery wheel which 
had been in the same position for a number of 
years, situated about 20 ft. from this milling ma- 
chine, struck a spark against a window; thence 
glancing back, it rebounded some 20 ft. igniting 
the dust in the lower part of this tube. The flame 
was carried by the blower to the room above and 
through a hole in the roof, causing a destructive 
fire which was not known to the occupants of the 
room until an alarm had been given by those who 
had seen it from the outside of the building. 

In another instance, a spark from an emery wheel 
struck the window in front of the wheel; this 
glancing back to the belt rebounded again, and 
entered a crack between the upper part of the 
window-frame and the masonry of the building and 
ignited the impalpable dust situated there, an acci- 
dent which had never occurred before, although 
that machine had been in the same position subject 
to daily use for over twenty years. Although 
sparks from grinding wheels —— ignite com- 
bustible matter, yet itis a very difficult thing to do 
the same thing designedly even by holding fine 
matter, as cotton card waste, in a line of the sparks 
as they are thrown off from the wheel. There have 
been numerous fires in cotton mills caused by sparks 
from the dull axes used in chopping hoops of cotton 
bales, and yet it would be considered an impossibility 
if one were to take the task of setting the cotton on 
fire in this manner. A carpenter, while nailing a 
board to the ceiling in a picker-room of a jute 
mill, struck a nail on one side so that it glanced 
across the room, entering the feeding apron of a 
jute picker and struck a spark which ignited the 
stock, passing through the picker, and thence 
spreading to a very severe fire. 

The capability of steam pipes to set fire to wood 
will doubtless continue to be a moot question in 
the face of conclusive evidence’! to the contrary, 
merely because such fires cannot be produced at will. 

A few years ago a steam pipe covering composed 
of wood pulp and ground wool waste was exten- 
sively introduced into American markets with 
the result of being ignited quite frequently by 
hot steam pipes. There have been a few instances 
of the ignition of hair felt used for such non-con- 
ductors ; in the course of investigation upon some 
fires of that class, it was found that while the hair 
felt was not combustible at ordinary temperatures, 
yet when it had been warmed to higher tempera- 
tures it was quite readily combustible. Fires are of 
frequent occurrence in drying rooms heated by 
team pipes for seasoning small bits of lumber used 








in the decorative portions of cabinet work, under 
circumstances which do not permit any hypothesis 
of spontaneous combustion, because the wood at 
that time has not received any treatment from oils 
or varnishes. 

A mill in Providence, R.I., was burned by a fire 
originating from the steam pipes in an unlooked- 
for manner. At the time of its construction the 
proprietor exercised great care that all pipes 
should be free from direct contact with the wood- 
work ; but when the steam was let into the pipes 
the expansion increased their length and pushed 
their end against the wood partition, which was 
eventually set on fire. Although the fact of fires 
originating from steam pipes is well established, 
there is still some obscurity as to the exact subjects 
which produce such combustion. It is well known 
that the ignition point of charcoal bears a certain 
ratio to the temperature of carbonisation ; the lower 
the temperature the more readily combustible the 
charcoal, and this fact is made use of in producing 
charcoal for the manufacture of some grades of gun- 
powder by means of superheated steam. Yet apply- 
ing the data which have been published upon the 
subject, it will be readily seen that the ignition 
point of charcoal produced at even the temperature 
of boiling water, is in excess of the heat of steam at 
the highest working pressure ; and yet there are in- 
stances of fires produced by steam-heating pipes at 
pressures as low as 10 lh., and also from the heat 
from the kiers containing hot water used in bleach- 
ing. It seems probable, however, that the charcoal 
which is ignited under these conditions is not that 
charcoal which has been carbonised by direct con- 
tact with steam pipes, but rather that which has 
been carbonised by radiation from steam pipes, and 
therefore at a materially lower temperature than 
that of the pipe, and then by some changes this 
charcoal is brought into absolute contact with the 
steam pipes. Fires from spontaneous ignition of 
oily waste are so alarmingly prevalent, that, as 
such, an allusion to them has no place in a list of 
peculiar fires. The introduction of mineral oils for 
lubrication has tended to reduce this class of fires 
materially, as the paraffin oils will not oxidise at 
ordinary temperature, and when commingled with 
animal or vegetable oils in proportions varying from 
one-third to one-half, it will also prevent such oxi- 
dations of the other oils contained in the mixture. 

A watchman in the locomotive works in Boston 
was very much alarmed when, one evening, the 
safety valve of the boiler, which was used only for 
heating in the winter, began to blow off ; and he 
learned that there was a dangerous pressure of steam 
in the boiler and a fierce fire upon the grates. After 
the fire was dulled by a stream of water, the matter 
was investigated and it was found that the furnace 
under the boiler had been a receptacle for a lot of 
small bits of wood in the cleaning up of the boiler 
room which followed a spasm of order on the part 
of the boiler tenders ; then later, some other person 
threw some oily waste matter into the furnace door 
as the best method of getting rid of a dangerous 
article. A beetle flying into a millat night, became 
caught ina bit of sliver and straightway flying into 
the gas jet, dropped and started a fire among the 
contents of the card-room. In another instance, a 
can of cotton sliver in a cotton mill was found to 
be on fire, and investigation afterwards revealed 
the fact that the can was in contact with the belt 
over the pulley, and the friction of the belt on the 
outside of the can produced enough heat to ignite 
thecotton. ‘There are records of several similar in- 
stances. The blow-off pipe of a boiler burst, caus- 
ing a back draught, and the flames coming out of 
the doors of the boiler furnace set the roof on fire. 

On the Pennsylvania Railroad an exhaust blast 
tube of a locomotive turned around, so that it 
blew a blast in the reverse direction into the fur- 
nace of the boiler, and the flames bursting out of 
the furnace door set the cab on fire, driving the 
engineer and fireman from their post to a refuge in 
the water tank of the tender. The engineer, under 
circumstances of great bravery, came out and re- 
versed the engine, saving the train from a total 
wreck, although he paid his life as a forfeit for his 
bravery. 

One of the most peculiar fires resulting from a 
sequence of unhappy circumstances was that of a 
storehouse connected with a mill in Vermont, U.S. 
Oil is transported on American railways in tank 
cars in which a cylindrical tank about 5ft. in dia- 
meter and 25 ft. in length is secured upon a plat- 
form car. One of these cars was standing upon the 
siding of a railway near the storehouse, when one 





of the rear cars of a frees train passing by on the 
t 


main track jumped the switch at the siding. 
Numerous persons had observed that this rear car 
had a hot bearing, which had already ignited the 
oil on the journal, and as it tore away from the 
train and plunged down into the oil car, breaking 
the iron tank, the flames from the hot bearing 
ignited the oil running out from the broken tank 
on to the ground, and surrounding the storehouse, 
burned it down. 

These fires are all from an American source of in- 
formation, and while the conditions may not be the 
same to repeat the identical results in all instances 
among any industries, yet it is none the less true 
that destruction of property is quite frequent from 
unexpected causes, which are nevertheless prevent- 
able in their nature. 





BLOW-HOLES IN STEEL INGOTS. 

THE presence of blow-holes in steel ingots has 
been accounted for by many ingenious hypotheses, 
and it would take several columns to relate all the 
theories that have been put forth to explain their 
formation. The latest exposition of the causes at 
work in producing this defect in steel castings 
comes from the pen of Mr. W. F. Durfee,* and has 
the merit of simplicity, while it offers an explana- 
tion which appears to fit the facts better than some. 
It will be remembered that in an ingot of mild 
steel the blow-holes are not uniformly diffused 
through the mass, but are congregated in a band 
which, as seen in a cross-section of the ingot, runs 

rallel with the sides, at a distance varying from 
} in. to 2 in. from the edges. Now whatever may 
be the nature and origin of the gases which have 
created the cavities, it is evident that a mechanical 
cause must be sought to account for their symme- 
trical arrangement in the mass of the metal. Mr. 
Durfee finds an analogy to the action which takes 
place in pouring an ingot in the blowing apparatus 
called the tromp, used in furnishing the blast for 
the forges of Catalonia. In this instrument a 
vertical pipe several feet in height connects two 
vessels. The upper vessel is kept filled with 
water while the lower, which is closed, is con- 
nected by a tube with the tuyere of the fur- 
nace. At a short distance from the top of 
the vertical pipe there are a number of air 
inlets, while the mouth of the pipe is closed by a 
valve. When this valve is raised the water rushes 
down, and by its descent it draws in air through 
the holes provided for it. The air and water 
descend together into the lower box, which acts as 
a separator ; the air at a moderate pressure rushes 
through the tuyere into the fire, while the water 
escapes through an opening which is always kept 
sealed. A modified form of this device is sold to 
supply air to the blowpipes of giass-workers, This 
phenomenon of the enlargement of air by a descend- 
ing column of water may be demonstrated by aid of a 
tumbler held under an ordinary water tap. When 
the tumbler is filled a stream of bubbles will be seen 
to descend the centre of the vessel along with the in- 
coming water, and then to divide and flow up the 
sides. A part of the air is caught again in the eddy 
just before it reaches the surface of the liquid, and 
is again carried down, so that there are always a 
large number of bubbles in the water arranged in a 
central column, and a peripheral belt. The fluidity 
of water is so perfect that immediately the stream 
is stopped the bubbles all escape, but if a quantity 
of mucilage or gelatine be added to the fluid to render 
it viscous, then the air is detained, and it is possible 
to study the arrangement of the bubbles at leisure. 
By pouring melted gelatine into an ingot-shaped 
mould, and then cooling it very rapidly, a honey- 
combed mass may be obtained bearing a very close 
analogy to an ingot of steel. 

It must be confessed that the pouring of an ingot 
is quite as capable of giving rise to air bubbles as is 
the running of a stream of melted gelatine. The 
molten steel falls through the air, and is somewhat 
viscous, while it rapidly begins to solidify, when it 
meets the surface of the mould. There is, how- 
ever, a striking difference between the air bubbles 
in steel and those in gelatine, the former being 
greatly the larger. This can be accounted for by 
the great expansion of the air caused by the heat, 
and by the dissociation of the water carried in the 
very moist air of the casting pit. Taking the tem- 
perature of the molten metal at 3300 deg. Fahr., 
the air would suffer a sevenfold expansion, while the 
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volume of the water would be increased from two 
to three thousand times when converted into gases 
at ordinary temperature and pressure. Hence a 
very small bubble of air may well be conceived to 
produce a blow-hole of large size, even when com- 

ressed under a head of several feet of fluid metal, 
although the oxygen probably combines immediately 
with the steel to produce the iridescent lining 
usually found in the cavities, leaving behind it little 
besides hydrogen and nitrogen. 

The examples used to explain the presence of 
blow-holes in steel suggest the means of getting rid 
of the cause of them. The air bubbles rise out of a 
glass of water the moment the stream stops, while in 
the case of mucilage the rate of clearing is inversely 
as the viscosity. Now if the fluidity of steel be 
largely increased it is a fair inference that there 
would be a proportionate decreasein the number of 
blow-holes to be found in aningot. This extra and 
hitherto abnormal fluidity can be obtained by add- 
ing to the metal in its molten state one-twentieth 
to one-tenth of aluminium, which at once brings 
the steel to a condition in which it will run like 
water, and enter the tiniest crevices of a mould. 
The reason of this effect is not known, but it is not 
at variance with characteristics of many alloys 
which are known to have far lower melting points 
than any of their constituents. Already aluminium 
is largely used in the production of iron castings 
made from melted scrap, and the experience gained 
with it shows that while it renders iron perfectly 
fluid at a temperature at which it would otherwise 
be scarcely more than pasty, it improves the quality, 
and confers upon the metal an increased tenacity 
20 per cent. greater than that of the iron from 
which it has been made. 

It is to aluminium that Mr. Durfee looks for the 
more or less complete abolition of blow-holes in 
ingots. He believes that it is only necessary to 
render the steel sufficiently fluid for the air globules 
to be able to disentangle themselves, to do away 
with this great defect which in spite of all rolling 
and forging detracts from the strength of objects 
made from this metal. No doubt an increased 
fluidity would improve all classes of steel castings, 
but if it is the air which is carried down by the 
falling metal which constitutes the cause of blow- 
holes, surely a mechanical remedy could have been 
found for it. Moulds can be filled without letting 
the steel drop through the air like water from a 
tap, and a very easily tried experiment would show 
whether Mr. Durfee’s hypothesis is correct or not. 
Whether it be or not, there appears to be great 
hope in the use of aluminium. 





THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

At the meeting of this Society on the evening of 
Thursday, the 24th ultimo, two papers were read. 
In the one first taken a new form of voltmeter, re- 
cently invented by Professor Fleming and Mr. 
Gimingham was described, which, it was stated, 
presented nothing novel in the principles on which 
it was constructed (being simply a modification of 
Siemens’ dynamometer), but embodied considerable 
improvements in detail. The instrument contains 
a movable conductor and a fixed one ; the former 
consists of two solenoids, long in comparison with 
their diameter, which are fixed so as to be parallel 
to one another, and over each of these is slipped a 
flat ring carrying the movable conductor. These 
rings are connected together by a crosspiece, sup- 
ported at its centre on an iridium point, and as the 
hole through the rings is made considerably greater 
than the outside diameter of the fixed coils, there 
is a certain amount of freedom of motion allowed. 
This movement is, however, resisted by a spiral 
chronometer spring, the force exerted by which is 
measured on the dial of the instrument as in Siemens’ 
dynamometer. In the new instrument the dial is 
divided in such a way that the instrument gives direct 
reading. The current to the fixed and movable 
coils passes through the iridium point and the spiral 
spring. When a reading is not being taken the 
above-mentioned point is relieved from the weight 
of the coil by an ingenious screw arrangement, which 
compels the lowering and raising of these coils to be 
done gradually, and thus obviates the risk of the 
support being damaged by careless handling. 

The instrument is very sensitive, since the weight 
of the movable conductor is only 96 grains, whilst 
the substantial accuracy of its indications is in- 
sured by the fact that the total resistance is 
as high as 1500 ohms. The coils are wound 








with German silver wire, having a temperature co- 
efficient of .027 per cent. per degree Centigrade, so 
that a variation of 30deg. in the temperature to 
which the instrument is exposed, only changes its 
readings by about 1 per cent. 

By winding the coils with thick wire, the instru- 
ment can be used as a wattmeter, and three sizes 
of these have been constructed, reading respectively 
from 1 to 400 watts, 1 to 10,000, and 1 to 40,000 
watts. In another arrangement a compound wind- 
ing has been adopted, both thick and thin coils 
being used, and this instrument can be used both 
as a voltmeter and a wattmeter. 

The author of the paper stated that objections 
might possibly be raised against the use of a spring 
to resist the motion of the coils, but considering 
that such springs had undergone the test of pro- 
longed practical experience in chronometers, it was 
unlikely that any inaccuracy would arise on their 
account. Moreover, Kolrausch, who has made an 
extensive series of researches on springs, states 
that a properly tempered spring 3in. long can be 
drawn out fora length of 9 in. 200 times for 400 
minutes without acquiring any permanent set. The 
instruments are inclosed in square wooden boxes 
of about 4} in. wide, fitted with a lid, and are 
therefore very compact and portable, but as they 
require levelling before a reading can be taken, 
they are unsuitable for marine use. 

At the conclusion of the paper Sir Charles Bright, 
the President of the Society, put it to the meeting 
whether the discussion on this paper should be taken 
forthwith, or whether the second paper, set down for 
the evening, should be read, and the discussion on 
the two papers taken together. Personally he pre- 
ferred the former course, but on a vote being taken it 
was decided to have the second paper, and Professor 
Ayrton then read a description of a new form of 
voltmeter invented by Professor Perry and himself. 

This instrument is constructed on an entirely 
different principle to that on which Professor 
Fleming’s is based, and is capable of giving correct 
indications when used with alternating currents, 
for which high resistance dynamometers are un- 
suitable owing to their great self -induction. 
Neither can these latter instruments be used 
with accuracy for high differences of potential, as, 
under these conditions, the current slowly heats 
the voltmeter and changesits magnetism. It would 
therefore appear that in these cases the potential 
differences should be measured from the heating 
effect itself, the advantages of which were first per- 
ceived by Captain Cardew, who constructed his 
well-known voltmeter on this principle. The ad- 
vantages of this form of voltmeter are that it has no 
heating error, and it can be used for measuring 
alternating potential differences ; it is, moreover, 
deadbeat, direct reading, not disturbed by magnets, 
and fairly portable though large. On the other 
hand, its disadvantages are that it absorbs a good 
deal of energy, cannot be used for measuring a 
small potential difference, and there is considerable 
vagueness in its readings near the zero point, and 
sometimes inaccuracy in the higher parts of its 
scale, 

In 1886 a series of experiments were being made 
by the authors on transformers, using small alter- 
nating potential, differences, and in these experi- 
ments it was found that, owing to this vagueness 
near the zero point, it was impossible to obtain 
satisfactory results. An examination of the volt- 
meter led to the conclusion that this want of pre- 
cision was caused, at any rate, partly by the use in 
this instrument of toothed wheels, which Professors 
Ayrton and Perry had formerly used somewhat 
extensively, but invariably found to be unsatisfac- 
tory in working. 

For measuring small differences of potential the 
wire in a Cardew voltmeter should be fine and 
short, and this feature is embodied in the instru- 
ments referred to below. The principle adopted in 
these new voltmeters may be briefly described 
as follows: A wire of German silver about 
.0014 in. in diameter is firmly fixed at each end, 
and to the centre of it is attached a spiral spring 
of peculiar construction, which exerts a tension, 
causing the wire to sag slightly above the horizontal. 
On passing a current through the wire, it is slightly 
elongated, and allows the spring to contract, but 
in contracting, every spiral spring undergoes a 
slight rotation, so that if one extremity of such 
@ spring is prevented from turning, and to the 
other end a pointer is attached, this latter will 
move round. In most springs this rotation is very 
slight for even a large alteration in their length, 








but Professors Ayrton and Perry discovered, several 
years ago, that if such a spring is made of a flat 
ribbon instead of acircular wire, a very minute 
alteration in the length of the spring will lead to a 
comparatively large rotation of its movable ex- 
tremity. It will be remembered that a spring of 
this character is used in Ayrton and Perry’s direct 
reading spring ammeters and voltmeters, described 
in our issue of June 20, 1884. By using a spring 
of this kind in their new voltmeter, the small sag 
of the wire due to its rise of temperature, results in 
an enormously magnified rotation of the pointer of 
the instrument over its dial. 

Following out the general idea above mentioned, 
several forms of the instrument have been con- 
structed, in which the single wire above mentioned 
is replaced by 2, 6, 8, or any other number of wires 
that may be found convenient. They are remark- 
ably deadbeat in their action, will measure the 
fraction of a volt (300 deg. corresponding in 
one case to 14.22 volts), and give detinite read- 
ings. Moreover, as with these instruments the 
wire is horizontal, there is no creeping back, a 
defect which was common in the earlier forms of 
Cardew’s voltmeter, which had vertical wires, and 
invariably gave, on thecurrent being first turned on, 
a reading higher than that indicated when the per- 
manent state had been acquired. 

From ‘a mathematical investigation of the laws of 
this instrument, it was discovered that by making 
the initial sag sufficiently small, the rotation of the 
pointer of the instrument became almost directly 
proportional to the potential difference between its 
terminals, and by using springs of very thin metal, 
less than .001 in. thick, very great sensitiveness 
could be obtained. In spite of the use of such fine 
wire, and of such thin metal in the spring, the in- 
strument is by no means liable to be injured by 
careless handling, and will stand almost any amount 
of vibration. 

Its advantages are its great compactness, ab- 
sence of dead wire, or external resistance, its 
wide range, and its giving definite readings near 
the zero point, owing to which small alternat- 
ing differences of potential can be measured ; 
the dial of the instrument can moreover be placed 
either horizontally or vertically. 

In opening the discussion Mr. J. E. Gordon 
said that the instrument which engineers required 
was an engine-room voltmeter which could be 
read, not merely by a properly qualified elec- 
trician or even by a skilled mechanic, but by an 
engine driver hired at 30s. a week, and for this 
purpose he thought Professor Fleming’s instrument 
unsuitable, for the dial being horizontal, necessitated 
that the engine man should rise from his seat and 
bend over it to make an observation, whereas when 
the vertical arrangement of dial was adopted, its 
indications could be much more easily read, and 
were therefore more likely to be attended to. He 
thought, moreover, that the practice of passing the 
current through the spring was objectionable, as in 
this way its temper might be altered. Personally 
he had found that the Cardew voltmeters were 
the most satisfactory, and tried numerous instru- 
ments of other design, these, however, though 
occasionally working satisfactorily for a month 
or two, generally gave trouble within a few weeks. 
Even Cardew’s voltmeters were not altogether 
satisfactory, as he had found that they required 
frequent comparison with a standard instrument. 
In correcting the errors of these voltmeters he had 
adopted the plan of making the dials to pivot, so 
that the position of the zero point could be altered, 
and with it the other parts of the scale. In endea- 
vouring to improve these instruments he had con- 
structed a Cardew voltmeter, having a wire 30 ft. 
long, but this arrangement was unsuccessful. The 
instrument described by Professor Ayrton seemed 
to meet the want he had described, and they had 
the advantage, which he thought the inventors had 
not sufficiently emphasised, of having no current 
passing through the spring. He did not consider, 
however, that the divisions being practically equal 
throughout the whole scale, constituted any great 
advantage, and would like to know if by sacrificing 
this purely theoretical gain, greater sensitiveness 
could be obtained in a particular portion of the 
scale, for in practical electric lighting with incan- 
descent lamps, it was very important to know 
whether one was using, say, 100 or 101 volts, but 
errors of 20 per cent. in other parts of the scale 
were of no importance. 

Captain Cardew, who continued the discussion, 
remarked that Professor Fleming seemed to have 
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been very successful in reducing the weight of the 
moving parts of the instrument he exhibited. Re- 
ferring to Ayrton and Perry’s instrument, he 
observed that a similar idea to that adopted by 
the inventors, of using the alteration in the sag 
of a wire to measure the potential difference, had 
occurred to himself, and he had had an instru- 
ment manufactured in which this change was 
observed through a lens, but he had not succeeded 
in making it work. The idea of using the ribbon 
spring had also occurred to him, and he had thought 
of writing to the authors of the paper on the sub- 
ject, but had in one way or another been prevented 
from carrying out his intention. His own instru- 
ments had been very successfully used at Chatham, 
but, perhaps, might now be considered obsolete. 
He might, however, point out that in the Ayrton 
and Perry instruments the pointers were so fine as 
to be invisible at even a moderate distance from 
the dial. One of his own instruments had been 
constructed with an 8in. dial, which could be read 
from a distance of 40ft. On installing it, however, 
it was found that the man in charge could not by 
any possibility get further from it than 2 ft. 

With the conclusion of Captain Cardew’s remarks 
the discussion closed for the evening, but as several 
gentlemen wished to speak on the papers, it was 
decided, on the motion of Mr. Preece, to hold a 
supplemental meeting of the Society on Thursday, 
December 1. 





THE ELASTIC LIMIT AND GUN 
CONSTRUCTION. 


By James A. LoneripcE. 


In his concluding remarks upon the discussion 
and correspondence which followed the reading of his 
paper on the ‘‘ Treatment of Gun Steel” at the Insti- 
tution of Civil Engineers on March 15, 1887, Colonel 
Maitland observed ‘‘that the parts of his paper 
which had excited most discussion and correspon- 
dence were those which treated of the value of the 
elastic limit and the value of oil-hardening,’”’ and, 
he added, ‘‘ opinion was evidently much divided 
on these points.” 

I was not present, either at the reading of the 
paper or its discussion, but in the few remarks 
which I sent to the secretary by way of correspon- 
dence (having then read the paper only) I said that 
I differed entirely from the author with regard to 
elastic limit. 

Sinee then I have read the discussion as it appeared 
in the printed Minutes of the Institution, and 
believing as I do in the very great importance of a 
high elastic limit, I feel called upon to examine the 
statements of those who attach little value to it. 

I seem fated to cross swords with Sir F. Bram- 
well whenever gun construction is under discussion, 
and as he is the chief supporter of Colonel Mait- 
land's views, it is to his remarks that my attention 
must chiefly be directed. Speaking of the value of 
the elastic limit, he says, ‘‘The author had put 
forward views which the scientific mind would re- 
gard as heresies. He wished to support those 
heresies put forward by the author.” 

After carefully reading Colonel Maitland’s paper, 
I fail to find anything more heretical than his ex- 
pression, ‘‘ that for reasons given at the commence- 
ment of the paper, it seems very doubtful if the 
high limit of elasticity is of much value.” A doubt 
thus expressed can hardly be called a heresy. The 
reasons referred to by Colonel Maitland do not, in 
my opinion, support his doubt. Let us examine 
them. 

He begins by referring to the now well-known 
fact, to which I believe I was the first in this 
country to draw attention in my paper at the Insti- 
tution on ‘* Wire Gun Construction” in March, 
1884, as having been ascertained by Colonel Rosset, 
of the Turin Arsenal, that the limit of elasticity 
might be raised by deformation of the material by 
mechanical means, and, I added, that ‘‘it is de- 
sirable to ascertain to what extent it can be prac- 
tically carried.” Facts that have since then come 
under my observation enable me to say that it is 
possible thus to raise the elastic limit very nearly 
to the breaking strain, and in this I agree with 
Colonel Maitland, but Iam not prepared to accept 
his further statement ‘‘that the breaking strain 
remains constant throughout.” 

I have before me the case of a steel wire drawn 
from crucible steel, of which the original breaking 
strain and elastic limit were about 40 tons and 25 
tons per square inch respectively, but which by the 











deformation of wire drawing were raised to 118 tons 
and 102 tons respectively. 

It was justly remarked by Professor Unwin dur- 
ing the discussion, that ‘‘It is not by the mere 
loading of a material that its elastic limit is raised.” 
There must be permanent deformation, or as it is 
commonly called ‘‘ permanent set,” otherwise there 
is no rise of the limit of elasticity by mechanical 
means, 

This fact altogether vitiates Colonel Maitland’s 
argument. He takes a piece of steel, of which 
the elastic limit and breaking strain are 11 tons 
and 27 tons respectively, and by deformation 
he raises the elastic limit to 26 tons, and he tells 
us that the breaking strain remains at 27 tons, 
a phenomenon which, if true, is altogether at 
variance with the well-known fact of wiredrawing. 
He then introduces a new element, that of oil- 
hardening, and he says, the breaking strain and 
elastic limit will be 38 tons and 25 tons respec- 
tively. 

He then compares the two specimens, and says 
they have both the same elastic limit, but that the 
first will break with an excess strain of 1 ton, whilst 
the second will require an excess strain of 12 tons 
to break it. The fallacy is obvious. Why did he 
not raise the elastic limit of the oil-hardened speci- 
men, as he might have done, up to 36 tons before 
testing it ? 

Colonel Maitland then supposes the case of two 
guns A and B similarly constructed. The material 
of A has an elastic limit of 12 tons; B an elastic 
limit of 20 tons, and both a breaking strain of 60 
tons. 

He supposes A to be fired with heavy charges till, 
by its deformation, the material reaches an elastic 
limit of 20 tons, and he says ‘‘ the two guns will be 
now practically in the same state.” 

They will be nothing of the kind, The material 
of A gun can only have acquired an elastic limit of 
20 tons by permanent deformation, and this will 
have entirely altered the shrinkages. Therefore, if 
B gun was correctly made, A would now be in an 
imperfect structural condition, and by continuous 
firing would still further alter this condition until 
it might be no longer a safe gun. 

In my paper of 1884, I referred to the 6.3-in. 
gun which burst on board the Daring, and I showed 
that by this very process of extending the elastic 
limit beyond that which obtained when the gun was 
made, the gun must inevitably go to pieces sooner 
or later. It cannot be too often repeated, that no 
structure should ever be so designed as to be sub- 
jected to permanent deformation by the work put 
upon it, for as Mr. Walker justly remarked during 
the discussion, ‘‘ Depend upon it, if working is 
maintained at a pressure greater than the first per- 
manent set, destruction will follow sooner or later.” 

So; much for Colonel Maitland’s ‘‘heresy.” I 
think he is wrong in asserting that the breaking 
strain remains constant, whilst the elastic limit is 
raised. Iam sure he is wrong in stating that the 
two guns A and B would be brought practically 
to the same condition by firing. 

The question between high and low elastic limits 
may be thus stated. Let there be two guns of 
exactly the same dimensions, each calculated for a 
powder pressure which would induce in some part 
of their structure a strain of 25 tons per square inch. 
Let the breaking strain be the same—50 tons. 
Let the elastic limit of the one gun be 25 tons, of 
the other 40 tons, then, I say, the last gun is the 
best. A strain of 30 tons would create a perma- 
nent deformation in the first gun, but it would be 
10 tons within the elastic limit of the second. 
There is no necessity for subjecting the one gun to 
a greater strain than the other, and if a margin of 
50 per cent. would be required, if the breaking 
strain be taken as the basis, a much less margin 
would be quite safe, if in the second gun the elastic 
limit were taken as the basis. 

The fact of having a high elastic limit does not 
necessitate the designer to work nearly up to it, and 
no one who knew what he was about would think 
of doing so, but in the one gun a small excess of 
pressure would lead to permanent set and ultimate 
destruction, while in the other a very considerable 
excess would do no damage. 

The idea that the exact calculation of shrinkages 
is unimportant, and that a gun will shake itself into 
& proper condition by the act of firing, is, I know, 
held both at Elswick and Woolwich. I have often 
maintained that such an idea is false and dangerous, 
and in this I am supported by the artillerists of 
France, Germany, Italy, Russia, and America. It 


has already led to fatal results, and my only sur- 
prise is that they have not been more frequent. 

I now return to the ‘‘arch-heretic,” Sir F. 
Bramwell. 

I began by speaking of him as the chief supporter 
of Colonel Maitland’s views ; but in fact he goes 
a great deal beyond Colonel Maitland. 

He said, ‘‘ As far he was concerned, he did not 
know what the elastic limit was.” We must take 
this simply as a facon de parler. No one knows 
better than he what is meant by the term. What 
he really meant to say was, that there is no fixed 
limit of elasticity in a piece of steel, that it isa 
variable quality. But, is it not exactly the same with 
hardness? From the softest steel to the hardest 
there are an infinite number of degrees, depending 
on the process through which it has passed ; so with 
the elastic limit, it may be made to vary from the 
lowest degree, very nearly up to the breaking 
strain, that breaking strain being itself greatly in- 
creased by the process. The steel is the same, but 
its properties are modified by manipulation. 

Sir Fred. Bramwell says: ‘‘It was commonly said 
that if the elastic limit were passed, the material was 
destroyed, it was done for ; the one crime, for which 
there was no forgiveness, had been committed, the 
material must go to pieces.” 

For my part, I certainly never made such an 
assertion, nor did I ever meet with any one who 
did ; but what I do maintain is, that if a structure 
is so designed, that under its ordinary condition of 
working the elastic limit is exceeded, that structure 
will in all probability sooner or later go to pieces. 

Sir Frederick then goes on to his apparently 
favourite illustration of what takes place in wire gun 
construction, and says that, ‘‘If the ordinary re- 
ceived views about elastic limits were correct, then 
guns must be every one ruined in the act of manu- 
facture.” 

In a recent article I once again showed the falsity 
of Sir F, Bramwell’s ideas on this subject. I will 
only now add that, interested as I am in wire gun 
construction, I view with very great concern the 
holding of such ideas by a gentleman occupying the 
high position of a member of the Ordnance Com- 
mittee, by whose advice wire guns are being con- 
structed at Woolwich. 

I hope that Sir F. Bramwell’s views are not 
adopted at the Royal Gun Factory. I have reason 
to believe they are not, for in the evidence given 
before Sir James Stephens’ Commission, the vice- 
president of the Ordnance Committee said, in 
answer to question (4322), ‘‘I may add that the 
tension of the wire, which is in accordance with Mr. 
Longridge’s calculations, has been adopted in the 
Gun Factory ;” and again (4325) he was asked, re- 
specting my book on the subject, ‘‘ You have ap- 
preciated its bearing on your subject, although you 
are not able to say whether the formule them- 
selves are right or wrong?’ His reply was, ‘‘I 
take it for granted they are right.” 

This is so far satisfactory, but it would have been 
much more so to me, if the War Office had agreed to 
my proposal, that a gun should be made at the Royal 
Gun Factory from calculations furnished by myself. 

That was declined, and I accepted their proposal, 
and have got a gun made for them, at their own 
risk and expense, but I have done so most reluc- 
tantly, because I thereby put myself into the posi- 
tion of a competitor, or rival, to the Royal Gun 
Factory, my object for so many years having been 
to work with them and not against them. I have 
done so under great disadvantages. I am not 
a gunmaker, there are many details on which 
I wished to consult Colonel Maitland and the 
Superintendent of the Gunpowder Manufactory, but 
my request to be put in communication with them 
was refused, and therefore the gun I have made, 
may fail in some point which has nothing to do 
with my principles of wire gun construction. 

Colonel Maitland has said that the gun shall have 
a fair trial. Iam sure that, as far as he is con- 
cerned, this will be so, and I will extend the re- 
mark to the Ordnance Committee, who are 
beyond any suspicion of foul play; but still, it 
would have been far more satisfactory to me if the 
gun had been their gun and not mine. 

Before concluding, I have one word more to say. 
In Colonel Maitland’s final remarks upon the dis- 
cussion and correspondence which followed his 
papers, he said that I, ‘‘ though disclaiming to be 
a gunmaker, did not hesitate to differ from all the 
great gunmakers of the world, and just as the 
demand for plenty of ductility and absence of in- 
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view that ultimate elongation was a matter of no 
importance, and denounced annealing.” 

I certainly do hold that ultimate elongation is of 
no importance, and that high elastic limit is, and 
that for reasons already given. In this I believe 
all gunmakers in the world, except Elswick and 
Woolwich, agree with me. 

As regards annealing, I have never denounced it 
as a process. What I did denounce was the Wool- 
wich practice of setting up internal strains by oil 
hardening in an improper manner, and then seek- 
ing to remove these strains by annealing, whereby 
all the real advantages of oil-hardening were done 
away with. 

If variations of thickness of the tube be avoided, 
if the tube be not too thick, and if the oil harden- 
ing be epee internally, no dangerous internal 
strains will arise, and in this case no subsequent 
annealing will be necessary, and the advantage of 
oil-hardening will be fully retained without danger. 
Of thoroughly annealing before oil hardening I 
entirely approve. 








NOTES. 
Morors For Etectric Licutina. 


THE prizes offered by the Society of Arts for 
small power motors applicable to electric lighting 
are to be awarded on the results of a trial which is 
to take place in May or June of next year, if a 
sufficient number of competitors present themselves. 
The motors which may be entered for the prizes are 
portable, semi-portable, and detached steam engines, 
either condensing or non-condensing gas engines 
working with lighting gas, water gas, or producer 
gas ; hydro-carbon engines, using either liquid or 
vapour hydro-carbon ; water motors; compressed 
air and exhaustion motors. The maximum power 
at which they may be tested is 20 horse-power, and 
no competition will be held unless ten motors, at 
least, are entered. The points of merit considered 
of the greatest importance will be: a. Regularity 
of speed under varying loads. 6. Regularity of 
speed during the various parts of one revolution, or 
one cycle of revolutions. c. Power of automati- 
cally varying speed to suit arc lights. d. Noiseless- 
ness. ¢. First cost. f. Cost of running. g. Cost 
of maintenance. Further information can be ob- 
tained from Mr. H. Trueman Wood, secretary of 
the Society of Arts, Adelphi, London. 


THE [INFLUENCE OF STRESS AND STRAIN ON MATTER. 


Mr. Herbert Tomlinson has communicated a 
paper to the Royal Society on the influence of 
stress and strain on the physical properties of matter, 
in which he shows that the value of the modulus of 
longitudinal elasticity for hard-drawn metals, as 
determined by the statical method of loading, 
accords with the value obtained by the method of 
longitudinal vibrations, provided the deformations 
are small. Also that the velocity of sound in a 
metal wire is independent of the load on the wire, 
and is not sensibly altered by the permanent ex- 
tension of the wire. The value of the modulus of 
torsional elasticity, as determined by the statical 
method, accords with the value obtained by the 
method of torsional vibrations for most hard-drawn 
metals, provided the deformations are small. For 
annealed iron the value of the modulus obtained by 
the second method slightly exceeds that obtained 
by the first method, and by an amount which is 
greater than can be attributed either to the heating 
and cooling effects of contraction and expansion, or 
to errors of observation. The velocity of sound was 
determined in piano steel and other metals, such as 
*‘chemically pure” copper, silver, and platinum. 
The following Table gives the results obtained by 
Mr. Tomlinson : 








—— of 
ae P und in 
Metal. Condition. Density. ‘iateen per 
Second. 
Piano steel Unannealed 7.7476 5198 
Tron a Annealed 7.6881 5096 
Copper .. Unannealed 8.8976 3958 
German silver yy 8.6320 8860 
Platinum-silver .. -- 12.1900 2804 
ilver we yA 10.4668 2801 
Platinum .. + 21.0500 2750 














Tue Pustic Suppty or ExecrRiciry FRoM 
Storace Barrerizs, 
_ Before the transformer had appeared—at least, 
in its present form—the storage battery had been 


proposed as a means of converting currents of high 
electromotive force into a state suitable for incan- 
descent lighting. And now that the air is full of 
schemes for central stations for the distribution o 
electricity by means of transformers, the Electrica 
Power Storage Company is drawing attention to the 
means it possesses for the public supply of electricity, 
and to meet a probable objection, it offers to pro- 
vide all necessary renewal material of the battery 
for a sum equal to 12 per cent. on the actual first 
purchasing price, receiving for this sum in exchange 
for all new material the old plates which may have 
become unserviceable. The batteries would be 
charged by a high-tension current carried by over- 
head conductors, and would each serve a house or 
asmall district. The charging current would be 
directed into one-half of a battery at a time, so that 
the lighting could be carried on by the other half, 
and it would be automatically shunted as soon as 
the charge was completed. Of course the half 
battery would not supply the full number of lights, 
but it would probably be amply sufficient for the 
hours of daylight, and at nightfall the entire 
plant would be available. At that time the 
machinery at the central station would be stopped. 
It would work sixteen hours and be idle eight, and 
thus, allowing an ample margin, there would be 
needed only two-thirds as much engine and boiler 
power as with a direct system. The men also would 
work regular hours. It is estimated that a system 
supplying 4500 lamps could be equipped for 23,500I., 
and that the first year’s expenses would be 9400I., 
including maintenance, fuel, labour, rent, manage- 
ment, &c. If the rate charged for the current year 
were 8d. per Board of Trade unit (equal to 
5s. per 1000 ft. for gas), the estimated profits would 
be 15 per cent. per annum, 


Tur Hextnorre Rattway AcctIpENt. 


Major Marindin’s report on the Hexthorpe rail- 
way accident has now been published, It is dated 
September 27, and has probably been held back so 
as not to prejudice the case of the driver and 
stokers, who were tried the week before last at 
York for manslaughter and acquitted, as we re- 
ported in our issue of the 18th ult. Major 
Marindin takes a soldier’s view of the men’s 
failure of duty in omitting to read their instruc- 
tions, and to keep a good look-out, and he 
blames them severely for their carelessness in 
these respects. The report adds little to what 
we know as to the method of working the line into 
Doncaster on race days. There is, however, one 
fact which we do not remember to have seen stated 
before. The whole of the railway servants with 
the Midland Company’s train which was run into 
were, ‘‘ owing to the culpable carelessness of some 
official in omitting to issue to them the printed 
notices supplied by the Manchester, Sheffield, 
and Lincolnshire Railway Company, left without 
any notice of the suspension of the block-working, 
and only knew of it by their recollection of what 
had been done in former years, and by seeing flag- 
signalmen out.” Thus it was only owing to the 
care of the Midland driver and stoker that the train 
they were in charge of did not run into the train 
which was standing atthe platform when they drew 
up behind it. The ticket station might easily have 
become the scene of a double disaster in which the 
Midland train would have first run into the one in 
front of it, and then have been smashed up by the 
impact of the Manchester, Sheffield, and Lincoln- 
shire Company’s train into its rear. It is no 
wonder that the jury acquitted the prisoners ; 
they were merely the proximate and immediate 
cause of the accident, while the real culprits—the 
men who in a ruder state of society would have 
been found dangling from the semaphore arms as a 
general caution signal to their fellows—were en- 
tirely absent from the inquiry. The following 
sentences from Major Marindin’s report should be 
printed in large letters, and placarded in every 
signal-box in the kingdom: ‘‘ The only conditions 
under which block-signalling could be safely sus- 
pended, would be that every train should be stopped, 
not merely ‘ brought up,’ or ‘ checked’ at the block 
signal cabin at the entrance to the portion of the 
line on which the suspension is in force, and the 
driver verbally informed of the state of affairs.” 


Russian CoLLieRS IN THE Biack SEA, 


According to the Odessa press a considerable 
number of Russian colliers are beginning to make 
their appearance in the Black Sea, conveying native 





coal from the Sea of Azoff to various Russian ports. 


Not so long ago it was deemed improbable that 
coast-borne Russian coal would be able to compete 
at all with tke foreign article in the Black Sea 
ports ; but now, thanks to the heavy duties re- 
cently imposed, it is rapidly establishing itself in 
every littoral district. Donetz coal is conveyed 
from three of the Azoff ports—Mariopol, Taganrog, 
and Rostoff-on-the-Don. The shallow character of 
each involves expensive lighterage, which will be 
done away with on the completion of the new port 
of Mariopol next year. Upon this undertaking 
the Russian Government is expending over a quarter 
of a million sterling in order to render it the chief 
coal outlet of the Donetz basin. A little coal also 
reaches the Black Sea vid the Dnieper, being con- 
veyed to that river by railway as far as Alexan- 
drovsky, from which point it descends in barges to 
Nicolaeff and Odessa. Finally, the coal is carried 
direct by rail to Odessa, vid the Kharkoff-Nicolaeff 
and South-Western lines ; but the charges are so 
heavy that until extremely heavy duties were im- 
posed it was impossible for the Donetz article to 
compete with foreign borne coal, Against Donetz 
coal a well-founded prejudice still lingers, the coal 
not being carefully picked before being sent away 
from the mines. In order to encourage a sale the 
bulk of it is designated by English names ; such as 
‘© Russian Cardiff,” “ Russian Newcastle,” and 
‘*Russian Glasgow” (sic); while a considerable 
quantity is mixed with English coal and sold as the 
latter. Every year, however, the quality improves, 
and certain descriptions of Donetz coal are begin- 
ning to acquire a good name. When the port of 
Mariopol is opened it is expected that English coal 
bs altogether cease to be exported to Southern 
ussia. 


ANTIMONY, 


Antimony ore is imported into this country in 
comparatively large quantities from Portugal, 
and in the same ore gold is found in paying 
quantities, indeed the mines from which it comes 
were originally worked by the Romans for gold 
alone. It is probable that these mines will in 
the future become the chief source of this metal, 
for they are within a short distance of Great Bri- 
tain where the principal smelting works exist, and 
they turn out a very pure article. Antimony ore is 
also found in many othercountries. In New South 
Wales the lodes, which are found in rocks of the 
Devonian period, are variable in size. Many of the 
lodes contain a considerable quantity of gold. In 
Japan antimony occurs in small veins in slate and 
sandstone. In Arkansas it is found in sandstone, 
often accompanied by small quantities of bismuth 
and silver. The principal sources of supply of late 
years, however, have been Borneo, Japan, Aus- 
tralia, and Portugal, although ores of antimony 
have been found in many European countries, 
namely, Austria, Germany, France, Corsica, Spain, 
Tuscany, and Cornwall. In Hungary and Bohemia 
the manufacture of antimony has been carried on. 
Antimony is generally found associated with other 
ores, more especially with those of iron, zinc, lead, 
and silver, and it is a constant source of trouble 
to the smelter on account of the difficulty with 
which itiseliminated. Antimony is chiefly used as 
an alloy of other metals. Mixed with lead it forms 
type metal, while mixed with tin it is employed 
for music type. Probably the former use is the 
most important to which it is put. It is also 
alloyed with copper for bearings, and is found in 
pewter, queen’s metal, Britannia metal, and in shot. 
A considerable amount is used as a colouring matter 
for paints, and in medicine antimony plays an im- 
portant part, although the quantity employed in 
this way is extremely small. The great rise in the 
prices of many metals which occurred during 
October l:as not extended to antimony, although 
there is a perceptible hardening in the quotations, 
and an upward tendency. The advances which 
have been made in tin, copper, zinc, and lead have 
been ‘the sharpest which have occurred for some 
years, and have varied from 8 per cent. in lead to 
over 20 per cent. in tin. The latter metal is now 
higher than it has been at any period during the 
last fourteen years. Copper has risen from 39. a 
ton to 47]. 10s., its average price during the last 
three years having been little over 40/. a ton. Zine 
and lead are also selling far above the average prices 
of the last three years. It is remarkable that this 
sharp advance has taken place in spite of weak 
prices in nearly every business, and with securities 
at low and unsteady figures. Stocks have not 





sensibly diminished of late, and it is difficult to see 
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in general business any justification of the idea that 
there will be a greatly increased demand for metal 
in the near future. 


OVERHEAD STEAM HEATING PIpgs, 


The usual method of heating American mills is 
by means of lines of steam pipes placed near the 
floor at the sides of the room. But within a few 
years this method of heating a mill has been toa 
great extent supplanted by the system of hanging 
pipes below the ceiling and about 5ft. from the 
walls, Yet this method, when adopted, received a 
great deal of criticism from those inclined to a 
priort reasoning, rather than that examination of 
facts which Bacon declares to be the foundation of 
science. It is probable that the first method of 
steam-heating used large cast-iron pipe hanging 
quite near the ceiling, but was justly abandoned on 
account of the unsatisfactory results, both as to 
heating and also to the health of persons whose 
heads were excessively heated in the low-studded 
rooms built at that time; so that the present 
method should be termed a renaissance rather than 
an invention. The pipes generally used are of 
wrought iron, 1}in. inside diameter, and hanging 
in parallel lines of four or five, suspended from 
about 14 ft. below the ceiling in a 13-ft. room. The 
advantages of such a method are apparent to all 
who have tried them. Their first introduction was 
at the instance of a mill insurance interest in the 
United States, who recommended the trial of the 
method in view of certain severe fire losses caused 
by steam pipes. The results were of the most 
favourable nature, and by degrees their adoption 
has increased until their use is well-nigh universal. 
A circular letter of inquiry addressed to forty-two 
users of such methods of heating, through a wide 
range of textile industries in mills situated at 
various places through an extent of 7 deg. of lati- 
tude, received only two unfavourable answers. The 
result of experience with this method of heating 
shows that the temperature of the room is kept at a 
greater uniformity with reduced expenditure of 
steam, that there is neither noise nor injury to the 
pipes by reason of the contraction and expansion, 
as is the case with low pipes held in a rigid 
position, that those working near benches are not 
subject to an excessive and fairly sickening tem- 
perature from their proximity to an excessive 
amount of heat Benet upon them. There is also 
greater convenience in manufacturing on account 
of the relief of the room near the floor from obstruc- 
tions from steam pipes, as when placed in the usual 
manner. It will be assumed in antagonism to such 
a method of heating, that the room is heated by 
convection from the air heated at the bottom, and 
the circulation forced in that way. But experiments, 
as well as the actual result, show that the method 
of heating is more nearly by direct radiation than 
by convection, and that the currents of air produced 
in a room by agitation of machinery and belting are 
far stronger and in excess of any of those merely 
due to convection. Asconfirmatory of this opinion 
may be cited an experiment which was tried by 
rubbing the pipes of a certain room with oily waste 
and passing the circulation of steam through these 
pipes. Although the airin the room was presumed 
to be quiescent, as there was no machinery in 
motion, yet the smoke from the overhead pipes 
radiated in all directions, soon filling the room with 
smoke which appealed to all the senses in a most 
emphatic manner. The radiation from the pipes 
around the side of the room was very much re- 
stricted, owing to the obstructions from benches 
and articles naturally placed in front of the pipes, 
while the natural circulation of air in the lower 
corners of the room is always much more feeble 
than near the ceiling. Numerous thermometric 
observations, extending over a long time, show 
that the method of using overhead steam pipes 
heats factories more uniforml:’ throughout different 

ortions of the room and with an expenditure of 
ess steam through a smaller amount of pipe. In 
large mill rooms 13 ft. high, 90 to 100 cubic feet 
are heated by one lineal foot of pipe, or in round 
numbers 200 to 250 cubic feet with one square 
foot of radiating surface; the pipes carrying 
steam at 1 lb. to 51b. above the atmosphere, 
except early in the morning in extremely cold 
weather when ‘‘direct” steam is used. We may 
add that the system of overhead pipes has in 
several cases been very successfully adopted in this 
country. In one instance—that of a private house 
fitted up some years ago—the heating pipes are used 
as picture rods. 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE. 
To THE Epiror oF ENGINEERING. 

Sir,—With your permission, we will make some obser- 
vations on the trials of steam engines carried out by the 
R.A.S.E. at their show held in Newcastle in July last. 

Lest we should be misunderstood, we beg to state at the 
outset that we do not call in question the decisions of the 
judges, which we believe to have been made in good faith 
by honourable men. Neither do we underrate the im- 
portance of properly conducted and exhaustive trials for 
which on the contrary we have agitated for eight or nine 
years, and which we think are of the greatest value. Nor 
do we mean this letter as the expression of vexation or 
disappointment at our own want of success in the late 
compatition. 

e are moved to write by a sense of public duty, to 
call attention to certain grave errors in the conduct of 
those trials, which those responsible for them have either 
overlooked altogether, or have disregarded on the suppo- 
sition that they were so trivial that they could not in any 
sensible degree affect the accuracy of the results. It 
appears to us, however, that the errors in the instruments 
used, and the mode of testing adopted by the Society, are 
such that it is impossible to obtain accurate conclusions, 
and we venture to state that the published results of the 
Newcastle trials as to brake power developed and relative 
consumption of fuel, are entirely misleading and un- 
reliable. 

In order that such trials should possess any scientific or 
commercial value, it is of the first importance that they 
should be made with the greatest possible accuracy ; that 
nothing should be taken for granted which can be proved, 
or anything estimated which can be measured. And when 
a respectable and influential body like the Royal Agricul- 
tural Society of England comes forward and offers im- 
portant prizes for engines, the competitors are entitled to 
anticipate that the best available testing and recording 
appliances will be used to gauge the performances of their 
engines. 

At Newcastle, however, one of the most important in- 
struments for watching and recording automatically the 
behaviour of steam engines was conspicuous by its absence, 
and several of those instruments which were used by the 
Society were not only antiquated but inaccurate. 

With respect to the instrument which was not used we 
refer of course to the Moscrop recorder, of which there 
are at present some thousands at work. It, as you are 
aware, consists of a powerful clock, which at once shows 
accurate time and gives a regular motion to a broad paper 
band. Upon this Neon is automatically recorded a line 
pose | the rise and fall of the steam pressure, and a 
second line showing graphically the slighest variation in 
the speed of the engine. It can also be fitted with a device 
to show every variation of the load, or the unsteadiness 
of the working of the brake. By its means the exact 
moment of starting or stopping the engine, the slightest 
increase or decrease of speed, the rise or fall of the steam 
pressure, and every variation of the pull on the brake, are 
noted down in black on white, so that they can be read 
off fifty years hence if required. Surely such an instru- 
ment is a necessity when scientific accuracy is aimed at. 

With respect to the instruments actually used at New- 
castle, we propose to prove that the most important of 
them, by which we mean the friction brakes, were 
inaccurate and unreliable, and that the mode of working 
them was calculated to aggravate the error. The indicator 


| diagrams, also, bear evidence on their face of error and 


inaccuracy, to which we shall refer later on. 

The brakes of the R.A.S.E. in the course of their long 
career have been the objects of considerable suspicion and 
criticism. Eleven years ago the late Mr. Rich described 
them in a paper he read before the Institution of Mecha- 
nical Engineers at Birmigham. In the discussion which 
followed several speakers pointed out what they considered 
defects in their construction effecting the accuracy of the 
results obtained from them. Last year, and before the 
same institution, Professor Kennedy publicly called 
the attention of the R.A.S.E. to what he described as a 
very measurable error in the construction of their brakes, 
and expressed a hope that they would look into the 
matter, and make the necessary alterations before making 
any new trials of engines. Several years ago a letter 
appeared in yourcolumns from Mr. Schénheyder pointing 
out the same error and suggesting certain formule for 
estimating it. So lately as the spring of the present year 
the question of brakes cropped up at the Institution of 
Civil Engineers, when more than one speaker referred to 
the same weak point in the construction of the Society’s 
brakes, but only Professor Kennedy and Mr. Schénheyder 
seem to have realised anything like its real importance. 

For our own part we were too much absorbed in designing 
and constructing our engines for the competition at New- 
castle to give either time or attention to the accuracy or 
otherwise of our own brake, which is constructed on the 
same principle as those of the R.A.S.E. We were, how- 
ever, sufficiently impressed with the important bearin 
which any difference in the brakes might have in a tria 
to suggest that at Newcastle our engines should be run on 
the same brake as those of Messrs. Davey, Paxman, and Co. 
This, we were informed, was impracticable, so we had to 
be content with the assurance that the accuracy and relia- 
bility of the brakes were beyond question. We were con- 
vinced by our observation and experience at Newcastle 
that this was not su, and after the trials we commenced 
to investigate the matter for ourselves. 

Following up the clue suggested by Professor Kennedy 
and Mr. Schonheyder, we ascertained that the error 
pointed out by them might be a very serious matter 
indeed, and that at its best it was sufficient in an accu- 
rate trial to make all the difference between winning and 


losing. 





iepresent by the serious nature of these revelations 
and their important bearing upon the published results of 


not only the Newcastle trials, but of those held on former 
occasions, we considered it advisable to have our con- 
clusions checked by some independent scientific authori- 
ties. We therefore secured the co-operation of Mr. Druitt 
Helgis and Professor Barr, of the Yorkshire College, 


8. 

These gentlemen experimented with the compound 
engine which we showed in competition at Newcastle (1) 
with a brake on Mr. Halpin’s plan in which the heat 
generated by the friction of the brake blocks is absorbed 
by water carried round in the rim of the brake wheel, 
without coming in contact or interfering with the uniform 
lubrication of the blocks, and in which no compensating 
levers were employed, and (2) with a brake on the same 
principle as those of the R.A.S. England, but fitted with 
an arrangement for recording on the Moscrop slip the 
variations and extent of the forces composing the error, 

The report of these gentlemen describes fully the 
manner in which their trials were conducted, and the 
results obtained, so with your permission we will give it in 
full. It is as follows: 


9, Victoria Chambers, Westminster, S.W, 
September 30th, 1887. 
Messrs. J. and H. McLaren, 
Midland Engine Works, Leeds. 

Dear Sirs,—In accordance with your request we have 
made two tests of your compound portable engine, No. 291, 
in order to determine its consumption of fuel and water 
and to ascertain its regularity of working. 

As far as we could learn the engine was in all respects 
identical with your ordinary engines of the same type, 
with the exception that the firebox sides and cylinder ends 
were lagged, and that it was provided with a feedheater. 
It will thus be obvious that the engine was not in any way 
what is technically known as a racer. The engine was of 
the compound intermediate receiver class, having the 
cranks at right angles, and the valves outside. The dis- 
tribution of the steam in the small cylinder was effected 
by means of a distribution valve worked by a fixed 
eccentric, carrying an expansion valve on its back 
actuated by a shifting eccentric, controlled directly by 
a Hartnell-Turner governor, while the steam in the 
large cylinder was admitted and released by a plain 
slide valve, with a fixed stroke. The cylinders were 
52 in. and 9in. in diameter by 15 in. stroke, and were 
bolted directly to the top of the firebox casing, both being 
surrounded by the steam passing from the boiler to the 
high-pressure valve chest. 

he boiler was fed by an ordinary feed pump with a 
epee delivering the excess of feed water back into the 
eed tub. 

In order to make the test as accurate as possible a Mos- 
crop recorder was attached to the engine, from which 
automatic diagrams were obtained, showing the variations 
of the steam pressure during the trials, the variations in 
speed, and the tensions on the brake spring balances, the 
arrangements of which we will now describe. 

During the first test a brake was used having a trough- 
shaped rim, into which water flowed continuously and 
uniformly at a rate of about 14 lb. per minute, and from 
which the water was led off by means of a fixed pipe so 
placed as to catch the water being carried round. By this 
means it was possible to control the temperature of the 
rim of the brake, the greater part of the heat produced by 
the friction being carried off in the water. The outside of 
the brake was lubricated with oil, all water being com- 
pletely prevented from having access to it. 

The bands carrying the blocks on this brake were at 
one end _ led vertically downwards and carried the load, 
and at the other end led vertically upwards, and attached 
to a spring balance, the bands and brake-blocks making 
one complete turn round the wheel. It will thus be evident 
that the load actually carried was the difference between 
the downward deadweight and the upward pull of the 
spring balance. The variations of the latter, as before 
stated, were autographically registered on the moving 
paper of the Moscrop recorder, besides being read off 
every few minutes, 

During the second test a brake of the type adopted by 
the Royal Agricultural Society of pe me was made 
use of, fitted with the Appold compensating levers; the 
inner ends of these levers were attached by means of a 
yoke to two spring balances, placed side by side, one 
balance of sufficient strength not being at hand. As in 
the former case, the pull of these balances was recorded 
on the Moscrop recorder paper, and also read off at very 
frequent intervals. This brake was lubricated by means 
of a stream of water running on to the outside of the rim 
of the brake wheel. 

The spring balances used in the two trials were tested 
by loading them with dead weights. The engine tria's 
were carried out as follows : 

Steam was first got up in the ordinary way, and the 
engine was run off a short time so that the cylinders 
— become thoroughly warm, the fire was then drawn 
and relighted with a certain amount of weighed wood, 
and a weighed amount of coal—Powell-Duffryn—which 
was hand-picked, the whole of the coal taken for the trial 
being burnt and no smudge or inferior pieces being re- 
turned and credited back. A water tank capable of con- 
taining 800 lb. of water and provided with a glass gauge 
tube, was filled with weighed quantities of water and 
the gauge glass graduated accordingly. The water sup- 
plied to the feed tub during the test was taken from this 
tank. The water condensed in the feed-heater was not 
returned to the feed tub but thrown to waste after being 
weighed. The same scales were used for all weighings. 

The levels of the water in the boiler at the beginning 
and end of each test were marked on the gauge glass, at 
the same steam pressure, and the value of the difference 
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was ascertained by filling up the boiler with weighed 
amounts of water. 

A fixed Harding counter actuated from the indicator 
gear lever was used, The counter readings were noted at 
the beginning and end of the tests, and the speed per 
minute was ascertained when the diagrams were taken, by 
means of a hand counter and stop-watch. 

Indicator diagrams were taken at intervals of about 
twenty minutes, from each end of each cylinder by four 
Crosby indicators screwed directly on to the cylinders 
without the intervention of any bends or pipes. 

The readings of the indicators were checked by Pro- 
fessor Barr under steam pressure against the readings of a 
very open scaled gauge which had been previously tested 
against an open mercury column by Mr. Fralpin. 

The mean effective pressures were obtained from the 
indicator diagrams by aid of a planimeter. These were 
plotted as ordinates from a line representing the duration of 
the test, and curves were thus obtained from which the 
average mean effective pressure for each end of each 
cylinder was deduced by aid of the planimeter. 

The mean pull of the brake spring balance was similarly 
obtained for each test from the readings noted and the 
record on the Moscrop paper. 

The following are the results we obtained from the trials 
on the two days: 


1887. 
Mean temperature of air in Sept. 13. Sept. 14. 
shed ... * Me ... 55.4deg. F. 63.8deg. F. 
Mean temperature of air 
entering ashpan ... 


Mean temperature of air os 


in 


smokebox ... as 434.2 ,, 408.6 ,, 
Temperature of water enter- 
ing feed tank ne 99 WO ss 
Mean temperature of water 
in feed tub... oe as re 64.4 ,, 
Temperature of feed enter- 
ing boiler (one reading) ...203 9s 
Mean boiler pressure(about) 1401b. 142 Ib. 
Grate area... se 2sq. ft. 2.5sq. ft. 
Radius of load on brake 32.19 in, 33.38 in. 
Load on brake exe 427 1 381 1b 
Radius of pull of spring 32.19in.  1462in. 
Mean pull of spring... «.- 1561b, 313 lb. 
Amount of wood used in re- 
lighting fire oF on 14 Ib, 141b 
Amount of coal consumed... 1601b. 160 1b 
si water ,, .. 16731b. 1640 lb, 
Engine started for the trial 9.58a.m, 7.21 p.m. 
» _ stopped as .. 143 p.m. 11.15 pm. 
Running time... __... .. 3h. 45m, 3h, 54m. 
Total number of revolutions 
during trial os ... 82,780 34,742 
Mean number of revolutions 
per minute... ee sve, ee 148.5 
Average M.E.P. high-pres- 
sure cylinderfront, pounds 
persquareinch _... sta 44.0 48.0 
Average M.E.P. high pres- ! 
sure cylinder back, pounds 
per squareinch ... od 41.3 33,4 
Average M.E.P. low pres- 
sure cylinder front +E 16.4 15.0 
Average M.E.P. low-pres- 
sure cylinder back - 17.4 15.0 
Indicated horse-power 23.7 22.2 
Brake horse-power ... xs 20.2 19.1 
Mechanical efficiency of the 
engine AL “A! we 85 86 
Coal used per indicated 
horse-power perhour ... 1.80 1b. 1.85 lb. 
Coal used per brake horse- 
ower perhour ... cod RE oe 2.14 ,, 
ater used per indicated 
horse-power per hour ~ ae a0 Toe es 
Water used per brake horse- 
horse-power per hour 22.1 ,, 22.0 ,, 


The engine had the following dimensions: High-pres- 
sure cylinder, 5.78 in. in diameter; piston rod, 1% in. in 
diameter ; areas of back face of piston, 26.2 square inches : 
net area of front face, 24.8 square inches ; low-pressure 
cylinder, 9 in. in diameter ; piston rod, 12 in. in diameter ; 
area of back face of piston, 63.6 square inches ; net area 
of front face, 62.1 square inches ; stroke, 15 in. 

Weare, dear Sir, yours faithfully, 
Druitr Hatrin. 
ARCHIBALD Barr, 


_ This report, as you will see, does not draw special atten- 
tion to the errors produced by neglecting the forces acting 
at the inner ends of the compensating levers. Therefore 
Mr. Halpin at our request made a supplementary report, 
bar 9 we also give without comment, as it speaks for 
itself. 


9, Victoria Chambers, Westminster, London, 8S. W. 
November 22, 1887. 
Messrs, J. and H. McLaren, Midland Engine 
Works, Leeds. 

Dear Sirs,—In answer to your letter of the 18th inst., 
referring to the two trials Professor Barr and myself 
made of your compound portable engine with two dif- 
ferent brakes on the 13th and 14th of September, of 
which we reported to you on the 30th of September, I 
would say the special object: test was to determine by 
actual experiment the error in the results shown by the 
Appold brake as used by the Royal Agricultural Society. 

The object of a friction brake is, of course, to absorb 
mechanical power by friction, and it is obvious that in 
order to obtain reliable results, one must be able posi- 
tively to measure the whole of the forces acting on the 
brake strap from without, 








In order to make this perfectly clear by an absurd as- 
sumption, let it be assumed that instead of carrying, as is 
usual, a known load, the brake strap was rigidly chained 
down to the ground. Under these circumstances it is 
obvious that it would be absolutely impossible to calcu- 
late the amount of work absorbed by the brake. 

It has repeatedly been pointed out publicly, notably by 
Professor Kennedy in the discussion at the summer meet- 
ing of the Institution of Mechanical Engineers in 1886, 
that an error in determining the brake power must arise 
from the practice of making the inner ends of the compen- 
sating levers fixed points and not being in a position to 
measure the forces passing through them. The magnitude 
of these forces was very clearly shown during the second 
trial when their average amount was 313 lb. The result 
of this was that this force acting through the radius of 
the inner end of the compensating levers from the centre 
of the brake shaft produced an equivalent of 10.85 horse- 
power. Had the horse-power been calculated in the 
ordinary way, taking account of the suspended weight 
alone by multiplying the suspended load by the brake 
radius it would have been 29.95 horse-power. <A perfectly 
absurd quantity seeing that the total mean indicated 
horse- power of the engine was 22.2 horse-power. 

If the horse-power due to the reaction of the inner 
ends of the compensating levers, viz., 10.85 horse-power, 
be subtracted from 29.95 horse-power, the correct horse- 
power of 19.10 isthe result. This 19.10 brake horse-power 
against 22.2 indicated horse-power, giving a very fair 
efficiency of 86 per cent. It will also be seen that this 
10.85 horse-power is as much as 56.8 per cent. of the true 
horse-power, viz., 19.10, an,error which is well worth con- 
sidering in accurate engine tests. 

We found experimentally during the second test that 
the reaction on the inner ends of the compensating levers 
very largely depended on the amount of water run on the 
outside of the brake well, this pull being clearly and 
autographically shown on the diagram traced by the 
Moscrop recorder during the trial. 

When making the first test with the brake you con- 
structed from my designs, the possibility of all errors of 
this description were eliminated, as the actual load carried 
was of course the difference between the downward load 
and the upward pull of the spring balance, The readings 
of thespring balance, which were taken at very frequent 
intervals, and also autographically registered on the 
Moscrop recorder, were verified by the direct. application 
of deadweights to it. The steadiness of the working of 
this brake was insured by the presence of a stream of 
water inside the rim of the brake wheel. 

Yours faithfully, 
Druitt Hari. 


These reports constitute a most effective impeachment 
of the brakes of the Society, and if further evidence of 
their unreliability were needed, it would be found in the 
mode of working them, viz., by running astream of water 
upon the outside of them to keep them cool! The report 
of the consulting engineer to the Society gives the quantity 
of water thus thrown upon them at 4.4 1b. per minute. 
We do not believe it possible to state to one-tenth of a 
pound what quantity of water was thrown upon the rim 
of the brake. Apart from the difficulty of accurately mea- 
suring or —— it, is the fact that the pressure of the 
supply is constantly varying. The opening or closing of 
another tap on the same service pipe will make a difference 
in the amount discharged on the brake, and every such 
variation in the supply canses a marked difference in the 
coefficient of friction, and involves the necessity of tighten- 
ing or slackening the grip of the brake strap upon the 
blocks. Moreover, in our own experience we et a 
supply of 4.4 Ib, of water (as nearly as we could measure 
it) entirely inadequate to keep the brake wheel cool 
enough when working with such loads and at such speeds 
as were the rule at Newcastle. But the proper place for 
the water is not outside the brake wheel at all, but inside, 
where it cannot do any mischief by mixing with the 
lubricant and varying the coefficient of friction. 

With regard to the indicators and diagrams, those who 
are abreast of the times know that such instruments 
can be obtained as will show accurately what is going on 
inside a cylinder at much higher pressures and greater 
apeeds than those employed by most of the compe- 
titors at Newcastle. Tedoal, looking at the diagrams 
of No, 3125 on page 736 of the ‘‘ Royal” Journal the diffe- 
rence is so marked that one might be pardoned for con- 
cluding that they had been taken by entirely different 
instruments. But the question of the instrument itself 
is not the only important one in this connection. We 
hold thatit is entirely wrong to make a comparison be- 
tween brake and indicated horse-power, unless the dia- 
grams for the purpose are taken at frequent intervals 
during the whole test along with the brake observations. 
In no single case was this done at Newcastle. In one 
case the diagrams were not even taken on the same day 
as the official run on the brake ; on this account we main- 
tain that the comparison made between the brake horse- 
power and indicated horse-power are worthless, and in 
this we consider we are confirmed by the report of the 
consulting engineers themselves, who in one case find a 
brake ratio of .943, a result which is absurd in the face of 
the,diagrams on which it is based. 

In the report of the consulting engineers a very sug- 
gestive omission occurs, in connection with the statistics 
of the weight of steam used per brake horse-power and per 
indicated horse-power, and the coal consumed per indi- 
cated horse-power. These particulars have been given 
in previous reports, and those who care to work them out 
for themselves as wehave done will find the matter still 
more complicated, and the absurdity of the situation more 
marked, 

In the report a good deal of space is devoted to the con- 
struction of a diagram purporting to describe graphically 








the cooling of the engine. This curve we may state would 
have been given autographically and with absolute accu- 
my. by the Moscrop recorder. 

e also note in connection with the report a balance- 
sheet of the engine No. 3125, in which the whole of the 
heat expanded purports to be accounted for except about 
33 per cent. Buta fundamental error is apparent here, 
inasmuch.as the working pressure is given throughout as 
951b. on the square inch, whereas it was actually 105 Ib. 
(as stated correctly in Mr. Pidgeon’s report), an error of 
101b. in the pressure involving a corresponding error in 
the temperature, which is manifestly a serious discrepancy 
not without its influencs on the totals given. 

The Royal Agricultural Society, in their offer of prizes, 
intimated that the brake trials were designed to elucidate 
merit under the following heads, viz.: ‘Construction, 
efficiency, i.¢e., proportion of actual work done to work 
indicated, economy of fuel, of steam, of lubricant, per- 
fection of combustion, price.” But, apparently, at New- 
castle the sole test of merit was coal economy per brake 
horse-power. In no case was complication of mechanism 
or inaccessibility of parts considered a drawback or sim- 
plicity of construction, with consequent saving of first 
cost, considered an advantage. Even the reports of 
the judges and consulting engineers of the Society partake 
more of the nature of a scientific treatise on the theory of 
heat in relation to the steam engine than an account of 
the trials by which a farmer could be guided in his choice 
of a steam engine which would combine the three 
essentials which a purchaser desires, viz., economy of first 
cost and of subsequent fuel and wear and tear, simplicity 
of construction and consequent ease of management, and 
facility of repairs and — 

Even in the matter of » by-the-by, at least one 
competitor at the Newcastle trials had advantage in being 
allowed to weigh back his smudge, a piece of luck which 
was not participated in by any of the other competitors 
so far as we are aware. 

But as mere economy of coal is not the only point of 
merit in any engine, last of all in one for farm purposes, 
we contend that the late trials of the R.A.S.E. have 
failed of their purpose, even if the results which they 
profess to establish were reliable. As the business stands 
at present, the Society owe it to themselves and the public 
to take the matter up and prosecute it to the only possible 
conclusion, viz., to discard the present discredited brakes 
and, by means of new trials at the earliest possible date, 
and with the most approved scientific testing apparatus, 
investigate the matter afresh. 

In conclusion, we may add that, as a matter of courtesy, 
we offered to lay the results of our observations before the 
consulting engineer to the Society before making them 
public. As he did not feel at liberty to look into the 
matter without instructions from the R.A.S.E., we 
decided to send them to the Press at once. 

We are, Sir, yours truly, 


J. AND H. MoLaren, 

Leeds, November 30, 1887. 

[We entirely agree with Messrs. McLaren in their con 
tention that in the case of such engine trials as those 
carried out under the auspices of the Royal Agricultural 
Society the results should be entirely above suspicion of 
material errors, and we therefore willingly afford space 
for our correspondents’ communication, notwithstanding 
its length. In publishing it, however, it is only just to 
the engineers and judges of the Royal Agricultural Society 
that we should point out that certain results given in the 
reports of Mr. Halpin and Professor Barr appear to re- 
quire some further explanation. It is there stated that on 
the trial of September 14 a brake of the Royal Agri- 
cultural Society’s type was used, and that this brake (if 
the results are worked out in the usual way) showed a 
brake horse-power developed of 29.95 horse-power with the 
engine indicating 22.2 horse-power only. Of course sucha 
result is perfectly absurd, but if it was solely due to the type 
of brake used, how was it that similar results were not 
obtained at Newcastle? We have carried out some dozens 
of engine trials, using the Appold brake, and have taken 
hundreds of sets of indicator diagrams in connection with 
such trials, but we never yet came across any such dis- 
crepancy between the brake and indicated powers as 
Messrs. Halpin and Barr would lead us to expect. More- 
over, on September 13, using a type of brake which they 
regard as free from error, Mr. Halpin and Professor Barr 
obtained a mechanical efficiency of 85 per cent. without 
making any allowance for the axle friction of the brake. 
The Newcastle experiments show that under the given 
conditions this axle friction would amount to about 14 per 
cent., making the corrected efficiency 86.5 per cent. But 
at the trial of the same engine at Newcastle the efficiency 
came out 87.7 per cent.—no great disagreement—whereas 
if our correspondent’s contention was right, it ought to 
come out enormously greater, This point should be 
cleared up ; at present it certainly appears doubtful if the 
brake of the Royal Agricultural Society’s type, stated to 
have been used, really represented fairly the practice of 
the Royal Agricultural Society’s engineers. Will Messrs. 
McLaren send us a tracing showing in detail the arrange- 
ment of the compensating levers used during the trial of 
September 14?—Ep. E.] 

To THE Eprror oF ENGINEERING, 

S1r,—I have read Mr. D. K. Clark’s letterin your issue 
of the 25th inst., on this subject. I am, of course, familiar 
with Mr. Clark’s views on this question from his previous 
writings, but I have always failed to agree with his 
reasonings. I never can understand the interdependence 
between grate area and heating surface, one the locality 
at which heat is generated, and the other the place in 
which it is utilised. The connection between grate arca 
and heating surface, bears to my mind the same vague 
relation that may possibly exist between a man’s capa- 
bility of earning money and his power of subsequently 
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either squandering it or hoarding it up. Iam of opinion 
that a boiler should be looked upon as any other 
machine tool, and its efficiency judged solely by its 
power of producing the maximum quantity of steam per 
unit of time, from a given heating surface, with the 
minimum quantity of fuel, similar boilers of course being 
compared in which the heating surface is not unduly 
increased by putting tubes too closely ther, so as to 
prevent the easy escape of steam, this having been shown 
many years ago by Mr. Clark to be most essential. 

I think a very fair standard figure for obtaining the 
efficiency of a boiler is arrived at by sae. hes together 
the number of pounds of steam produ per hour, per 
square foot of heating surface, by the quantity of steam 
produced from and at 212 deg. Fahr. per pound cf fuel ; 
this shows the combined rapidity and economy of steam 
production, which are really the most important points in 
connection with the working of boilers. 

If we apply this test to the three boilers of the single- 
cylinder engines, and to the three boilers of the compound 
engines which gave the best results at the late trials at 
Newcastle, and taking the figures contained in the con- 



































sulting engineer’s report, we obtain the following 
results : ' . ‘ 
Boilers of Single-Cylinder Engines. 
—_—— oa ie MEP RE rye 
Big.i4 ls B20 ge 8 88g | 
6 /£? 4 (|4 Ba |  e | m gad | 
s o\|k | - | ; | 
algun |@ [se | 92 89) .88) 
© 138 (sels @83/)5 me 25.! & 
gee tg lt is.g Pe ME Bee B 
o | o@ $313 £ s | | he hy a Las § 
‘a | Bo | we | 8 | ees | 38 Sy/3.$ x) 
8) 85\ 88 Sn | se" So Be BSc | & 
6 [mt A" S@ ar (EM am iB Ps) 
8114 | 12.96 | 263.5 | 4.89 | 1792.5 | 408.8 | 211.5 | 1.93 | 25.01 
8108 | 12.27 263 4.38 | 2428 | 554.3 218.1) 254 | 81.16 
8125 | 11.21 263 4.38 | 2162.5 | 493.7 | 238.1| 2.07 | 23.20 
—~~"‘faking efficiency of boiler 3108=100.0 
se 2 8114= 80.2 
” ” 3125= 74.4 
Boilers of Compound Engines. 
es ig S | & 5 » | + lee, | 
St Behe ibs 34 3/8 | 38 | 
BSei2 12 [Fa | BR. RES | 
| * . ke 
Sigal" |F (ge | F2/ 88 eka). 
5 | 3a | ssi s os Ba | mE | Boe | Ey 
bo Se | oS | sp | Fes | = 3 aei| a 
a) oa 2 Ss 5 fs -] 5 Ln he 2/2 
3 Se | BS 23) 952/ 838 /sui See 3 
& | at] $4!) Sh] goalie gs 5 am § 
8113 | 12.26 | 261 4.35 1821 | 418.6 | 192.2; 2,18 26.72 
8107 12.59 | 264 4.4 2550 | 579.5 | 218.1, 2.65 | 33,36 
8124 12.99 | 268 | 4.46 2181 | 489 226.7 | 2.15 | 27.92 
Taking efficiency of boiler 3107= 100.0 
” ” 3124= 83.6 
3113= 80.0 


Yours truly, 
Droitr Hacrin. 
9, Victoria Chambers, Westminster, London, S.W., 
November 29, 1887, 





To THE Eprtor oF ENGINEERING. 
Srr,—Allow me to correct a literal error in aa f letter 
ublished in your issue of last week, at page 559, column 3. 
En the formula, for 7 say 7”, the formula standing thus : 
w=,.008 r?+8.6 c. 
Yours wel 
. K. Crark. 
8, Buckingham-street, Adelphi, London, W.C. 
November 28, 1887. 


WRECK OF THE ‘*SCHOLTEN.” 
To tHE Epitor oF ENGINEERING. 

Sir,—In the interests of the travelling public, many of 
whose lives we hope to be the means of saving in the near 
future, when the much needed new Act of Parliament 
involves the use of some modern rapid means of saving 
life at sea, will you kindly mention that the so-called 
(but mis-called) life rafts on the Scholten (when 135 lives 
out of 157 left on the vessel were lost because the twenty 
minutes before she sank were not sufficient to prepare and 

et out all the unready appliances on board) were not 

oper’s rapid bridge rafts, which are recommended in 
the Board of Trade Report to Parliament of last May, 
C. 5013, of 1887, 

One of Roper’s pontoon side-launching bridges would 
easily have carried the 214 persons at once safely away 
from the vessel in less than one minute, clear out of the 
murderousiy cold water which killed 136 out of 157, in 
spite of ample life belts, which cork belts have, in the 
majority of cases, only served to float up their dead 
bodies. 

The cant of the vessel which prevented some of the 
boats being got out, would actually be the very thin 
required to cause Roper’s bridge raft to slide overboa 
when released from its cradle. H.M.S. Polyphemus has 
two side-launching bridge rafts, and as her commander 
writes, launches them in forty-five seconds or less in case 
of emergency. 

Thus all on the Scholten might have been saved. 

e are, Sir, yours faithfully, 
Roper AND Co. 

New Cross, S.E., November 28, 1887. - 


FRICTION DRIVING GEAR FOR DYNAMOS. 
To THE Epiror oF ENGINEERING. 

Srr,—On reading the article in your currrent number 

under the above heading, we think that the impression 











will be conveyed to your readers that the friction gear 





you describe and illustrate is constructed under the 
patents of Mr. J. 8. Raworth, and that the 200 installa- 
tions in which this gear is said to have been employed, 
have been made by the Anglo-American Brush Electric 
Light Corporation. 

f, however, your readers will refer to page 405 of your 
volume xxxvi., November 2, 1883, they will see that this 
identical form of friction gear was devised by Mr. Ra- 
worth whilst he was in our employ. 

This gear is not in any way covered by patent, and 
in regard to the number of sets in use, nearly 150 of them 
have been installed by ourselves. 

We are, Sir, your obedient servants, 
Siemens Bros. anv Co., Limited. 

12, Queen Anne’s Gate, Westminster, Nov. 29, 1887. 





RACING AND CRUISING YACHTS. 
To THE Epiror or ENGINEERING. 

S1r,—Permit me to contradict the assertion in your last 
week’s article that I have offered to aesist at least one club 
in framing handicaps for cruisers. I have made no such 
offer to any club. Also the statement that the new rating 
rule will not check the ever-increasing all-round cost of 
yacht racing, is incorrect. It isa fact that for any given 
rating under the new rule, the length of hull and sails are 
restricted, and therefore the cost. Under the late rule 
there was practically no restriction on length or sails for 
ms given rating. 

he writer of the article states that I proved a ‘‘ foot of 
beam to be equal to a foot of depth so far as initial 
stability is concerned.” I have not proved vente he 
the kind, and it would be sheer nonsense to say so. What 
I did prove was that under certain (necessary) conditions, 
lowering a given weight of lead keel 1 ft. was equal to 
adding 1 ft. to the beam. A foot might be added to the 
depth, and be all ‘‘ upsetting power.” 

he statement that the Seawanakha rule is the most 
lenient on length is also incorrect. For any given rating 
under either rule the Seawanakha formula reduces sai 
15 per cent. more than the Y.R.A. rule for 33 per cent. 
increase of length, and the New York rule reduces sail 
44 per cent. more than the Y.R.A. rule for 33 per cent. 
increase of length. 

The insinuation that designers desired the C class 
abolished in order that they might obtain work to design 
yachts, is unwarranted ; they would have obtained more 
work to design C class yachts than they ever will to design 
what was known as A class yachts, 

Dixon Kemp, 

29, Linden Gardens, Bayswater-road, W. 








ADJUSTING SHAFT BEARINGS. 
To THE Eprtor or ENGINEERING. 

S1r,—The proposal referred to in my note of August 4 
last is the gauge shown in the accompanying rough 
sketches, and is supposed to be applied to the shaft out- 
side of each bearing, as shown in sketches Nos. 1 and 2. 

When the shaft is first bedded a circle A B C is drawn 
(by means of this gauge) round the bearing and on the 
bedplate. This circle, if carefully marked, is then a 
standard line, from which any variation in the position 
of the shaft can be detected at any time. 
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_ The sketches Nos, 3 and 4 show the form of gauge, and 
in this form it, of course, should be of cast steel, but a 
modified form in wrought iron can be used. Some designs 
of triple-expansion engines do not lend themselves readily 
to its use, but it may be applied to most, and is a useful 
adjunct to Lloyd’s gauge. In these days of mild steel it 
should cost very little. Apologising for the space occupied 
in your valuable paper, 
I remain, yours faithfully, 
Yokohama, October 14, 1887. A. C. E 








FINDING POINT OF CUT-OFF AND LAP. 
To THE Eprror or ENGINEERING. 

Sir,—In connection with the ordinary slide valve Mr. 
W. D. Wansbrough, in his book on the portable engine, 
gives formule for finding the point of cut-off, the lap, &c. 
Now as the point of cut-off, the lap, &c., can be obtained 
with ease on the drawing-board also, to get the measures 
required, some, perhaps, would prefer a mere constructive 








way to the use of formule. Should this be the case, then 
let them use compasses and ruler as follows : 


Let L=the lap. 
l =the lead. 
S=the stroke of piston. 
T=the travel of the valve. 
D=distance travelled by the piston before steam 
is cut off. 
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1. To find the lap having the point of cut-off required 
and the lead and travel given, draw arc A F, with aradius 
O A=650 units. From the point of cut-off (M) draw per- 
pendicularJM K, thenO K. At a distance = lead, draw 
O; K,//OK. From O asacentre draw with a radius= 


half travel ) arc CE. Halving angle K10! A get 


point H, Perpendicular H J=H R gives the lap. 

2. To find the point of cut-off, having the lap, lead, and 
travel given, draw arc A F with a radius O A=50 units of 
length, say : millimetres, ,'; in. or 7; in. Let OA repre- 
sent second half of stroke of piston. From O with a 


radius O C=half travel 5 draw arc C E, On the per- 


pendicularmake O G=lap. The line from G parallel with 
OA cuts the arc in the point H. From as a centre 
draw with the radius lap+lead (L+J) the arc mn. A 
straight line through O tangential to M N cuts arc A Fin 
the point K, Draw perpendicular K M. OM-+50 gives 
the portion of stroke before steam is cut-off. 

In both cases angle KO H shows the angular advance 
necessary. Chord SC is very nearly equal twice the lap 
+lead. Angle NOK shows position of crank at the 
point of cut-off. 

Victor THALLMAYER, 
Professor at the Royal Agricultural Academy. 

Ungarisch-Altenburg. 





Water Works at Stony Stratrorp.—Water works 
are about to be established by the Stony Stratford Local 
Board. A trial artesian bored tube well has been made 
by Messrs. Legrand and Sutcliff, hydraulic engineers, 

ndon, from which a yield of between 2000 and 3000 
gallons per hour is obtained. Two more of these tube 
wells are now being bored at a distance of 60 ft. apart, 
and the whole three wells are to beconnected to one 
horizontal main upon the coupled ‘* Abyssinian” tubewell 
system. The aggregate supply will be 60,000 gallons per 
day, which will be ample to meet the requirements of the 
town. 





Metropo.itan BoarpD or WorkKS; Firrz HypRANTS.— 
Messrs. James Simpson and Co,, Limited, of 101, Grosvenor- 
road, Pimlico, S.W., haveobtained the order from the Me- 
tropolitan Board of Works to supply the whole of the fire 
hydrants required by the various metropolitan water com- 

nies for the next three years ending 31st December, 1890. 

e understand there were offers from all the principal 
makers in the kingdom, and that this order has been pl 
with Messrs. James Simpson and Co. as, after careful exa- 
mination, their pattern was found to be the most suitable. 
It will be remembered that Messrs. Simpson and Co. also 
obtained in 1877 the order from the Corporation of the 
City of London to supply the fire hydrants required for 
the various parts of the City after numerous trials and 
careful examinations of the d s and patterns sub- 
mitted to them from the several makers, 
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On page 578 and on the present page we illustrate 
the twin-screw steamer Electra, a boat specially de- 
signed to carry passengers and cargo on a very shallow 
draught in Australian waters. This vessel has been 
built to the order of Messrs. Watt, Gilchrist, and 
Co., 5, East India-avenue, London, for the Clarence 
and Richmond Rivers Steam Navigation Company, of 
Sydney, N.S.W., by Messrs. Russell and Co., Port- 
Glasgow, the machinery being by Messrs. Rankin 
and Blackmore, of Greenock. The principal dimen- 
sions are: Length between perpendiculars, 160 ft. ; 
beam, 27 ft. ; depth moulded, 11 ft. 6in. She hasa 
plate keel, and is registered in Class 90 A at Lloyd’s. 
She is pe Ts with pole masts and double 
topsails and foresail. She was designed to carry 100 
tons deadweight on 6 ft. mean draught, and 200 tons 
on 7 ft. mean draught, including bunker coals. There 
is cabin accommodation for forty-six passengers, and 
steerage accommodation for thirty-five passengers, and 
a refrigerating chamber of 1300 cubic feet capacity, 
the machinery for the latter having been supplied by 
Messrs. J. E. Hall and Co., of Dartford. The electric 
light has been fitted throughout the vessel by Messrs. 
Rankin, Kennedy, and Co., of Glasgow, and includes a 
search light fitted at the bow. 

The engines are according to Messrs. Rankin and 
Blackmore’s patent, one cylinder to each propeller, the 
diameters of the cylinders being 23 in. and 42 in. re- 
spectively and 30 in. stroke. The tube surface in the 
condenser is 1100 square feet. Steam is supplied by a 
steel return tube boiler 15 ft. 6 in. mean diameter by 
11 ft. 1 in. long, with three corrugated furnaces, each 
48 in. in diameter inside. The total heating surface is 
2140 square feet. The boiler surface is extra large on 
account of the inferior coal in New South Wales. 
There is a donkey boiler 4ft. 6in. in diameter by 
8ft. 6in. high for working the steam winches, and also for 
supplying steam for the refrigerating and electric light 
engines, when the main boiler is not at work. The 
pressure in the main boiler is 80 Ib. per square inch. 

By the terms of the contract the vessel had to main- 
tain a speed of 11 knots during a continuous trial of 
twenty-four hours’ duration on a mean draught of 6 ft., 
oo at that draught to have 100 tons deadweight on 

oard, 

The vessel being so loaded, four runs were made on 
the mile at Skelmorlie, the counter being kept in gear 
and carefully noted. The mean of four runs gave 
11.227 knots and revolutions 103.1. The vessel was 
then run up and down between Cumbrae Light and 
Carsewell Point for the remainder of the twenty-four 
hours, when the counter showed a mean of 103.29 revo- 
lutions per minute, equal to a speed of 11.247 knots, 
or nearly a quarter knot over the guaranteed speed. 
The mean boiler pressure during the run was 79 Ib., and 
the vacuum 26 in, The engines were never popped 
nor slowed during the trial, and worked smoothly 
throughout. By this arrangement the mean speed on 
the twenty-four hours’ run was ascertained without 
any necessity for making allowance for tidal influence. 
The trial being satisfactorily concluded, the vessel was 
eh in dock at Greenock, whence she sailed a few days 
ater for Sydney. The construction and fitting out of 
vessel and machinery were under the superintendence of 
Mr. James Pollock, 5 and7, Fenchurch-street, London. 


SELF-LUBRICATING PEDESTAL FOR 
COLLIERY TUBS. 

Tue Hardy Patent Pick Company, Limited, Shef- 
field, have introduced an improved pedestal for pit tubs 
which is self-lubricating and protects the bearings 
against dust. Referring to the illustrations below, 
it will be seen that the top, or part which bears the 
load, is similar in construction to that generally in 
use, and is made to fit into a steel dish, which takes 
the place of, and answers the samepurpose as the ordi- 
nary strap, which passes underneath the omagy, to 
prevent the wheel and axle getting out of place. This 
dish is stamped in sheet steel, and entirely envelopes 
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and protects the bearing from dirt. The dish part is 
filled with wool or felt, which is saturated with oil, 
and bears against the underside of the axle; thus 
keeping the axle always lubricated. The wool or felt 
also forms an excellent packing to keep out all dust or 
dirt. With this arrangement the tubs will run from 
two to three months with once diling, and be perfectly 
lubricated ; the quantity of oil to charge, in the first 
place, each pedestal being about 5 oz. and afterwards 
about 20z. There are now, we are told, some thou- 
sands in daily use, and each order has been given after a 





trial of a small number, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 17. 

THE reactionary symptoms in the steel rail market 
are stronger to-day than for two years. Prices have de- 
clined to 32.50 dols. per ton for next year’s delivery ; 
a decline of about 8 dols. per ton within six months. 
Despite this decline, railroad builders and rail buyers 
are unwilling to place large orders for next year’s de- 
livery, because of their belief that prices will drop from 
1 dol. to 2.50 dols. per ton lower. The railmakers are 
conferring together, and a meeting will be held the 
latter part of this month, unless emergencies should 
call for an earlier conference. Several difficulties stand 
in the way of adjustment of the views of makers and 
buyers. There are inquiries at this time for about 
100,000 tons in the market. Even these requirements 
can be postponed with safety three or four months, 
yet if prices suited, these heavy orders would be 
placed at once and the market correspondingly 
strengthened. The syndicate is opposed through 
aos reasons to a restriction of production, in the 
ace of a possible tariff agitation in the coming Congress. 
An opposing sentiment in the west is being organised 
which will call for a reduction of duties on steel rails 
to perhaps 10 dols. per ton. The decline from 40 dols. 
and 41 dols. per ton to 32 dols. and 33 dols. per ton 
will be used as an argument why a reduction of duties 
can be safely brought about. In view of all factsa 
further decline in quotations seems probable, There 
are a great many inquiries from the Pacific Coast and 
from the south-west. Railroad building will be prose- 
cuted with a great deal of activity next year. All 
other features of the iron market are favourable, and 
mills and furnaces throughout the country are in full 
activity. About twelve furnaces are being erected 
in the Southern States, all of them of large capacity. 
Between 3000 and 4000 coke ovens are being built 
throughout the country. The supply of that fuel is 
below the actual requirements. Suitable coking coal 
has been found in the far west from 1000 to 2000 miles 
from present sources of supply, and the development 
of these deposits will be prosecuted with the utmost 
activity in order to save long haulings. The volume 
of money in circulation is fully up to the current de- 
mands. Rates of interest are low and failures are 
comparatively rare. Railroad companies are placing 
orders for all kinds of equipments for cars and engines 
and material from steel to lumber. Ths lumber pro- 
duction is maintained at extraordinary limits, and 
building activity in all sections of the country is ab- 
sorbing larger quantities of material than was ever 
known in the history of the country. Eastern money 
lenders have loaned within two or three years about 
200,000,000 dols. on western farm mortgages which 
realises from 6 to 8 per cent, 


THE ROTHERSAND LIGHTHOUSE. 
On the Building of the Lighthouse in the North Sea,* 


By Mr. Orro OFFERGELD, Director-General of 
Messrs, Harkort and Co. 

THE ea the lighthouse in the North Sea, 
the so-called thersand Lighthouse, has a history 
which dates many years back. By giving a record 
of this, and by thus showing how the project origi- 
nated and how it was developed, how the first attempt to 
carry it out failed, but how afterwards a successful execu- 
tion of it took place, it will be perceived, in the clearest 
way, what difficulties there were to contend with and 
how they were overcome, 

The border states, Prussia, Oldenburg, and Bremen, had 
come to an agreement to regulate and maintain the signals 
for navigation upon the Weser in common, and to levy a 
tax from all vessels entering the Weser to defray the 
expenses thereof. It was also arranged that, under the 
leadership of Prussia, an annual inspection should take 
place; and, nearly eight years ago, at the end of June, 
1878, the first trip of this kind occurred, when the ex- 
tremely defective marking of the entrance to the Weser 
was pointed out, and the desirability of getting it signalled 
by the establishment of a lightship, was decided on. 

As, however, it was impossible to get such a ship 
— anchored on the spot, it was resolved to try 
the building of a lighthouse. The three united States 
intrusted the superintendence to Bremen; Bremen insti- 
tuted as an authority the Tonnage and Beaconnage Board, 
and the Senate placed at the disposal of the latter, for 
the execution of the building, Herr Baurath Hanckes. 
This gentleman thereupon, in August, 1878, addressed to 
us, the Society Harkort at Duisburg, the inquiry whether 
we would on our account, and at our risk, undertake the 
building of a lighthouse, and would submit proposals to 
him with regard thereto. 

The points to be considered were numerous, Standin 
in a dept! of water of 6 metres the tower must be rai 

28 metres above low water. Sandy ground, a strong sea, 
and the driving of ice had to be taken into account. Mr. 
Hanckes thought it should be founded upon screw piles, 
which have been used for many lighthouses on the English 
coast. We declared ourselves ready for the task, observ- 
ing, however, that we considered a foundation upon screw 
piles, under the circumstances pointed out, as unfit and not 








* An address delivered before a meeting of the Asso- 
ciation of Architects and Engineers at Hamburg. 
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practicable, and we recommended a massive foundation 
carried out on the pneumatic method. 

A lengthened correspondence ensued, followed by an 
inspection trip to the spot where the building would be 
erected. The result was, that a site was selected about 
50 kilometres from Bremerhaven, nearly in a straight 
line to Heligoland, but somewhat nearer to this island. It 
was, therefore, very remote from all resources, and in the 
open sea, at a spot known as very turbulent, and where 
even light winds from W., N.W., N., and N.E. suffice 
to create a heavy sea. Added to this, the tower, in 
order to fulfil its purpose, had to be placed very near to 
the navigable water, which has a depth of 17 metres, 
Considering now that the deep water channel, as experi- 
ence proves, is liable to change in the course of years, and 
consequently may some day come very close to the tower, 
it was necessary to take a great depth of foundation into 
account, and a rapid execution of the foundation was 
wholly out of the question. Under these circumstances, 
and in view of the exposed position, the driving of piles, 
the erection of fixed scaffolding, the employment of floating 
scaffolds, or, finally, the transport of a caisson hanging 
between ships, appeared impracticable. Herr Baurath 
Hanckes now proposed to float the caisson to the site, to 
sink it there in some way or other to the bottom and deep 
inte the ground, and finally to fill it with cement. This 
idea we found very good and practicable. We developed 
the idea, deciding that we would effect the sinking by 
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admitting water and lowering the caisson into the ground 
by the pneumatic method ; that we would place all imple- 
ments required therefor, engines, boiler, air pump, air 
sluice, &c., in the caisson in working order, and tow them 
out along with it. Upon this basis we worked out the 
project and estimate of cost and handed in the same on 
the 7th of February, 1879. The proposals at that time 
were not so extensive as those which were afterwards 
carried out. The caisson was intended to be sunk only 
14 metres below low water and to be filled with cement 
only 4 metres above it. This project, however, in all main 

arts formed the basis of the plan which was—many years 
lane indeed—carried out by us. 

I must mention here, that at the time we handed in our 
project, one of our engineers who had been employed on 
the work left us. Afterwards we learned that he, with 
two other engineers, had entered into competition against 
us. The partnership had, however, been formed much too 
early, because by the taxes levied on sea vessels, as men- 
tioned in the beginning, only a small amount had as yet 
been collected, and it required more than 14 years before 
the fund had reached the required amount. 

On September 15, 1880, tenders were asked for upon 
the basis of general drawings and descriptions, which, 
however, could not be binding in all points. Only the 
young company already mentioned appeared as a com- 
petitor. Although we asked an extraordinarily moderate 
price, 480,500 marks, exclusive of fastening in the ground, 
yet we were considerably undersold by 455,000 marks, 
inclusive of the foundations. The latter, in our opinion, 
could not be estimated for at all; it has, however, after 
the completion of the work, cost 110,000 marks, so that 
if I take this figure, the difference amounted to 135,500 
marks, 

This insufficient price, at which those contractors now 
obtained the order and commenced to carry it out, added 
considerably to the failure of the work, because they were 
thereby reduced to economise in places where it ought not 
have been done, and neglect necessary work, because 
no payments on account had been provided for them. 

During the winter 1880-81 i? commenced and com- 
pleted in port the building of the floating caisson. On 
the morning of May 22, 1881, two steam-tugs towed it out 
of the imperial harbour at Bremerhaven down the Weser 
towards the site during calm weather. On this occasion 
the caisson behaved rather obstinately; it broke loose 
during the night from the towing cable, and settled 
down with the ebb upon one of the nearest sandbanks. 
On the next morning with the tide it got afloat, and 
they succeeded in taking it in sow again and a 
it off. It was not, however, until the evening of the fourt 
day that it reached its place of destination, and could 
be lowered to the ground by — in water. This was 
done in a somewhat primitive way by driving ®t a large 
wooden stopper, which closed an opening of about 150 mm. 
in diameter that had been bored # metre above the bottom 
of the caisson. The rushing in of the water created a 
shock, which put the caisson into oscillation, and almost 
turned it over. It righted itself, however, again, and 
fortunately reached the ground when night was ap- 
proaching. 

On the following morning, when everybody except 
the watch on board the steamer was asleep, the latter 
thought he perceived, when the fog dispersed, that the 





caisson had inclined to one side. It was difficult to 
awaken the men, and the steam in the boiler had gone 
down; in short, it took a considerable time before they could 
come to the rescue of the distressed crew upon the caisson, 
There, towards morning, the men had not been able to 
keep themselves in their berths. With the flood tide 
matters grew worse, and when the inclination increased 
to 21 deg. all were glad, when at last the steamer came 
in sight and they could lower themselves by ropes into 
her boats. 2 

For four days the caisson had to be left to its fate, 
because, during flood tide, the water was running in 
over the low side, After this the flood tide righted it 
so far that it was possible to heighten the walls by 
2 metres—from 17} to 194 metres. It was fortunate that 
this had been finished before the Whitsuntide storms 
set in. The caisson had still an inclination of 10 deg. 
20 min. When it was possible—that is, fully three weeks 
after—to return to the site, it was found that the storm, 
which had come from a favourable quarter, had ae 
duced increased excavation on the opposite side, and had 
thus set the caisson upright again; also that the structure 
stood with its cutting edge at 13 metres below low water, so 
that it had sunk by itself 5 metres. Now the filling of 
the caisson with cement and the preparing of the engines 
was commenced, and on August 4 the pneumatic sinking 
from 13 metres downwards was started. 

The following two months, until the beginning of 
October, were much favoured by the weather, so that the 
cutting edge could be driven down to 20f metres below 
low water, consequently a total sinking by 77 metres 
was effected. But the heightening of the walls of the 
caisson and the filling. with cement had been neglected. 
Formerly, during the Whitsuntide storms, the tide 
stood but 6? metres above low water, and that the 
waves had broken over it was shown after the storm, by 
the circumstance that the upper chamber of the air 
sluice had been filled with water. Nevertheless, little 
provision had been made in this respect when the October 
storms set in. The walls stood then about 7? metres above 
low water. Much worse than this was the neglect of the 
filling in with brick wallsand Portland cement. No bricks 
at al] had been laid; they had only put in cement as far 
as 11? metres above the bottom edge, that is, up to 9 metres 
below low water, so that—because at this time the bottom 
had been raised by fascines up to 94 metres below low 
water—the filling of the caissons, in fact, stopped level 
with the bottom of the sea. Above that point the 
thin walls of iron were only stayed by wooden beams and 
bracings, which were not capable of offering efficient 
resistance to the waves and wind. Herr Baurath Hanckes 
had then communicated with me about proceeding with the 
building. I could only recommend the immediate stopping 
of the sinking process and pushing on the cement, in order 
to get as much weight into the caisson as possible before 
the winter commenced. The contractors, however, would 
not desist from sinking ; they put everything on one card, 
mainly, I think, for two reasons. Firstly, because they 
would suffer greater loss if they did not complete the sinking 
in the first building year, for it would then be impossible to 
complete the structure in the following year. Secondly, 
because they could only get payment if they forced the 
sinking, as the payment on account had been stipulated 
per running metre of depth attained. When on October 9 
bad weather set in, it was of course impossible to leave a 
guard behind upon the structure, which offered so little 
security, and all hands had to embark for Bremerhaven. 
It was hoped they could soon return, but the weather grew 
rougher, with a strong N. W. gale, a storm-tide set in, and 
on the fourth day after leaving off work, on October 13, 
1881, all that had been built up was destroyed. Ata 
distance of about 6 to 7 kilometres towards the land in the 
Weser the lightship Bremen was there anchored. When 
the watching officer on board on that day, sow ewhat after 
noon, by chance threw a sys at the lighthouse, he 
fancied he saw it suddenly disappear. He mistrusted his 
eyes, took his glass and carefully examined that part of the 
horizon, but found nothing more. The tide had risen on 
that day 4.9 metres, so that the caisson overtopped the 
water line by 24 metres. Consequently the waves dashed 
into it, shook the wooden bracings, and loosened the joints, 
until the whole interior work, along with boilers and 
engines, collapsed. The thih iron plating then also gave 
way. At first the rumour was spread the caisson had— 
beneath the sand bed of 12 metres, into which it had 
already been sunk—reached swampy ground and suddenly 
sunk into it. Illustrations were even printed to depict 
the event in that way. . When favourable weather per- 
mitted an accurate searching of the spot and an exami- 
nation by divers, it was found that the plate wall was 
broken off about 24 metres above the ground, and that 
engines, boilers, &c., according to the direction of the 
wind, had gone down somewhat towards south-east. 
The building expenses, according to the contractors, 
amounted to 390,000 marks, in which loss the contractors 
with their own capital of 125,900 marks, their creditors 
with 185,000 marks, and finally the Board of Works 
with 80,000 marks participated, there having been paid 
180,000 marks on account, whereas but 100,000 marks 
were secured. Thus terminated this first attempt to erect 
a lighthouse in the breakwater upon the red sand. 

In the following spring, in the beginning of March, 
1882, Herr Baurath Hanckes privately asked me whether 
the Society Harkort would feel inclined to make a second 
pen a egy to undertake the erection. Although we 
could tell— 


**Of yonder spot, of terrors full beware, 
No mortal with impunity the gods to tempt may dare,” 


yet finally we declared ourselves ready to tender a new 
offer upon the basis of our original project and handed 
itin on Junel, 1882. After lengthened negotiations, I 
signed on September 21st the contracts concerning the 





project, at the Schiitting, in Bremen, with the Tonnage 
and Beaconnage Board, Prussia and Oldenburg having 
previously given their consent thereto. The price 
agreed upon for the building, inclusive of fittings and 
furniture, &c., for the crew of the tower, consisting of 
three men, lightning conductors, and a self-registering 
tide indicator, as well as inclusive of solidifying the 
ground in the environs of the tower, in short complete 
except for the lighting apparatus to be received from 
Sweden, amounted to 853,000 marks. To this were sub- 
sequently added 15,000 marks for three balconies, increas- 
ing the height of the tower, &c. We furnished security 
for 240,000 marks, which had to be returned only after 
completely securing the building of the tower, so that 
the Boards ran no risk whatever. We reserved to our- 
selves the right, however, to withdraw from the work, 
in case the foundation caisson should again be destroyed. 

To risk this enterprise was relatively less difficult for 
us than for anybody else. We had at the time furnished 
the design, which had in its main lines without altera- 
tion been adopted as a basis for the first attempt to carry 
it out; we could therefore easily observe what faults had 
been committed in carrying it out, and that it was not the 
impracticability of the project, but the faults committed 
which caused the failure; what the first contractors 
thereby furnished to us, in some measure compensated for 
what they had taken from us, Important items of our 
project, which might have served to avoid the catas- 
trophe, had also been neglected in the first execution, 
I shall come to these in the fitting place. 

After having already, during the negotiations, prepared 
the details of the foundation, as well as of the plant 
specially needed for this structure, we immediately after 
the conclusion of the contract proceeded with the execu- 
tion, The designing of that part of the tower which rose 
above the water was only carried out during the erection, 
so that the latter kept pace with it, and frequently even 
—_9 the completion of the drawings to be ap- 
proved. - 

Before describing the course of executing the structure, 
I must give here a short description of the construction 
of the tower as it was executed by us, 

The most essential part of the tower is the foundation 
caisson. The tower which rises above it, though after 
completion the only visible part, cannot compare with that, 
chiefly because its erection took place upon a foundation 
already secured. The iron foundation caisson has an 
oval shape with pointed head, turned towards north-west 
and south-east, measuring 11 metres in the width and 14 
metres in length (see illustrations on our two-page plate). 
The height of the sides was, at the beginning of the 
erection (when floating out), 184 metres, and was gradually 
increased to 323 metres. They consist of iron plates, 
10 millimetres thick, stiffened in a vertical direction by 
28 frames made of I iron 250 millimetres high, and by 
two very strong bows at the fore-heads; in a horizontal 
direction of annular girders distant from each other 
3 metres, and between by rings of angle iron at distances 
of 1 metre. The uliar shape of the sectional plan 
necessitated the fixing of two vertical plate sheets and 
strong vertical anchorings of theframes. All these stiffen- 
ings were so calculated that they could resist a hydro- 
static ee of 6 metres height from outside and within. 
Only the very best material was used, and it was pre- 
pared with the utmost care ; 24 metres above the bottom 
edge of the caisson there is a plate flooring, borne and 
stiffened by twelve cross-girders and two longitudinal 
girders, resting on the former and 1 and 2 metres height 
respectively. The space which is thus separated in the 
lowest part of the caisson, of 115 metres square area and 
24 metres high, forms the working compartment. The 
walls are strengthened towards the ceiling by nume- 
rous brackets, and at the cutting edge, lined with flat and 
angle iron. In the centre of the ceiling a vertical cylin- 
drical shaft of 1 metre diameter rises, fitted in the interior 
with ladder steps ; this cylinder carries the air sluice, a 
cylinder of 3 metres in height and 2.6 metres in diameter. 

he air sluice is provided with two chambers for the 
masses of earth brought up, and two entrance rooms. 

In the upper part of the caisson there are four working 
platforms arranged one above the other, each serving 
special purposes. At the bottom is the cementing plat- 
form ; 3 metres above it there follows the engine platform, 
constructed of strong ee girders. It carries two steam 
boilers of, together, metres heating surface, an air 
compressor, which can compress 11 cubic metres per 
minute to four atmospheres, a surface condenser, a 
centrifugal pump, coal and water reservoirs, and the steam 

ipes to the compressor, to the two steam cranes situated 

arther up, and to the sluice-lifting machine. To arrange 

these Lege was a task not easy to solve, because it was 
required that the feeding of every one of these machines 
could be effected by each of the two boilers, because all 
evaporation had to pass to the condenser, and because the 
distances between engine platform and sluice and steam 
cranes were continually changing. In the third floor 
there was a platform with two sleeping and store-rooms, 
and from which also the working of the air sluice was 
directed. Upon the highest, the fourth floor—the so- 
called et pelts ere were two revolving steam 
cranes of 2000 kg. lifting capacity each, and 4 metres jib, 
which discharged the vessels, The ironwork lifted is 
immediately built in from that platform for raising the 
height of the caisson, as there was no room for storing. 
The cement raised was thrown from here into the tubes 
which lead through the lower floors to the cementing 
platform. D 

The successive moving of these platforms almost without 
any impediment to the working, was effected by a few men 
as follows: Four of the vertical frames of the caisson were 
extended over the rest about 5 metres. From their upper 
ends there hung down four screw spindles of 46 milli- 
metres diameter each, by which the two upper platforms 
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were suspended. These two platforms rested upon a light 
iron scaffold, which mainly consisted of girders arranged 
in the shape of a long rectangle. On the latter there was 
situated the lodging and store piatform; and upon the 
lifting platform, along the sides, there passed the revolvin; 
steam crane pillars. The whole was guided by four verti 
frames. From the lifting platform itself there depended 
four other screw spindles of 62 millimetres thickness each, 
on which there was fastened at the lower end the engine 
platform, and by means of which the latter was raised 
with the progress of the structure. Finally, in the centre 
of the lifting platform, there was another screw spindle 
which served to raise the air sluice when the shaft for 
stepping into the caisson was being lengthened. In this 
manner, by means of those nine screw spindles, the raising 
of all the platforms with their engines and arrangements 
was effected from the upper platform. This arrangement 
offered one of the greatest advantages as compared with 
the previous one, where all this labour could per- 
formed only in succession, ard where with the wooden 
bracings in all directions, one man stopped the way of the 
others, 

It now remains to describe the ultimate position of the 
caisson. At the red sand it had settled down to the 
bottom of the sea, to be lowered to 22 metres below low 
water, and be filled up with brickwork and cement to 
1.8 metres above that water level. Upon the founda- 
tion thus formed there rises with a circular base of 10.3 
metres diameter the tower structure. The bank thus 
created round the foot of the tower is covered with 
heavy, strongly anchored, top chilled, cast-iron plates, 
Rising up to a height of + 8 metres with a curve, the 
diameter has been reduced to 7 metres. Up to this point 
the tower is completely filled up with masonry, except for 
the water cistern and the tide measuring pit. The further 
erection, which forms the cellar room, is, within the iron 
mantle, lined with a brick wall of 24 bricks, and 
covered with a fireproof coy made of iron corrugated 

Jates and cement. The following floors, store-room, 

itchen, and lodging-room, are formed of the iron body, 
which, on the inner side, however, is lined with double 
wooden walls and covered with plaster. Above the 
dwelling-room there lies the platform, encircled Ls, a 
railing, at a height of 244 metres above low water. Here 
the tower is reduced to 5.1 metres diameter. At the 
dwelling-room there are three strong semicircular bal- 
conies, which serve for directing and warning lights and 
for looking out. The one situated towards the north-east 
at the same time serves ag a staircase room, in order 
to get from the dwelling-room to the tower platform and 
tothe main lantern. The latter, intended for receiving 
the chief lighting apparatus, measures 3.3 metres in dia- 
meter, and is covered by a dome of copper, the crown of 
which reaches the height of 30.7 metres above low water. 
This is extended by an iron flagstaff which is erected at 
one side of the platform and which is fitted at the top with 
a gilded weather-cock and lightning conductor. 

(Zo be continued), 








ON VILLAGE WATER SUPPLY.* 


By SrepHen Harpine Terry, Assoc. Mem. Inst. C.E., 
Mem. Inst. Mechanical Engineers, Inspector Local 
Government Board. 

Tue excessive drought of the present summer is causing 

many who have hitherto either never considered the sub- 

ject of this paper, or who have obstructed the progress of 

a water scheme, to look upon it as a necessity, and one 

which must now be dealt with. shy. ; 

Having been brought more or less intimately in contact 
with many of the difficulties which arise in connection 
with the supply of water in rural districts, I venture to 
think that this paper may not be without interest ; and 
I propose to show that the cost, which is the real deterrent 
in connection with the adoption of a water scheme, is in 
most cases (if a qualified engineer is consulted) far less 
than is generally believed, and that in many instances 
where a gravitation scheme not involving the cost of a 
large reservoir or great length of mains is adopted, it is 
found that a small water rate, not exceeding 2d. or 3d. 
per week per house, is more than sufficient to pay for the 
whole cost, if the works have been constructed by means 
of aloan repayable in equal annual instalments of prin- 
cipal and interest. ’ 

I propose to give examples of various methods of 


supply : 
No. 1. Gravitation. 
No. 2. Pumping. ’ : 
No. 8, Arrangement with water company or adjacent 
authority possessing water. 
No. 4. Draw-wells and hand puny 

No.1. Gravitation.—The village of Tansley, near Mat- 
lock, is an instance of the first method of supply. 

The population is 678; rateable value, 20691. 

Prior to the completion of these works in 1885, the 
village was entirely without any proper means of water 
supply, and was dependent on certain surface-fed springs, 
which failed in dry weather and were subject to pollution ; 
there are also certain small streams flowing through the 
village, but these are polluted. : 

Messrs. Fowler and Sons, of Sheffield, designed the 
following scheme, which was successfully carried out by 
Messrs. Thompson, contractors, of Sheffield : : 

Two underground reservoirs, of a total capacity of 
4200 gallons, receive water from two springs having an 
average flow of 36,000 gallons in twenty-four hours. 
Stoneware pipes bring the water to the reservoirs, which 
are kept constantly full, the overflow passing into the 
original channel of the brook. The pipes are cast iron, 


* Paper read at the Bolton Congress of the Sanitary 
Institute of Great Britain. 











3 in. in diameter, and were tested to 600 lb. per inch ; the 
atest head is 180 ft. Eighteen stand-pipes with screw- 
own cocks, and three fire-hydrants are provided. Some 
houses have the water laid on free of charge, except for 
the cost of connecting the service pipes. The work is 
done by the authority, and repaid by the house owner. 
The actual cost of the works, giving a constant supply (up 
to fifty gallons per head, if necessary) to 678 people, has 
been 700/., the annual instalment of which, principal and 
interest, at 34 per cent. for thirty years, is 38/. 1s. 3d., or 
4.4d. in the pound on the whole rateable value, or about 
1s. 2d. per head per annum ; or, assuming that there are 
114 houses, a water-rate of 6s, 8d. per annum, or just over 
1jd. per house per week, would entirely relieve the 
general rates of all charge. The capital cost of the works 
per head of population has been 1/, 0s. 74d., a sum which 
compares favourably with the cost of supply of most large 
towns. 

Below is given a typical estimate of cost of works of 
supply by gravitation for two villages situate in Gloucester 
and Wiltshire. It will be noted that 120 houses, with a 
population of 560, are supplied at a capital expenditure of 
1200/., and that the total cost at 4 per cent., repayable in 
thirty years, amounts to 69/. 8s, per annum. The revenue 
at an average of 3d. per week per house, including farm- 
houses, is 78/., showing a balance of 8/. to meet expenses 
of collection. 

Five and three quarter miles of main and service pipes ; 
and as the spring is to be dependent on both in summer 
and winter, a large storage reservoir is not required. 


3 miles cast-iron main 3 in. in dia- £ s d. 

meter, at 2s. per yard laid 528 0 0 

1 mile of 2 in. ... “ie wes 165 0 0 

re Jott ae re 63 15 0 

| eee ae =p aia aa 65 0 0 
Draw-off cocks, stand-posts, air 

valves, &. ... —e <4 ay 78 5 0 

Reservoir, valves, &c. ake sie 100 0 0 
Engineer’s commission and con- 

tingencies, 15 per cent. noe 150 0 0 

1150 0 0 


Or in round figures say 1200/. for the supply of those 
parts of both villages which are now without drinkable 
water. 

The annual repayment on 1200/. at 4 per cent. for thirty 
years is 691. 8s.; an equal rate on the whole rateable 
value, 18,303/., would reqnire to be .9d. in the pound sup- 
posing no special water rate was levied. 

No. 2. Pumping.—At present very few villages are 
supplied from water works of their own by pumps worked 
by steam power, but this system of supply is in many 
cases the only one possible, and with the production of 
economical and simple motors, such as those of Davey, of 
Leeds, is likely to greatly extend. 

A village in one.of the midland counties is now con- 
structing water works of this character, under the advice 
of Mr. Herbert Walker, of Nottingham. The population 
is about 1000, and the works will cost about 1200/. The 
reservoir will hold about four days’ or more supply, and 
the pumps will raise in one day a for four days, so 
that it will only be necessary to run the engine and pumps 
twice weekly. In this way the charge for superintendence 
will be lessened. The capital cost per head of population 
will be 1/. 4s. 





The annual instalment of principal £ s. d. 
and interest at 34 per cent. for 
thirty years will be... saa oe 65 0 0 
Assuming coals and supervision to 
cost* a ph Se Bes 35 0 0 
100 0 0 


Assuming that 180 cottages at 3d. per week take the 
water, there will be a revenue of 112/. 10s., leaving a 
balance of 12/. 10s. towards repairs and contingencies. 

It is remarkable that in this country windmills are so 
little used for public water supply in villages. They are 
largely used in America for supplying water on railways 
for locomotives and station purposes, and if the reservoir 
filled by them is large enough to contain a week’s supply 
they give very satisfactory results. Small sizes have 
been in use some years in this country for supplying 

rivate houses and farms, and I have recently seen, near 

ickmansworth, a large Halliday windmill, with fan 
25 ft. in diameter, mounted on a platform 80ft. high, 
which raises water from a deep well against a total head 
of 180ft. It supplies a mansion, farm buildings, and 
stabling, together with a large horticultural establish- 
ment, and I understand it gives complete satisfaction, 
keeping the reservoir gem sufficiently full, I have no 
means of knowing the volume pumped, as the speed 
varies continually, and no water meter is attached. 

The little town of Lechlade, in Gloucestershire, which 
for the purposes of this paper may be considered as a 
village, has adopted a windmill pumping scheme; the 
works are now under construction. ater is obtained 
from two Norton tube wells, and the reservoir and engine 
are of the Halliday type. The reservoir is a circular 
wooden one, and carries the framing of the mill on its top. 
The pump is of the Ontario type. The first cost of the 
wind engine and reservoir is slightly in excess of the cost 
of a small steam engine, pumps, and reservoir, on account 
of the necessity of increasing the size of the reservoir 
when wind is the power employed to insure a supply 
during calm weather. : : 

As an example of a pumping supply in a hag ge eae 
rural district, I will instance the Sutton-in-Ashfield and 


* Arrangements are being entered into with a farmer 
in the parish for the use of one of his men as engine 
driver twice weekly. 





Hucknall-Huthwaite Works, which were completed 
recently, Mr. G. Hodgson, of Loughborough, being the 
engineer. The works supply a population of 11,000 
people in the two towns and adjoining villages; the 
towns are some miles apart, have separate reservoirs and 
rising mains, but the same pumping station. The ma- 
chinery and buildings are of a very substantial character, 
and the entire cost of the works has been 17,300/., or 
ll. 11s. 5d. per head of population. The well yields 
1,000,000 gallons daily, but at present only some 300,000 
gallons per day are required. 

No. 3. Arrangement with Water Company or adjacent 
Authority possessing Water.—As an instance of this I may 
mention Seend, Wilts. The whole of the lower t of 
the village—in which there are very few wells, and those 
polluted—is now supplied by agreement with the Trow- 
bridge Water Company, who charge 1s. per 1000 gallons 
by meter; the rural sanitary authority laying mains up 
to the limits of supply of Trowbridge Company, the latter 
meeting them. he rural sanitary authority charge 
water rates for stand-pipes, and the sum thus recovered is 
almost sufficient to repay principal and interest on the 
small capital, some 250/., together with cost of water. 

Another instance of this is Stanks, ners Cross Gates, 
Leeds. The rural sanitary authority of Barwick, in 
Elmet, are now completing works for the supply of this 
hamlet of 51 houses. 

The cost is estimated at 250/., or nearly 5l. per house 
supplied ; the revenue derived from water rates at 3d. per 
house will be more than sufficient to repay the loan in 
thirty years. 

Hucknall-Huthwaite and Sutton-in-Ashfield, the ex- 

ample quoted in the heading No. 2, is an instance of ar- 
rangement with adjacent authority. The Sutton pumping 
station was first completed, and the water having been 
found abundant, it was decided to supply Hucknall from 
the same source. There are Pam ab the country 
numerous instances in which an arrangement of this kind 
would be made toadvantage, but frequently the opportu- 
nity is lost through local antagonistic feeling between the 
parties concerned. 
_ No. 4. Draw Wells and Hand Pumps.—Several villages 
in Suffolk and Essex have within the last few years been 
supplied with water by means of public wells constructed 
under the Public Health Act and Public Health (Water) 
Act, and the cost has been defrayed by means of loans; 
and as the cost of any well so constructed seldom exceeds 
100/., and loans for a period of thirty years are sanctioned, 
the incidence in the rates is very small ; notwithstand- 
ing this, these applications are generally met with great 
opposition on the part of some ratepayers living beyond 
the reach of the well so constructed. 

In public wells, wherever possible, the well should be 
covered in, and the supply obtained by a pump. Where 
the depth of water precludes the use of a suction pump, 
and a deep well pump, on account of expense, is deemed 
unadvisable, some form of well engine should be provided, 
with two buckets, by which the empty bucket descending 
partially balances the full one ascending; and in all cases 
of public wells a draw-bucket should be provided attached 
to the chain, so that the private buckets of those fetch- 
ing water need never be dip in the public well. It 
might be supposed that this precaution is sufficiently 
obvious, but it is frequently neglected. Children, or even 
their elders, stand buckets down in filth, and even use 
buckets which have recently contained filth, and then 
send them down a public well. 

To prevent this, all that is necessary is to provide a 
public bucket attached to the chain, and to protect the 
mouth of the well, so that no water or filth near the top 
can pass: down through the cover or sides, All wells 
should be lined with brick in cement for a considerable 
distance down; in fact, until some impervious strata 
is reached, to prevent the entrance of impure surface 
waters, 

The village of Littlebury, near Saffron Walden, has 
signalised the Jubilee year by making a boring 120 ft. in 
depth, 116 ft. of which were in chalk. The boring is lined 
to within a few feet of the bottom with 4.in. screwed 
flush-jointed wrought-iron pipes. Water rises to within 
10 ft. of the surface, and is of excellent quality. Fifty 
—< per minute for eight hours consecutively pumped 
rom it only lowered the water level a few inches, and it 
is intended to connect the vertical pipes with horizontal 
mains at a depth of about 13 ft., and from this source to 
supply the lower part of the village, the higher part being 
already — from the pump. The cost of the boring 
and a as been 135/.; the work was done by Mr. 
Ingold, of Bishop Stortford. An unsuccessful boring was 
first made about 100 yards away from the present one, to 
a depth of 220 ft. 

Many vill and towns also would have been satis- 
factorily supplied for less money than the present unsatis- 
factory schemes have cost, if they had employed engineers 
ee of those who have had nothing to do with water 
supply. 

Schemes are brought out by land surveyors, architects, 
and masons, and others who, however able they may be 
in their own professions and callings, have not had any 
experience in water supply. Some few years ago a 
proposal was put before me by which it was intended 
to pump the whole low level supply of a district 20 ft. 
highter than was necessary to supply the low level, in 
order to work an hydraulic ram to raise one-third of the 
volume aun extra height of 80ft. to supply the high-level 
district ! 

It may be objected by those who unfortunately oppose 
the progress of sanitation, that I have not dealt with the 

uestion of acquisition of water right or compensation ; 
this question when raised is generally tvo large to be dealt 
with satisfactorily in a short paper, but it is not too much 
to say that only a very short-sighted policy would offer 





obstructive opposition to the adequate supply of a village 
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with one of the first necessaries of life, and in many cases 
the volume required is so small as to be of no use to the 
mill interests, although unfortunately a great point is 
often made of this where a local authority is treating for 
a supply, 

There are numerous instances in which the mill in- 
terests have been greatly benefitted by the construction of 
large storage reservoirs for public supply, as their construc- 
tion has enabled a given volume of compensation water 
to be daily delivered to the watercourse during continued 
periods of drought, whereas without such reservoirs their 
water would have reached the sea weeks or even months 
previously in useless floods. 

In conclusion, it is hoped that the figures and instances 
here given, and the discussion which may arise, will show 
that the cost of supplying villages with water is not so 
great as is generally supposed, and that in many cases, 
where circumstances are favourable, the whole cost can 
fall on those who are benefitted by it. 

Section 64 of the Public Health Act empowers a local 
authority to compel an owner of a house to supply that 
house with water at such rates as may be in force in the 
district (if there is a local Act in force), or should there 
be no local Act, at a rate not exceeding 2d. per week, or 
such rate as the Local Government Board may consider 
resonable. Section 9 of the Public Health (Water) Act 
1878, provides for the levying of water rates on all 
houses using water from stand-pipes, if such houses are 
within 200 ft. of such stand-pipes. 

The above clauses provide ample means for recovery of 
the cost of construction of such works as bring the supply 
into the houses or to stand-posts, whether suchsupply is ob- 
tained by gravitation from springs or by pumping, whether 
such supply be obtained by arural sanitary authority, direct 
or by agreement with a neighbouring authority, or water 
company. Nothing in these sections however provides for 
cases in which the geological formation or altitude of houses 
to be supplied, prevents the supply of water by means of 

ipes, either to stand-posts or into houses. Section 3 of the 

ublic Health (Water) Act, 1878 (framed upon the evi- 
dence given before Mr. Alexander Browne’s Committee), 
was intended to deal with cases in which the supply can 
only be obtained by draw wells or hand pumps; but this 
section has, it appears to me, not been used to the extent 
which might have been expected, on account of the oppo- 
sition generally found in rural districts, based on the 
objection on the part of a ratepayer well supplied with 
water in one part of a parish to pay for the sinking of 
wells, or fixing of pumps for the benefit of others, perhaps 
several miles distant, 

It is true that the framers of the Act in question fore- 
saw this difficulty, and apparently intended that sub- 
section (5) should meet it. 

Sub-section (5) is as follows: 

** Where the owners of two or more houses have failed 
tocomply with the requirements of the notices served on 
them under this section, and the authority might under 
this Act execute the necessary works for providing a 
water supply for each house, the authority may, if it ap- 

ars to them desirable, and no greater expense wovld be 
incurred thereby, execute works for the joint supply of 
water to those houses, and apportion the expenses as they 
deem just.” 

In Section 3 power is given to cause works to be executed 
(wells to be made) at a cost not exceeding 8/. 13s. 4d., or 
in certain cases 13/. for each house. If water were in all 
cases sufficiently near the surface to enable a separate 
well for each house to be sunk for this sum, there would 
be no difficulty in recovering it by means of arate of 2d. or 
83d. per week on the property benefitted. But it is pre- 
cisely in such districts that a sufficiency of wells (though 
not necessarily pure) already exists. 

It is for cases in which the wells have to be 50 ft., 
100 ft., or more feetin depth, that the power of charging 
the cost on the property benefitted, rather than the whole 
parish, is desirable, At first sight nothing would appear 
easier than to deal with the matter as follows under sub- 
section (5). 

Suppose there are ten houses sufficiently near together 
to use one well, and thatsuch well be made and provided 
with a pump, or windlass with bucket, chain, &c., ata 
total cost of 1307. If each house owner paid 13/., or 3d. 
per week (Section 3), a water supply for these ten houses 
would be provided at the cost of those benefitting from 
it, without increase of rates, or those receiving no ad- 
vantage from it, and dwelling perhaps miles from it. For 
reasons which I do not propose to discuss, sub-section (5) 
is not so read, the result being that works are seldom 
carried out under this section, a thing much to be re- 
gretted, asI believe that much of the opposition which 
retards, and in some cases prevents entirely, the adoption 
of some form of public water supply, would be withdrawn 
if it were possible to work under this section. I do not 
venture to suggest any special alteration or modification 
in the wording of this section, but I have drawn attention 
to the matter, as I believe it to be one with which the 
future of village water supply is c.osely connected, 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, November 26, 
1887, Dr. Balfour Stewart, President, in the chair, Mr. 
Asutosh Makhopadhyay, M.A., F.R.S., was elected a 
member of the Society. The following communications 
were read : 

** On the Analogies of Influence Machines and Dynamos,” 
by Professor S, P. Thompson, D.Sc. The author pointed 
out that in nearly all influence machines there are two 
stationary parts (*‘ inductors”) electrified oppositely, which 
are analogous to the field magnets of dynamos, and a re- 
volving part carrying ‘‘ sectors” which correspond to the 
**sections” of an armature, To prevent ambiguity, Pro- 
fessor Thompson proposes to call the inductors “field 





lates” and the revolving parts as a whole an ‘‘ armature.” 

n the Wimshurst machine both field plates and armature 
— and each act, as field plates and armature alter- 
nately. 
In the two field plate influence machines there are four 
and sometimes six brushes. T'wo of these act as potential 
equalisers, two as field plate exciters, and the remaining 
two (if any) are generally placed in the “discharge” or 
external circuit. 

The Holtz machine having only four brushes, two serve 
the double purpose of potential equalisers and discharge 
circuit, and this machine excites itself best when the dis- 
— sare in contact. In this respect it resembles 
a series dynamo, which only excites itself when the external 
circuit is closed, but on opening the circuit (say by in- 
serting an arc lamp) produces remarkable effects. So in 
the Holtz machine, on separating the discharging knobs a 
shower of sparks result. 

The Toepler machine (made by Voss) having six brushes 
resembles a shunt dynamo, and excites itself best on open 
external circuit. Analogies were traced between Thom- 
son’s replenisher and the Griscom motor. 

Armatures of influence machines, as in dynamos, can 
be divided into ring, drum, disc, and pole armatures, 
and examples of each kind were mentioned. The “‘ Clark 
gas lighter” is a good example of a drum armature, 
and a diagram showing the internal arrangements was 
exhibited. 

An example of an analogue to the compound dynamo 
was mentioned as existing at Cambridge in a Holtz ma- 
chine believed to have been modified by Clerk Maxwell. 

Another analogue with dynamos is found in the dis- 
placement of the electric field when the armature is 
rotated, just as the magnetic field of a dynamo is shifted 
round in the direction of rotation. 

Further analogies were traced between ‘‘ critical velo- 
city ” of dynamos (which depends on the resistance in the 
circuit), below which they do not excite themselves, and a 
similar critical velocity of influence machines, ¢.g., in a 
Wimshurst or Voss machine, the potential equalising cir- 
cuit should have a low resistance if they are to excite 
themselves readily. 

Self-exciting dynamos excite better when the iron is bad 
and retains the magnetism, and influence machines excite 
better when the field plates are made of paper or such 
substance as can well retain a residual charge. 

Finally, an apparatus analogous to Thomson’s “‘ water 
dropping accumulator” was exhibited, in which an elec- 
tric current was generated by mercury falling down a 
tube between the poles of a magnet, 

Professor Ayrton pointed out an historical analogy 
between the invention of the influence machine and the 
dynamo, for as Varley anticipated Thomson in the inven- 
tion of the self-exciting influence machine, so Hjorth 
anticipated Varley, Wheatstone, and Siemens in the 
invention of the self-exciting dynamo, 

Dr. Fleming considered that just as all influence ma- 
chines may be looked upon as descendents of Volta’s 
** electrophone,” so dynamos are those of Faraday’s “ coil 
and magnet.” 

** On the Effect produced on the Thermoelectric Properties 
of Iron when under Stress or Strain by Raising the Tempera- 
ture toa Bright Red Heat,” by Mr. Herbert Tomlinson, 
B.A. In June last the author described some remarkable 
‘effects of change of temperature on twisting and un- 
twisting wires which have suffered permanent torsion,” 
of which the present paper is a continuation. It is 
found that at or about the critical temperature (a bright 
red heat) mentioned in the previous paper, a sudden 
electromotive force is generated at the junction of two 
iron wires, one of which is under stress or has suffered 

rmanent strain, and the other in an unstrained state. 

y suddenly bringing a red-hot iron wire in contact with 
cold iron, an electromotive force of about 5'; volt is pro- 
— If copper be used the electromotive force is about 
4 volt. 

The author also showed that if one part of an annealed 
iron wire is heated to a bright red by a Bunsen flame, an 
electromotive force is generated if the position of the flame 
is slightly altered, the direction of the electromotive force 
depending on the direction of the displacement. 

Professor Ayrton believed the high electromotive force 
exhibited by hot and cold onnets was really due to oxide 
of copper; and Professor 8, P. Thompson said that 
different effects could be produced by using the oxidising 
or reducing parts of the flame in heating the wire. 

“On a Method of Discriminating Real from Accidental 
Coincidences between the Lines 4 Different Spectra with 
some Applications,” by Mr. E. T. J. Love, M.A. The 
differences between the measured wave lengths of the 
lines to be compared, are arranged in groups, each group 
containing those observations the errors of which lie 
within certain narrow limits, The number of observa- 
tions in each group is then plotted as ordinate, and the 
average area of the group as abacisse, and the resulting 
curve drawn. The coincidences are deemed real or acci- 
dental according as the resulting curve does or does not 
resemble the curve of errors y=a gr te 

Interesting applications bearing on the presence of 
cerium in the sun, and on Professor Grimwald’s recent 
investigations relating to the constitution of so-called 
** elements,” are appended. 








Steet RaILs In GeRMANY.—An adjudication has just 
taken place at Cologne for 13,370 tons of steel rails re- 
quires for the State Railways. It was expected that the 

ohn Cockerill Company and other Belgian firms would 
have competed on the occasion, but they were not repre- 
sented. The lowest tender submitted was delivered by a 
German firm, viz., 5/. 16s, per ton. The lowest tender 
for 12,080 tons of sleepers for which offers were also in- 
vited at the same time, was 5/, 16s, 3d. per ton, 





LAUNCHES AND TRIAL TRIPS. 

THE new combined bopees nea pal St. George, which 
was recently built at Renfrew by Messrs. William Simons 
and Co., was put on her trial on Friday, the 18th Novem- 
ber, in the Middle Harbour, Port-Glasgow. Her per- 
formances in the dredging operations and in steaming 
down the river afterwards were highly satisfactory. One 
of the specialities of this vessel is that she cuts her own 
flotation by the buckets being in advance of the hull, and 
is specially adapted for working close to quay walls, and, 
if required, to cut a channel through a dry bank, 


On Monday, November 21, the new steamer Portland, 
lately built and engined at Dundee by Messrs. W. B. 
Thompson and Co. (Limited), for the Clyde Shipping 
Company, had her trial trip on the Tay. All the machi- 
nery was found to be in perfect working order, and a 
speed of 13} knots was attained. 


Messrs. William Denny ‘and Brothers, Dumbarton, on 
the 22nd inst., launched a steel paddle-wheel steamer, 
named the Pago, a vessel of 674 tons, which has been 
built for the Irrawaddy Flotilla Company, Limited. She 
will be fitted by Messrs. Denny and Co. with a pair of 
compound engines of 1500 effective horse-power. 


On November 23 the Buenos Aires, of Barcelona, built 
by Messrs. William Denny and Brothers, and engined by 

essrs. Denny and Co., both of Dumbarton, went down 
the Firth of Clyde for her official trials. She is a vessel 
of 410 ft. by 48 ft. by 32 ft., and is of the citadel deck 
type. She has splendid accommodation for upwards of 
100 first and second-class passengers, and her ’tween decks 
are fitted up for emigrants, of whom she can carry a very 
large number. Her cargo-working gear throughout is on 
the hydraulic system, as devised by Messrs. Brown 
Brothers and Co., Edinburgh. She is fitted throughout 
by an electric light installation, the dynamo being that 
of Messrs. King, Brown, and Co., Edinburgh, and 
driven by a compound engine made by the same firm. 
She is also fitted with a refrigerating machine by Messrs. 
Haslam and Co, Her engines are of the quadruple- 
expaniont type patented by Mr. Walter Brock. She has 
cylinders of 32 in., 464 in., 644 in., and 92 in., with piston 
stroke of 60 in. Steam of 170 lb. working pressure is pro- 
vided by three double-ended steel boilers. On the mea- 
sured mile, with the stipulated amount of deadweight on 
board, she maintained a speed for several consecutive runs 
of upwards of 154 knots per hour. She is to be employed 
as a mail and passenger steamer between Spain and 
South America. 


On Wednesday, the 24th ultimo, the steamship Lara, 
just completed by Mr. Charles J. Bigger, shipbuilder, of 
Londonderry, for the Waterford Steamship Company, 
went down the River Mersey upon her official trial. The 
machinery, which has been fitted by Messrs. David Rollo 
and Sons, of Fulton Engine Works, Liverpool, consists of 
a set of triple-expansion engines, having cylinders 21 in., 
34 in., and 55 in. respectively, with a stroke of 36 in. 
Steam is supplied by two large single-end steel boilers, 
with three corrugated flues in each, fitted with Hender- 
son’s patent firebars, &c. The working pressure is 160 lb. 
per square inch. During the run everything gave entire 
satisfaction, the vessel making a speed of 12? knots when 
tried on the measured mile, the engines running at 90 re- 
volutions per minute with the greatest smoothness and an 
entire absence of vibration or heating. 








Water Works AT WESTERAS, SWEDEN.—At the town 
of Westeras, Sweden, new water works were opened about 
a fortnight ago. The water is taken from a well close to 
Svartan, and there are two steam pumps, delivered by 
the Bergsund Engineering Company, Sweden. A reser- 
voir has been constructed in the rock by blasting; it is 
roofed with concrete arches on iron girders, There is a 
filter in connection with the reservoir, and this likewise has 
been made in the rock by blasting. The cost of these 
water works has been about 15,000/. 


GRANITE QuaRRIES.-—A district of seventy square miles 
studded with locations for granite quarries, lies ready for 
development at Dunloe, County Donegal. In this area 
there is to be found granite of red, _ rose, salmon, 
black and rose and grey colours, in addition to a red por- 

hyritic variety, containing large crystals of red felspar. 

he stone occurs in comparatively large blocks, but suffi- 
ciently broken up to allow it to be taken out without 
blasting. Fifteen hundred horse-power in water is avail- 
able in the district, while labour is most abundant and 
cheap. There is a fair harbour on the spot. The exploi- 
tation of the quarries is in the hands of Mr. Edmund 
Spargo, 3, Cable-street, Liverpool. 


A Norruern Paciric Briper.—A bridge to carry the 
Northern Pacific Railway across the Columbia at Kenne- 


wick, was put under construction in April, 1887. The 
cost of the bridge will be about 80,000/., and it is expected 
that it will be ready for use in December. The sur- 
face layer of the river bottom consists of coarse gravel 
from 8 ft. to 16 ft. in depth. Underlying this bed of 
gravel is a bed of very compact clay of unknown depth. 
The borings have penetrated this clay 64 ft. without de- 
veloping different material, The character of the bottom 
of the river permits the erection of a less expensive bridge 
than was originally contemplated. The bridge is a com- 
bination of timber and iron, and will consist of nine fixed 
spans of 250 ft. each, with a draw span entirely of iron, 
237 ft, long, moving on a pivot-bearing centre, 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPiteD sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
The number of views given in the Speci i 
in each case the price ; 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personall letter, enclosing 
and postage, addressed to H. ER LACK, Esq. 
the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
ang pore may at any time within two months from the date of 
advertisement of the acceptance of a complete specification, 
ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 

15,858. A. F. Scott, Bradford, Yorks. Improve" 
mentsin Steam and other Fluid Pressure Engines- 
{8d. 5 Figs.] December 4, 1886.—The improvements consist in em- 
ploying a constant pressure at one side of the piston and so arrang- 
ing ports in connection with a valve outside the cylinder that the 
fluid creating such pressure is at certain D pany of the stroke ad- 
mitted to the other side of the piston and cut off when desired by 
the piston. Referring to Fig. 1, steam is admitted by the passage 
A at the top of the cylinder B, so as to maintain a continuous 
pressure upon the top of the piston C. A port D formed at the 
middle of the cylinder communicates with the valve-box, in which 
works a piston valve F, The valve-box is also provided with a 
port J communicating with the bottom of the cylinder. The ring 
2 on the valve F is rising and uncovering the port J, thereby plac- 
ing the underside of the piston C in communication with the ex- 
haust K until the piston approaches the bottom of it sstroke ; 
when the exhaust is closed, and the ring 2 having descended below 
J, steam passes from top to below the piston by means of the ports 
Dand J. Thesteam continues to pass in this manner during part 
of the upstroke until it is cut off by the piston rising above the 

Fig.t, Fig. 2. 
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rt D. The steam then expands below the piston until the 
oo of the stroke is reached, when the underside of the piston 
is again placed in communication with the exhaust. By this 
means all the working parts are in constant thrust, and ‘‘ knock- 
ing” is prevented when the engine is running at a high speed. 
Fig. 2 illustrates a compound engine. Constant steam pressure 
is maintained above the piston C in the high-pressure cylinder 
B. Inthe position shown the valve F is uncovering J and con- 
necting it with both S and T, thus allowing steam to pass from 
beneath the piston C to both sides of the low-pressure piston U 
until the latter rises above S. The steam above the piston U is 
then compressed in the receiver 0, while below it continues to 
enter from the high-pressure cylinder until near the top of the 
stroke, when the valve descends and connects the port T with 
the exhaust K, whilst the pressure in the receiver O forces down 
the piston U. In the tandem engine illustrated in Fig. 3, ring 1 
of the valve F controls the steam supply to the high-pressure 
cylinder B, and ring 2 controls the distribution of steam to the 
low-pressure cylinder P. (Accepted October 8, 1887). 


4239. C.D. A London. (Blohm and Voss, Hamburg.) 
Driving Gear ee ta Valve Motion of Motor Engines, 
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(8d. 4 Figs.) March 21, 1887.—Referring to Fig. 1and to the dia- 
gram of the improved gear in Fig. 2, the engine shaft 1 is geared 





with the way shaft 5 by means of a pitch chain (shown in broken 


lines) led over guide pulleys 2, 2, that keep it stretched. These 
a are mounted on pins on levers 4, 4, which are con- 
nected together by a rod 3. If now the one lever 4 be turned 


upon its centre or y the same motion will be imparted to the 
other lever 4, and consequently both guide pulleys 2, 2 will be 
moved from their positions @, a, into the positions b, b, thus shift- 
ing the chain into the finely dotted position. By this motion the 
one side of the chain will have been shortened, while the other 
will have been lengthened to the same extent, and consequently 
the countershaft 5 will have been turned relatively to the main 
shaft to the extent required for effecting the reversal of the valve 
gear. In the arrangement illustrated by Figs. 3 and 4, the two 
— rollers 2, 2 are arranged one inside and one outside the end- 
ess chain, instead of both inside as in the preceding arrangement, 
and they are carried in blocks that are directly shifted in opposite 
directions by a right and left-handed screw, so that, for reversing 
the valve gear, the guide pulleys are shifted from the positions a, a@ 
to the position }, b, thus effecting the turning of the way shaft 5 
as above described. (Sealed October 28, 1887). 


9412. E. E. Clark, Northampton, Mass., U.S.A. An 
Improved Vertical Simple or Compound Balanced 
Duplex Pump ime. [8d. 4 Figs.) July 2, 1887.— 
According to this invention four vertical pumps are worked by 
two pairs of vertical compound engines ; the pump plungers are 
connected direct to the engine piston-rods, and the valves of one 
engine are moved from the piston-rod of the other engine. (Sealed 
October 28, 1887). 


9719. R. Creuzbaur, Brooklyn, N.Y., U.S.A. Im- 
provements in Steam Engines and in Superheating 
Apparatus Connected therewith. [lld. 11 Figs.) July 
12, 1887.—In Fig. 1, representing a two-cylinder compound non- 
condensing tandem engine, the piston G of the ‘h-pressure 
cylinder F isconnected by two parallel rods H, H, and connecting- 
rods J, J, to the cranks K, K on theshaft D. The piston L of the 
low-pressure cylinder B is similarly connected to the cranks O, O, 
by rods M, Mand N,N. Steam passes from the steam jacket V 
by a passage not shown into the steam chest V! on top of the 
high-pressure cylinder. When the valve S is in the ition 
shown, steam can pass from V' into the high-pressure cylinder F 
so as to force down the piston G. E is acushion chamber, At 
the same time the exhaust steam from the low-pressure cylinder 
B escapes up through the valve T, passage Y, and out at Z. The 
exhaust steam from the high-pressure cylinder is admitted 
through the valve § and the tubular casing Q into the low- 
pressure cylinder B above the piston L. In the modifi- 
cation illustrated in Fig. 2, there is an intermediate cylinder 
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F' arranged between the high-pressure cylinder F and the 
cushion chamber E, and opening downward into the latter cham- 
ber, The tubular casing Q opens at its lower end into the non- 
working end of the high-pressure cylinder F, and that end of this 
cylinder serves as a receiver for the steam exhausted from the 
working end, Another tubular casing Q? extends from the non- 
working end of cyiinder F down through cylinder F! and cushion 
chamber E to the low-pressure cylinder B, The valve T! controls 
the admission of steam to the working end of cylinder F", and the 
exhaust from this cylinder through the casing Q? to the working 
end of low-pressure cylinder B. The steam exhausts from the 
working end of the high-pressure cylinder into the receiver at the 
non-working end simultaneously with the exhaust of steam from 
the intermediate cylinder to the low-pressure cylinder. The live 
steam enters the high-pressure cylinder simultaneously with the 
passage of steam from the receiver to the intermediate cylinder, 
and simultaneously also with the exhaust from the low-pressure 
cylinder at lateral ports or apertures in its walls. ‘ealed 
October 18, 1887). 


10,317, C. Pfaff, Vienna. Improvements in Ro 
Slide Valves and Valve Gear for Steam Engines. (8d. 
9 Figs.) July 23, 1887.—According to this invention separate 
rotary inlet and exhaust valves are employed for each end of the 
cylinder. These valves consist of a rotary slide B having a con- 
siderable number of narrow longitudinal slots situated at equal 
distances from each other, and corresponding to an equal number 
of similar slots in the casing C. The slides B are before each 
change of stroke turned through an angle comprising the width 
of one of the slits and the width of the space between, the rotation 








being always in oneand the samedirection. At each such motion 
each slot in the slide is consequently made to pass over the con- 


tiguous slot of the casing: This step-by-step rotary motion of the 
slides B is effected by means of ratchet wheels fixed on the valve 
spindles b!, and actuated by pawls carried by sliding pieces F 








which are worked up and down by means of rods H connected to 
the slotted crank levers Gand G" fixed on shatts gandg'. (Sealed 
October 28, 1887). 


ROTARY ENGINES, 


11,778. P. Jensen, London. (W. H. Bright, McPherson, 
Ka., U.S.A.) Improvements in Rotary Steam Engines. 
(8d. 5 Figs.) August 30, 1887.—The outer case or cylinder is 
provided at its upper portion with a neck C on which is a steam 
chest E which has steam ports F, G arranged parallel to each 
other on one side of the steam chest. In the lower portion of 
the neck C is formed a vertical transverse opening D extending 
entirely across the neck and communicating at its lower side with 
the bore of the cylinder. The port F communicates with one side 
of the opening D near one end, and the port G communicates with 
the + cae side and at the opposite end. In the opening D works 
a sliding abutment H! provided with recesses on opposite sides and 
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U is of less diameter than the 
outer case or cylinder, and is provided with a rounded shoulder 
W. Steam being admitted through one or the other of the ports 
F, G, by moving the slide valve H into the annular space between 
the piston and the cylinder, the steam there acts between the 
val-ed abutment H! and the shoulder W of the piston U, so as to 
cause the latter to revolve in the one or the other direction. When 
the — has nearly completed a revolution its shoulder reaches 
the lower edge of the abutment H', and acts as a cam to raise the 
abutment so as to cut off momentarily the steam poets and permit 
the shoulder to pass underneath the abutment. The exhaust 
steam escapes by the exhaust passage N and the pipe O into the 
atmosphere. (Accepted October 1, 1887). 


10,120. H.H. Lake, London. (2. S. Smith and R. V. 
Pierce, Bufalo, N.Y., U.S.A.) Improvements relating to 
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and other Engines or Motors. (8d. 13 Figs) 





Steam 
July 19, 1887.—The steam passes from the chest C through the 
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wrist pin d? into the valve E (also shown separately in Fig. 3), 
and thence through the inlet port f! into the stesm port g com- 
municating with it at the time. This steam port opens into that 
compartment of the steam space b which is most nearly closed or 
contracted by the oblique position of the piston B in the case A, 
while the compartment which is fully opened communicates through 
its steam port g with the exhaust port f* of the valve. The steam 
on entering the contracted compartment presses against the pro- 
jecting portion of the face of the piston and forces back that por- 
tion. The successive action of the steam in the various compart- 
ments causes cee B to assume a rocking or ‘‘ wobbling” 
motion which produces a rotary motion of the wrist pin d*? and 
shaft D. The exhaust of the spent steam is effected successively 
from each compartment of the steam space through its steam 
rt g, the exhaust port 2 of the valve, the passage j of the knuckle 
, and the exhaust chamber and pipe J!. The wobbling motion 
of the piston B causes the abutments G to rock in their seats in 
the head A'. These abutments G divide the steam space b intoas 
many compartments as there are steam ports in the piston B. 
(Si October 28, 1887). 


BOILERS. 


14,458. T. Sotane, Gateshead-on-Tyne. Improve- 
ments in Steam Generators Applicable to Vertical 
and Locomotive e of Boilers, (8d. 5 Figs.) November 9, 
1886.—Figs. 1,2, and 5 illustrate the improved locomotive boiler. 
The gases generated in the firebox G pass up into the inverted 
conical combustion chamber H, thence by downtake tubes I into 
the flame chamber J, and then ners the tubes K. For pro- 
moting bustion a ber of small air tubes M are provided 


Fig3, 





























lined more or less with firebrick, and to which the boiler proper 
is attached. The improvements consist in arranging an outer 
casing at a suitable distance over the inner or furnace casing so 
as to form an air space G which retains the heat radiated from 
the furnace casing. Openings are provided at A which allow the 
air to enter bet the two casings. The fire and ashpit doors 
being wholly or partially closed, the incoming air becomes heated 
during its passage between the two casings, and enters the fur- 
nace proper from the annular air space G by the 2 Band C 
passing through the inner casing and the firebrick lining of the 
furnace. The air passage G may be divided by partition pieces so 
that the air supply in each compartment may be heated inde- 
pendently of the others and hore | upwards either below or above 
the firegrate as required. (Realed July 1, 1887). 


11,773. L. C. Shaw, Manchester. Improvements in 
Furnaces for Steam Boilers, (8d. 14 Figs.) September 
16, 1886.—The air supply to the furnace is controlled by aswivelling 
damper actuated by means of an ‘‘ hour glass” arrangement con- 
sisting of two bulbs partly filled with sand and connected to- 

ether by a narrow neck mounted upon the spindle of the damper. 
h time the furnace door is cl after having been opened to 
supply fresh fuel to the grate, the ‘‘hour glass” is caused by 
means of suitable connections to turn so as to bring the bulb con- 
taining the sand uppermost, and thereby correspondingly rotate 
the damper spindle so as to allow a large supply of air to 
the damper. The freshly-fed fuel having now gradually become 
incandescent, and the sand beginning to preponderate in the lower 
bulb, it gradually exercises its influence upon the damper spindle 
and causes it to turn until the damper arrives in the vertical or 
closed 059" and so cuts off the air supply entirely. (Accepted 
September 21, 1887). 

13,226. F. Goddard, Nottingham. Improvementin 
Firebars. (6d. 3 Figs.] October 16, 1886.—The improved fire- 
bars are made hollow with loose tops which can be renewed from 
time to time without interfering with the bottom part which isa 
fixture. Air is allowed to pass through the hollow bars to the 









































opening into the flame chamber J. The vertical portion L of 
the boiler communicates by a tube N with the barrel portion 
L'. Atthe bottom of the latter is fixed a receiver O which is 
connected to the boiler L by a pipe. The receiver O serves 
to collect the sediment and to promote circulation. The combus- 
tion chamber H may be formed with troughs R. Figs. 3 and 4 
illustrate the application of the improved combustion chamber H 
to an ordinary vertical boiler, also showing troughs R. (Accepted 
September 21, 1887). 


8226. R. Scott, Newcastle-on-Tyne. Improvements 
in and Connected with Steam Boilers. [lld. 11 Figs.) 
June 8, 1887.—B, B are large tubes for ) agen pom | a rapid circula- 
tion of the water, one in each furnace A, and extending the entire 
length of the same ; one end of each tube is attached to the bottom 
of the combustion chamber, and the other ends of the tubes B 
unite in a common tube opening into the water space at the front 
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part of the boiler. The fuel is burnt upon air pipes D, which 
serve as firebars. These pi D open into a space in the centre 
of the bridge, into which air is forced and heated to a high tem- 
perature before coming in contact with the gases in the furnace. 
Air is supplied to the fuel by means of tuyeres E attached to the 
pipes D. The smoke tubes are formed in three parts, a central re- 
movable tube C, and two end tubes F, F, welded on to the tube 
(Accepted September 21, 1887). 


BOILER FURNACES, 


8755. P. H. Sadler, Handsworth, Staffs. Improve- 

in the Construction and Arrangement of 
Boiler Furnaces, Flues, and Ashpits. (8d. 5 Figs. 
July 5, 1886.—This invention relates to the better retaining 
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and utilisation of the heat of the furnaces of boilers, being 
specially applicable to ‘‘ colonial boilers” where the furnace, ash- 
pit, and flues are formed within a wrought-iron shell which is 





15,293. G. A. Godillot, Paris. Improvements in 
Revolving Firegrates for Furnaces, [lld. 41 Figs.) 
November 23, 1886.—A firegrate, according to this invention, con- 
sists of a number of elements c, a central one which is circular, 
and others of annular form concentrically surrounding it, each 
consisting of radial alternate ribs and spaces. These elements 
may be arranged all in one plane, or in steps one above or below 
the next, so as to give the fireplace a concave or a convex conical 
or conoidal contour. All the elements may be caused to revolve 
together, or only the alternate elements, the latter arrangement 


hollow bridge, — a purpose of promoting combustion. (Accepted 
g, p +, hy 2. ¥ 














id Ke ni Mu 

being preferred for giving movement to the fuel on the individual 
grate elements, and for detaching the clinkers. According to 
another modification the revolving grate projects partially out of 
the furnace, and the fireman heaps the fuel continuously on the 
grate in front of the furnace, so that the grate in carrying the 
fuel through the furnace opening causes it to be equally spread over 
the grate. When theelements are arranged in conical or conoidal 
form highest at the centre the fuel may be fed continuously froma 
hopper or shoot above the axis on to the uppermost elements from 
which it can drop on to and over the successive elements below. 
(Accepted September 28, 1887). 


MISCELLANEOUS, 


11,242. D. G. Fitzgerald, London, Improved Means 
for Effecting the Electro-Chemical eration of 
Chlorine in Metallurgical Operations for the Extrac- 
tion of Gold from its Ores and for other P: 

(8d. 1 Fig.] September 4, 1886.—The improvement consists in 
the employment in conjunction with any suitable cathode and 
with an electrolyte capable of evolving chlorine, of an anode 
of peroxide of lead in the form of dense highly-conductive layers, 
plates, or masses of any required form. (Sealed September 30, 


1887). 
B. Boothroyd, Southpor 
Baceerie 


12,420. Lancaster. Im- 
proved Combined Thermo- 


cal and ae 
‘re ° Air an 

a 2 Figs.) ptember 30, 
1886.—This invention relates chiefly to the employment of an 
poet with an armature provided with a catch normally 
locking a dise or other rotating part, but adapted to release the 
same at times for the purpose of automatically operating air and 
water valves. (Accepted August 17, 1887). 


13,229. J.J.R. Humes, London. Improvements in 
and Connected with Motor segues Operated by the 
Combustion of Fluid Hydro-Carbon. ([lld. 10 Figs.) 
October 16, 1886.—This invention relates chiefly to improved 





mechanism for reversing the direction of rotation of a driven 
shaft at right angles to the main shaft without stopping the 
engine. (Sealed November 22, 1887). 


14,508. G. Cockburn and A. W. Baird, Rinsing 
Park, Renfrew, N.B. Improvements in Combin 
Safety and Stop Valve Fi s for Steam Boilers. 
[8d, 2 Figs.] November 10, 1886.—Inventor claims the combina- 
tion of one or two safety valves and a stop valve in one casting 
which has the space in it communicating with the interior of the 
boiler divided into two distinct es by a partition, so that 
the communication between the interior of the boiler and the 
safety valves is quite distinct from that between the interior of 
the boiler and the stop valve. (Sealed November 18, 1887). 


14,597. B. Dyson, Rishworth. Yorks. Improvements 
in Sight-Feea Lubricators. (8d. 3 Figs.) November 11, 
1886.—The pawl causing the downward motion of the forcin; 
piston is automatically pushed out of gear with its ratchet whee 
when the piston is close up to the bottom of the cup containing 
the lubricant. (Sealed November 22, 1887). 


14,643. T. Gilmour, Kilcattan, Bute, N.B. 

rovementsin Feed Heating Apparatus for Steam 

Oilers. (8d. 4 Figs.) November 12, 1886.—The water to be 
heated is pum into a heating vessel into which steam is ad- 
mitted from the boiler. The heated water is transferred from 
the heater to the boiler by pumping apparatus worked by the 
water on its way to the heater. (Sealed ovember 22, 1887). 


14,810. T. Bamfo: Liverpool. Improved 
for Scaling Boil ae A Bf 
‘0! 


Means 

4 ers, ens ulis, Iron or Steel 

Bridges, or such like, an r Preventing the same 

from Corroding. [6d.] November 15, 1886.—The surfaces to 

be cleaned are freed from scale by the action of a rotary wire 

brush or cutter mounted on a flexible shaft driven by a small 

rotary steam engine emis in any convenient place and sup- 

plied with steam through a flexible hose. (Sealed November 22, 
1 


9506. P. A. Kuhne, Dresden, Germany. An Im- 
proved Hot-Air Pum and Motive Power Engine, 
(8d. 4 ae) July 5, 1887.—Fig. 1 illustrates a pumping engine. 
The cylinder a communicates at one end with a reservoirb. An 
inner cylinder c is free to slide in the cylinder a so as to fill up 
either the one or the other half of the cylinder, according to the 

sition of the apparatus, whereby the air contained in the cy- 

inder a is driven from end to end of a. One end of a is kept cool 
by means of a water jacket w, whilst the other end is heated by a 
lamp or other source of heat situated ath. The oo ane is su 
ported on trunnions, and is balanced by means of an adjustable weight 
g. The hot gases heat the right-hand end of the cylinder a, whereby 
the air is expanded and forced past the inner cylinder c, through 
the pipe r below the elastic and air-tight diaphragm ~ in the reser- 
voir b. The diaphragm is raised by the pressure and forces the water 








contained in the upper part of the reservoir b out through the 
pipe e¢ tobe nsed for a fountain, &. The left-hand part of the 
apparatus becomes by this means lighter in weight, and the weight 
g pulls the whole apparatus over to the right. The cylinder c 
travels to the right-hand end of the cylinder a, forces the hea 
air at that end to the opposite end, where it is cooled by the water 
jacket. The diaphragm x then descends to the dotted position, 
and water is drawn in through the pipesd,w. This end of the 
cylinder becoming heavier, sinks, and raises the counterweight, 
and the above operation begins afresh. The arrangement shown 
in Figs. 2 and 8 is designed for producing motive power, and im- 
parting rotation to a crankshaft. The apparatus is supported on 
trunnions n, n, and is heated by a flame h. The air is transferred 
from one end to the other of the chamber y by means of a rolling 
ball c, and acts by its expansion when heated to force up the 
piston iin the cylinder m. (Sealed November 18, 1887). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

eg oo with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, ma: 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bed 
street, Strand. 
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CROMER STATION; EASTERN AND MIDLANDS RAILWAY. 
MR. W. MARRIOTT, ENGINEER. 
(For Description, see Page 598.) 
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THE WESTINGHOUSE AIR BRAKE 
TESTS. 


(From our New York CorrEsPoNpDEnT.) 


SoME years ago it was the privilege of the writer 
to witness a series of brake tests on the New Jersey 
Central Railroad made by a gentleman named 
Loughlin, and the novelty of this air brake attracted 
a large number of railroad men. It was automatic, 
and the last test was the running of two trains 
side by side—one with the air brake and the other 
having the usual hand brake—and at a given signal 
both engines were cut loose. The air brake then 
demonstrated its power, and those of us who were 
on this train saw the other series of cars drawn 
ahead of us for a long distance, although they were 
well supplied with brakemen who set the hand 
brakes with much vigour. 

A series of trials made the other day demonstrated 
the great advances made in all railway appliances in 
the United States since the time above referred to. 
The old air brakes are to-day as far behind the 
improved air brake, as the old hand brake was in its 
best days behind them. 

Englishmen, as a rule, fail to understand the 
adaptability of American methods. The tendency 
In your country is to cling to an existing plan 
which seems satisfactory, rather than to investigate 
a new method which may promise a more successful 
result. By this, asa matter of course, you avoid 
the necessity of retracing your steps in case of 
an error; but do you not also cut yourself off 
from possible benefits? If you fail to develop the 
‘‘cranks” which are so common in the United 
States, do you not also fail to develop the inventors? 
For after all an inventor is simply a ‘‘crank” de- 
veloped to a successful result. 

It has been said that one of the greatest and 
most successful of our railroads owes no small 
portion of its achievements to the fact that they 
always investigate every new invention, and never 
dismiss the hollow-eyed man who claims to have 
‘‘squared the circle,” ‘‘trisected an angle,” and 
“discovered perpetual motion,” till some one in 





their employ familiar with the field the inventor 
has grazed in, has taken the pains to find out how 
far the so-called food has been assimilated into the 
system, and what it is likely to develop. 

To return to the Westinghouse air brakes and 
their tests. On arriving at the point selected for 
these trials, it was found to be a straight double 
track of considerable length, and located ona grade 
of 1ft. in 100 ft., the trials being made down the 
grade. 

At a suitable point there was a signal-post 
between the tracks, and stakes were set at intervals 
of 50 ft. for a considerable distance beyond the 
signal-post, the latter being understood to be the 
point where the brakes were to be applied, and 
thus the spectator was enabled to mark the distance 
the train went beyond the point of application. 
The time was taken with a stop-watch and was 
noted by several independent observers in each 
instance. The train consisted of fifty freight cars 
each 38 ft. 4in, long, and having a capacity of 
60,000 lb. The train was 1900 ft. long and weighed 
about 2,000,000 lb. 

It was stated that no electrical appliances were 
used, and attention was specially called to the kind 
of brake beam employed which would stand a pull 
of 25,000 Ib. with less than } in. deflection. As 
experiments hitherto made showed that it required 
25 per cent. additional distance to stop a heavily 
loaded train as compared with that in which to stop 
an empty train, there was a device shown on some 
of the cars by which the weight of the load placed 
on the car, automatically increased the braking 
power in the same proportion, and it was claimed 
that with this the loaded train could be stopped 
as quickly as an empty one. 

The first test was called an ‘‘ emergency stop.” 
The train as above constructed was started a mile 
or more up the track and soon attained a speed of 
20 miles per hour ; as it passed the signal-post the 
speed reached was 23 miles, the brakes were set at 
this point and the train ran 203 ft., stopping in 
12} seconds. 

The second test was at an increased speed, being 


scheduled at 40 miles per hour, and the actual speed 
at the signal-post was 41 miles; the train ran 
674 ft. 6 in. and stopped in 20 seconds. 

The third test was made to show how quickly the 
brakes could be applied. The train was arranged so 
that the 35 second car was at the signal-post. Two 
blasts of the whistle were given to prepare the 
visitors, and it was announced that simultaneously 
with the next blast the brakes would be applied. It 
will always be a matter of doubt to your correspon- 
dent, who was at the point indicated, whether the 
blast or the noise of brake setting came first. In 
fact, he is not quite sure the sound of the brake 
did not beat the sound of the whistle, although 
both started at the same instant. 

The fourth test was made with passengers in the 
train in order to show how little disturbance or 
shock was given to the cars when the brakes were 
applied. The speed attained was 41 miles, the 
distance run 6724 ft., and the time of stopping 
20 seconds. To show how slight was the shock, it 
is said that a reporter was in the act of drinking a 
glass of fluid, probably water, at the instant when 
the brakes were set, and that he never lost a drop 
nor knew the train had stopped till he saw his 
friends getting out. 

The fifth test was to show how long it took to set 
and to release the brakes. The train was run to 
the signal-post and stopped by the brakes and 
started again within four seconds. 

The sixth test was to show the relative efficiency 
of this system as compared with hand brakes. 
The usual full complement of brakemen employed 
in a freight train, in fact, rather an excessive 
number, was placed on the train to be tested. The 
speed was 20 miles, but at the signal-post it had 
reached 21 miles and the signal was given to set the 
brakes, which was promptly obeyed, yet the train 
ran 2153 ft. in spite of first-class hand-braking. 

The seventh test was one of the severest and yet 
proved to be the most satisfactory of all. Every 
one can recall the great danger resulting from a 
train breaking in two, especially if such an occur- 
rence happens on a down grade. One of the worst 
‘‘wrecks” the writer ever saw arose from this 
cause, and the rear part running into the forward 
end threw 26 cars into a state of hopeless and 
utter ruin. 

It was proposed to demonstrate in the seventh 
test that the automatic action of these brakes would 
prevent such an occurrence. It was stated the cars 
would be severed at the signal-post, and that the 
| power applied would be such as to just prevent the 
sliding of the wheels. This was true of all the 
previous tests and the writer especially remarked 
that feature. It is one of the strongest points in 
this whole system. 

The speed attained at the time of cutting loose 
was 25 miles per hour, and the time before both 
sections were stopped was 43 seconds. The writer 
was so placed as to witness the entire performance, 
and after the first part of the train had pulled 
about a car length, which it naturally would do, 
owing to the release of so much of the load, the 
checking process began, and in 43 seconds both 
sections of the train had come to a stop; the dis- 
tance between them was about that which inter- 
vened immediately after the rear part was detached. 

This test was so extremely well done that every 
one applauded involuntarily. 

The eighth test was that of a train running 20 
miles per hour, although the actual speed at the 
signal-post was 22 miles. In this test but twenty 
cars were used, that number of freight cars being 
supposed to represent an ordinary passenger train. 

The train ran only 91 ft. and stopped in 6 
seconds. There seemed after this to be little left 
to show. But Mr. Westinghouse was evidently de- 
termined to prove that he was not a man to stand 
still. The fact that he possessed a good thing and 
knew it, was no reason why he should not have a 
better thing if such presented itself, and this 
eminently American trait he now proceeded to 
illustrate by starting two trains on parallel tracks, 
the one a passenger train equipped with the regular 
Westinghouse brake, and the other a freight train 
of twice the weight of the passenger train, but 
equipped with the improved brake which we had 
seen tested. 

This constituted the final and ninth test. The 
trains moved side by side, and as it had become 
rather dark, the head lights of each locomotive were 
lighted and the scene was an impressive one. The 
two trains moved side by side, the lights flashing 





like two bright stars and rapidly approaching ; 
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finally the roar of the two trains became very dis- 
tinct, and as they rushed by the spectators at a 
speed of 45 miles per hour it seemed like a ‘‘ neck 
and neck race,” the two engines passing the signal- 
post abreast; then the freight train which, as stated, 
was twice as heavy as the passenger train, began to 
visibly slacken its speed, while the other seemed by 
comparison to shoot ahead. The freight train 
stopped in 495 ft., and in an interval of 134 seconds, 
while the passenger train ran 1204 ft. and required 
27 seconds in which to stop. Nothing more could 
have been desired, and the merits of the improved 
brake were thus distinctly established. 

The assemblage which witnessed all these trials 
was no ordinary one, but might be fairly considered 
as fine and as critical a body of experts as could be 
collected in any country. It comprised largely the 
Government managers, general superintendents 
and superintendents of motive power of the most 
prominent railways of the United States and Canada, 
together with members of the Russian Legation at 
Washington. 

Among them all, probably the quietest and most 
unassuming man was the one to whom all this 
success was due, Mr. George Westinghouse, Jun. He 
was warmly congratulated on his complete success, 
and bore his honours with becoming modesty. 

It will be a source of gratification, not alone to 
those present, but also to the readers of ENGINEER- 
ING, among whom he has many warm friends, to 
know that immediate results of a satisfactory nature 
followed close on the heels of this achievement, for 
the next day it was announced that the New York 
Central and Hudson River Railroad, whose genial 
and witty president has just been delighting your 
countrymen, had placed a large order with the 
Westinghouse Company to equip the freight trains 
of their road with this improved brake, and in fact 
it was freely predicted by experts present that this 
trial had solved the question of fast freight trains, 
and it would be but a short time before they would 
be run with perfect safety at speeds similar to that 
employed in passenger service. 

In our widely extended country this advantage is 
incalculable, and especially between the great cities 
of the Atlantic and the Pacific coasts. Already the 
demand for a more rapid service has reduced the 
passenger time between New York and San Fran- 
cisco by twenty-four hours, and the freight time 
must necessarily be proportionately cut down. 

In the writer’s experience with your countrymen, 
it seems surprising how few realise the heavy grades 
and sharp curves of the United States railways, and 
what the difficulties to be overcome in fast train 
service really amount to. One well-informed 
gentleman and a railroad man actually told the 
writer, that he believed the United States to be 
quite flat, and consisting for the most part of 
prairie land, so he thought there was no excuse for 
any lack of speed. This same gentleman went to 
Pittsburg from Washington on the Baltimore and 
Ohio Railroad, and had this idea pretty completely 
knocked and shaken out of him, indeed he found 
great difficulty in arriving at Pittsburg in walking 
straight ahead, but adopted a sort of crab-like 
method of progression, and explained that he felt 
as though he had been in a typhoon; that he had 
completely lost all sense of such relative guides as 
the sun or moon, since they had been on every side 
of him, and he was not altogether sure they had 
not been below him. The condensed time table of 
the tests is given below : 


Trains of Fifty Empty ~— Cars, 60,000 1b. Capacity. 
peed. 


Milse per Distance. Time. 
Hour. ft. secs. 
1, Emergen~y stop 23 203 124 
2, * me os, 674 20 
3. Applying brakesto show 
quickness of applica- 
tion. Time inappre- 
ciable. 
4, Emergency stop 41 6724 20 
5. Service stop and time of 
release ... 4 
6. Hand brake stop 2153 85 


r 


hh 
7. Break away test. The portions of train when stopped 
were 43 ft. apart. 

The following tests were made with a train of 
twenty empty freight cars of 60,000 lb. capacity 
titted with the freight brake, but with increased 
leverage for passenger ee: 


Miles per Distance. Time. 
Hour. ft. _ 
8. Emergency stop 2 91 
0. {FP Freight, double weight 45 495 134 
Passenger ‘ ‘ss ae 1204 27 





REMARKS ON THE SPEED OF YACHTS. 

THE racing records of the Solent classes and of 
the length classes afford a means of comparing the 
average speed of different types of boats under dif- 
ferent conditions of weather which is not often 
obtainable. 

On the appended tabular records of the Solent 
racing, the mean speed of each yacht for each 
race is noted in the column set apart for that 
purpose. At first sight it would seem that the average 
speed of each yacht would be found by taking the 
mean of means, but a little consideration will show 
that erroneous results would thereby be obtained. 
An accurate plan is to find the mean of means for one 
yacht which raced often, and then to compare 
another yacht by the mean of mean speeds for those 
days on which the two met in the same weather if 
not in the same races, 

Madcap and Thalassa came to the starting line 
more frequently than any other boats on the Table, 
and as Thalassa was out of trim during the first 
portion of the season the average speed of Madcap 
will be the most accurate record. The records at 
the end of the season show that the true speed of 
Thalassa is at least equal. 

Having found the average speed (M) of Madcap in 
all weathers, then to find the average speed of, say, 
Verena (V), the mean speed of Verena (v) and of 
Madcap (m) on those days when they each raced at 
or about the same places can be taken from the 
table of records and the mean of means for those 
days compared, A simple proportion will then find 
V. Thus 

Oss Vv. 
Of course it would be more satisfactory if the boats 
compared were racing together over the same course, 
but such a comparison is usually impossible when 
the boats are in different classes. 

Starting with Madcap, we find seventeen speed 
records, which are numbered on the Tables thus: 
4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 16, 17, 18, 19, 20, 
21, 22, and the mean of these records gives her an 
average speed of 4.3822 knots. There are twelve 
speed records of Verena when Madcap raced on the 
same day and waters, viz., 4, 5, 6, 9, 10, 11, 13, 14, 
16, 17, 19, 21. 





There are nine speed records of races in which 
Lil and Verena met, viz., 4, 6, 9, 10, 11, 13, 17, 19, 
21. 


From them Lil’s mean speed =4,8468 
Verena’s mean speed ditto =4.9508 
Lil’s average speed therefore=4.931 

x 4.8468 + 4.9508 =4,8274 


As a check, Lil can be compared with Madcap, 
but this is not so accurate as comparing her with 
Verena. 


Lil’s mean speed for the nine races.. =4,8468 
Madcap’s mean speed same days _... =4.3964 
Lil’s average speed therefore=4.3822 

x 4.8468 + 4.3964 =4,8311 


the two results differing by loss than 8 yards in a 
speed of nearly 5 knots, a check which proves the 
accuracy of the method pursued. There are only 
three speed records of Frolic, viz., 3, 4, 5, and from 
them 


Frolic’s mean speed... =5.065 
Verena’s for same races =5.068 
Frolic’s average apse therefore= 

4,931 x 5.065 + 5.068 =4,9281 


There are three speed. records of Syren, viz., 14, 
19, 21, and from them : 


oe. Ss mean speed =5.637 
erena’ 's mean speed same races =5.786 
Syren’s average speed therefore= 

7.931 x 5. 637 +5.786 . = 4,804 


Minima’s and Volador’ 8 average ‘speeds can best 
be found by comparing them with Verena, because 
they draw about the same water and, therefore, 
sail under nearly similar conditions. 


From records 11, 14, 17, 19, we find that : 


Minima’s mean speed .. =4,.367 
Verena’s in same days.. =4.715 
Minima’s oe specd therefore= 
4.931 x 4.367 + 4.715 Ss = 4.567 
Similarly from records 3 4: 
Volador’s mean speed .. =5.086 
Verena’s on same day: 3. =5.428 
Volador’s average > therefore= 
4.931 x 5.086 + 5.428 .. =4,6203 
N.B.—Minima was not sailed hard this season. 


Her speed is at least equal to Volador’s, judging 
from the racing between them in 1886: 
From records 4, 5, 9, 10, 11, 13, 19, we find : 























Her mean speed from these records... =4,8654 Tootsie’s mean speed to be ... =3.8953 
Madcap’s mean speed ditto ... =4,3239 Madcap’s mean speed same days =4,1957 
Verena’s average speed therefore= Tootsie’s average speed therefore= 
4.3822 x 4.8654+4.3239 ... ‘ =4,931 4.3822 x 3.8953 + 4.1957 es aes =4.0684 
PARTICULARS OF YACHT RACING, 1887. 
g | | Ne i ; gj 
3 | : o Sod ° ta Bg s 
E | g 4 B EBs 3 a 4 3 REMARKS. 
z| A 5 oi on a | @ = = 
| 1887. | jes knots| hours | knots |Y.R.A.| Names. Wind, &. 
—_ 
| | . . . 
pdlicinaal R.P.C.Y.C. | 12 { 5 “ A | ——— Light air Time of start not known. 
2,212 6.501 4.68 Volador Strong NW. |Match. Y.R.A. time allowance 
1). ? ao { 2.393 6.01 2.5 Thalassa . 8 min. 
¢ i ..! RSY.C 4 § 3.806 5.517 7.26 Frolic E.S.E., nice | Volador gave 8 min. and won by 
a Bate 21 ( 3.891 5.371 7.96 Verena breeze 2.75 min. (Stella beat Manana 
14 { 2.745 5.100 4.68 Volador 4.5 min. in 13 miles. 
wi 2.857 4,900 2.5 Thalassa 
( 3.829 5.485 7.96 Verena Good breeze, |In the handicap race (13 miles) 
4 \July 2 | 21 3.848 5.458 7.26 Frolic and but little | Stella beat pray 3.37 min, 
fe) | ” i | 3.920 5.357 7.26 Lil turning to and Manana 4.8 min. 
4.140 5.072 4.68 Volador windward. 
- { 2.357 4.900 2.5 Madcap 
* | 2.857 4.900 2.5 Thalassa 
lag |S 3245 4.452 1.24 Tootsie 
| és ¢ 3.318 4.219 ? Myosotis 
5 16 ..| lo =f 4-829 4.349 7.96 Verena W.N.W. |Lenastarted, but ran aground. 
ad id ( 4.976 4,220 7.26 Frolic Stren In the handicap race (of 13 
| 44 { 3.655 3.830 2.5 Madcap variable miles) Stella { Manana 
sal 3.655 3.830 2.5 Thalassa 8.85 min., Spray 13.8 min., 
14 3.923 3.569 1,24 Tootsie and Myosotis 29.72 min. 
o { 4.145 3.378 1.24 | Merry Thought 
3.458 4.916 7.96 Lil Good westerly |Frolic gave up; damaged. 
C.) (8B ..| RETO 17 { ae om 7.26 Frolic breeze. 
3.534 4.810 7.26 Verena 
3.422 4.968 2.5 Madcap 
” 17 { 3.577 4.752 2.5 Thalassa 
| 3.051 3.9 2.5 Madcap A gale from 8S. W. |All close reefed. Heavy sea on. 
7 27 ..| Lymi es es 2.5 Thalassa mistook the course, 
0 ST vo Raper 18 s.lis | 3.53 2.5 Thistle and gave up. So did May. 
| ay bi ? May 
| . 
P | gyo 8.4 4.420 2.5 tate S.W., light —~ oy ne aro 21 nie. 
6 MB cs] ae 15 8.19 4.700 2.5 istle assa found covered wi 
, | Yarmouth { = “A 25 Thalassa weed a few days after. 
, 4.555 4.610 7.96 Verena Wind variable |Thalassa covered with wed. 
9}, s0.. Rsv.c. (a |{ $33 | feos | 736 Lil In the handicap race (13 
30 3.375 4.148 2.5 Madcap miles), Stella t Haze 
eat " 4 {1 g608 | 8817 2.5 alassa 5.7 min Spray 12.1 min., 
30 14 3.514 3.984 1,24 Tootsie Manana 15.3 min., and 
= ” { 3.713 3.770 1.24 | Merry Thought Myosotis, 24.8 min. 
| ( 4.66 4.506 7.96 Verena Smart breeze, |Thistle gave up 15 min. astern. 
Me lave. & ” al 473s | aso | (7.26 Lil beat and run’ | Thalassa and Madcap got 
5.688 3.69 2.5 Madcap ashore close to end. Mad- 
» 5. ” 21 5.688 3,69 2.5 Thalassa cap got off at once and won. 
13 7 2.5 zeta There was no handicap race 
5..| | on 5.762 | 3651 | 1.24| Too for 20 ft. boats this day. 
dt We ” { 5.955 3.526 1 24 | Merry Thought 
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PARTICULARS OF YACHT RACING, 1887—continued. From records 5, 9, 10, 11, 13, 19, we find that : 
———e Merry Thought’s mean speed =3.6743 
a ; S , z ia = same races ... ate =3.7842 
2 ‘ ; g oJ 8 = erry Thought’s average speed there- 
Z 3 Z 2 3 3 § 3 REMARKS. fore= 4.0684 x 3.6743+3.7842 ... =3.9503 
#| 8 = hes es = a It will be interesting to endeavour to connect 
—| 1887 _ | knots | knots | Y.R.A. Names, Wind, &c. — the speeds of the Portsmouth and Southampton 
= seme Che ; 5.310 | 9.99| Little Nell | §.W.smart |Rough water at Lepe buoy. | boats, especially as they are of different types, 
11 |Aug. 8 eS. Ee { . 5.178 8.52 Raven breeze Madcap went aground out-| Raven having been lengthened in order to carry a 
| me oo pep be -_ a ae = and —— C class sail plan. 
A oa 4. A i me. e ined on other 
“72 { 4.502 | 4.987 | 4.65| Minima boats by hugging shore out} From records 11, 12, 14 we find that : 
8 17 nog = = pce of the tide. Little Nell’s mean speed... =5.2875 
a S ” : . alassa Verena’s on same days ae Bat =5.1393 
o. ” 7 —_ gl 1.36 | Maney Thenght Little Nell’s average speed therefore 
: a: Pome eee, Ce =4.931 x 5.2815 5.1393 =5.1728 
6.456 4.988 7.96 Verena Time of start not given in Field. r > “i = a iB 
12| , 6..| RP.CY.C. | 82.2 { 6.606 4.874 9.99 | Little Nell Obtained from tary of] From records 11, 14 we find that : 
| 6.758 4.765 | 10.66 Lily club. Deiiiiiteners _ 
| 13..| RSY.C 21 { 5.13 4.094 7.96 Verena Calms and light/A yacht named Undine suis, Little Nell’s ay cecal races ... a =5. 4445 
13 | » 5.21 4.031 7.26 Lil airs and came in 1.5 hours behin Raven’ pa gp ia ean 
14 { 4.16 3.360 2.5 Madcap Lil. In the handicap race ven s average spe erefore= a 
| y 18 ” 4.216 3.320 by F — S — _ —% boate, 5.1723 x 5.384 + 5.4445 ~ a =5,1149 
4.388 3.190 . ‘ootsie rixy aze 5.5 min., an - 
, ee i 14 { nase oie 124 | Merry Thought Stella .6min. and Myoaots From records 12, 14 we find that : 
| .7 min. Lily’s mean speed as = 5.097 
| 3.848 5.508 8.52 Raven Westerly good | Lil gave up. Thalassa got out Little Nell’sonsame races ...  ... =5.2265 
14 | ae R.A. Y.C. 21.5 | yo — Ba baa? topsail breeze wee Merry Lily’s average speed therefore = ‘ 
4 42 \ y . 38 ~ —5 2 
3.008 5319 7.96 Vinena : 5.1723 x 5.097 + 5.2265 at ae 5.044 
» 1b rv 16 | 3.24 4.939 by —— (To be continued.) 
8.115 | 5.137 | 4.65| Minima 
| 3.233 4.949 2.5 Madca) TQ 
| 4» 5 ” 16 3.435 4658 25 | Thalasea x THEN moments: apy SUSPENSION 
es ee 2 erry Thoug! 4 
15 | » 16 ” Calm “— ange wig om ae (From our New York CorREsPONDENT.) 
| wn a maa oo Tus ‘‘ Yankee Nation,” as it is often termed by 
16| » 28 C.Y¥.0. 20.7 |{ 49% - 796 tl — our English ancestors, sometimes in fun and some- 
“ 4,22 3.65 a5 Thalasee times in derision, has certain characteristics which 
, a aes ” . 4.35 3.54 cap ; j ; 
| || th | woth i ae ee tet Seen Se soem 
} - |Scylla . In th 3 B rsa ae diy : ‘ 
17| . 27 R.S.Y.C. | 21 an iat r30 a eee un ca pds'm ile) ! or 20 te boat, z.. a ay cae penne in prosecuting —— 
5.5 3.231 E nima .3 min. r the incandescent li runs across an investi- 
» 27 ” | 22 ide re ? Scylla and Manana 30.7 min. a . tye og . 
| | 3/839 3.6 25 wie lagem gation which results in the discovery of a lotion for 
» 27 ve ” 3.9 3.59 2.5 Madcap curing neuralgia, immediately it is telegraphed 
| 2.95 5.22 2.5 Thalassa Fresh in gusts |Fairy gave up. from Maine to Florida, and from Cape Cod to 
18 Sept. 6 CY.c. | 15.4 |) 298 5.17 by ad the Golden Gate, a company is formed for its sale, 
Bj 8.77 ? Sorreila and a high-sounding Greek title is placed on the 
| - . . . . 
| 4.526 7.96 Verena N.W. Fresh and|In the handicap (13 miles) for article, 80 when some wise chemist finds be combina- 
19} , 10..| RSY.C. | 21 4.459 7.26 Lil puffy » les beats, Stolle, beat | tion of ingredients which will beautify the highest 
| 4.465 7.2? Syren endur7.3 min.,and Manana ; i 
| teal enone aug | S| Minis 1008 min, and Tey 1058 | PGs and this country and others are flooded with 
ah * 3.937 ha ~ é ‘ Pee r mee . ; 
| 10... _ 14 4.2 25 Thalassa circulars giving their opinions, while our daily 
te by 3 sero 4 papers herald the news under the flaming caption, 
| » 10.. % - 3.559 1.24 | Merry Thought **Most important chemical discovery.” Who has 
| 4.64 2.5 Thalassa Light airs [Sorrella gave up. Dorothy not | not heard of the Keely motor, and his plan to run 
Re eee Ve 4.57 = Madcap tine. a train of cars from New York to Philadelphia 
o) 9 ae ky ‘ ae 2 ne (about eighty-eight miles) on the etheric disintegra- 
| ‘ ? Dorothy tion of a pail of water or some other high-flown 
7.512 7.96 Verena Fresh In the handicap race (13 miles)| term, and the absolute necessity that the engine- 
21) 5, 2% R.S.Y.C. | 21 7.508 7.2? Syren for 20 ft. boats, Stella beat | driver should not chew tobacco lest if by chance he 
7.439 7.26 Lil Manana 6.33 min. nenetnd tn: ate 2 oa: Doata"a 
5.52 2.5 Thalassa expectora’ in the said pall, the etheric force 
» 24 ” 14 5.47 2.5 Madcap would blow up the whole concern ? 
hice - my The hydro-carbon motor, which is always going 
4.55 2.5 Madcap Light airs airy am Dorothy were net to, and don’t go, is no stranger, nor is the venerable 
4.33 2.5 Thalassa jimed. alassa ran agroun ; rT 
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suspended a roadway for carriages and for foot- 
passengers, and its span across the Niagara river 
was 840 ft. 

The towers of the structure were 80 ft. high on 
the Canadian side, and about 90 ft. on the New York 
side, and rested on a rock foundation ; each tower 
had a heavy base of rock-faced ashlar extending to 
the level of the upper chords of the stiffening 
trusses, and as being arranged in pairs on either 
side of the river, the bases were connected by an 
arch to support the railway track between the 
towers, and to enable pedestrians or vehicles to 
descend to the lower floor. 

These towers were nearly the fustrum of a 
pyramid, 15 ft. square at the base and 8 ft. at the 
top, were made of dressed limestone laid in Thorrold 
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cement, and on the top was a cast-iron bed-plate 
25 in. thick, having three ribs cast on the upper 
surface 24 in. thick and 7 in. high, extending across 
the plate parallel to the direction of the cables ; in 
the space between these ribs, 2 ft. 2 in., were ten 
cylindrical rollers of cast iron 5 in. in diameter and 
2 ft. 1g in. long, laid closely together and trans- 
versely to the ribs ; supported on these was a saddle 
of cast iron 5 ft. long and 2 ft. 13 in. wide, the 
underside of which was planed to rest on the rollers, 
its upper portion having the usual (J-shaped groove 
in which the cable rested. Through the upper 
portion of the saddle between the base and this 
groove were cored nine holes extending from side 
to side, through which latter the cables were 
secured to the lifting apparatus. 








The stone of which the towers were made proved 
to be defective in certain parts, and began to early 
show signs of disintegration, cracking, and shiver- 
ing, and painting had been resorted to as a means 
of preservation from time to time. . 

Mr. L. L. Buck had his attention called to this 
bridge as early as 1877, and had noticed consider- 
able disintegration in the surface of the towers ; in 
1880, however, this had proceeded toa much greater 
extent, the most defective portions being located 
about one-third of the distance from the level of 
the railway floor to the top, decreasing both ways. 
He considered this showed conclusively that the 
towers were being subjected to considerable bending 
stress, caused by the elongation and contraction of 
the cables between the towers and the anchorage 
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due to change of temperature and the live load. 
This part of the cable has an average deflection 
of 15in., and the maximum movement at the top 
due to the live load is about % in., and the changes 
of temperature about 2 in. The two causes acting 
together only at high temperatures, the greatest 
movement of the saddle would be about 1 in. in 
the direction of the river and about 1 in. in the 
opposite direction. 
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Mr. Buck was convinced that buttressing the | 
towers would be useless, and decided at once to| 
adopt the more heroic method of cutting away de- 
fective portions till sounder ones were encountered, 
and then refacing the towers with new stones, it 
being then supposed that the interior of the towers 
was sound. This plan was carried out in 1883, | 
during Mr. Buck’s absence in Oregon, so that he 
had no opportunity to examine the interior of the 











| towers when cut away ; but on his return he saw 
| two cracks calculated to show signs that the evil had 
| extended further than had been supposed. In 1885, 
|having kept a pretty close watch on the bridge 
| meantime, an inspection was made, and Mr. Buck 

decided the only safe course would be to replace 
| the towers with iron, as it was evident that their 
|interior was unsound. He proposed to erect the 
| new towers after taking down certain portions of 
the old ones, to transfer the cables, which were held 
|in a temporary support, to the new towers when 
| completed. 

The following is the description of the new 
| towers: Each was made up of four wrought-iron 
| columns braced transversely and longitudinally by 
| wrought-iron struts and rods, resting on a lime- 
stone pedestal founded on the rock, and capped 
| with granite, the outer portions of the old bases 
| being cut away to make room for the pedestals. 
At the top each pair of columns are connected by a 
heavy web-plate secured to the web of each column 
by angles and rivets. The cap of each consists of 
a wrought-iron plate planed to a smooth surface, 
and on each two caps rests the main bed built up 
of wrought-iron plates and angles, being 9 ft. 2 in. 
by 5ft. 3in., and 3 ft. 8 in. high; this bears on its 
top surface two steel plates with no fastenings, 2 ft. 
2in. by 7 ft. and Zin. thick, laid with their long 
sides paralled to the direction of the cable. Both 
surfaces of these plates were smooth, and on their 
top were eighteen steel rollers, truly cylindrical, 
having a diameter of 4 in. and equal in length be- 
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tween the shoulders to the width of the steel plate. 
The roller frame has side pieces 1 in. thick by 5} in. 
wide which hold the trunnions of the rollers. On the 
rollers is a cast-iron bedplate 7 ft. by 2 ft. 4 in., 
and 18 in. high, the top being, however, 5 ft. by 
2 ft. 2 in. ; the under surface has a rivetted steel 
plate of the same dimensions as that under the 
rollers, which serves to protect the rollers from 
water and dust. On this casting rested the old saddle. 
Besides the bracing of each tower described, each 
pair of towers were braced together transversely. 

The transferring apparatus consisted of four cast- 
iron columns, two transverse and two longitudinal 
girders, six 125-ton hydraulic jacks, a quantity of 
wrought-iron plates, and of No. 8 cast-steel wire. 

After the columns had been erected the trans- 
verse bracing .was at once put in, but the longi- 
tudinal bracing could not be put in place till the 
stone towers were removed, so their office was tem- 
porarily filled by clamping the ironwork to the stone 
tower; when this had been done the temporary 
cast-iron columns were placed one at each end of 
the cap, their upper ends extending above the 
cable ; the space between the pair permitted the 
large bed to pass between them. The transverse 
girder rested on each pair of cast-iron columns, and 
on the two transverse girders were the ends of the 
lifting girders arranged so that each lifting girder 
was directly over and parallel to a saddle. The 
saddles were secured to the lifting girders by pass- 
ing the steel wire through the core holes men- 
tioned in the early part of this article, and 350 
turns were made for each saddle. Three jacks 
were set under each transverse girder and the new 
bedplate hoisted and temporarily supported close 
under the cables. 

The six jacks were worked by two men each, 
and the transverse girders with the load of 
cables, &c., resting on them were lifted up on the 
cast-iron columns. The old bedplate was then 
hauled up to the lifting or longitudinal girders, 
three courses of masonry removed, and the new 
bedplate put in position and bolted to the caps ; 
the old bedplate was then lowered and moved on to 
the supports vacated by the new bed. The steel 
plates, rollers, and saddle beds were then placed in 
position, the jacks again set up, and the pressure 
taken off the packing plates, so that they could be 
removed and the old saddles settled on their beds. 
Experience showed that it would have been better 
if all the jacks had been connected together and 
worked from an accumulator ; in lowering, one jack 
not being discharged at the proper moment promptly 
discharged itself. 

After the preparations for a transfer were com- 
pleted, the time necessary for making the change, 
including. the removal of the three courses of 
masonry, and the old bedplate, was 8} hours; no 
trains being allowed on the bridge while the transfer 
was being made. The total weight raised by the 
six jacks was about 650 tons. 

When the second transfer was made the thermo- 
meter stood at + 7 deg. Fahr. On lifting the 
saddles from the rollers, the top of the tower 
suddenly sprang $ in. toward the river. As the 
two Canada towers were found to be leaning to- 
ward each other, an effort was made to spread 
them, and an application of about 60 tons increased 
the distance between them only @ in. 

The removal of the old towers proved a tedious 
operation for the following reasons : 

The work necessarily had to be performed among 
the columns, rods, struts, clamps, and temporary 
under shores ; the temperature was extremely low, 
and each course was connected with that below it 
by several dowels. 








CROMER STATION. 

Some time since (vide pages 25, 28, 29, 56, 57, and 
80 of our forty-third volume) we published drawings 
of bridges, stations, and other works on the Cromer 
extension of the Eastern and Midlands Railway, and 
which had been carried ow; by Mr. Wm. Marriott, the 
engineer to the railway. We this week, on page 593 
give engravings of the Cromer Station, which isa good 
type of a cheap and well-designed station for a branch 
railway. This station has a covered platform 175 ft. 
long, the roofing being framed as shown in the sketch, 
£0 that the glass is nearly vertical. The arrangement 
of the building is shown on the plan, and the accom- 
modation, though small, is very complete. It com- 
prises a hall 26 ft. square, a first-class waiting-room 
18 ft, by 13 ft. 6 in., a ladies’ room 14 ft. by 10 ft., a 
booking-oflice 24 ft. by 7 ft., a parcels office 24 ft. by 
12 ft., station-master’s office 14 ft. by 10 ft., and 
porters’ room 14 ft. by 7 ft, There is also a good- 





sized refreshment room with kitchen and necessary 
offices. Above the ground floor, which is 12 ft. high, 
at one end of the station building are the rooms 
occupied by the station-master. As will be seen from 
our perspective view the general design of the building 
is very good. 


EXPRESS LOCOMOTIVE ; MIDLAND 
RAILWAY. 

WE illustrate this week by a two-page engraving the 
express locomotive ‘‘ Beatrice,” which was exhibited by 
the Midland Railway Companyat the late Saltaire Exhi- 
bition, while on page 604 we also give engravings of the 
tender. The engine is one constructed at the works of 
the company at Thvby, from the designs of Mr. S. W. 
Johnson, the locomotive superintendent of the line, 
and is of the type introduced some two years ago for 
working the fast expresses between London, Notting- 
ham, and Bradford, and also a portion of the Scotch 
traffic—a traffic which, on the Midland line, involves 
some very heavy work. 

As will be seen from our engravings, the engine is 
of the inside cylinder four-coupled type, with a four- 
wheeled bogie at the leading end. The cylinders are 
18 in. in diameter, with 26in. stroke, and as the 
coupled wheels are 7 ft. in diameter the engine is 

18? x 26__ 

84 
100 lb. for each pound of effective pressure per square 
inch on the pistons. As the steam pressure carried is 
160 lb., and as the weight available for adhesion is over 
28 tons, while the boiler has ample heating surface, 
the engine is of course fully fitted for very heavy duty. 

The general construction of the engine is so clearly 
shown by our illustrations that but a brief descrip- 
tion will be necessary. The boiler shell is of steel 
with copper firebox and brass tubes, the latter being 
246 in number, 18 in, in diameter outside and Nos. 11 
and 13 B.W.G. thick at the firebox and smokebox 
ends respectively. The heating and grate surfaces 
are as follows : 


Tubes... 
Firebox ... 


Total is is v 
Firegrate area, 17.5 square feet. 

The main frame plates are of steel, and the motion 
plate is a steel casting. The total wheel base is 
21 ft. 64 in., of which the rigid base is 8 ft. 6 in only. 
The leading bogie is of the Adams type, the vertical 
bearing of the bogie pin being taken on an india-rubber 
cushion. The driving wheels are provided with a 
steam jet arrangement for injecting sand directly 
under the treads of the wheels, and both the driving 
and trailing wheels are fitted with brake blocks 
worked by the steam brake. The engine is also fitted 
up with the automatic vacuum brake apparatus. 

The tender, as shown by our engravings on page 604, 
is of the six-wheeled type, and its tanks carry 
3250 gallons of water. Its details are fully shown by 
our illustrations, The weights of the engine and tender 
are as follows : 
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As we have already stated, the engine we have been 
describing is of a type which has been most successfully 
employed in working the London, Nottingham, and 
Bradford express service during the past two ycars. 
With these trains, averaging nine vehicles, and running 
at booked speeds of from 50 to 53 miles per hour, the fuel 
consumption of these engines has averaged but 21 lb. 
of ordinary Derbyshire coal per mile, the average gross 
load, including engine and tender, being 170 tons. On 
the Scotch express service between London and 
Leicester and Skipton and Carlisle, with trains ave- 
raging thirteen vehicles, and a gross load, including 
engine and tender, of 228 tons, the consumption has 
been 30 Ib. of coal per mile, the booked speeds being 
from 48 to 50 miles per hour, speeds, we may add, 
which are greatly exceeded at certain parts of the 


journey. This record is altogether a most excellent 
one, especially when the punctuality of the Midland 
Company with their express services is kept in mind, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 25. 

Tue railroad managersin America are in the habit of 
placing their heaviest orders during November and 
December. The inquiries now in hand will foot up, all 
told, not less than a quarter of a million tons. The 
Pennsylvania Company is about placing an order for 
about 50,000 tons, the Baltimore and Ohio cannot get 
along without less than 15,000, and the roads running 
through New York State to the north-west are also 
in need of large lots. Nearly all the western and 
southern roads, numbering about 150, will soon be in 
the market for rails from 1000 ton lots to 10,000 tons 
each, There are more favourable anticipations this 
week in regard to next year’s rail demand than has 
existed for some time. There are several causes for 
this. Railroad earnings on 102 lines for October were 
12 per cent. in excess of October, 1886, and for ten 
months the excess, as compared to last year, was 
14 percent. A most industrious gathering of statistics 
is maintained in order that financiers, bankers, manu- 
facturers, and investors may be able to detect the first 
weakening tendency which all seem to be apprehending. 
The general trade condition is strong in all parts of the 
country. Steel rails will probably remain at 33 dols, 
for large lots to 34dols. for small lots. If demand 
does not set in three or four mills will probably shut 
down ; two have already closed. The iron interests 
are thoroughly organised and will restrict production 
to kemaat: The anthracite strike still continues, 
Coal is extremely scarce. Freight rates from Phila- 
delphia to Boston, which are ordinarily 1 dol. per ton, 
will be 2dols. within a week. The anthracite produc. 
tion is about 700,000 tons per week. The bituminous 
production is being expanded as rapidly as rolling 
stock can be supplied. 

December 1, 1887. 

A — advance in prices is in progress through- 
out the States. Itis figured up that within the past 
few months 150,000,000 dols. has been invested in 
American railway securities by foreign investors. 
Within the past two weeks a number of new railway 
enterprises have been brought to the attention of 
capitalists, and it is probable that some of them will 
go through. Within the past two months wheat has 
advanced at New York 7} cents, coal 1 dol. Steel 
rails have dropped 6 dols. per ton, while bar, plate, 
and sheet iron remain where they were. Throughout 
the interior the upward tendency in prices is made 
magn evident, and this fact has stimulated demand 
in nearly all large centres from Boston to St. Louis. 
Even the consumers of iron and steel are beginning to 
apprehend an upward tendency on account of the 
eek investments in railway securities. The reaction 
which set in two months ago has entirely disappeared, 
The lower price of rails has brought a number of new 
enterprises out, but buyers refuse to place orders in 
the belief that a further drop from 1 dol. to 2 dols. 
will be forced upon the market. If railmakers would 
accept 31 dols. per ton to-day there would be orders 
placed before the holidays for 300,000 or 400,000 tons 
of rails. Railway managers have requirements for 
from 30,000 to 40,000 freight cars, which they cannot 
place owing to the oversold condition. One Pacific 
company has placed an order for 2000, and needs 
5000. Other companies have just placed orders for 
locomotives for delivery next spring. Engines of heavier 
weight are being more generally ordered. Cars also 
are being ordered of greater carrying capacity. The 
Westinghouse system of air brakes has been tested two 
or threetimes of late, and railway managersarenownego- 
tiating to have their freight rolling stock equipped with 
the same brake, All kinds of railway supplies are in 
extraordinary demand. The machine shopsall through 
the New England and Middle States are working fifty- 
five to sixty hears per week. Crude iron is selling at 
21 dols. for No. 1 foundry and 19dols. for No. 2; 
17 dols for grey forge. English Bessemer is offered at 
19.75 dols. ; American at 20 dols. to 20.50 dols. There 
are no stocks of crude iron at furnaces, and the pro- 
duction is now about 147,000 tons per week. The 
anthracite coal strike continues, but with a production 
of 730,000 tons per week the current requirements are 
filled. Consumers are beginning to feel easier. This 
year’s output will be 34,000,000 tons. The maximum 
capacity is about 40,000,000 tons, but with the mines 
which are to be opened it will be possible to mine and 
ship 45,000,000 tons if the market calls for it. The 
demand for fuel of all kinds is growing very rapidly. 
The supply of natural gas is enormous. Several 
million Se will be invested in new wells and in 
pipe lines between now and next summer. The bar 
mills of the country are all ranning full time on a basis 
of 1.75 to 2 cents. Every pipe mill in the country 1s 
oversold. Twelve new furnaces are being built in 
Northern Alabama with the very latest equipments. 
A great deal of railroad building will be done through 





the Gulf States in the far south-west. 
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ELECTRIC TRAMWAYS. 

Art the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, December 6, a paper was read on 
** Electrical Tramways: the Bessbrook and Newry Tram- 
way,” by Edward Hopkinson, M.A., D.Sc., Assoc. M. 
Inst. C.K. 

Although a number of electrical tramways had been 
constructed in the United Kingdom during the last few 

ears, there had hitherto been no attempt at the regular 

aulage of minerals and goods, nor at the operation of 
cars larger than the ordinary tramway type. Probably 
in no case had the effective power of any single motor ex- 
ceeded about 4 horse-power. The principal object of the 
present paper was to describe the construction and to 
discuss the working of the Bessbrook and Ne Elec- 
trical Tramway, which had been designed for the haulage 
of heavy goods as well as for passenger traffic. The 
length of the line was rather more than three miles, 
with an average gradient of 1 in 86, the maximum 
gradient being 1 in 50. According to the conditions of 
the contract, ten trains were to berun in each direction per 
day, providing for a daily traffic of 100 tons of minerals 
and goods, and capable of dealing with 200 tons in any 
single day, in addition to the passenger traffic. The 
electrical locomotive was to be capable of drawing a gross 
load of 18 tons on the up journey, in addition to the tare 
of the car itself and its full complement of passengers, -at 
an average speed of six miles per hour, and a load of 12 
tons at an average speed of nine miles per hour. Also, 
the cost of working, as ascertained by six months’ trial, 
was not to excced the cost of steam traction on a similar 
line. The line was formally taken over by the company, 
as having fulfilled the conditions of the contract, in April, 
1886, and had since been in regular daily operation. It 
was worked entirely by water-power, the generating station 
being adjacent to the line at a distance of about one mile 
from the Bessbrook terminus. There were two generating 
dynamos of the Edison-Hopkinson type, driven by belting 
from the turbine shaft, which was extended into the 
dynamo shed for the purpose. 
62 horse-power, and each dynamo was intended for a 
normal output of 250 volts, 72 amperes, though they were 
capable of giving a much larger output. The current was 
conveyed to the locomotive cars by a conductor of steel, 
rolled in the channel form, laid midway between the 
rails, and carried on wooden insulators nailed to alternate 
sleepers. The conductor was not secured, but was simpl 
laid upon the insulators which fitted into the channel, 
and while allowing for longitudinal motion to compensate 
for changes of temperature, held it laterally. At one 
point the line crossed the county road obliquely, the 
crossing being 150 ft. in length. In this case the con- 
ductor on the ground level was not feasible, and an over- 
head conductor on Dr. John Hopkinson’s system was 
substituted, by which the collector on the car consisted of 
a bar only, which passed under the supports of the over- 
head wire, and made a rubbing contact with its under 
surface. This system had been found to give very satis- 
factory results in practice. 

The locomotive equipment of the line consisted of two 
passenger cars each provided with a motor. The body of 
the car was carried on two four-wheel bogies, the motor 
being fixed on the front bogie, so as to be entirely inde- 
pendent of the body of the car. The longer of the two 
locomotive cars was 33 ft. in length, and was divided into 
three compartments, the front one covering the motor, 
and the two others forming first and second-class com- 
partments, together accommodating thirty-four passengers. 
‘The front bogie carrying the motor had an extended plat- 
form, projecting beyond the body of the car, and com- 
municating by a slide door with the dynamo compartment, 
thus giving the driver direct access to all parts of the 
driving machinery, which were at the same time entirely 
boxed off from the passenger compartments. The weight 
cf the locomotive, including the dynamo, was 8} tons, 

Apart from the electrical working of the line, an im- 
portant and novel feature was the plan by which the 
wagons used on the line could also be used on the ordinary 
public roads, so avoiding the necessity of transhipment, 
and enabling goods to be loaded at the wharves and drawn 
to the line by horse-power and again delivered where re- 
quired. The plan was originally suggested by Mr. Alfred 
Holt, M. Inst. C.E., of Liverpool, and was embodied in 
the Lancashire Plateways Scheme, for which a Bill was 
lodged in the autumn of 1882 and subsequently withdrawn. 
The idea had been worked out in a practical form with 
great success by Mr. Henry Barcroft, of Newry, one of 
the directors of the Tramway Company. The wheels of 
the wagons were constructed without flanges, with tyres 
23in. wide, which was sufficient for use on ordinary 
roads, Outside the tramway rails, which weighed 
41.25 lb. per yard, second rails were laid, weighing 
23 75 lb. per yard, with the head Jin. below the head of 
the larger rails. The flangeless wheels ran upon these 
lower rails, the ordinary rails forming the inside guard. 
The front part of the wagon was supported on a 
fore carriage which could either be pinned or allowed 
freedom of motion as in an ordinary road vehicle. 
There was a single central coupling arranged to engage 
in a jaw on the fore carriage, so as to guide it when 
not pinned. Shafts were attached to the fore car- 
nage when the wagon was to be used on the ordinary 
roads, The wagons were of sufficient strength to carry a 
load of 2 tons, and their weight without the shafts, was 
23} cwt. Experience had shown that the wear and tear, 
both on the wheels and rails, was not excessive, and that 
the traction did not much exceed, if at all, that of ordi- 
nary trucks with flanged wheels. No difficulty had been 
found with the horse traction on ordinary ce 4 and the 
taking on and off was conducted with great rapidity. 

Each locomotive car was fitted with an Edison-Hopkin- 
80a dynamo, which was geared by means of helical toothed 
wheels, and a chain to one axle of the bogie. The special 


The turbine could develop 1 





construction of driving chain, rendered necessary by the 
severe conditions under which it had to work, was fully 
described. The trains were commonly composed of one 
locomotive car and three or four trucks ; but frequently a 
second passenger car was coupled, or the number of trucks 
increased to six. Thus a gross load of 30 tons was constantly 
drawn at a speed of 6 or 7 miles per hour, on a gradient 
of 1in 50, The cars could be reversed by reversing the 
current through the motor without change of lead, but as 
there was a loop at each end of the line, reversal was only 
required when shunting in the sidings. The terminal 
loop curves were of 55 ft. radius only, but these were 
traversed by the long locomotive cars with perfect ease, 
to which the method of carrying the motor dynamo on 
the bogie largely contributed. 

he author concluded the paper with a discussion of an 
extended series of experiments to determine the efficiency 
of the whole combination under various conditions, and 
the distribution of the losses. The results were illustrated 
in a graphic form by a series of curves. Under average 
conditions of working the total electrical pew | was 
shown to be 72.7 per cent., the losses being distributed 


thus : 
Per cent. 
Loss in generator 8.6 
ne leakage Bc ai 5.7 
a resistance of conductor 6.6 


= motor ... os a. ak 2g 7 
The friction of the bearings in both generator and motor, 
and the power Jost in the driving gear, were excluded 
from these results. 

Tn an appendix to the paper the cost of the electrical 
equipment of the line was summarised, and the cost of 
haulage per train-mile was shown to have been 3.3d. over 
one period of five months, when the 8 tratlic was 
light, and 4.2d. when the goods traffic was heavier. 
Since the opening of the line, the locomotive cars had 
registered a train-milage of 40,000 miles, and the tonnage 
had exceeded 25,000 tons, and the number of passengers 


,000. 





THE SOCIETY OF ARTS. 

Art the meeting of this Society on Wednesday, Novem- 
ber 30th, a paper on ‘‘ Economical Illumination from 
Waste Oils,” by Mr. J. B. Hannay, was read. This title 
proved to be rather more comprehensive than the contents 
of the paper justified, as, though a number of extremely 
interesting facts were brought forward, the lucigen was 
the only piece of apparatus described for using oil as an 
Uluminant. 

The author, in the first place, referred to the arama 4 
experienced in conducting engineering operations wit 
the electric arc. light, owing to its blinding glare and 
the intensity of the shadows thrown by it; an out- 
door light, to which these objections did not apply, 
had, however, been obtained by mixing many a 
divided liquids or even solid hydro-carbons with air. On 
firing this mixture the heat of the portions first ignited 
volatilises the remaining hydro-carbons and produces a 
mixture of hydro.carbon vapour and air that closely re- 
sembles coal gas. There is, however, an important diffe- 
rence, as the blast required to disintegrate the oil is such 
a powerful one that the flame is rendered very stiff and re- 
sists the deflecting power of the wind, so that a naked 
flame thoroughly illuminates a space as well during 
stormy weather as during calm, and can also be propelled 
in any direction, horizontally as well as vertically. More- 
over, the amount of air supplied to the flame is thoroughly 
under control ; so that a lamp of this character can, by 
suitably varying the supply of air, be used to burn any 
kind of hydro-carbon whatever, varying from volatile 
naphtha to thick tar, which requires to be warmed to 
flow. The apparatus with which these results are ob- 
tained has been named the lucigen, and consists of a tank 
of suitable capacity, which contains the oil and is sur- 
mounted by a peculiar form of burner, The compressed 
air is admitted by a valve to the tank, above the level of 
the oil, and forces the latter up a tube to the burner, 
where it meets with an additional supply of air, which 
has had its temperature raised by passing through 
a spiral tube surrounding the lower portion of the flame. 
By the action of this air the oil is thoroughly disinte 
grated, and passes as a jet of spray into the bottom of a 
combustion chamber, into which it draws by aspiration a 
further quantity of air, through a series of smal] holes de- 
signed for this purpose, and on leaving this chamber the 
whole mass of air and hydro-carbon forms a fiame, 3 ft. in 
height by 9 in. in diameter, having an actual candle- 
power of 2500 candles, the amount of oil used being only 
two gallons per hour. This flame cannot be blown out by 
any wind, but it may happen that, in spite of precautions, 
the crude oil used contains drops of water, and as the 
class of oils used for the lucigen have nearly the same 
density as water, such drops do not settle, but pass into 
the burner with the oil. When this happens a gap is 
caused in the flame and it is extinguished, but by placing 
in the combustion chamber another burner of small size, 
fed by a wick constructed of asbestos and wire, the main 
flame will be automatically relighted. 

One use to which the lucigen might be applied is on 
board ship, where, instead of the green and red lights 
now employed, one or more lucigens might be provided 
to light up the whole of the surrounding sea, and the 
mast, spars, and hull of the vessel, rendering them visible 
for miles. Moreover, by the use of a suitable valve, the 
lucigen could be employed to telegraph by the Morse 
code to passing vessels. The lucigen works best with 
compressed air, but by suitable modifications it can be 
worked with steam without suffering any great loss of 
light. 

8 modifying the apparatus described above, it may 
readily be conceived that these waste oils may be used for 
heating purposes, and for these forms of apparatus the 





name pyrigens has been adopted. In the earlier of the 
experiments, of which the pyrigen is the outcome, 
it was attempted to apply the principles laid down by 
Siemens for coal furnaces, according to which the flame 
should do all its work by radiation, and come in contact 
with the brickwork as little as possible. A furnace con- 
structed on these principles acted fairly well, but the tem- 
perature reached was very much lower than that obtained, 
on proceeding on diametrically opposed principles, in 
which the brickwork was arranged to baffle the flame as 
much as possible. A furnace constructed on this plan was 
maintained at the same temperature as a Siemens furnace 
of the same size with an expenditure of only one-fourth the 
amount of oil. The results obtained were very remarkable. 
On first turning on the oil, the flame is simply like that of 
the lucigen, but as the temperature of the flame increases 
in size, and if the flow of the oil be not decreased, it would 
pass round into the chimney and produce smoke. But by 
decreasing the oil supply, the flame becomes more and 
more transparent till a point in reaclred, when “‘ flameless 
combustion” is obtained and the walls of the furnace 
simply glow with a quiet white heat without any visible 
flame. This is the most economical form of furnace heat, 
as the gases only combine on touching the solid surface, 
and yet do not wear the bricks like an impinging flame. The 
pyrigen burns without smoke or smell, and as it gives off no 
irritant gases, it can be used inside an ordinary engineer- 
ing workshop without the slightest inconvenience, while 
the burner and tank are constructed similarly to the 
lucigen, and may therefore be used for lighting the work- 
shop when not in use for the furnace, 

With regard to using oil for the generation of steam, it 
may be pointed out that the limited quantity at present 
available renders the use of oil for steam-raising for 
ordinary commercial purposes quite out of the question, 
as the amount required for even a few Atlantic liners 
would exhaust the supply and raise the price beyond the 
commercial limit. There are, however, special circum- 
stances in which it is desirable to raise steam with as 
small a consumption of fuel as possible ; the modern boat 
and fast cruisers, for instance, are vessels in which the 
saving of weight in the fuel used is of far greater import- 
ance than the price of thefuel. These considerations led 
to the author making a series of experiments on a land 
boiler of the locomotive type, with the unexpected result 
that 6 cwt. of oil raised as much steam as one ton of small 


In the discussion which followed the reading of the 
paper, Mr. Edmund Kimber observed that the quantity 
of oilused wasa minor consideration, the real question 
being what did it cost? Crude oil from*Baku could not at 
present be delivered in London for less than 2d, per 
gallon, which corresponded to ll. a ton, so that even if 
6cwt. of oil were equivalent to one ton of coal, this latter 
fuel would still have the advantage with regard to price. 
He believed that the price would shortly be reduced to 
1d. per gallon, and if therecently discovered fields of oil 
in Beloochistan, Venezuela, and Vera Cruz proved to 
be as rich as anticipated, this rate might fall to $d. 
or 4d. per gallon, at which price it would more than 
hold its own against coal. e must, however, disa- 
gree with the author’s remark that the demand for the 
oil would raise its price ; on the contrary, he believed an 
increased demand would lower its price, as capital would 
be attracted to the exploitation of the petroleum fields and 
new processes for distilling shales invented, such as that 
recently patented for distilling oil from the Kimmeridge 
shales, by which it was stated crude oil could be supplied 
f.o.b. in London at the rate of 103. per ton. The lucigen 
did not appear to him altogether suitable for use on 
board ship, as it was a somewhat complicated piece of 
mechanism, and would be liable to extinction from waves 
breaking over the vessel. He had moreover recently 
visited the installation of lucigens at Barking Creek, and 
found numerous signs of showers of oil surrounding them. 

Mr. Thomasson wished to know if crude oil could be 
burnt in the lucigen, as all these crude oils contained 
benzoline, which was highly volatile, and could not in 
general be burnt in the same lamp as the heavier con- 
stituents of the oil. This was an important practical 
question, as, if the oil had to be refined, its cost would be 
increased. 

Mc. Mansfield, of Manchester, remarked that he had, 
from the title of the paper, expected a general description 
of methods of illuminating by means ot oil rather than a 
description of two particular pieces of apparatus. The 
lucigens had been used in the erection of the Manchester 
Exhibition very successfully, and were now, he under- 
stood, to be employed in the construction of the Man- 
chester Ship Canal, but he considered that, for many 
purposes, the noise they produced and the showers of 
spray with which they were surrounded, rendered them 
very objectionable. Some interesting experiments had 
been made at the Manchester Exhibition with an oil gas 
distilled from oil collected from the garbage destructor of 
that city, which was absolutely unsaleable owing to its 
offensive smell. The Bir produced from this, however, 
was of excellent quality, corresponding to 65 candle- 
power, and was used in lighting the stands of several 
of the exhibitors, and a Crossley gas engine was 
driven fora whole day with it. Ninety-four cubic feet 
were produced from one gallon of the refuse oil. Experi- 
ments by Mr. Fletcher, of Warrington, showed that cil 
gas had three times the heating power of coal gas, a result 
which was confirmed by Messrs. Crossley, who, from 
theoretical considerations, deduced that this gas had, bulk 
for bulk, three times the driving power of ordinary gas, 
thongh as yet they had not obtained from it in practice 
more than double the driving power of ordinary gas. 





Panrts.—The Paris Municipal Council is about to issue 
a public works loan of 1,600,000/. This loan forms part. 
of one authorised in 1885. 
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VARIETY MOULDING MACHINE 
CONSTRUCTED BY MESSRS, THOS, ROBINSON AND SONS, ENGINEERS, ROCHDALE. 
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Messrs, TiomAs Rosrnson AND Son, Limited, of 
Rochdale, exhibited at the late Manchester Exhibi- 
tion a most beautifully executed piece of woodwork 
consisting of an ornamental office made entirely 
by the machinery exhibited at their stand. We 
illustrate on the present and opposite pages their 
combined hand-feed and variety moulder, which is a 
most simple and efficient labour-saving appliance. It 
would be almost impossible to enumerate everything 
that can be executed by this machine, but the follow- 
ing are the chief purposes for which it is suitable : 
Planing, surfacing, rebating, chamfering and stop- 
chamfering, tonguing, grooving, tenoning, beading, 
straight moulding, circular moulding both on the edge 
and face of sweeps, thicknessing, also for planing and 
shaping the felloes of wheels, The front part of the ma- 
chine is exactly similar to an ordinary hand-feed planer. 
The planing cutters are set slightly spirally, a device 
which has proved most successful in overcoming the 
ribs so frequently found in ordinary machine-planed 
work. The fence is fitted to an adjustable table, which 
can be bevelled to any angle for chamfering or stop- 
chamfering. 

The cutter spindle overhangs the side of the front 
table, and is fitted with a cutter block, the work being 
attached to a vertically adjustable table, which can 
be arranged above or below the cutter. In the former 
case the timber is fed underneath the table for thick- 
nessing, straight moulding, &c., and in the latter case 
the timber is fed over it for tonguing, grooving, &c. 
For working circular mouldings on the face and edge, 
wooden templates are bolted to the table to serve as 


guides to the work. Boring and routing tools, also | total bra 


special cutters, can be applied to this machine for turn- 
ing out an immense variety of work with great rapi- 
dity. Altogether the machine is an exceedingly use- 
ful tool, and unlike most machines which wes has to 
perform an immense variety of operations, it will 
execute its work in every branch as well as separate 
machines intended solely for each special purpose. 








THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE. 
To THe Eprtor oF ENGINEERING. 
Sir,—In common, I am sure, with many of your sub- 
scribers interested in steam-engine performance, I have 
read with much surprise—not unmixed with amusement 





—the letter from Messrs. J. and H. McLaren which ap- 


peared in your last week’s issue. The communication is 
of considerable length, but put briefly it amounts to this : 

hat Messrs. McLaren have made a brake which they 
believe to resemble those employed by the Royal Agri- 
cultural Society ; that they call in Professor Barr and Mr. 
Halpin to make an engine trial with this brake ; and that 
these gentlemen having made such a trial, and having 
found that the brake produced a result 56 per cent. in 
error, forthwith ask engineers generally to condemn all the 
Royal Agricultural Society’s engine trials of the past thirty 
years or so as utterly worthless. This is what our Ame- 
vican friends would call ‘‘alarge order,” and I for one 
should like to know on what grounds Messrs. Halpin and 
Barr expect their dictum to be accepted. 

Messrs. McLaren say in their letter that ‘‘ only Pro- 
fessor Kennedy and Mr. Schinheyder seem to have 
realised anything like” the importance of the error which 
it is all has been discovered in the action of the Royal 
Agricultural Society’s brakes, and they refer to ‘a letter 
from Mr. Schénheyder which you published some years 
ago, and to some remarks made by Professor Kennedy 
during a discussion at the summer meeting of the Institu- 
tion of Mechanical Engineers last year. have had the 
curiosity to turn up these references, but I have failed to 
find anything corroborating Mr. Halpin’s and Messrs. 
McLaren’s views as to an enormous error existing, Mr. 
Schénheyder, in his letter (which appears in ENGINEERING, 
vol, xxii., page 75), speaks of the error as possibly rising 
to 10 per cent. under certain named conditions, while he 
admits that under other conditions it may be ‘‘ much less 
than 5 per cent.” Professor Kennedy is still more mode- 
rate, and he states (see Inst. M.E. uae for 
1886, page 379) his belief that the compensating levers 
‘** might cause a very measurable error of per cent, in the 

ke power.” ! Fancy Messrs. McLaren referring 
to this as a sopeest of their views. Did they ever know 
an engine trial in which the indicated power was ascer- 
tained to within 4 of a per cent. oranything like it? 

It is worth while noticing also that in the discussion 
just referred to, Professor Kennedy suggests the use 
(apparently under the impression that it is novel) of an 
arrangement of friction brake patented in 1854 by Mr. 

k, of Ipswich, and long used by Messrs. Ransomes, of 
that town. Mr. Balk’s brake was illustrated by you some 
twenty years ago. In the same discussion also Mr. Halpin 
actually recommended a friction brake fitted with the 
very arrangement of compensating levers which he now so 
energetically condemns, so that his conversion to a belief 
in their bad character must be very recent. 

As for what Messrs. McLaren say about the use of 
cooling water inside a brake rim instead of outside, it is 





simple nonsense. No doubt an internally cooled brake is 
convenient for very long runs, and when a high power has 
to be absorbed with a small brake, but for all ordinary 
portable engine trials the usual arrangement answers per- 
fectly, and I have made large numbers of such trials 
without trouble. Moreover, the brake with water applied 
inside the rim is no novelty, but has been perfectly known 
for many years past. I do not know with whom it 
originated, but Messrs. Ruston, Proctor, and Co., I believe, 
had one in use in 1872 made from the designs of Mr. 
Wilson Hartnell; and Messrs. Donkin and Co., many 
ears ago, fitted one to their experimental engine. Pro- 
bly Mr. Hartnell could tell us whether the idea was 
original with him, : 
‘o my mind there appears no doubt that, as hinted in 
your editorial note to Messrs. McLaren’s letter last week, 
the brake used by Mr. Halpin and Professor Barr did not 
properly represent the Royal Agricultural Society’s prac- 
tice. Ido not know what these gentlemen’s experiences 
of the use of friction brakes has been, but their reports 
do not convey the idea that these experiences have been 
such as to outweigh those of all other experimenters. 
Most engineers would, I fancy, on discovering that their 
results differed so enormously from those obtained by the 
experienced officials of the Royal Agricultural Society, 
have hesitated about rushing into print with their 
opinions based on such a trial. 3 
I happened to be present at the Birmingham meeting of 
1876, when the late Mr. Rich’s paper on ar ra was 
read and discussed, and in the course of the discussion I re- 
member one of the speakers pointing out how an error due 
tothe action of the compensating levers could be corrected, 
at the same time drawing attention to the fact that this 
correction had been made in one of the Royal Agricultural 
Society’s brakes. Mr. Rich, in replying, stated that this 
correction had been made in accordance with the late Mr. 
Appold’s original drawing, so that this alleged error, 
about which so much fuss is now being made, appears to 
have been perfectly known and dealt with over thirty 
years ago, 
I am, yours truly, 
Manchester, December 6, 1887. BRAKE. 


To THE EDITOR OF ENGINEERING. : 
Srr,—As one interested in the statements made in 
Messrs. J. and H. McLaren’s letter published by you last 
week, will you allow me to ask Mr. a. and Professor 
Barr two questions? The first is: hy—considerin 
that the two trials of September 13 and 14 were intend 
to be comparative—was the grate area in from 
2 square feet to 24 square feet on the latter day? And, 
second: How did the application of the Royal Agricul- 
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VARIETY MOULDING MACHINE 
CONSTRUCTED BY MESSRS. THOS. ROBINSON AND SONS, ENGINEERS, ROCHDALE. 
(For Description, see opposite Page.) 








tural Society’s brake so affect the steam distribution to 
the high-pressure cylinder, that.instead of mean effective 
pressures of 44 lb. and 41.3 lb. on the front and back 
respectively, as obtained on September 13, the pressures 
became, on September 14, 48 !b. and 33.4 lb. respectively ? 
The big drop in the last-mentioned pressure is especially 
mysterious, I am, yours truly, 
ONE WHO HAS MADE MANY ENGINE TRIALS, 
Lincoln, December 6, 1887. 








RACING AND CRUISING YACHTS. 
To THE EpiTor or ENGINEERING. 

Sm,—With reference to Mr. Dixon Kemp's letter to 
you on the above subject, and published to-day, I beg to 
make the following remarks : j 

1, In the letter I referred to, dated 9th ult., he said: 
** With regard to the cruiser class.”. . . ‘‘ Time allowance 
by handicap” . . . **‘ Whether the Council will undertake 
to do the handicapping, I do not know.” Strictly speak- 
ing, he may not actually have offered to assist in the 
handicapping, but it certainly appeared that he, as secre- 
tary Y.R.A., was not unwilling to do so, if the Council 
sanctioned it. 

2. As to the cost of new racing yachts under the 6000 
rule, Mr. Dixon Kemp says that as’the new rule restricts L 
and S A, therefore cost is restricted. My argument, on the 
contrary, is to the effect that S A pays so well, that the 
tax is not sufficient to prevent the evolution of racing 
yachts of b psc S A on agiven L, and that consequently 
a most, and perhaps the most, gerd type of racing yacht 
will be the result. I quoted Mr. Watson and Mr. 
Richardson in support of the view that beamy yachts 
would be built to the 6000 rule, and the Thistle-Irex con- 
tests to substantiate the more extreme opinion I have 
ventured to publish. Mr. Dixon Kemp may be right, 
but his therefore in the above sentence has no therefore 
about it, my point being that the new rule will not restrict 
SA, but encourage it. 

3. In his‘evidence beforethe Y.R.A. Committee on Yacht 
Racing, Mr. Dixon Kemp said, ‘‘ There is a question that 
Colonel Leach as - « . a8 to the relative value of 
length, breadth, and depth. Four or five years ago I made 
some experiments to determine that. The experiments 
were limited to boats of the same length, displacement, 
and weight of ballast on the keel. I found, in heeling 
these boats, when those three things were equal” (constant 
ismeant) “* . . . the ballast all placed on the keel, 
that then the depth and breadth were of equal value. If 
you took off afoot of breadth and added it to the depth, 
you got exactly the same stability, whichever way you 
went to work ; but that would only be true under such 
conditions as I experimented with.” In my article this was 
expressed concisely without adding any “‘ sheer nonsense,” 
or subtracting anything to produce “sheer nonsense,” 








The reader would understand that the model of a modern 
keeled yacht was meant. 

4, The insinuation that Mr. Dixon eg d objects to 
may or’may not have some truth in it. But the argument 
he employs to traverse it is of no value, because cruisers 
must be built, whether ae racing proper flourishes or 
decays, and cruisers will not be built without the assist- 
ance of designers, 

With regard to my statement that the Seawanakha rule 
is more lenient on length than the Y.R.A. rule, it was an 
error ; but Mr. Dixon Kemp is also inaccurate in stating 
that for any given rating the reductions in sail area 























follow the percentages he mentioned. Thus: 
LWL.| Y.R.A. Rule. | Seawanakha. New York. 
| 
Feet. | Sail. | Pilfer-) gai, | Differ- | seit, | Ritep: 
10 rating 37.36 rating | 6 rating 
30 2000 2000 
50 7000 [25 p.c. | 2000 | s9.7 pc. | 7000 | 68.75 p.c. 
™ 60 rating 68.73 rating 65.82 rating 
6000 6000 

80 4500 | 25 p.c, 3302 | 44.97 p.c. |} y4093 | 76.62 p.c. 





The comparison of these three rules is not so simple as 
he supposes, nor as I supposed. 


am, Sir, 
Tue AUTHOR OF THE ARTICLE IN QUESTION. 


THE CHEMISTRY OF THE BASIC STEEL 
PROCESS. 
To THE Epitor oF ENGINEERING. 

Sir,—This communication is a natural consequence of 
your article on ‘‘The Chemistry of the Basic Steel Process,” 
which appeared on September 3, 1886, I beg to offer the 
following demonstrativn of the inutility of basic slag asa 
manure, based on actual experiments made in this country, 
although it is chiefly of agricultural interest. 

Ido so because it shows, once more, that theoretical 
and scientific investigations are of most material value in 
every branch of industry, not excluding iculture. 
Thereit is possible from a known composition of a manure 
to foretell its result, and to detect the errors arising from 
imperfect experiments. This method of investigation is 
specially valuable against that bold attack now being 
made against phosphatic manures existing in actual com- 
merce, and the attempt to substitute in their place the 
raw basic cinder, although that is not a ready phosphate 
of any agricultural value, but an impure and detrimental 
material, as is manifested now by direct experiments 
on grass land carried out since 1886 at Dyson’s Wood, 
near Reading. The known results of these important 








experiments confirm the estimate in my letter in En- 
GINEERING on June 3, 1887, and upsets the estimate 
based upon Dr. Wagner’s experiments at Darmstadt, 
I am yours faithfully, 
ALEXANDER BOBROWNICKI. 

746, Old Kent-road, London, E.C. 

The following is an extract of a report published in the 
pon of July 25, 1887, upon “ Experiments on Grasa 

nd ; 

‘* We have now obtained the weights of produce from 
the oT of grass experimented upon with various manures 
by Mr. Martin John Sutton, at Dyson’s Wood, near 
Reading. e results of these important experiments, 
the most complete of their kind which have ever been 
carried out in this country, confirmed the estimates given 
in the Standard of June 27, after examining the growing 
crops of grass. There were six sets of experiments, but 
the drought told so severely upon four of them that they 
are best left out of consideration. The following Tables, 
compiled from the results of two seasons in two of the 
fields, give details as to quantities and cost of manures, 
—— of hay dried in the ordinary way, and gain for 
each plot, which yielded above the produce of the un- 
manured plots. As the manure used on a plot of any 


given number was the same throughout the experiments 
the quantities and cost may be stated once for all to avoid 
repetition : 

** Manure per Acre, 

Plot. Quantity. Cost. 
x None &. d. d. 
2. 1 owt. sulphate of ammonia 014 0 
3. i pd anes ane one 016 8 

» 8U ate of lime 
4, 13 : kalnit z 015 9 
» «sw of ammon: 
5. { 2” calle * 100 
8 ,, superphosphate of lime 
6. 1 ,, nitrate of soda PE 18 9 
, owe a 4 
& » iccinder 
1. 11. ,, nitrate of a 119 
8. 10tons farmyard manure .. re 300 
9. 6 cwt. decorticated cotton cake .. 115 0 

10. 3 ,, Peruvian guano ne 110 

ee 
cw ic Cinder 

12. { 2 Kaine be 010 0 
»» ground coprolites 

2.43" Cie \ 016 6 
14. 10 ,, gypsum és es 015 0 
15 { 1 ,, nitrateofsoda ) 017 6 

* 1 4.,, muriate of potash f 

16. 3 ,, dissolved bones 018 0 
17. 3: iled °° ‘ 018 0 
18. 3, raw és . 017 3 


**The next Table shows the quantities of hay obtained 
from identical experiments carried out in two fields, one 
of old pasture, and the other of pasture five years old, laid 





down with a mixture of grasses suitable to the soil. On 
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plots 1 to 6 the manure was applied for the crops of 1886, 
and none in 1887, and on the remaining plots it was 
applied in 1887. It is important to notice that the quantity 
for the first six plots are the totals for two seasons, while 
— for the remaining plots represent the crops of 1887 
only : 

‘** Crops In Two Friexps. 




















Old Pasture. New Pasture. 
Plots. Hay per Acre. | Gain. Hay per Acre. Gain 
Totals of Two Crops. 
|tons cwt. qr. | cwt. qr. | tons cwb. qr. | ewt. qr. 

i, |; 2 15 2 | - 8 4 3 

2. 2. 2. BS Baie eae 9 1 
3. ee | Se ee Se 3 ll Shs 
4. 3 0 ae ey ae 4 6 2 21 3 
h, 2 17 1 6 3 3 15 Ve} 10-3 
6. 2 16 9° 82 4 5 3812 0 

Produce of One Crop. 

a 8 ll 1 “2 8 | 2 —s 14 #1 
8. 1 15 0 eS 17 2 M3 
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‘«* Less than produce on plot 11, unmanured, with which yields 
of plots 7 to 10 and 12 to 18 are compared. Produccof plots 2 to 6 
compared with that of plot 1, unmanured.” 


The comparison with bones and other really phosphatic 
manures, tried at Dyson’s Wood in 1887, is striking, but 
not surprising. Plots No. 7 were manured, as the Standard 
reports, with 

4 cwt. basic cinder i] 
1 ,, nitrate of soda ‘at the expense of 1l, 1s. 9d. 
2 ,, kainit s 

That mixture is represented as a complete manure (!), 
the result of which manifested that, on the old pasture, 
was a crop of hay (clover) 1 ton 11 cwt. 1qr., or 2 cwt. 3qr. 
less than on the unmanured plot No. 11 in the same field. 

This result shows clearly a total loss in the expenses for 
the manure (1/. 1s. 9d.), besides less product; also the 
efficiency, well known, of nitrate of soda and of potassic 
salts in the kainit disappeared through the injurious action 
of basic cinder, as will be further explained. However, 
taking only into consideration a clear loss of money 
(1/. 1s, 9d.) caused by 4 ewt. of basic cinder, this loss will 
appear as 51. 83, 9d. per ton of slag, and as a strong con- 
firmation of my estimate (Field, July 2, 1887), based upon 
Herr Ritgendock’s formula, as adopted by makers of the 
basic cinder. My estimate was roughly made as early-as 
in the month of April, 1887, then much before the time 
when practical results witnessed at Dyson’s Wood could 
be known to any person. 

Now on the new pasture the same mixture promoted as 
much as 2 tons 0 cwt. 2 qr. of hay, or 14cwt. 1 qr. above 
the unmanured plot No, 11 in the same field. ‘Then the 
irregularity of produce, or the uncertitude of effect, mani- 
fested by crops of these two fields is as much as 17 cwt. of 
hay per acre, because (14cwt. 1qr.)—(-2cwt. 3 qr.)= 
17 cwt, That shows the real meaning of Dr. Wagner’s 
words, ‘* Experiments carried out on fields failed to bring 
any certain result, and they could not bring it.” Then, 

ask again: In such a case, how can Thomas’s powder 
be considered as a mercantile article when the agriculturist 
cannot verify its value on his own field ?—A.B. 





GUNS CONSIDERED AS THERMODYNAMIC 
MACHINES. 
To THE Eprror oF ENGINEERING, 

Sin,--In compliance with the wish of Lievtenant E. T. 
Dixon, expressed in the last paragcaph of his letter to you 
of 24th ult., I ask your permission to make a brief reply 
to his argument. 

1, AH, in my paper whict: he refers to, is not the incre- 
ment of heat due to the combustion of w, but the Acat 
abstracted from the gases arising from the combustion of 
w, in their passage from their initial temperature to to their 
tinal temperature ¢, when they issue from the gun. 


2. His equation .”” =t is right, but y atu i, 
w 


Vo 
wrong, as he will see in a moment by multiplying both 
sides by w. He then gets an infinitesimal=a finite 
quantity. 

But he says ‘‘ the real seriousness of the error lies in Mr. 
Longridge’s conclusions,” viz , thet I asserted ‘‘ that the 
actual muzzle velocity may be very approximately esti- 
mated by the thermodynamic method,” and this he 
denies in toto. 

Since I wrote the paper in question, I have written a 
further paper on “ Internal Ballistics” which I sent to the 
Institution of Civil Engineers some time ago, but which 
has not yet been published. When it is, I will have much 
pleasure in sending Lieutenant Dixon a copy of it, and I 
think he will then admit that I had good grounds for my 
assertions. Meanwhile, I will make a few remarks on 
some of Lieutenant Dixon’s observations. 

If, as he suggests, a projectile was projected as faras the 
muzzle by the combustion of 1 per cent. of the charge, 
and then, at that moment, the remaining 99 per cent. were 


extremely small, since (leaving out of account the velocity 
acquired after it had left the gun due to the rush of the 
gases of the 99 per cent.), it would be simply the velocity 
due to the units of heat lost by gases arising from the 1 
per cent., in descending from the temperature of ignition 
to the temperature due to their extended volumes whilst 
doing work. : 
Lieutenant Dixon says I am doubtful about admitting 
Count St. Robert’s remark that the temperatures t. and 
t are always the same. This is not what Count St. Robert 


says. 

He says, ‘* Whatever be the mode of combustion in the 
gun, whether it burns instantaneously or successively, 
the two temperatures f and ¢ are always the same,” and 
the objection I took was, as stated in the foot-note, that 
his gun ‘‘ seems to be that he makes ¢, and ¢ both invari- 
able, But this is not consistent with the fact that 


__ 0.43 _\ -074 
betas (2 — 0.57 


Vo 


because v% is the volume when the temperature is C. , and 
this volume iu the case of a gun is less as the rate of burn- 
ing of the powder is greater.” 
cannot follow Lieutenant Dixon in his arguments from 
what. he terms the “ atomic rt cna and the con- 
nection between the velocity of the particles of gas strik- 
ing the walls of achamber and rebounding with the same 
velocity. No doubt, as Tyndall says, heat is a ‘‘ mode of 
motion,” but the connection between the two abstract 
terms ‘‘heat” and ‘* motion” is too abstruse for my mathe- 
matics, i 
Ido not assert that which I call the thermodynamic 
method is universally applicable. If guns be made and 
used with such charges of powder that a quantity of the 
powder is blown out unconsumed, I do not think the 
thermodynamic method is applicable, any more than I 
would think it applicable to a steam engine, if the stoker 
threw half the coals into the ash-pit instead of into the 
furnace. 
Iam, Sir, yours, &c., 
Jersey, December 5, 1887. James A, LONGRIDGR. 





BOILER INSPECTION v. BOILER 
INSURANCE. 
To THE Epiror oF ENGINEERING, 

S1r,— With your permission I will again trespass on your 
valuable space in order to try and point out the difference 
between ‘boiler inspection,” as it is generally understood, 
and asit is carried out by the majority of joint-stock 
boiler insurance companies, 

What is understood by boiler inspection? I take it that 
it means a boiler when prepared for inspection shall be 
carefully examined internally and in the flues, the in- 
spector examining carefully all parts visible, and if any 
dampness should be seen either on front cross wall, side 
flue coverings, or on seatings, that he shall satisfy himself 
to what extent this has affected the plates, noting all 
defects, and spoons mate to his employers, also seeing 
that any brickwork which he may think covers any defect 
is removed, which at most places will be done for him on 
his representing the importance of it to the proper au- 
> if not, he should, as a part of his duty, remove it 
himself, or give the owner, or his representative, to un- 
derstand that he accepts no responsibility for the boiler, 
&c. This is what I understand as efficient boiler inspec- 
tion, and what ought to be required to be done by every 
boiler owner in the kingdom, the owner rendering the 
necessary assistance to have it done. 

would also remind you that to do this takes time, and 
it is necessary that sufficient time be allowed the inspector 
so as to make such examinations. But I am sorry to say 
such is not the case. How can it be expected that an in- 
spector can make careful and reliable examinations when 
he has from eight to as many as sixteen bvilers arranged 
for him to examine in one day, and when he gets home 
has the reports on these boilers to write out, &c.? It 
may be asked how it is that he has so much to do; if so, 
the only answer is, that the company have taken the 
boilers at so low a premium that, in order to pay a divi- 
dend to their shareholders, this must be done, as they 
know that careful and reliable inspections are a very 
costly matter. I think I am right in saying that Mr. 
L. E. Fletcher, of the Manchester Steam Users’ Associa- 
tion, has stated that all thorough examinations made in 
a careful and reliable manner, as is their custom, cost 
about 1/. each. This being the case, how can insurance 
companies who have insured boilers at 10s. 6d. and 15s. 
each make such examinations, and also give the owner two 
steam examinations during the year besides, if they intend 
to pay their way, let alone make a profit ? 

A case came under my own observation a short time 
ago where an insurance company sent an inspector to 
make a first visit to a firm who had ten boilers. He was 
instructed to take particulars of each of these ten boilera, 
in order to make sketches of them, as well as to examine 
them ; he had about fifty miles to travel to the works, and 
yet all this had to be done in one day. The inspector did 
it, of course, and the boilers were all insured for 500/. 
each, the firm paying a premium to the Insurance Com- 
pany of 11. per boiler per annum. 

I would like to know what inspection could be made, 
or what the sketches would be worth, that were taken in 
so short a time, and whether or not the owner of these 
boilera, ‘‘ knowing all this,” can feel that he is safe 
against any of his boilers exploding (after they have had 
this elaborate and reliable inspection made of them)? 
and whether he is satisfied that he has done the best he 
can in order to guard 1 avec any or all of his workpeople 
being killed or injured by one of his boilers exploding that 





exploded, the initial velocity of the projectile would be 


may be (for all either he or the inspector knows about 





them) in a dangerous condition, and entirely unfit to 
work ? 

Gentlemen, it is becoming a serious matter is this ques- 
tion of boiler inspection, and sooner or later must be put 
on a safeand reliable basis, 

I have seen letters sent from the offices of boiler insu- 
rance companies to their inspectors, informing them that 
they need not press for thorough examinations any oftener 
than at intervals of eighteen months or two years at the 
least, so that it is quite evident that ts 4 do not go t» 
very much trouble about making thorough examinations, 
- it pays much better to neglect them and simply take 
the risk. 

I may be allowed here to state a circumstance that 
recently occurred which shows clearly the risks that some 
boiler insurance companies accept, although on the state- 
ment of their own inspector—made to the firm’s engineer 
on the works after the completion of his examination—the 
boiler was not fit to hold hot water, yet the company 
insured it for 500/. to work at 70 lb. pressure. 

The boiler was of the vertical type and had been con- 
demned by another inspector as entirely unfit to work at 
40 lb. pressure, as he had had holes drilled in several places 
to test the thickness of the plates, they being very 
seriously wasted by corrosion internally, so much so that 
for a large area they were not more than ;;in. thick. 
The insurance company’s inspector also had a hole 
drilled, and found the plate only 4 in. thick in that place. 
After making the statement noted above the inspector 
left, and the engineer reported to his manager what he 
had said, the manager replying, We will discard the boiler 
and get anew one. He immediately advertised for tenders 
for a new boiler, but to his surprise the morning follow- 
ing he received a report from the insurance company, and a 
policy of insurance for 500/., the boiler being insured to 
work at 70 lb. pressure as before noted, no remarks being 
made in the report as to the advisability of any repairs 
being done to the boiler, but the firm for their own safety 
made some repairs to the shell crown, being afraid of it. 

After this, the question arises, what boiler will some 
insurance companies not insure? and the only conclusion 
we can come to is that their policy is insurance only, 
caring nothing about the much more important, ‘‘ but to 
their expensive matter” of inspection. 

How long are our legislators going to allow this great 
sacrifice of human life by these sad occurrences when 
they must know that by a simple Bill of compulsory re- 
liable annual examinations these catastrophes can be put 
an end to? May that day soon arrive is_ the earnest 
wish of AN ENGINEER. 

Manchester, December 3, 1887. 





THE DUDLEY EXPLOSION. 
To THE Epitor OF ENGINEERING. 

Sir,—The fact of my being a stranger to Mr. Swift 
encouraged me to write and rebuke him for writing a 
letter which, as I said in my letter, savowred of unsuccess- 
ful rivalry and personal animosity, and after again reading 
it I cannot draw other conclusions, I trust that Mr. 
Swift does not doubt the honesty of Mr. E. B. Marten 
because he is chief engineer of the company who insured 
the boiler, I feel quite sure that any one of the chief 
engineers would not shrink from their duty and issue to 
the coroner a just, trus, and honest report, although his 
own particular company might not shine any brighter for 
his action. ENGINEERING is not a journal for expressions 
of personal feeling, hence my writing in a spirit far from 
being hostile or ‘* uncharitable” to Mr. Swift, and I trust 
he will not look upon it as such, as I again admit his 
letter is interesting, and bears signs of many ‘srr 

ractical experience, and if the subject of the explosion 

closely followed much information may be given by 
the practical discussion. The explosion was a serious one 
indeed, and under such conditions as to raise the question 
who is responsible, not for the amount of £ s. d., but for 
the men’s lives, I said in my last the type of boiler need 
not be looked upon-as very dangerous when properly 
handled, and I think Mr. Swift’s remarks on “‘ accidents” 
bears out the same conclusions. 

In the first case, the manufacture of these Black Country 
boilers is not always of the highest order, neither in design 
or workmanship ; the second, the equipment is often im- 
perfect; third, mode of seating not as good and con- 
venient as desirable; and fourth, Pind wa generally 
very indifferent. 

In the case under notice, the editor’s sketch on page 
464 goes to show that the construction (although not the 
cause of explosion) was at fault, having so many small 
plates, and being plated longitudinally. 

The fittings, according to Mr. Swift himself, were not 
such as experience would suggest as reliable. I would here 
again ask, Was the exploded boiler fitted with a toggle 
joint safety valve as shown in Fig. 1, page 537? Theseat- 
ing of this boiler was such that any repairs to or near the 
shell bottom could only be carried out with a great risk 
of all the whole concern toppling over, and I have no 
doubt many of your readers’ experience is similar to my 
own, plates cut 4in. and 6 in. from seams; and when 
asked why, I have been told that as much seating has 
been cut away as the stability of the structure would 
warrant. i 

Now, in regard to the sketch I sent, I do not claim 
anything new for it, it has been suggested more than ten 
years ago. The strong point in its favour is, that it does 
not in any way depend on brickwork for support, and 
when an examination is required every brick can be re- 
moved and replaced without risk or heavy cost, and the 
brickwork can be increased or reduced to any extent 
according to the intensity of the heat or amount to be 
utilised ; I never suggested 4} in. as a protection as my 
friend has suggested. If these boilers are to be thoroughly 
examined, they must be bared from head to foot, and 





unless seated in a way suggested in my last, I fail to see 
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how this can be done. The indifferent attendance I will 
pass over until the Board of Trade preliminary inquiry 
has been held. Mr. Swift suggests passing the flames 
into the flues; this is very good, but in several cases I 
know of inattention to the brickwork linings has led to 
overheating and mishap. I may here say that, taken 
point for point with others already tried, the Rastrick is 
the most convenient for its purpose, when well made, 
fully equipped, properly seated, and carefully attended. 
I certainly know something of one or two explosions at 
Leeds, but I may here say that my experience of them is 
not in any way in the capacity of a boiler insurance or 
association representative or inspector. I may also say 
that few engineers outside insurance companies and asso- 
ciations have followed explosions more closely and collected 


more information on them than I have, and I believe that | C. 


nearly every explosion that has yet occurred might have 
been prevented. Ido not make any attempt at defence 
of any body or company, but should like tu again say that 
the matter is entirely in the hands of any one of the three 
following bodies, owners, insurance companies, or in- 
spectors, and if any one of these bodies will consolidate 
itself and say these explosions shall not occur, we shall 
shortly hear of less of them, but so long as owners 











suffice during the first few months, and therefore I should 
be glad to receive special subscriptions to meet the initial 
expenses from members of the profession who wish well 
to the movement. : 
I am, Sir, your obedient servant, 
G. A. T, Mippteton, A.R.I.B.A., M.S.A., 
Hon. Secretary. 
St. James’s Hall, Piccadilly, W., December 2, 1887, 





THE ELECTRIC LIGHT ON THE S.S. 
“* VICTORIA.” 
To THE EpiTor OF ENGINEERING. 

S1r,—In reference to your account of the electric light- 
ing engines for the Peninsular and Oriental Steamship 
ompany’s s.s. Victoria and Britannia, we are desirous 
of drawing attention to the fact that all the bearings are 
lined with a special mixture of metal which will allow 
them to work for some hours without oil—should some 
of the lubricating tubes get choked. This we consider very 
important at sea, as the crankshaft or crosshead pins will 
never get cut or galled with this metal. 

The connecting-rods are three ‘times the length of 
stroke as requested by Mr. Manuel, the company’s super- 














Test Description of |Area of Sec-| Tons per | Reduction : 7 
Number. Test-Piece. tion. Sq. & | of Area. Elongation. | Appearance of Fracture. 
in, per cent. per cent. 
1 Stecl. 498 31,28 39 20.93 in 10 io. Good silky. 
2 és 468 81.28 39 19.78,, 10,, seat tel 
3 Iron. 6555 21.59 17.8 6.25,, 84, Bluish grey, fibrous. 
9 Tron, B.B S.H, .87 18.7 slight £5. ,, 10:,, Fibrous, with traces of lamination. 
10 Cleveland iron. -75 20.26 9° 265 ,, 10:,. Slightly crystallised. 
ll a eg 75 20.98 | Fs 8.75 ,, 10 ,, Good, traces of lamination. 
12 ” ” 75 16.07 a none Crystallised and bluish grey. 
13 ” ” -75 19.64 | ‘s -62 in 10 in, Crystallised. 











No. 4 bent round a 24 pin to an angle of 45 deg. before fracturing. 
Nos. 1 and 2 were strips cut from a steel boiler at work at 80 1b, pressure for about twenty-three years. Two of these broken 
were welded. No». 3 and 4 were from an old boiler shell, age unknown. No. 9 was from a furnace plate which had been at 


stri 











work eight years with very bad water. Strip crosswise. Nos. 10, 11, 12, and 13, strips cut from boilers at work day and night for 


thirty years heated by gases from blast furnace ; egg-ended boilers, 


wise, No. 12 crosswise. 


are so indifferent as to look for the cheapest market 
(and am sorry to see Mr. Swift justify them in 
so doing), it can only be expected that the business of 
boiler insurance should have become a competitive one, 
and it is as much a business speculation on one side as the 
other. An owner who really wishes to be free from ex- 
plosion will not scruple at looking out for the best com- 
pany, pay a reasonable fee for services, and keep the 
inspector and company up to their work, but if an owner 
wishes to purchase shoulders on which to place the saddle 
of responsibility he will buy one as cheap as possible. 
There is a wide difference between the Philanthropic 
Association and its members who formed the nucleus 
from which the business companies have sprung, and the 
insurance companies, and their cheese-paring clients, the 
owners. If owners wish to be free from explosions all 
they have todo is pay for efficient inspection, and if the 
inspector wishes to be free from risky responsibility let 
him report on what he can see and no more. 

The age of the boiler may certainly have something to 
answer for, as the fatigue or amount of deterioration is 
always an unknown quantity, and during my career as 
inspector for a good number of years with the association 
mentioned by Mr. Swift, and since my appointment to a 
perhaps more responsible position, I have lost no oppor- 
tunity of gleaning all available information on the fatigue 
of plates, and herewith give a few cases, the accuracy of 
which I can vouch for. 

As I have already taken up too much of your valuable 
space I conclude. Yours, &c., 


S. BoswE LL, 
Manchester, December 6, 1887. 





THE DRAUGHTSMEN’S PROVIDENT 
SOCIETY. 
To THE Epiror OF ENGINEERING. 

Sir,—I am desired by the Committee which has been 
appointed to draw up the rules for the establishment of 
the above Society to ask permission to state in your 
columns that these are now nearly ready, the only thing 
required being the sanction of the Registrar of Friendly 
Societies. As they have been drafted upon the same 
lines as those of a society which is already registered, it 
is contemplated that there will be little delay, and it is 
hoped that the Society may start upon a career of useful- 
ness by the beginning of next year. Gentlemen who in- 
tend to join would much oblige by conimunicating with 
me at once, and I will send them a copy of the rules to- 
gether with the necessary forms of application as mem- 
bers. The first hundred members will be admitted with- 
out the payment of an entrance fee, but after that an 
entrance fee of 5s, will be charged to each. The tables 
upon which sickness allowance and life insurance will be 
granted have been decided upon as low a scale as is con- 
sistent with successful working. To secure an allowance 
of one guinea oc! week for the first thirteen weeks during 
illness, and of half this sum for a further period of thirteen 
weeks, a man aged 20 last birthday will have to pay 7s. 6d. 
& quarter, and to insure 25/. to his successors at death will 
have to pay 2s, 5d. a quarter until he reaches the age of 
65, Larger sums can be assured at sickness and smaller 
at death at similar rates. It is also in contemplation to 
form a loan fund, but the details of this have not yet 


the 
towards the expenses of management, 


n worked out. The Committee are empowered under 
rules to use 10 per cent. only of the premium receipts 
This may not 








All strips cut from bottom plates, Nos. 10, 11, and 13 length- 
8. Bosweiu, 


intending engineer, who has given us most valuable as- 
sistance in carrying out the design, not only of the engines 
for these vessels, but of all those previously supplied for 
electric lighting purposes in the company’s fleet, most of 
the vessels constituting which are now fitted with our 
engines. There has been no accident or breakdown 
whatever, and the engines we understand have given 
complete satisfaction. 
Yours truly, 
Tancyes LimIrEp. 
Cornwall Works, Birmingham, December 7, 1887. 





HEATING WATER UNDER PRESSURE. 
To THE EDITOR OF ENGINEERING. 

Sir,—In Perkins’ system of heating by water inclosed 
in strong iron pipes of small diameter, a small space is 
left only sufficient for the expansion of the water, but the 
formation of steam is prevented by the great pressure. I 
shall be much obliged for any information as to the be- 
haviour of water when strongly heated under these condi- 
tions, the temperature attainable, the pressure in the 
pipes, &c. Reference to any literature or experiments 
will be very welcome. Your obedient servant, 

Edinburgh, December 5, 1887. J.C. W. 





TRANSIT INSTRUMENTS. 
To THE Eprror oF ENGINEERING. 

Srr,—Will any of your readers kindly inform me 
whether he has ever seen or used one of Heller and 
Brightley’s standard transit telescopes, 10} in., 7 in. in 
horizontal limb; and what is his opinion of the merits of 
this instrument as compared with the best London made 
6 in, transits? 


Air Hill, Glanworth, Co, Cork. 


Max GREEN. 








ELECTRICAL TRANSMISSION OF POWER. 
To THE Epitor oF ENGINEERING. 

Sir,—This is a matter of much interest to all engaged 
in mining, and I have therefore read carefully various 
scraps of information with which our palates have been 
tickled during the last few weeks. 

I noticed particularly an account of some pumping by 
electricity, in which not only were rival systems discussed, 
such as compressed air, hydraulic, and steam, but the 
most minute detail of the electric plant was supplied, and 
an effective result of 44 per cent. when raising 39 gallons 
through 530 ft. 

This result is much better than I looked for, and am 

lad to see it to some extent confirmed by Mr. Bedford 
cNeill in your issue of yesterday. I say to some ex- 
tent, because he relies upon an estimated duty from 
waterwheels, and an unknown method of ascertaining the 
work done, viz., 20 horse power ; under these conditions 
40 per cent. is realised. 

But if these figures are correct we must not overlook 
the extreme danger which I think is introduced in the 
shape of fire, and personal contact, in such a place as a 
coal mine. 

I imagine no one would be rash enough to use a 
dynamo in a place where naked lights are forbidden, 
whereas the further we carry our compressed air the 
better. 

Shortly, I want to know what we are going to gain by 
by this mode of transmitting power, and what are the 





probabilities of a careless engineer heating and destroying 
the dynamo, setting the place on fire, or killing some one 
by touching an exposed wire in a dark place? ay I also 
suggest the question of first cost of dynamos as one of 
importance ? Yours faithfully, 
A. L, STEAVENSON, 
Durham, December 3, 1887. 





THE CLAMOND GASLIGHT. 
To THe Epitor oF ENGINEERING. 

Srr,—My attention has been called to your issue of 
November 18 last, in which you reprint a paperon ‘“ In- 
candescence Lighting,” read by Mr. Dredge at Washing- 
ton, on May 5. In this paper he refers to my patent 
incandescent gas-burner, and from his remarks it appears 
he is not conversant with the recent improvements r have 
effected in my burner since the date of his paper. By 
these improvements the durability of the magnesia cones 
has been so far increased that they now last from 150 to 
to 200 hours. 

Your obedient servant, 
C. CLAMOND. 

Morley’s Hotel, Trafalgar-square, December 8, 1887. 








THE LISHMAN STEAM GENERATOR. 
To THE EpriTor oF ENGINEERING. 

S1rx,—In the early part of last month, Mr. Robert 
Scott, of Newcastle-on-Tyne, thought proper to question 
the originality of the invention to which I had invited 
public attention, and had submitted to the scrutiny of 
competent scientists and experts—not amateurs nor tyros. 
I, thereupon, furnished Mr, Scott with the names of my 
solicitors, and invited him to endeavour to establish his 
allegation. 

e has the temerity to charge me with plagiarism, but 
dare not attempt to prove the accusation. I wish to 
accord him the privilege of posing as plaintiff ; but, if he 
will not avail himself of the advantage I desire to accord 
him, I must, in justice to myself, within twenty-one days 
from this date—unless, in the mean time, Mr. Scott should 
have the ) grace to apologise—take such proceedings as I 
may be advised. 

Mr. Scott might, with profit to himself, and 
the community, peruse and “ inwardly digest 
Section of the Patent and Designers’ Acts, 

ours, &c., 
Tuomas LisHMAN, 
2and 3, Victoria Mansions, Victoria street, S. W., 
London, December 8, 1887. 

[We can publish no further correspondence as to the 
question of novelty of Mr. Scott’s and Mr. Lishman’s 
inventions. —Ep. E.] 


ssibly to 
Bthe 32nd 





LAUNCHES AND TRIAL TRIPS. 

On November 19 there was successfully launched from 
the shipbuilding and engineering works of essrs. 
Oswald, Mordaunt, and Co., a fine iron screw steamer 
built to the order of the Union Steamship Company, and 
intended for their intercolonial service. The principal 
dimensions of the vessel are: Length, 154 ft. ; breadth, 
24 ft. 8in.; depth, 16 ft. Sin. The engines and boiler 
were also built by Oswald, Mordaunt, and Co., and have 
cylinders 14 in., 23 in., and 38in. in diameter, and 27 in. 
stroke, and one single-ended steel boiler constructed for 
a working pressure of 160 lb. per square inch. 

On Thursday, December 1, Messrs. Ramage and Fer- 
guson, Leith, launched the Chamroom, a steel twin-screw 
steamer of 500 tons deadweight capacity, built to the 
order of the Scottish Oriental Steamship Company 
(Limited), for their local trade in Siam. 





On the same day a steel screw steamer of about 1700 
tons gross, and named the Caloric, was launched by 
Messrs. Alexander Stephen and Sons, Linthouse, Govan. 
A cargo steamer of the highest type, and built to class 100 
Al at Lloyd’s, the Caloric is fitted with steam windlass, 
steam steering gear, steam winches, and all the best ap- 
pliances for practical working. A speciality in the 
design of this vessel is that the whole of the accommoda- 
tion for the captain, officers, and engineers is in deck- 
houses on the top of the main bridge, which latter is of 
unusual length, and incloses a large extra cargo space. 
The vessel has been fitted with Messrs. Stephen’s triple- 
expansion engines, the cylinders of which are 18 in., 29 in., 
and 46 in. in diameter respectively, with piston stroke of 
30 in. ; and steam of 160]b. working pressure is provided 
by a set of Kemp’s compound high and low temperature 
boilers. The Caloric has been built to the order of Mr. 
Ebenezer Kemp, of the builders’ firm, 





On Monday last Messrs. Russell and Co, launched from 
their Greenock yard a large steel screw steamer for the 
petroleum bulk carrying trade between America and the 
Continent. This vessel is 310 ft. long, 39 ft. beam, and 
25 ft. depth, and is capable of carrying about 3500 tons of 
oil, The vessel is divided into sixteen oil-tight compart- 
ments, exclusive of the water ballast tanks, and from the 

uliar nature of the cargo to be carried, great care has 

n taken with the workmanship throughout, ‘and the 
tanks have been subjected to exceptionally severe tests 
before ——e which they stood very satisfactorily. 
The vessel will be lighted throughout by eleetricity, and 
is fitted with a powerful set of Worthington pumps, cap- 
able of discharging the entire cargo in about 24 hours. 
Triple-expansion engines will be supplied by Messrs. 
Duncan Stewart and Co., of Glasgow, the cylinders being 
22 in., 36 in., and 58 in., with a stroke of 42 in, There 
are two large single-ended boilers, the working pressure 
being 160 lb. 
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UNITED STATES NAVAL ORDNANCE. 

Tue report of the Chief of the Bureau of Naval 
Ordnance for the year just past is interesting 
not only in pointing out what has been accom- 
plished but in showing what is promised for the 
near future. Very satisfactory advance appears 
to have been made with steel cannon, and the 
Bureau indicates its satisfaction with the system 
adopted of forged steel hooped fabrication. A 
few guns of calibres from 5 in. to 10 in. have 
been completed, and most excellent results have 
been obtained with those tested, namely, 5 in., 
6 in., and 8 in. 

In addition to the usual proofs of guns, the 
United States Government require what they term 
a ‘* statutory test,” which consists of a series of ten 
rounds for each calibre fired as rapidly as possible, 
employing the highest service charges. In this 
test of the 6-in. and 8-in. guns, the guns, carriages, 
and all equipments, performed their work in the 
most satisfactory manner, and sustained the test 
without the least difficulty. 

Contracts have been made with two leading steel 
companies in the States for the forgings of more 
than a hundred guns, so the United States may 
now be looked upon as a power where no doubt very 
rapid development will go on in this department of 
war material, if not in many others. 

One very remarkable evidence of the fierceness 
of political animosity is shown by the report, that 
is, Congressional inaction to provide funds for the 
completion of the armaments for what are known 
as the ‘‘new or Roach cruisers,’ which were so 
seriously attacked by the present administration 
when it came into power. While the attacks have 
been proved to be wholly unjust and purely poli- 
tical by the excellent results that have been 
obtained with the ships that have been allowed to 
be tested, the Naval Ordnance Bureau has been 
crippled by the Democrats refusing to vote funds 
for the completion of the work commenced. The 
following statement of the Chief of the Bureau will 
be instructive in pointing out how the American 
Parliament knows how not to do things: ‘‘ Owing 
to lack of funds it has been impossible to advance 
the armament of the Chicago and Boston as 
fast as desirable. The appropriation ‘ Steel 
Cruisers’ under which this work was heretofore 




















PAGE | performed, has long been entirely exhausted, and 


what was possible has been done under the appro- 
priation ‘Ordnance.’ This appropriation is, how- 


3 | ever, at all times so slender as to be of but little 


use for the purpose of fitting such ships as the ones 
Additional money for the completion 
of the armament of these vessels was asked for at 
the last session of Congress, but failed to pass; it 


5! is urgently required, and should be again asked for 
605 | as soon as Congress assembles.” 


This is followed 
by the positive statement of the chief that their 
armaments cannot be finished unless more money 
is appropriated. What would our own ordnance 
department do if governed by such restrictions ? 

In the development of powder the Naval Bureau 
has had gratifying success, apparently having 
worked out the ‘‘ brown powder” problem without 
the payment, as in our own case, of large sums to 
the German makers for the secret. Much difficulty 
and delay were encountered, but samples for the 
5-in., 6-in., and 8-in. guns have been obtained, as 
well as for the 10-in. The report states that 
in the work with the American brown powder at 
the proving ground for the past year, no deteriora- 
tion of the powder has been noticed, and it is hoped 
from this that it may prove to have good keeping 
qualities, though a great length of time and service 
at sea are necessary in order to settle this point. It 
would be interesting to know what ‘keeping 
qualities ” our own brown powder possesses. If we 
are to believe the reports that reach us of the 
marked want of uniformity in this powder, we may 
expect sad reports of it after it has been kept some 
time in service. 

The following Table shows the results obtained 
on the naval proving ground in America with the 





American and German brown powder, a small 
supply of the latter having been purchased for 
experiment : 

















’ | § 
o * 
3 3S 1 om VEE 
Gun. Powder. bo 8 | $8 | gta 
3 | 2 | &3 | Bs8 
5 & | sa? 1& 
| Ib. Ib. ft.-sec. | tons 
5-in. B.L.R.'American brown| 30} | 2011 | 14.2 
(30 calibres) (Du Pont & Co.) | 
8-in. B.L.R. itto 113 250 | 2008 15.5 
(30 calibres) 
8-in. B.L.R.| German brown} 123 250 4} 2014 | 15.5 
(30 calibres) 





As yet very little has been accomplished with 
steel projectiles. The American authorities are 
either awaiting European results or their manu- 
facturers have not succeeded well enough as yet to 
give publicity to their experiments. 

Of the few hydraulic gun carriages thus far manu- 
factured the jump and shock of recoil have, as in 
the Vavasseur mounts, given trouble, indicating 
that the most suitable distribution of recoil has not 
yet been obtained in them. Steel deck circles are 
to replace the bronze ones in the American ships, 
while in England the decks and beams have to be 
supported and strengthened wherever the Vavasseur 
mounts are used. 

For the supply of rapid-firing arms a contract has 
been made with the Hotchkiss Ordnance Company, 
of Paris, for the permanent establishment of a 
manufacturing branch in the United States. For 
the present therefore, the adoption of the Hotchkiss 
system there may be accepted. 

The new naval gun factory at Washington is 
progressing slowly, following partially the recom- 
mendations of the late Gun Foundry Board. 

The indecision on the torpedo question appears 
to continue, the only development being the appoint- 
ment of new committees. Until the American 
naval administration comprises a practically per- 
manent Board of Admiralty to decide all questions 
of types, we must expect this indecision to continue. 

Although the advocates of ‘‘ steel cast guns” had 
influence enough to secure an appropriation for 
three 6-in. guns, only two tenders were offered, and 
no contract has yet been made. 

Connecting the fact that the secretary (or first 
lord) is required to settle all questions of the Navy 
Department, with the large number of matters in the 
above report which still remain undecided, we are 
led to conclude that they must be due to one or more 
ofthe following reasons : The unfitness of acivil secre- 
tary whose official life is too short to compass the 
technical questions he is required to decide upon ; 
the absence of a chief of staff ; the want of a Board 
of Admiralty. 








THE WEATHER OF NOVEMBER, 1887. 
Tue weather of the British Islands during No- 
vember has been exceedingly variable. The month 
commenced stormy with much rain and mild tem- 
perature; then came a spell of light variable 
breezes, sharply cold with hoar frosts at night and 
attended with fogs; afterwards strong squally 
winds were experienced, and the last few days were 
mild and damp. The mean pressure and tempera- 
ture of the atmosphere, at extreme positions to 
which the Isle of Man is central, were as follows : 














! . Mean 
P | Mean Difference Difference 
Positions. Pressure. (from Normal. Tempera- .. Normal. 
in. in. deg deg. 
North 29.58 below 0.19 43 above 1 
South 29.69 os +25. | 47 ni 
West 29.64 pe 24 | 44 below 1 
East 29.71 &» 16 43 6 1 
Central 29.66 0 22 44 nil 





The distribution of rain in frequency and amount 
may be inferred from the following results : 








7 | 
} iff 
Places. | Rainy Days. | Amount. Re pe 

in. | in. 
Sumburgh 22 2.85 below 1.39 
Scilly .. 24 4.24 above 0.48 
Valencia 20 6.40 + 0.90 
Yarmouth 22 2.29 below 0.86 


The general average temperature was season- 
able. Atmospherical pressure was below its normal 
value, and its distribution was such as to indicate a 
wind resultant from S.W. by W., which agrees 
with the resultant deduced from the daily general 
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directions of the winds over these islands, much 
more southerly than the normal wind resultant, 
which is W. by N. Warmer weather might have 
been expected with such a wind resultant, but in 
fact it was very feeble, as the winds were really 
from all parts of the horizon and very variable in 
force. Although rainy days were over frequent, 
yet the amount of rain was nearly the normal quan- 
tity, except in the north of Scotland, where it was 
much in defect. Falls of rain exceeding 1 in. in 
twenty-four hours were measured on the Ist at 
Mullaghmore 1.26, Belmullet 2.30, Roche’s Point 
1.15. On the Ist a violent and sudden gale of 
exceptional intensity and brief duration wrought 
considerable damage and disaster on the western 
coasts. The stormy weather continued till the 
5th. On the 3rd atmospherical pressure was least, 
28.3, and on the 9th greatest, 30.35, so that the 
barometrical range exceeded 2 in.. The highest tem- 
perature, 58 deg., was reported at Kilkenny on 
the 4th ; the lowest, 16 deg., at Llandovery on the 
16th. Great inequalities of temperature at the 
same instant between places not very remote begin 
to manifest themselves about this time of the 
year, and indicate local colds of bitter intensity and 
short duration, attended with hoar frost, and often 
with fog also, which ought to be guarded against 
by the very young, the very old, and the infirm, 
for they are the most trying of weather changes to 
the human constitution. At 8 a.m., 18th, while 
at Scilly the temperature was 48 deg., at Par- 
sonstown it was only 27 deg.; 16th, Stornoway, 
48 deg., Loughborough, 20 deg. ; 17th, Stornoway, 
48 deg., Oxford, 19 deg. ; 19th, Scilly, 47 deg., 
York 26 deg. ; 20th, Scilly, 47 deg., Parsonstown, 
27 deg. ; 24th, Stornoway, 49 deg., Parsonstown, 
23 deg. The 24th is a remarkable illustration of 
the dependence of the British climate upon the 
direction of the wind. The air was as cold as 
23 deg. over central Ireland, 30 deg. over central 
England, while at the same instant in the Hebrides 
and Shetlands the thermometers stood at 49 deg., 
and even within the Arctic circle at 41 deg. Where 
the temperature was mild the winds were south- 
westerly. Aurora was seen in the north of Scot- 
land on the 7th. The weather notations assign 1 
clear day to the north, 6 to the central, 16 overcast 
days to the north, and 7 to the central district. 
As these indicate most clear weather in the central 
district, the greatest duration of sunshine might be 
looked for there. During the four weeks endin 

the 28th the duration of bright sunshine cstinaabek 
in percentage of its possible amount was for the 
United Kingdom 21, south-west England and south 
Ireland 29, Channel Isles 28, east England 25, 
north Ireland 22, central England 20, south Eng- 
land 18, north-west England 17, west Scotland 16, 
east and north Scotland 15, north-east England 13. 








ROYAL AGRICULTURAL SOOIETY’S 

ENGINE TRIALS AT NEWCASTLE. 

In response to our request contained in the note 
which we appended to their letter published in our 
last issue (vide page 584 ante), Messrs. J. and H. 
McLaren, of Leeds, have been good enough to 
forward us a tracing of the brake used in their 
engine trial of September 14th last. As described 
-in Messrs. McLaren’s communication of last week, 
this trial was conducted by Mr. Druitt Halpin and 
Professor Barr, and it was contended that it proved 
a most serious error in the action of the brakes used 
by the Royal Agricultural Society’s engineers, it 
being in fact asserted that these brakes were 
entirely untrustworthy. We have prepared from 
Messrs. McLaren’s tracing an engraving which we 
publish herewith, and those of our readers who are 
familiar with the Appold brake as used by the 
Royal Agricultural Society will at once see that the 
suspicion we expressed last week is correct, and 
Messrs. McLaren’s brake does not fairly represent 
the Royal Agricultural Society’: practice. In fact, 
after seeing that tracing we are in no way surprised 
that the brake afforded abnormal results, although 
we are certainly astonished that Mr. Halpin and 
Professor Barr should have failed to ro that 
they were not dealing fairly with the engineers and 
judges against whom they were framing so serious 
an indictment. 

The question of the action of the compensating 
levers of the Appold brake is no new one, in fact 
there is every reason to believe that it was fully 
dealt with by the late Mr. Appold when he de- 
signed the brake some thirty-nine years ago. At 
the summer meeting of the Institution of Mecha- 





nical Engineers at Birmingham in 1876, on the 
occasion of the discussion of the late Mr. W. E. 
Rich’s paper on dynamometers, the matter was 
alluded to by several speakers, and Mr. Maw, after 
speaking of the importance of the manner in which 
the brake strap ends were coupled to the compen- 
rating levers, went on to deal with the question as 
follows :* 





‘‘found it was so adjusted that the tangential 
‘strains at the ends of the two arms were about 
‘¢in the required proportion to produce an equal 
‘* tensile strain upon each half of the brake strap. 
‘¢ He should be glad to know whether that was 
‘done intentionally, and whether an adjustment 
‘¢ of that kind had been found necessary from the 
‘© results of working.” 


Fig.1. 





‘* Supposing for instance that the weight hanging 
‘* on the brake required a tension of 100 lb. on the 
‘* brake strap, and that the lengths of the two arms 
‘© A Cand A B of the pendulum lever (see sketch 
‘* annexed) were as 10 to 9, then if the two ends of 
‘¢ the strap were led off from the pendulum lever at 
‘“the same angle it was evident that the tension 
‘‘ on the end which was attached to the outer end 
‘© of the lever would be only nine-tenths of that 
‘©on the other end attached to the intermediate 
‘* point B of the lever, and thus there would be a 
‘¢ difference of 10 lb. acting. in favour of the load 
‘¢on the brake. The way in which that could be 








‘* got over was hy causing the two ends of the brake 
‘* strap B D and C E to leave the pendulum lever 
‘* at different angles ; so that with an equal tensile 
** strain upon the two ends of the strap, the equiva- 
‘lent strains acting along B D and C F at right 
‘* angles to the lever at the two points of attach- 
‘* ment of the strap to the latter should neverthe- 
‘less be inversely proportional to the lengths of 
‘*the arms. In the large brake described in the 
** paper, which was now at the South Kensington 
a fshibition of scientific apparatus, the end of the 
** pendulum lever was bent out of the straight line, 
‘and from a rough measurement of the angle he 
~* We quote from the Proceedings of the Institution of 
Mechanical Engineers for 1876, page 236. 











In replying to the discussion Mr. Rich stated 
that the angles of the compensating levers to which 
Mr. Maw referred originated with Mr. Appold, and 
had been adopted since 1848, so that, as we have 
stated above, there can be little doubt that Mr. 
Appold fully understood the problem to be dealt 
with. The remarks which we have quoted above 
will enable the error of Messrs. McLaren’s brake to 
be readily understood. 

It is also desirable that we should direct atten- 
tion to a feature in the report of Mr. Halpin and 
Professor Barr, on which some further explanation 
is certainly desirable. In the arrangement of 
brake employed in the trial of September 13 the 
tension of the strap encircling the brake-wheel 
varied from 156 lb. at one end to 427 Ib. at the 
other, and this tension was sufficient to give a fric- 
tional gtip capable of supporting a weight equal to 
the difference of the above strains, viz., 427 —156= 
271 lb., notwithstanding that the outside of the 
brake-wheel was lubricated with oil. In the trial 
of September 14, on the other hand, we are told 
that the pressure on the upper ends of the compen- 
sating levers averaged 313, and as the ratio of 
these levers is 10 to 1, this corresponds to a strain 
on the brake strap of 3130 lb. at the point of 
connection with the compensating levers, while 
this strain would of course be still higher at the 
pent of attachment of the hanging weight. The 

anging weight itself was 381 lb. hung at a radius of 
33.38 in., but Messrs. Halpin and Barr subtract from 
this the effect of 313 lb. hanging at 14.62 in., thus 


getting 381 - 219 x 14.62 _ 351 _ 197 — 244 Ib, as the 


effective load carried by the brake strap tightened 


up toa strain of about 1}tons. As during this trial 
the exterior of the brake-wheel was lubricated with 
water, the coeflicient of friction must have been higher 
than with oil ; and the statement in Mr. Halpin and 
Professor Barr’s report thus amounts to stating that 
with an increased coefficient of friction, and an 
enormously increased tension on the brake strap, as 
compared with the conditions of September 13, the 
grip was yet only capable of supporting a less 
effective load! Surely this is sufficient to show that 
in carrying out this trial a source of error must have 
existed which renders the results entirely worthless. 

Since Messrs. McLaren’s letter of last week 
appeared, we have been informed by them that 
they have also carried out experiments with a brake 
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fitted with levers cranked like those of the Royal 
Agricultural Society, and that the brake thus fitted 
has also given abnormal results with different kinds 
of lubrication. The information we have received 
on this point is not sufficient to enable us to form 
any opinion as to the reasons for the results ob- 
tained, but if Messrs. McLaren will furnish us with 
a full report of these further experiments we shall 
be glad to give space for their publication and dis- 
cussion. As we stated last week, the trustworthi- 
ness or otherwise of the trials conducted under the 
auspices of the Royal Agricultural Society is a 
matter of great public importance, and it is most 
desirable that any statements made to throw doubt 
on the results given in the engineers’ report should 
be most thoroughly sifted. 





THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

At the extra meeting of the Society of Tele- 
graphic Engineers, held on Thursday evening, 
December Ist, the adjourned discussion on the 
papers presented by Professor Fleming and Mr. 
Gimingham, and Professors Ayrton and Perry, was 
resumed. 

Mr. Alexander Siemens said that his firm had 
got over the difticulty of using soft iron in dynamo- 
meters, by restricting the section of the run so that 
saturation took place with a very small current 
through the coils ; thus in some instruments they 
had constructed the iron was fully saturated with 
a current of 10 ampéres, whilst the instrument was 
graduated to read up to 320 ampéres. Instruments 
in which the resistance to motion of the pointer 
was supplied by a spring should not -be left in 
circuit continuously, or the spring would take a 
permanent set. Volt and wattmeters of the type 
described in Professor Fleming’s paper were, owing 
to the large number of convolutions employed and 
the consequent self-induction, not generally suit- 
able for working with alternate currents. If, how- 
ever, the number of alternations was a fixed 
quantity, as it generally was in installations, these 
instruments might have their dials specially 
graduated for this number, and would then give 
correct indications. 

Mr. Gordon exhibited a domestic meter, recently 
brought out by Dr. Arnold, in Berlin. It is designed 
to register on a dial ampére hours, and consequently 
if the voltage is kept constant, its readings will be 
proportional to the Board of Trade units supplied. 
The plan adopted is a modification of one originally 
due to Professors Ayrton and Perry, and with whom 
an arrangement, permitting the instruments to be 
manufactured, has been concluded. It may be 
briefly described as follows: Two pendulums of 
equal length, both control escapements, working in 
opposite senses on the same clockwork, so that 
when the pendulums vibrate at the same rate no 
motion of the registering pointer takes place. One 
pendulum, however, is provided with a bob con- 
sisting of a permanent steel magnet, whilst the 
other has an ordinary brass bob. Underneath the 
former is placed a coil of thick wire through which 
the current to the consumer passes, and in doing so 
retards,.in direct proportion to its strength, the 
motion of the pendulum vibrating above it. One of 
the escapements will therefore gain on the other, 
and the difference between the two rates of vibra- 
tion will be registered on the dials, and form a 
measure of the energy supplied. When no current 
is passing the motion of both pendulums is auto- 
matically stopped, sc as to reduce wear and tear of 
the wheelwork, and to render the necessity of 
winding up the clocks of less frequent occurrence. 

Mr. Esson considered that the instruments de- 
scribed in Dr. Fleming’s paper presented no advan- 
tages over the Siemens dynamometer, whilst they 
had the disadvantage, which was absent from the 
latter instrument, of the current passing through 
the spring, which from being alternately heated 
and cooled, was liable to deterioration. The instru- 
ments, moreover, were not suitable for installation 
work, as they required levelling before a reading 
could be taken. He did not believe that watt- 
meters were likely to pay for the trouble ex- 
pended in designing them, as of some thousand 
instruments sold by his firm, only six were watt- 
meters. The instrument he had placed on the 


table was, he believed, the largest ammeter in the 
world, as it read up to 2500 ampéres. It was an 
invention of Sir William Thomson, and consisted of 
a fixed ring, around which the current to be mea- 








sured was passed ; above this ring is another 
which is pivotted on a horizontal axis ; round one 
semicircular arc of this the current passes in one 
sense, and round the remaining are in the oppo- 
site direction ; one half of this ring is therefore 
attracted by the current round the fixed ring, 
whilst the other half is repelled, so that the 
movable ring is tilted. The force producing the 
tilting is measured by sliding a weight along a 
graduated bar till the movable ring is brought 
back to a horizontal position. The instrument 
gives absolute readings, and is used for calibrating 
purposes, but is somewhat difficult to manipulate. 
Turning to the instruments described by Professor 
Ayrton, he might point out that the amount of 
radiating surface supplied in these, being consider- 
ably less than in Captain Cardew’s instruments, the 
internal temperature would therefore be higher, 
and might injure the spring. He would also like 
to know if the authors had provided any adjustment, 
by which the instrument would be rewired with 
the same initial sag as it had originally. Facility 
in rewiring such an instrument was very important, 
and in this he thought Captain Cardew’s voltmeter 
had an advantage over those described. He thought 
he could wire one of Captain Cardew’s more 
rapidly than Professor Ayrton could his. 

Mr. Evershed remarked that the term ‘‘ correct 
reading” was not a correct description of the instru- 
ments exhibited by Professor Fleming ; the proper 
term would be “zero reading.” He thought that 
no serious objection could be taken against the use 
of a spring in these instruments, as Lord Rayleigh 
had successfully used them in researches which re- 
quired an accuracy of ;4, per 1000, and nothing like 
this degree of exactness was required from the 
instruments exhibited. It was, however, possible 
that springs had a considerable temperature error, 
and he would like to hear from Professor Fleming 
whether such existed. Wattmeters were very 
useful in lamp factories. At Hamond’s works they 
used instruments of this character, giving readings 
in candle-power, and with these a girl of fourteen 
was able to calibrate all their incandescent lamps. 
He considered the low-reading Ayrton and Perry 
voltmeter admirably suited for testing secondary 
cells, for which purpose an instrument giving correct 
readings up to 5 volts was required, but had hitherto 
been unobtainable. He could not, however, admit 
that gearing was so objectionable as Professor 
Ayrton had stated. His company had used it very 
successfully in the instruments he had placed on the 
table, but had found that great attention was re- 
quired to be paid to the construction of the teeth. 
With regard to the high-reading Ayrton and Perry 
instrument, he thought that, as it absorbed 50 watts 
when giving its maximum deflection, the case would 
become very hot. The amount of radiating surface 
supplied should not be less than 5 to 7 square inches 
per watt. The platinum silver wire used by Captain 
Cardew gave very satisfactory results, and the shift- 
ing of the zero point mentioned by Mr. Gordon as 
occurring in these instruments was not due to any 
alteration of the wire, but to changes in the elasti- 
city of the spring. 

Mr. Swinburne considered that Dr. Fleming’s 
instrument was an improvement on Siemens’, which 
is affected by proximity to a dynamo. Personally 
he had found no trouble with springs, and did not 
consider their use objectionable. He thought, how- 
ever, that the pivot of the instrument might give 
trouble by losing its sensitiveness after some time. 
By the very ingenious device of forming consequent 
poles in the centre of the fixed coils, the movable 
coils were brought in stable equilibrium, as the 
field in which they move was then strongest at the 
zero position. With regard to the Ayrton and Perry 
instrument he might say that the combination of 
the magnifying spring and the Cardew principle 
seemed almost perfect. The instruments should, 
however, be compensated for temperature, as the 
unequal expansion of the wire and its brass support 
would otherwise affect the readings. He would 
like to know exactly if the readings of the instru- 
ment with alternate currents corresponded to the 
square root of the mean square of the volts, as the 
alternate current seemed under the same nominal 
voltage to be more destructive to lamps than the 
direct current; with the former the lamps burned 
brighter, but also broke sooner. Was there any 
appreciable self-induction with the new voltmeters ? 
The assumption that the instruments gave square 
root of mean square readings also led to the assump- 
tions that the instrument did not, if he might use 
the term, flicker, and that the current density 





through the wire was the same as for direct cur- 
rents. 

Dr. Fleming, in replying to the discussion, 
agreed that an engine-room voltmeter had long been 
wanted, but the instruments described by him had 
been designed for a totally different purpose, that 
of forming a portable standard. With regard to the 
springs, to which so much objection had been 
taken, the wire used in them was rectangular in 
section, 6 mils. by 8 mils., and the current density 
through it did not exceed 1000 ampéres per square 
inch, nor would the temperature attained by it 
exceed 60 deg. Cent. He had found Professor 
Thomson’s instruments very good as standards, but 
they were not portable and required careful hand- 
ling; several improvements have, however, recently 
been made in them. The instruments described 
by Professor Ayrton would, he thought, have, 
with an uncompensating case, a large temperature 
error. Professor Thomson had used a modification 
of a Cardew voltmeter for operating the throttle 
valve of a steam engine. In this, two wires were 
placed parallel to each other, and both were con- 
nected to the same support, and to a bar operating 
the valve. The current passed through one only 
of the wires, so that it elongated relatively to the 
other, and this relative motion was employed to 
work the valve. It would be seen that this ar- 
rangement was perfectly compensated for a rise of 
external temperature, and some modifications of 
this might, he thought, be adopted in instruments 
in which the alteration in the sag of a wire was 
adopted as a means of measuring volts. 

Professor + sone agreed with Mr. Evershed that 
the proper title of Professor Fleming’s instruments 
was zero reading and not direct reading. Though 
his colleague and himself were the first to invent a 
wattmeter, he agreed with Mr. Esson that they 
were of little use for direct current installations, 
as their employment presupposed that the ope- 
rator in charge was incapable of doing simple 
multiplication. Sir William Thomson’s instruments 
were always very ingenious and very accurate, but 
to compare them with ordinary commercial instru- 
ments was like comparing the Greenwich astro- 
nomical clock with an ordinary watch. What 
Sir William Thomson’s instruments really mea- 
sured he was unable to say, as he thought they 
were rather ‘‘ man” than electrics] testers. He 
had used many of them, but always felt that he was 
testing hisown capabilities rather than making an 
electrical measurement. With regard to Mr. 
Esson’s question as to whether his instruments had 
any adjustment for recovering the initial sag on re- 
versing, he might point out that adjustments were 
provided regulating both the tension of the wire and 
that of the spring. He would accept Mr. Esson’s 
challenge to compete with him in rewiring, if he 
might substitute for his own name that of Mr. 
Bourne, his assistant, who he thought would win 
any wager agreed upon. The instrument Mr. 
Evershed referred to as absorbing 50 watts at its 
maximum deflection, had not been made under his 
personal superintendence, and he could not there- 
fore be responsible for it. 

In reply to Mr. Swinburne, whether there was 
any appreciable self-induction in the new instru- 
ments, depended upon whether the question was 
put to Professor Hughes or himself. The former 
would say ‘‘ Yes,” and measure it, he would say 
‘* No” because he couldn’t measure it. In an answer 
to a question from the President, Professor Ayrton 
stated that his instruments could be used at sea, 
even in rough weather ; in fact any weather suitable 
for yachting was suitable for them. The wire used 
in their constraction was very carefully prepared, 
being stretched for a long time, and repeatedly 
heated and cooled. Mr. Bottomley had shown 
that treated in this way a permanent state was 
reached, in which no additional set would take 
place. So far from the question of error due 
to temperature having escaped their notice, he 
might state that experiments on this point had 
been going on for weeks, and would, he hoped, 
shortly be completed. With regard to Captain 
Cardew’s objection as to the want of visibility of 
the pointers, he thought a watch was a very useful 
instrument, though its indications could not be read 
at a distance of 40ft. The constancy of the spring 
is very important, and is secured by giving the 
spring a very large permanent set, after which no 
further change takes place, as experiments made at 
the Central Institution, and extending over more 
than two years, conclusively prove. The springs have 
an extremely small temperature coefticient. All the 
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THRASHING MACHINE BY MESSRS. GIBBONS AND ROBINSON, WANTAGE. 


questions of temperature errors, alteration of sag, 
and many others, were fully deal with in the mathe- 
matical part of the paper, which would be published 
in the Journal. Captain Cardew had objected that 
he had exhibited an obsolete form of the Cardew 
voltmeter ; he could only say that he bought it as 
the best obtainable, the manufacturers being given 
almost a carte blanche, so anxious was he to pro- 
cure the best possible form. 


THE SMITHFIELD SHOW. 

Tue ninetieth Show of the Smithfield Club 
opened on Monday last at the Agricultural Hall. 
The entries of cattle were more numerous than on 
any previous occasion, while the exhibition of im- 
plements was fully up to the average as regards 
numbers, design, and workmanship. This Show, 
however, is not now regarded by engineers as an 
occasion for the display of novelties, and whatever | 
that is new may be attributed rather to the gradual 
development which never quite ceases in any manu- 
facturing establishment, than to any set design to 
attract customers by the offer of original ap- 
pliances. Our notice of the Show will therefore be 
very brief. 








ENGINES. 

Beginning with the engines, we find scarcely any- 
thing demanding much attention at our hands. 
Messrs. Ransomes, Sims, and Jefferies, of Ipswich, 
show a compound 8 horse-power agricultural locomo- 
tive for the first time. It has a steel boiler designed 
for a working pressure of 140 Ib. to the square inch, 
and is fitted with a diverting valve to admit steam 
from the boiler to both cylinders, and to discharge 
both exhausts into the atmosphere. Messrs. Hornsby 
and Co., of Grantham, have a very neat vertical 
engine Gesigned for electric light work. It has a 
cylinder 7 in. in diameter by 9 in. stroke, and runs at 
400 revolutionsper minute, Thecrankshaft is of steel 
with the counterweights forged solid with it. The 
governor is of the type we noticed at the Newcastle 
Show, the balls being connected to a circular spring 
hoop, which becomes deformed as the speed gets 
up. Engines of this type did good work at the 
American and Manchester Exhibitions, working at 
the former fourteen hours a day charging accumu- 
lators. 

Messrs. Marshall, Sons, and Co., Limited, of 
Gainsborough, show a 6 horse-power traction en- 
gine of their latest type. Theirsecond motion shaft 
is carried between the frames parallel with the 
crankshaft ; by this arrangement the gearing is 
kept between the bearings, and is much more 
strongly supported than when it is overhung. The 
wheels have square eyes, and slide on a squared 
portion of the shaft, no keys or feathers being used. 
It has been found that this method of driving gives 
great satisfaction, and avoids a very fertile source 
of trouble in traction engines. The whole engine 
is exceedingly strong and well-proportioned, with 
ample bearing surfaces ; features which also dis- 
tinguish Messrs. Marshall’s other engines, of which 





there is a good collection at their stand. 
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THRASHING MACHINE BEARINGS BY MESSRS, GARRETT AND SONS, LEISTON. 


A newly designed 7 horse-power traction en- 
gine, exhibited by Messrs. Gibbons and Robin- 
son, of Wantage, Berks, shows a neat and work- 
manlike appearance. The cylinder is 8$ in. in 
diameter by 104 in. stroke ; the crankshaft brackets 
are carried by the side plates of the firebox, which 
run up straight to meet them ; the fast and slow 
is overhung, but is kept very close to the bearing, 
while the intermediate wheel runs on a shaft car- 
ried in a cast-iron cross-stay placed across the front 
of the firebox. The steel rope winding drum is 
arranged on Messrs. Burrell’s plan, it being fixed 
on the wheel of the compensating gear, and by 
taking the pin out of the road wheel the rope can be 
hauled up while the wheel is stationary. The 
brake is on the axle at the other side of the tender, 
which is exceedingly roomy. The stop and throttle 
valves are combined in one casting, and are very 
neatly arranged. At the top is a flat valve face 
with two ports, and over this there works a plate 
valve with two similar ports. When this valve is 
open the valve face is entirely covered, and hence 
no deposit from dirty water can take place on it. 
The steam having passed through the ports pro- 
ceeds downwards and then escapes through twelve 
vertical ports arranged in the circumferential wall 
of the casing. Around this wall is a loose ring 
having twelve similar ports, and capable of being 
rotated by bevel segments operated by the governor. 
In one extreme position the whole of the ports are 
blinded, while at the other extreme they are wide 
open, any degree of throttling being obtained at 
the intermediate positions. 

The illustration on the opposite page represents a 
vertical 8 horse-power high-speed engine shown by 
Messrs. Robey and Co., of Lincoln. It is designed 
for driving dynamos and similar purposes, and is 
fitted with an automatic expansion link and eccen- 
tric. The arrangement of the governor—which 
somewhat resembles a Hartnell governor turned 





upside down—and of the expansion gear, is shown 
by our illustration. 

The Darby broadside digger appears again at this 
Show, the'maker being now Mr. F. Savage, of 


King’s Lynn. More than once (see vol. xxx., page 
41) we have given an extended notice of this steam 
cultivator, and therefore content ourselves with 
noticing that the details have received a little altera- 
tion. The gear wheels have now teeth of the 
double helical form, and are arranged to give 
two lengths of feed, or spits, one of 6} in. and one 
of 9fin. The shafts and the axles are of Bessemer 
steel; the forks, the wheels, and the brackets of 
crucible steel. The extreme width of the forks is 21 ft. 

Messrs. Fowler and Co., of Leeds, show a new 
pattern of high-speed engine having cylinders 
measuring 9 in. by 12in. There are two cut-off 
valves on the back of the D slide, and these are 
moved farther apart or nearer together by a screw 
operated by the governor. This latter is constructed 
according to Mr. Hartnell’s patent of 1883. Messrs. 
Davey, Paxman, and Co. show their Essex 
boiler with a specimen of the firebox and tubes 
lying by the side. This is a very promising type 
of vertical boiler, of which we shall have more to 
say. Messrs. Clayton, Shuttleworth, and Co. show 
a beautifully finished compound horizontal engine, 
this being the first time they have exhibited a 
compound engine. The other engines at their stand 
are of their ordinary types. 

In the gallery there is to be seen the Shipman 
engine, which is new to this country, having only 
been shown during the last few weeks of the 
American Exhibition, It is designed to burn 
paraftin or kerosene, and the use of this easily con- 
trolled fuel renders it possible to make the action of 
the boiler entirely automatic, so that the engine 
works for hours with varying loads without an 
active supervision, the fire and the water supply al- 
ways adapting themselves to the requirements of the 
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FENDER’S ENDLESS RAIL BY MESSRS, GARRETT 
AND SONS, LEISTON, 


work to be done. The fuel is supplied from a tank 
to a pipe a few inches below the level of the 
furnace. From this pipe it is drawn up by two 
atomisers fed with steam from the boiler itself. 
These atomisers force the oil forward into the 
furnace in a fine spray, in which condition it is 
burnt without any wick or equivalent contrivance. 
The steam in its passage to the atomisers passes 
beneath a diaphragm to which is attached a valve 
situated in the steam passage. The diaphragm is 
loaded with an adjustable spring, and when the 
steam pressure upon it exceeds the power of the 
spring, it rises and closes the valve, thus shutting off 
the supply of steam, and consequently stopping the 
delivery of oil to the furnace. Thus the steam can 
never rise beyond the determined pressure, for as 
soon as it attains that limit the fire is extinguished. 
The engine can be stopped, started, or slowed 
without a thought for the boiler; as soon as the 
pressure falls the oil will be turned on again, and 
will light at a pilot lamp. The water level is also 
maintained automatically. A bulbous vessel is 
attached at the top and bottom to the steam space 
and water space of the boiler respectively, and 
carries at its side a glass water gauge. Within the 
vessél is a float connected by a lever to a spindle 
which passes through a stuffing-box, and carries at 
the outside an arm which controls a cock on the 
suction pipe of the pump. When the water level is 
too high this cock is shut by the float, and vice versé, 
and in this way the feed is kept equal to the 
evaporation. The boiler itself is of novel construc- 
tion ; for a 2 horse-power engine it consists of a 
rectangular box, measuring 22 in. by 22 in. by 
2} in. outside, and from one side of this there pro- 
jects sixty-eight blind tubes 13 in. long and 1} in. 
in diameter. The flame is split up by deflectors 
and distributed among these tubes, the gases 
passing around them until they reach the uptake. 
At the top of the boiler is a cylindrical steam 
separator, and at the side is a water heater contain- 
ing tubes around which the exhaust steam circulates. 
The consumption of fuel is stated to be three pints 
per indicated horse-power per hour, costing about 
twopence, and at this price there is, at least, one 
purpose for which the Shipman engine would find a 
ready market. This is for small steam launches on 
the Thames. These boats are mostly run by their 
owners for the purposes of pleasure and are used 
only a few hours in a week, and a few weeks in the 
year, consequently the annual coal bill is a trifle, 
and if the nuisance of having to stoke could be 
avoided, the relief would be cheaply purchased by 
the use of more expensive fuel. A Shipman engine 
is to be seen in action at the agents, Messrs. J. G. 
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VERTICAL ENGINE BY MESSRS. ROBEY AND CO., 
LINCOLN, 


Rollins and Co., Limited, at 21, Featherstone- 
street, City-road, E.C. 


IMPLEMENTS. 


Messrs. Hornsby and Co. have improved their 
finishing thrashing machine by making the binder 
capable of being raised and lowered into three dif- 
ferent positions, viz., (1) the proper working posi- 
tion, (2) a position in which it is out of action and 
the straw is delivered over it, and (3) a position for 
travelling. The raising is effected by two chains 
and worm gear, and can be done in a few moments 
by simply turning the handle of the gear. Messrs. 
Garrett and Sons, of Leiston, show a thrashing 
machine of their usual type, fitted with bearings of 
anti-friction metal constructed by a patented 
method. The process of manufacture is illustrated 
by the figures in the adjoining page. An iron 
mandrel A is made in halves, and is turned 
up to accurately represent the journal for which the 
bearing isintended. Between the two parts of the 
mandrel there is interposed an accurately surfaced 
wing plate B (Fig. 4) for the purpose of dividing 
the casting into two parts. C is an iron chill or 
mould forming the exterior outline of the bearings 
and consisting of two halves, which together pro- 
duce an exact fac-simile of the interior outline of the 
plummer block or bracket for which the bearings 
are required. When casting the bearings the iron 
mandrel A is placed within the mould C (Figs. 5 
and 6) is such a manner that the wings of the plate 
B divide both the halves of the mandrel and 
those of the mould. The metal is poured 
through the holes E E into the cavities between 
the mandrel and the chill, and after it has set, the 
mould is forced from it by means of the screw F 
and loose section G. These bearings are produced 
with great rapidity and with mathematical accuracy 
of repetition, and since the high-class anti-friction, 
phosphor metal is found in practice to be decidedly 
superior to any gun-metal, it is anticipated that 
there is a great future for this construction. 
Almost the whole of Messrs. Garrett’s exhibits have 
been purchased by the Colonial College and Train- 
ing Farms, Limited, of Hollesley Bay, Suffolk, an 
institution which is designed for giving young men 
the nece’ training for colonial life. The students 
are taught all the practical pursuits of the farmer, 
including ploughing, milking, butter-making, the 
rearing of cattle and horses, and the like, together 
with chemistry, geology, and other sciences which 
make all the difference between the scientific and 
the non-scientific farmer. A man with such a 
training as this, coupled with a good constitution 
and a moderate amount of capital, forms just the 





sort of emigrant that our colonies require. There 
are already forty students at Hollesley ; and the 
directors contemplate the issue of additional capital 
to extend their operations. 

There is also shown at Messrs. Garrett’s stand 
Fender’s endless railway, which we illustrate on the 
present page. This engraving will recall to our 
readers the many attempts which were made some 
years ago to produce a satisfactory travelling railway, 
all of which have died out. The present plan is, how- 
ever, distinguished by its simplicity and lightness, 
and, so far, starts with much fairer prospectsthan did 
many of its predecessors. It is designed to aid the 
movement of heavy loads over fens and soft and 
sandy roads, and finds its most natural application 
in traction and ploughing engines. The railway 
is composed of a chain of links, each link consisting of 
a flat plate 17 in. long and 13 in. wide, formed of 
hard wood lining rivetted between sheet-steel covers. 
These plates are linked together at the ends, 
which are alternately convex and concave to admit 
of free play laterally. The chain is, of course, 
considerably longer than the circumference of the 
wheel it encircles, and when working it stands, as 
shown in the engraving, with three plates on the 
ground. The chain does not rest directly on the 
wheel, but on two angle-iron rings slightly larger 
than the wheel. These rings are loosely clipped 
to each side of the rim, and stand somewhat above 
it ; and on these the chain rests, being guided side- 
ways between fixed guards supported by radial bars 
for the axle when the latter is stationary, as in a 
cart or wagon. The railway is not shown in action, 
but it is stated that it works smoothly and pleasantly. 

Messrs. J. and F. Howard, of Bedford, show 
a modification of the American chilled plough 
adapted to English ideas by the addition of a beam 
and handles with land and furrow wheels. It has 
a reversible self-sharpening point, and a reversible 
vertical cutting edge called a shin piece. The same 
firm show a haymaker of a width to allow the 
working barrels to act on two swaths at a time. 

Messrs. Ruston, Proctor, and Co., of Lincoln, 
exhibit a finishing thrashing machine, whichcontains 
no cranks. In place of these appliances there is a 
straight shaft carrying two eccentrics at each end 
outside the frame of the machine. The eccentric 
straps have long wooden rods connected to them at 
one side, and by these the shoes are worked direct. 
At the opposite side the eccentric straps are pro- 
longed into spurs, and by them the shakers are 
worked by means of crossbars carried from side to 
side. This arrangement permits of a large number 
of bearings being omitted ; it reduces the amount 
of wear and tear, and renders the lubrication more 
easy and effective. Messrs. Ransomes, Sims, and 
Jefferies show a safety drum guard attached toa 
thrashing machine, and designed to prevent acci- 
dents to the man in charge, the guard coming 
down and covering the drum in case the man should 
slip. Attached to the side of the machine is a 
chaff-bagger. The lower part of the frame is left 
open, and access is thus rendered easy to the work- 
ing parts. 

he finishing thrashing machine shown by 
Messrs. Gibbons and Robinson, of Wantage, is dis- 
tinguished by the arrangements it possesses for re- 
ducing the iieh caused by the reciprocation of the 
shoes or riddles. Stout ash springs are employed for 
this purpose, and they are so arranged that they are 
compressed at each end of the stroke of the riddles, 
resisting the motion, and aiding the crankshaft in 
reversing the direction in which the riddles move. 
The stroke of ariddle is 3 in., and when running at 
200 reciprocations it naturally travels at a speed of 
100 ft. aminute. The springs are designed to offer 
at each end of the stroke a resistance of 250 lb., 
which is sufficient to absorb about half the energy 
in the shoes. They are limited to this amount in 
order to facilitate starting of the machine, for if of 
the full strength, it requires a very considerable 
effort to put them into vibration (although it needs 
no power to keep them in vibration), and hence the 
strap is sometimes thrown off the pulley. The en- 
graving on the opposite page shows the arrangement. 
There a is the framing of the machine, } the drum, 
c the concave, d the crank axle from which the 
shaker boxes and shoes or riddles are actuated, e e 
are the side spring hangers by which the shoes or 
riddles are suspended as is usual, g are the brackets 
to which the shaker boxes h are fixed at their 
centres and which are carried by the crank-pins or 
bends of the crank axle d, i are spring blades 
secured at one end to the brackets g ; the spring 





blade which is secured to the middle bracket is at 
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its opposite end fixed to the forward end of the 
upper shoe and the spring blades, which are secured 
to the out brackets, are fixed to the backward end 
of the lower shoe. 1/1 are upright wooden springs 
to arrest the momentum of the shoes j and k at the 
ends of their stroke; they are attached at their 
lower ends to opposite sides of the wooden bar into 
which the hind axle of the machine is embedded ; 
the upper ends of the springs J, on one side of the 
axle, are attached by wooden connecting rods n to 
one shoe, and similarly the upper ends of the 
springs / on the other side of the axle, by rods to 
the other shoe. The springs are unbent when the 
shoes are at the middle of their stroke. 

By connecting the brackets to the shoes in this 
way by spring blades, not only is the necessity of 
supporting one or other end of each shaker by a 
spring hanger or rocker or jointed support done 
away wih, and the momentum of one shoe at either 
end of its endway movement balanced by the 
momentum of the other shoe, which is then at the 
end of its movement in the opposite direction, but 
in addition, the spring blades, also by their elasticity, 
check the momentum of the shakers at the end of 
their upward and downward movement, and so 
diminish or avoid the blows which otherwise would 
take place between the crank-pins and the brackets. 
As each of the shakers is only restrained from 
turning upon the crank-pin by one or other of the 
spring blades, the spring will, if necessary, yield 
somewhat and diminish any blow which would 
otherwise take place, so giving a tremulous move- 
ment to the shaker instead of giving a blow upon 
the crank. 

The same firm show a chaffcutter in which the 
cutting blades are arranged on the surface of a 
drum, and not on a disc as is usual. The straw is 
fed directly up to the drum, and is cut with a 
scissor-like action by the curved blades. Machines 
on this principle have been made for cutting sugar 
cane, and have been most successful. 

Messrs. Allchin, Linnell, and Co., of North- 
ampton, show a thrashing machine drum comprising 
only thirty-one parts, a great reduction on the usual 
method of construction. In consists of a shaft on 
which are keyed three discs or heads, having eight 
recesses in each to receive the beater plates. These 
latter are each cast in one piece of channel section, 
and have tapered fitting pieces at each side at the 
parts where they lie in the recesses in the heads, 
and when they are driven home they fit snugly 
and securely in the heads without any additional 
fastenings. 





NOTES. 
THe AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 

Tus corporate body, which was established in 
New York on May 13, 1884, is a national organisa- 
tion of scientific electricians and electrical engi- 
neers, and the high character it aimed at has been 
steadily maintained, Its records show that it may 
be considered abreast of the electrical societies of 
the whole world for scientific ability and enterprise. 
The transactions of the Institute include papers on 
ajl branches of electrical engineering, and the list 
of members includes the leading electricians of 
America. It is, in short, the American counter- 

art of our own Society of Telegraph Engineers and 

lectricians, with, however, a more comprehensive 
title, and one which might be advantageously 
adopted by our own Society at this stage of its ex- 
istence. The American Society intends to establish 
a library, a museum, and perhaps an experimental 
laboratory. To this end the Society are making an 
effort just now to purchase a building in New York 
for the complete accommodation of the members and 
their guests. 


A Nove. Exectric ConpDENsER. 

It is well known that one method of drying wool, 
cotton, or other textiles which, have been treated 
in bulk, consists in placing them upon a drier con- 
structed by placing wire netting upon a framework 
some 10 ft. or 15 ft. wide and nearly twice as long, 
set up 4 ft. above the floor, and surrounded by tight 
sheathing. A rotary blower injecting a quantity of 
air heated by passing through a box containing coils 
of steam pipes, serves to facilitate the operation of 
drying. A gentleman standing near one of these 
blowers received a very powerful shock which could 
not be gre at the time, although clearly re- 
membered. A short time afterwards, while relating 


his experience, he found that the shock could be 


taken once, but not immediately afterwards. On 





examining into the matter, it was found that the 
wire netting above, and the zinc on the floor below 
the hot air, furnished the two conductors ; and the 
hot air between them was the dielectric which con- 
stituted a quite large condenser. The belt driving 
the blower generated considerable static electricity, 
and the relations were such that the electricity 
generated by the motion of the belt was stored upon 
the drier as a large condenser. 


THE DIMENSIONS OF THE ELEctTRICAL UNITS, 

A paper on the dimensions of the electrical units 
and their physical interpretation was recently read 
by M. G. Lippman at a meeting of the Académie 
des Sciences, at Paris. It is well known that the 
electrostatic unit of capacity has the dimension of a 
length, and that the electromagnetic unit of re- 
sistance has the dimensions of a velocity. It is on 
this account frequently stated that electric capa- 
city is a length, and resistance a velocity. Such a 
statement is, however, inexact, for it is inconceiv- 
able that the nature of an electric magnitude should 
change with that of the conventions by which it 
is numerically expressed. Such expressions can, 
however, be used as a criterion of the elegance of 
the employed method to measure an_ electric 
quantity, for the formule indicate the maximum 
simplicity which the system of measurement can, 
theoretically, attain to. For example, the capacity 
of a Leyden jar can be determined, at least theo- 
retically, by the measurement of a length only, for 
we may construct a metallic sphere and gradually 
increase its radius till its capacity is equal to that 
of the jar, and this equality can be determined 
without making any measure, by raising both con- 
densers to the same potential and discharging them 
through a differential galvanometer, When no 
motion of the needle of this instrument takes place 
the capacity of the sphere is, of course, equal to that 
of the jar, and this may then be determined in 
absolute electrostatic units by simply measuring 
the radius of the sphere. Similarly a velocity is 
theoretically the simplest measurement by which a 
resistance can be determined in absolute measure. 


REORGANISATION OF THE Russian MINISTRY OF 
Ratiways. 

A reorganisation is impending of the Russian 
Ministry of Railways. The post of assistant 
minister, established last year, is to be abolished, 
and a considerable saving is to be effected by super- 
annuating a number of highly salaried officials 
in the department. The work of the various 
departments is also being overhauled and redistri- 
buted among them. The saving effected by the 
alterations will be considerable, and will be applied 
to developing the railway system. The Russian 
Ministry of Railways, or Ministry of ‘‘ Ways of 
Communication,” as Russians themselves term it, 
not only secures supervision over railways, but 
also over all the rivers, canals, and postal roads 
throughout the empire, The roads of Russia are 
proverbially bad ; but that does not imply that 
they are devoid of means of locomotion. As a 
matter of fact the whole empire is dotted with 
postal stations, from 8 to 30 miles apart, where 
vehicles and horses are maintained at a fixed rate 
to convey persons travelling on the high roads. 
The charge is wonderfully cheap—the fraction of a 
penny per verst—and the service follows the 
Cossack in every part of Asia, even to Merv and 
Penjdeh. The management of the service is under 
the control of the local authorities, but the initial 
organisation and the supervision fall to the Ministry 
of Railways. The construction and control of 
canals occupy also a deal of attention of the de- 
partment. Russian canals are undergoing constant 
extension, having become even more important 
since the development of the railway system, which 
is not allowed to stultify them, as in this country. 
The minister in charge of the department, Admiral 
Possiette, has been minister longer than any one 
else in Russia, having held the reins of power 
fourteen years. Previously, he commanded the 
man-of-war Svietlana, which carried the present 
High Admiral of Russia, Prince Alexis, brother of 
the Emperor, on a journey round the world. It 
may seem curious that a naval man should control 
Russian railways, but events have justified the 
original choice ; and the minister possesses to a 
peculiar degree the confidence of the Emperor. 


Dancer or ‘‘ Cup-Patcues ” in BorErs. 

The practice of fitting cupped patches over the 
ends of defective stud stays in marine boilers is a 
most objectionable one, and the dangers attending 
it have been several times pointed out in the 





reports issued by the Board of Trade on boiler 
explosions. More than one serious explosion 
has been the direct result of this vicious method 
of repairing a leaky stay. From the report just 
issued, however, of No. 231 Preliminary In- 
quiry, under the Boiler Explosions Act, it would 
appear that this objectionable method of executing 
a repair, or rather of attempting to make a leaky 
stay tight, is still frequently resorted to. The 
casualty with which the report deals, occurred on 
July 15 last on board the s.s. Guy Fawkes, while 
the vessel was lying at Kames Gunpowder Wharf, 
Kames, Argyleshire, and was due to the complete 
collapse of the furnace crown. The boiler was of 
the ordinary multitubular marine type with a single 
furnace tube and combustion chamber, and set of 
return smoke tubes. On the day before the casualty 
occurred, one of the screw stud stays at the bottom 
of the combustion chamber was found to be leaky, 
and the engineman, after driving a thin wedge be- 
tween the end of the stay and the hole in the plate 
fitted a ‘‘cup-patch” consisting of a piece of plate 
about 4 in. square over the end of the stay, the 
patch being secured with four bolts and made with 
a putty joint. The engineman then filled up the 
boiler with water, got up steam, and turned into his 
berth for the night. On entering the stokehole at 
5.15 a.m. the following morning he found the glass 
water gauge empty, steam at 351b. per square inch, 
and waterrunning outof theash-pit. Instead of draw- 
ing the fires at once, he started the donkey to pump 
the water out of the bilge, with the result that in 
25 minutes afterwards the furnace crown completely 
collapsed. Fortunately the plate did not rend and 
the damage was confined to the furnace and tube- 
plate, some of the holes in which were enlarged 
and distorted. On examination after the failure, 
it was found that the water in the boiler had 
leaked away at the defective stay at the bottom of 
the combustion chamber, and thus allowed the 
furnace and tube-plates to be laid bare and become 
overheated. The report points out that cupped 
patches should never, even when properly dished, 
be fitted over the ends of screwed stays, and that 
the proper way of repairing such a defect is to drill 
out and re-tap the holes in the plate and renew the 
stay with another of larger diameter. The applica- 
tion of a cupped patch in no way makes good the 
defect, it only conceals it from view and allows it 
to go on developing out of sight. Even if tight 
when first put on, there is no telling how long it 
will remain so, and leakage may recur at some in- 
opportune moment and be fraught with very serious 
consequences. That noone was killed or injured 
in the case referred to was more the result of good 
luck than good management. 


Tue Exectric Licut at THE ADELAIDE 
INTERNATIONAL EXHIBITION. 

The International Exhibition, which is now being 
held at Adelaide to celebrate the Jubilee of the 
colony of South Australia, has been a most gratify- 
ing success, and to this success, it is believed, the 
bright and cheerful appearance of the buildings at 
night, due to the adoption of electric lighting, has in 
no small measure contributed. The installation, 
which comprises in all 145 arc and 266 incandescent 
lamps, has been carried out by the Australian 
Electric Light, Power, and Storage Company, of 
London and Sydney, and is, so far as the arc light- 
ing is concerned, the largest yet attempted in 
Australasia. The dynamos for working this part 
of the installation are eleven in number, comprising 
ten No. 7a Brush dynamos, each of 8000 watts 
capacity, and one No. C convertible Brush dynamo 
of 6000 watts. The latter machine is provided with 
an ingenious switch, by means of which it can be 
made to furnish either a current of 10 ampéres at 
600 volts or a current of 20 amptres at 300 volts, a 
device which makes it a very useful machine for 
charging accumulators when not employed in are 
lighting. The incandescent plant consists of three 
C? 8000 watt Victoria dynamos, one Edison-Hop- 
kinson dynamo of 7800 watts, and one Edison 
dynamo of 5000 watts. These, with the are lighting 
dynamos, are arranged in two parallel rows and 
secured to heavy balks of Oregon timber, which in 
turn are bolted to transverse sleepers, buried under 
3 ft. of concrete. The driving is effected by belts from 
a countershaft 70 ft. jong and 4 in. in diameter, sup- 
ported on wooden trestles, and to obviate the risk 
of a breaktlown this shaft has been cut up into six 
sections, each driven by a separate engine. These 
have been supplied by Messrs. Robey and Co., of 
Lincoln, through their agents, Messrs. Harrold 
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Brothers, of Adelaide, who are also the agents for 
South Australia, of the contractors in chief. Five 
of the engines are of the firm’s well known portable 
and semi-fixed types, and range from 12 to 20 nomi- 
nal horse-power ; the sixth is, however, a horizontal 
engine fitted with Proell’s automatic expansion 
gear, and is of 30 nominal horse-power. Re- 
turning to the electrical arrangements, the current 
is conveyed from the dynamos by cables, laid in 
a wooden trough underneath the flooring, to a 
somewhat elaborate switchboard from which all the 
lights in the building are controlled. To obviate 
the difficulty which arises from an arc forming 
between the contact pieces of a switch in breaking a 
high tension arc circuit, each of the dynamos is pro- 
vided with an additional switch, by means of which 
the field magnet coils can be short-circuited, so that 
the dynamo ceases in a few revolutions to generate 
electricity, and the main switch can then safely be 
opened. Both the incandescent circuits are pro- 
vided with safety fuzes, and each has, in addition, a 
Cardew voltmeter, and an Ayrton and Perry direct- 
reading spring ammeter, reading in one case from 
4 to 20 ampéres, and in the other up to 200 ampéres. 
The total length of cable used in the Exhibition 


amounts to eight miles, and the circuits have, as far| ¢ 


as possible, been so arranged that no department is 
lighted off one circuit only, thus obviating the risk 
of a breakdown putting any room into total dark- 





ness. The installation has given complete satisfac- 
tion. 
NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market opened 


strong last Thursday, but afterwards gave way. A large 
amount of business was done. While there was heavy 
buying, and largely on London order, there was also 
heavy selling, and the market fluctuated to some extent. 
At the close prices had rather lost ground on the day. 
Hematite warrants moved in sympathy with Scotch iron, 
but the tone was steadier, and a large quantity thrown 
on the market was readily absorbed. The closing settle- 
ment prices were—Scotch, 40s, 104d. ; Cleveland, 32s. 14d. ; 
hematite iron, 43s. 104d. per ton. At the opening in the 
forenoon Scotch iron fetched 41s. 5d. per ton cash. 
Friday’s market opened weak, and at one time the price 
of Scotch warrant iron was 44d. per ton down, but the 
close was a turn firmer, and only 2d. under the previous 
day’s close. Cleveland warrants declined 44d. per ton, 
and hematite iron 2d. per ton. On the week Scotch iron 
was still 44d. and hematite iron 4d. per ton under the 
previous week’s close, and Cleveland warrants closed at 
the same prices as on the previous Friday. The warrant 
market opened bead strong on Monday, and prices had a 
smart rise all round. A number of orders for warrants 
were placed on London account. Scotch iron rose 114d. 
per ton, Cleveland 9d., and hematite warrants 1s. to 
104d. per ton. The settlement prices at the close were— 
Scotch warrants, 41s. 9d. per ton; Cleveland, 32s. 6d.; 
hematite iron, 443, 44d, per ton. The market again opened 
very strong yesterday, but prices gave way. A recovery 
subsequently took place, however, and Scotch iron closed 
2d. per ton higher than on the preceding day, while 
Cleveland and hematite warrants were, respectively, 3d. 
and ld. per ton dearer. Activity has again characterised 
the pig-iron market to-day, and a large business has been 
done, chiefly again in behalf of outsiders. London and 
the Continent are in the market to-day taking warrants 
freely, the result, with local orders, being an advance in 
the forenoon to 42s, 3d. per ton cash for Scotch iron, and 
in the afternoon to 42s. 10d. cash buyers. Cleveland and 
hematite wa.rants also made decided advances in prices. 
The market continues to show a considerable amount 
of animation from day to day. On the part of out- 
side investors an increased degree of interest seems to be 
taken in the ee warrant market; and especially 
notable are the orders received from London operators. 
The shipments of pig iron continue to be ona fairly good 
average scale, principally owing to large consignments of 
iron going forward to Italy in anticipation of an advance 
inthe import duties. A fair inquiry from the United 
States for Scotch pig iron has been reported during the 
past few days, but it has not publicly transpired that any 
large orders have been placed. A more hopeful feeling 
-n reference to the trade in Scotch iron with America has 
been excited by the liberal tone of the American message 
just sent to Congress by President Cleveland, whose 
mind seems to have a decided tendency in the direction 
of free trade. Several brands of makers’ iron have been 
advanced in price during the week, and Scotch hematite 
iron has gone up 2s. within the past few days. The number 
of blast furnacesin actual operation remains unchanged—84 
as compared with 66 at this time last year, and 92 at this 
time two years ago. It is stated that the furnaces of the 
Monkland Iron Company, now that they have passed into 
the hands of new owners, are to be dismantled. Their 
annual make of pig iron was about 40020 tons. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 6281 tons, against 13,594 tons in the pre- 
ceding week, and 4289 tons in the corresponding week of 
last year. They included 1130 tons to the United States, 
150 tons to South America, 375 tons to Australia, 1440 
tons to Italy, smaller quantities to other countries, and 
1777 tons coastwise. ‘he stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 939,658 tons, as compared with 938,065 tons 








yesterday week, showing an increase for the week of 
1593 tons. 


The Steel Trade.—Within the past fortnight or so a 
great change for the better has come over the position of 
the steel trade of Lanarkshire. At the beginning of 
November makers of steel plates and angles were pressing 
for delivery of specifications in order to get on with work 
that had been ordered, while for fresh contracts they were 
disposed to take prices which certainly were not highly 
remunerative. Now, however, there is not, it is gene- 
rally believed, a steel-making firm whose order-books are 
not fairly well filled; and there are none who are not 
standing out firmly for an advance of from 7s. 6d. to 
10a. per ton over the rates ruling for plates and angle-bars 
ten days since or thereby. This extraordinary alteration 
in the condition of things—a revolution, as it might almost 
be termed—has been brought about by the placing of 
orders for an unlooked-for large quantity of steel for ship- 
building and other purposes. During the month of October 
and November the amount of new shipping known to 
have been contracted for on the Clyde was at least 
60,000 tons, and that quantity has been considerably added 
to this month. The new orders for steel have been very 
generally apportioned over the various firms in and 
around Glasgow, while at least 40,000 tons have already 
been placed with one of the firms. This week’s quota- 
tions are something like the following: Angle bars, 
5l.. 103s. per ton; ship-plates, 6/. 10s.; boiler plates, 
6l. 15s. ; rivet bars 6/.—all less the usual discount. It 
is satisfactory to know that the dispute between the Steel 
ompany of Scotland and two or three classes of their 
workmen has been amicably settled by a little concession 
on both sides. 


The Malleable Iron Trade.—This branch of trade has 
again taken a step forward, almost every firm ema | 
become very busy with fresh orders at advanced prices al 
round. Sheets are said to have risen in price 6s. 3d. per 
ton, the makers now quoting 6/. 10d. per ton. 


Further Shipbuilding Contracts for the Clyde.—The 
frequency with which new shipbuilding orders have been 
placed with Clyde firms is quite abnormal and phenomenal, 
and the past week has certainly been fruitful in that 
direction. A fast paddle steamer has been contracted 
for by the Fairfield Shipbuilding and Engineering 
Company, the order being from the London, Brighton, 
and South Coast Railway Company. She is to be a 
vessel of nearly 1200 tons, and is to be fitted with 
engines of great power to give a high rate of speed. 
For an east coast firm Messrs, William Simons and Co., 
Renfrew, have contracted to build a first-class steel screw 
steamer of 1000 tons. She is to be built under Lloyd’s 
special survey to class 100 A1, and is to be supplied by 
the builders with triple-expansion engines. An order 
for two screw steamers for an American firm has been 
ee with the London and Glasgow Shipbuilding and 

ngineering Company (Limited). It is stated that the 
steamers are intended for the American and Southern 
fruit trade, which is largely carried on by British-owned 
vessels. Messrs. Charles Connell and Uo., Whiteinch, 
have secured the contract for a steamer of about 2200 
tons for Messrs. James Gardiner and Co., of Glasgow. 
Messrs. D. Stewart and Co, will supply the engines, At 
least three of the Port-Glasgow firms are benefitting by 
the present demand for new shipping. Messrs, John 
Reid and Co. have secured an order from Messrs. Aitken 
and Walker, Glasgow, to build a steel screw steamer of 
3000 tons deadweight carrying capacity for the Mediter- 
ranean and Black Sea trade. The same firm of ship- 
owners have also placed an order for a similar vessel with 
Messrs. Robert Duncan and Co., the engines to be sup- 

lied by Messrs. Muir and Houston, Glasgow. “Messrs. 
re and Co. have likewise contracted to build a steel 
sailing barque of 1260 tons register for a London firm. 
Messrs. William Hamilton and Co. —also of the ‘‘ Port”— 
have’ just booked a contract to build a steel twin-screw 
reg of about 160 ft. keel, for the Canadian passenger 
trade. 


Institution of Engineers and Shipbuilders in Scotland,— 
An ordinary meeting of the Graduates’ Section of this 
Institution was held last night, Mr. Angus Murray, Pre- 
sident, in the chair. Mr. George C. Thomson, F.C.S., 
read a very comprehensive paper on ‘‘ Smoke,” in the 
course of which he dealt with many interesting matters 
connected with his subject. In the discussion which 
followed Councillor W. R. W. Smith urged upon the 
members present the advisability of dving all in their 

ower to secure that, at the forthcoming International 
Exhibition in Glasgow, each of the boilers be supplied 
with a separate chimney, so that a series of exhaustive 
trials may be made with mechanical stokers, &c , and a 
other means, for ths purpose of showing what might be 
done in the way of smoke prevention. A better oppor- 
tunity for this could not be found, he said, and it would 
at the same time be of great value for scientific and prac- 
tical purposes, Mr. Thomson was awarded a hearty vote 
of thanks for his excellent paper. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
attendance on Change and the market was strong, No. 3 
Cleveland pig for prompt delivery being offered at 32s. 
per ton. For warrants 33s. perton was paid. We are glad 
to be able to report that the increased demand is not con- 
fined to any particular branch of the trade, and but for the 
fact that makers are now well sold, and are consequently 
holding off for higher prices, large orders for every kind 
of material might have been placed. Hematite pig iron is 
firm at 44s. to 443, 6d. per ton for Nos. 1, 2, and 3. f.o.b. 
east coast ports. The malleable iron works in the dis- 





trict are busier, plates being now quoted 4/. 10s. to 
4l. 12s. 6d. per ton, less 24 per cent. at works. Messrs. 
Connal pon Co., the warrant storekeepers at Middles- 
brough, had in stock on Monday night 326,797 tons of 
pigiron, a decrease of 107 tons on last week. In Glasgow 
the same firm hold 939,658 tons. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association have just issued from 
their offices at Middlesbrough their monthly returns 
showing the make and disposal of pig iron during the 
month of November. The statistics are considered satis- 
factory. Of 155 blast furnaces there are 93 in operation. 
The total production of these furnaces amounted to 
209,152 tons. This is a decrease of 12,613 tons on the 
month of October. The stocks of pig iron now stand at 
629,935 tons, being an increase of only 1721 tons on the 
previous month. 

Engineering and Shipbuilding.—There is more work in 
the engineering shops, and marine builders are busier. 
More activity is apparent at the ironfoundries, and ship- 
builders are better employed. In this department a great 
amount of tonnage has mn placed recently on the east 
coast and on the Clyde, and fresh orders continue to come 
to hand. Itis satisfactory to be able to state that some 
of the yards which have been closed for the greater part 
of the year, are reopening. Steel ship-plates are quoted 
6/. 5s. per ton less 24 per cent. at works, and rails are 
offered at 41, 2s, 6d. f.0.b. 


New Shipyard for West Hartlepool.—Messrs. W. Gray 
and Co. are commencing with the new shipyard they in- 
tend to construct on a site adjoining the West Hartlepool 
Marine Engine Works. When it iscomplete they will be 
able not only to build merchant and passenger steamers 
of the largest class now in use, but also to tender for the 
construction of naval ironclads for the British and other 
Governments, and the establishment will then rank 
among the largest in the kingdom. 


The Coal and Coke Trades.—The fuel trades are steady 
and prices remain unaltered. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Coal Dust, a Cause of Explosions.—Professor Arnold 
Lupton, of the Yorkshire College, Leeds, lectured at the 
Firth College, Sheffield, on Saturday, on “‘ Coal Dust, a 
Cause of Explosions, and how to Lay it.” There was a 
large attendance, consisting chiefly of those engaged in 
mining. Professor Lupton said it had been taken for 
granted that firedamp or marsh gas was the cause of 
every colliery explosion, and the = of inquirers had 
been closed to every other cause. French mining engi- 
neers appeared to have been the first to suggest coal dust 
as a cause of explosions, but in 1876, Mr. William Gallo- 
way, one of Her Majesty’s inspectors of coal mines, sent 
a paper to the Royal Society, in which he gave the 
evidence of experiments and investigations to prove 
that coal dust was the prime agent of destruc- 
tion in colliery explosions. This he followed up 
with other papers. Other mining engineers then took 
up the inquiry, the Royal Accident Commission, Pro- 
fessor Abel, the Prussian Firedamp Committee, and 
others, made experiments, but to Mr. Galloway belonged 
the chief credit of the discovery that coal dust was the 
main agent in colliery explosions. In 1887, after about 
100 years’ experience, they had discovered what was an 
obvious fact, that coal dust was explosive. There was 
nothing surprising in this. The composition of coal dust 
and air was similar to that of gunpowder. The lecturer 
then gave some interesting experiments, and, with the aid 
of numerous diagrams, described a number of colliery 
explosions in various coalfields in peg senate Derby- 
shire, Yorkshire, Durham, and Scotland. Professor Lupton 
proceeded to describe the cause of coal dust and the means 
of laying the dust by high-pressure water jets, compressed 
air water jets, and other means ; and, in conclusion, stated 
that several results were now plain—first, that coal dust 
was as dangerous as firedamp or loose gunpowder ; second, 
that the coal dust could be laid easily, cheaply, and with 
economical effects, and that the health and comfort of the 
miners would be improved, and the death-rate from col- 
liery explosions be reduced by 75 per cent. 


Conference of Miners at Barnsley.—On Saturday the 
adjourned conference of miners’ delegates from various 
collieries in South and West Yorkshire, which first 
assembled a fortnight ago, was resumed at the Miners’ 
Hall, Barnsley. There was a very large attendance of 
delegates representing, not only associated but non-asso- 
ciated coilieries in various parts of the country. The 
resolutions were as under : ‘‘ That this conference of miners 
composing the whole of the county, hereby declares that, in 
our opinion, itis as possibleto apply restriction to the ‘ get’ 
of coal in our mines, as it is to apply restrictions in mills, 
factories, or iron or steel works, as has been often done in 
the past by works in various parts in the country. We, 
therefore, pledge ourselves to do our uttermost to have 
this principle applied at the earliest possible moment, as 
we believe the results of restriction, whenever applied, will 
be both beneficial to health and advantageous in respect 
of better wages, and better reputation of work and wages 
in every mining community.” ‘‘ That in consequence of 
the colliery owners having advanced the prices of coal in 
both West and South Yorkshire, we consider our em- 
ployers should give us a fair chance of the extra prices 
now being paid by the public, and we consider the coal- 
getter, cae. all persons engaged in getting coal, should 
share in the bettered condition of the coal trade; that we 
ask the owners of Yorkshire for an advance of 10 per 
cent. on our present rate of wages.” ‘‘ That this con- 
ference also once more offers to the colliery owners of 
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Yorkshire to agree to a Board of Conciliation to regulate 
general and local rates of wages.” 


Trades of South Yorkshire.—Steadiness continues the 
leading feature in the local iron trade. The only increase 
in price is with respect to the Bessemer pig iron trade, 
Owing to the advance in hematites, prices are a shade 
higher, rails having advanced from 4l, 2s, 6d. to 41, 5s. 
Light sections of manufactured iron are in quiet but 
regular demand, angles and tees fetching from 5/. 10s. to 
61. for ordinary qualities, and best from 61.108, to7/. The 
demand for plates for boiler purposes is light at from 7J, 
to 7/. 15s. for best boiler quality. 

Rotherham and Bawking Railway.—The making of this 
railway, which was sanctioned by Acts passed in 1881 and 
1882, has not been proceeded with, and in the next session 
of Parliament it is proposed to obtain powers to abandon 
it, as well as to provide for the release of the deposit in 
Chancery and the winding up of the company. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has presented some 
buoyancy—indeed, it is thought that something like a per- 
manent improvement has set in. Orders are plentiful, 
and prices for all descriptions have ruled firm. House 
coal has also shown more activity, the demand for No. 3 
Rhondda being very strong. he demand for furnace 
and foundry coke has been good, and prices have shown 
an upward tendency. A slight improvement recently 
noted in patent fuel has been fully maintained. As re- 
garde the manufactured iron and steel trades, the prin- 
cipal works have been fully employed, but orders are 
stated to be not coming in quite so freely as could be de- 
sired. There has been, however, an appreciable improve- 
ment in the demand for steel rails. 


South Hams Railway. — After having occupied a year in 
its construction a massive iron bridge over the Laira has 
been completed, and so is practically an extension of the 
Plymouth and Dartmoor Railway to Pomphlett, which is 
as far as the new line will be carried, till an amended 
South Hams Railway scheme receives Parliamentary 
sanction. The new bridge across the Laira is 640 ft. 
long, and 750 tons of iron have been used in its construc- 
tion. Built almost parallel with the Laira bridge, the 
columns of iron cylinders which support the structure 
have been erected abreast of the stone piers of the old 
bridge, sothat the waterway is notinterfered with. The 
bridge is on an incline of 1 in 66, and on the curve 
in the three first spans at the Plymouth end, the 
curve having a radius of 660 ft. The bridge is built on 
iron cylinders, ‘the bottom ones having a diameter of 
8 ft. and the top of 5 ft. These are hollow, and have 
been filled with solid masses of concrete. The bridge has 
taken somewhat longer to construct than was anticipated, 
owing to its having been found necessary to go in some 
cases 40 ft. lower than was calculated to reach the rock 
below the bed of the Laira ; in some places, indeed, it was 
necessary to go to a depth of over 80 ft. The work has 
been carried out by Messrs. Head, Wrightson, and Co., of 
Stockton-on-Tees, for the contractors of the railway, 
Messrs. Relf and Pethick, of Plymouth. 

Railways in the West.—Substantial progress is being 
made with the construction of the Plymouth, Devon port, 
and South-Western Junction Railway from Devonport 
to Lidford. Messrs. Relf and Pithick, the contractors, 
are at present cumloyaal 1500 men. The Brickfields 
bridge will be shortly completed, thus permitting traffic 
to be turned over it. The heading has got about a third 
of the distance through a tunnel in progress under 
Devonport Park. The railway will taken in an 
almost straight line through the margin of the Tamar, 
over Tamerton Creek to Warleigh ood, and across 
the Tamar to the Beerferrers side, This part of 
the work will comprise a viaduct a little over a 
quarter of a mile in length. The designs for the 
viaduct have been submitted to the Board of Trade, but 
work has not yet been commenced. At Shilla Mill a 
tunnel is being driven with great speed. Stone for the 
work is obtained at the Shilla Mill quarry close by, and 
some hard stone is likewise secured from the cuttings. All 
the bridges of the line are substantial stone structures. 
Beyond Shilla Mill a viaduct will carry the line over a 
deep valley, the viaduct having a length of 200 yards, 


New Wagon Works.—It is stated that new wagon works 
are oe to be established in the neighbourhood of Mon- 
mouth, 


Bristol Port Railway and Pier.--The Bristol Port Rail- 
way and Pier Company adopted on Thursday a special 
report of the directors advocating an extension of the 
line [from Clifton to the City Docks, Mr. J. Kincaid 
described in detail the route to be taken by the proposed 
extension. He observed that the present line extended 
from Avonmouth Docks to the Hotwells, and it was pro- 
posed to continue it from that point through a part of 
Clifton to a point at Caron’s Marsh, thence the line would 
cross the Floating Harbour by means of a swing bridge, 
and continue round the quays. It is proposed to have a 
station at an open space in Ccrnwallis-crescent. The 
terminus of the line would be at Green’s Dock. The rest 
of the extension would be more properly described as goods 
sidings. 

The Dowlais Works.—Trial shafts are now being sunk 
on a site between the Brickfields on the East Moors and 
the Tharsis Copper Works. The first of these shafts is 
near the brick kilns, where excavations to a depth of 20 ft. 
have reached a gravelly foundation. The second shaft is 
at the other extreme edge of the’ site, _—— the offices 
of the Copper Works, where the sinking has been attended 
with much the same results. The operations are being 
continued. 





MISCELLANEA. ‘ 
THE Japanese Government have just ordered two iron- 
clads in France, probably from political rather than com- 
mercial considerations. 


The Small Arms Committee visited Aldershot on Tues- 
a7 for the | ag of experimenting with a new-pattern 
rifle. The firing took place on the Cesar’s Camp ranges 
in very unfavourable weather, The results of the experi- 
ments were not made known. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending November 27, 
amounted, on 15,500 miles, to 1,136,810/., and for the cor- 
responding period of 1886, on 15,386 miles, to 1,126,0310., 
an increase of 114 miles, or 0.7 per cent., and an increase 
of 10,7791.. or 0.9 per cent, There was an increase of 
36901. in the Midland. 


An order has been received at the dockyards from the 
Admiralty directing that for the future in steam trials of 
commissioned ships the engines must not be driven to de- 
velop more than the power realised by the contractors 
with open stokeholds, It has been found that b pope 
ling ships on these trials at unnecessary and wholly ex- 
prin seg rates of speed the hull and machinery are greatly 
strained. 


Some little time back the Local Board of Walton-le- 
Dale advertised for schemes for the sewering and disposal 
of the sewage of their district, and in response to this 
many schemes were sent in by some of the most eminent 
engineers in the country. The ultimate decision as to the 
merits of the various schemes was submitted to Mr, 
Thomas Fenwick, of Leeds, who has just awarded the 
first premium to Mr. William Wrennall, of Liverpool, 
and the second premium to Measrs, H. T. Johnson and 
Co., civil engineers. 


A road bridge is now in course of construction over the 
River Tay af Caputh Ferry, four miles east of Dunkeld. 
The superstructure, which is 20 ft. wide, will consist of 
three spans of 140 ft. each, the road being carried by steel 
lattice girders. For the piers, caissons wil be sunk b 
the pneumatic process, and when at the required dept! 
they will be filled with concrete, y by which masonry 
will be built up to the underside of the girders. The de- 
signs have been prepared by Mr. J. E. Tuit, A.M.I.C.E., 
and the work is being carried out by Messrs. Arrol and 
Co., Dalmarnock Iron Works, Glasgow. 


A series of trials with steel armour piercing projectiles 
manufactured by Messrs. Hadfield and Co., Sheffield, 
have lately been made at Shoeburyness. The first test 
consisted in firing a 6-in. shot, weighing 100 lb., at a 
Cammell compound ee, 9 in. thick and 4 ft, square, 
backed by 12 ft. of oak. The shot passed clean through 
the plate, and penetrated a distance of 5 ft. into the 
backing. A test of a 12-in. esnips by the same manu- 
facturers, against a 12-in. Brown compound plate, was 
afterwards made, and the results obtained were equally 
satisfactory. 


The first steam navvy, or digger, was set to work on 
the Manchester Ship Canal last Friday, and several more 
have since commenced work. Seven hund men have 
now been put on upon this, the first section of the canal, and 
many more will shortly be engaged. As each steam navvy 
is put into operation the services of an additional number 
of men will be required. The steam digger removes the 
surface soil at the rate of 1200 cubic yards per day. The 
soil is then taken away by locomotives and cars to suitable 
spots to be ge A special water supply is being laid 

and a light railway running from Bromborough to 


on 
Ellesmere Port, a distance of some miles, is nearly com- 
pleted. 

An official notice from the Ministry of Commerce and 
Industry, in Paris, has just been issued in reference to 


meee foreign exhibitors to the great International 
xhibition of 1889. This notice informs English manu- 
facturers, artists, and, industrials generally, who ma 
desire to take part in the Exhibition, that until a Britis. 
Commission shall be established in London, all informa- 
tion will be given, and all interests duly attended to 
if applications are’ made either to the Consul-General 
for France, 38, Finsbury Circus, E.C., or to the Con- 
sulates in Liverpool, Glasgow, Dublin, Newcastle, and 
Cardiff.! All applications for space, &c., will be for- 
warded to the General Administration of the Exhibition, 
where they will be duly attended to, until the British 
Commission shall have been formed. 


As a result of the ballot of members the Council of the 
Tron and Steel Institute have decided to accept the invi- 
tation given by the American iron and steel masters at 
the Manchester meeting in September last, to hold the 
next autumnal meeting of the Institute in the United 
States. Two hundred and fifty members, including Mr. 
D. Adamson (the President), Sir L. Bell, Sir J. Jenkins, 
Mr. Carbutt (President of the Institution of Mechanical 
Engineers), Mr. W. Richards, Mr. Martin, Mr. Snelus 
Mr. Gilchrist, Mr. H. F. Pease, M.P., and’ number of 
members from Germany, Westphalia, Sweden, Italy, and 
Spain, have promised to attend the meeting. The date 
of the meeting has not yet been fixed, but it is likely to 
take place in September. This will be the first occa- 
sion of an English scientific society holding its regular 
session in the United States. 


The annual report of the Secreta: 
of the United States gives the usual financial figures, 
showing a surplus of 55,567,849 dols. in the last 
fiscal year, which with additional money aggregat- 
ing 80,023,570 dols., was applied to the redemption 
of the public debt. For the current fi year, 
ending on June 30 next, the revenue is estimated at 
383,000,000 dols., and the expenditure at 316,817,785 dols, 


of the Treasury 





This expenditure includes 46,817,785 dols, for the sinking 
fund, which sum has already been expended in buying 
bonds, ° The estimated surplus in addition to the sinking 
fund is 66,182,214 dols. For the next fiscal year, ending 
on June 30, 1889, the secretery estimates the revenue at 
383,000,000 dols., the expenditure, excluding the sinking 
fund, at 278,686,634 dols., and the surplus at 104,313,366 


dols, 


Speaking at Liverpool Mr. A. B. Forwood, secretary to 
the Admiralty, stated that, apart from the two giant iron- 
clads, the Nile and the Trafalgar, which would be the most 
powerful vessels of the class in the world, not only in arma- 
ment, but in speed, they had no fewer than seventeen power- 
ful armour-plated vessels with a speed of 17 knots, and with 
a very large gun power, which would be completed by, at 
any rate, the middle of next year. There were also two 
large cruisers with a speed of 17 knots, and this year the 

laid down five vessels of 3000 tons displacement 
each, that would have a seagoing power of not less than 20 
knots. Those vessels would not, as in old times, take 
ten, a dozen, or twenty years to build, but were put in 
hand with the intention of being completed at the earliest 
possible moment, and he believed that the five vessels— 
three of which were being constructed at the dockyards 
and two by private contractors—would be ready for com- 
mission certainly within two years, and probably within 
eighteen months of the date at which they were laid down: 


We are informed that the facts connected with the 
failure of the boilers at the Vienna Opera are as follows : 
Six steel boilers 120 to 140 horse-power each, were made 
for Messrs. Crompton and Co. by the Witcowitz Iron 
Company, in Moravia. Messrs, Crompton specified that 
the material used should be the best mild steel ordinarily 
used for boilermaking. From the very first, however, 
the steel actually used began to give trouble; one of the 
plates in the water leg cracked under cold water pressure 
when it was tested, before steam was got up, and two 
other boilers failed within forty-eight houra of starting 
work, These defects admitted of temporary repairs ; 
meanwhile work was carried on with the other three 
boilers. After about twelve weeks work, however, similar 
cracks began to show themselves in the main shell of the 
boilers, which were then considered dangerous, and the 
work was stopped by order of an Imperial Commission, 
The cracking is one of those instances which so often 
occur with steel boilers; we may instance that of the 
Czar’s yacht, the Livardia, and which at the time excited 
great interest among the marine engineers, The cracks 
in nearly all cases appeared when the boilers were cooled 
down and opened up for cleaning purposes. The steel 
used was Bessemer produced by the basic process. The 
whole of the six boilers were got out from the underground 
boiler-house, and two large-sized locomotive boilers that 
happened to be available were got into position; and 
steam got up within nine days of the order to stop the de- 
fective boilers. The Opera was lighted on the tenth day. 
The whole of the rest of the machinery was found to be 
in perfect order, the accumulators not having suffered in 
the least. With the exception of this one failure of the 
boilers there has been no hitch whatever in the running 
of this large installation of 6000 lights since the commence- 
ment, 





Loss or THE ‘‘ Wasp.”—In a paragraph in our last issue 
commenting on the numerous breakdowns which are said 
to have occurred with the machinery of the Rattler, we 
remarked that these accidents might possibly throw some 
light on the loss of the Wasp. e have now received a 
letter from the North-Eastern Marine Engineering Com- 
pany informing us that the machinery of the Wasp, 
which was constructed by them, was of totally different 
design from that of the Rattler, which was engined by 
another firm, and that reports received by them from the 
Wasp go to prove that the machinery was in every way 
thoroughly efficient and gave entire satisfaction to the 
engineer of that vessel. 


SoctrtTy OF ENGINEERS.—At a meeting of the Society 
of Engineers, held at Westminster Town Hall on Monday 
evening, December 5th, Professor Henry Robinson, Pre- 
sident, in the chair, a paper was read on ‘‘A New For- 
mula for the Flow of Water in Pipes and Open Chan- 
nels,” by Mr. Edgar C. Thrupp. The author said that 
having worked out, by means of graphic diagrams, a for- 
mula for the flow of water in pipes, based on a large num- 
ber of experiments by M. Darcy and others, with some 
by himself, he was induced to try this year how far 
experiments on the flow of water in open channels (such 
as those Is Darcy and Bazin, and by Major Cunning- 
ham) would be amenable to the same mode of treatment. 
The results were not only satisfactory, but unexpectedly 
threw light upon some points in the question of the flow 
in pipes, which had before been difficult to explain. He 
had thus been enabled to obtain a general formula, appli- 
cable both to pipes and open channels, and taking into 
account the effects on velocity of the varying relations 
between hydraulic depth and roughness of surface, in a 
manner that had not hitherto been done, After describ- 
ing the experiments of Professor Osborne Reynolds, 
which brought out the curious fact of a “‘critical velocity ” 
at which eddies come in, for a limited range of velocities, 
after which an even flow again takes place, the author 
described the apparatus he had himself used, and showed 
the graphic results of experiments, which he had also re- 
duced to tabular forms. He then gave Reynolds’ formula 
and Hagen’s, of which latter his own was a modification, 
the changes introduced having for their object to express 
the effects of various degrees and kinds of roughness in 
the surfaces flowed over, with varying hydraulic depths. 
He concluded by justifying the effort to make a more 
accurate formula, by comparing the results of experiments 
with results obtained by calculation. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
CompiteD spy W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; none are mentioned, the 
Specification ts not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-Lane, E.C., either per: iy, or , enclosing 
amount of price and postage, addressed to H. ReapErR Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

advertisement of the pt of a complete specification, 
ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


GUNS. 


13,268. C. H. Murray, ig OE ge Im- 

roved Gear for Guns Fitted with Hydraulic 
Running in and out Cylinders. [8d. 3 Figs.) October 
18, 1886.—The gun a is run in and out by means of the hydraulic 
cylinder d in which works a piston d', the rod of which is attached 
to the gun carriage b. The improvement consists in introducing 
additional valve apparatus on the pipe e, which serves for the 
passage of fluid under pressure to and from the rear end of the 
cylinder d to work the gun. This additional valve apparatus, 
shown on a larger scale in Fig. 8, comprises a pair of throttle 
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valves f, g, 80 arranged that the water going to the cylinder tends 
to shut one valve f and lifts and passes the other valve g, while on 
passing back from the cylinder the water lifts and passes the first 
valve f and tends to close the last oneg. When a tappet rod &, 
carried upon the gun slide, is set in motion by the carriage }, it 
moves the lever iso as to compress one or other of the helical 
springs h, thereby bringing a gradually increasing pressure upon 
the valve f or g by which the water is passing, and as the action 
continues, finally the water is so throttled that the carriage comes 
gently to rest. (Sealed November 8, 1887). 


13,269. C. H. Murray, Newcastle-upon-Tyne. Im- 

roved Means for Controlling Hydraulic Apparatus 

sed for Training and Elevating Heavy Guns and 
Revolving Turrets and tables. [ls. 3d. 8 Figs.) 
Oetober 18, 1886.—The valves of hydraulic engines employed to 
train heavy guns, &c., are worked by means of an hydraulic 
cylinder with valve opened by hand gear and closed by the result- 
ing motion of its piston or ram, such motion also starting the 
hydraulic engines, which as they work’close their own valves and 
so are brought again to rest. (Sealed November 18, 1887). 


14,605. G. F. Harrington, Ryde, Isle of Wight. 
Improvements in Firearms and in Projectiles for 
the same. (8d. 3 Figs.] November 11, 1886.—According to 
this invention the bore of gun barrels is made uniformly tapering 
towards the muzzle, and the shot or shell is provided with a 
flexible or spring collar which in its uncompressed state fits into 
the bore at the breech end of the gun, (Accepted October 1, 1887). 


EXPLOSIVES. 


11,140. R.H. Punschon, London, losive Com- 
pounds. ([6d.] September 1, 1886.—Picric acid is mixed with 
chlorate of potash and charcoal with the addition of oil or of 
nitro-glycerine. (Accepted July 2, 1887). 


14,803. Sir F. A, Abel, London. 
Smokeless llosive. [4d.] November 15, 1886.—A nitro- 
compound is mixed with nitrate of ammonia, and is then treated 
with either petroleum oil or spirit, or with a solvent, or a soften- 
ing or waterproofing agent. (Sealed November 18, 1887). 


Lei , Germany. Im: 

itn paratus for Distil. 
ling, Co: . Hea , Coo , and 
Operations, {1ld. 10 Figs.] October 28, 1886.—The cooler 
C consists of a series of concentric annular pendent pockets a 
gradually contracting in size or diameter towards the centre. 
Each et or compartment is x ee independently with the 
requisite cooling agent so that the distilling and condensing 
action can be regulated fractionally to any desired extent. The 
vapours to be condensed or cooled are caused to flow alternately 


A Manufacture of 


13,861. T. qe | 
ments in or Connec 


volatile or uncondensed gases and vapours escape through a 
central tube D. The products of condensation are collected in a 
common receptacle, such as the perforated pipe d, whence they 
may fallin drops on to materials under treatment contained in 














the vessel B. The condensed products finally find their way along 
a tray h and out atacock i. Aisa boiler for su pplying steam to 
be ee) as desired in any part of the process. és ealed November 
4, 


. §. Smillie, Glasgow. Improvements in Dis- 

Apparatus for Producing Fresh Water from 
Sea Water. [6d. 2 Figs.) June 23, 1887. The sea water to 

e evaporated is tained in the vessel A. Steam from a boiler 
is led by a pipe E through the casing A into the interior of the 
upper casing B, and through the annular s s between the 
tubes C, D, to the lower casing B!, parting with its heat to the 
sea water which is in contact with the external tubes C and 
the interior of the tubes D. The partially condensed boiler steam 





























passes from the casing B' through a pipe F to a worm G, where 
it parts with its remaining heat to the sea water contai in the 


draught is 


roduced by the fan L. The grain fed in at B! is 
acted upon 


yy the first disc and ring 1, 2, and is cleaned by the 
mutual friction of the kernels, particularly at the ends, by the 
light touches of the disc and ring as the grain passes between 
them and outward over the edge of the next disc, where the process 
is repeated, the touch upon the ends of the kernels being kept up 
be the dist, between each successive disc aaa ring is 
slightly lessened as compared with that between the vattnn t. 
disc and ring. The dust and impurities are carried out by passage 
8 and the fan L. The grain discharges through spouts 10, all re- 
maining light stuff being drawn up along flue 5. A door ¢ allows 
the character of the waste discharge to be inspected at all times. 
(Sealed October 28, 1887). 


LIGHTING AND HEATING. 
13,897. 


3, Ww. T. 8 , London. Improvements in 
Apparatus for ‘Heating by Gas. [8d. 2 Figs.) October 
29, 1886.—In the rectangular ng A is arranged a curved metal 
reflector B and a block C of refractory material supported by a 
ledge a anda barb, This block C has an upward inclination from 
the back, and may be provided with tufts of asbestos let into its 
face, Gasis supplied through the pipe c to a number of gas pipes 
e terminating in flat flame burners f projecting through the space 


























between the top of the reflector B and the block C. As the gas 
burns, the face of the inclined block C becomes highly heated and 
the heat is thrown down both on to the reflector from which it is 
radiated into the a ent, and also into the apartment direct ac- 
cording to the angle at which the block is set. The products of 
combustion escape through the space left between the block C and 
the front and tops of the casing A, and pass off at the flue D. 
(Sealed November 8, 1887). 


15,287. J. 8S. Sellon, London. Improvements in 
ow to be Employed in Lighting and Heating. 
[ 2 Figs.) November 23, 1886.—The burners employed for 
heating or lighting purposes are furnished with a corrugated or 
ribbed wire gauze cap composed of an alloy of platinum and 
iridium. (Sealed November 29, 1887). 


15,328. R. Wallwork, Manchester. 
in Burners for Generating Gas from 


ible 
Light and A Co; 
wi (8d. 14 Figs.}) November 24, 1886.--This invention re- 
lates to ‘‘self-generating gas burners” in which the peoeneiios 
pipes or channels are arranged to be envelo) in the flame pro- 
duced from the gas generated. (Accepted September 28, 1887). 


REFRIGERATING MACHINERY. 
E. Hesketh, Dartford, 


Ken’ 
erating Machines. (8d. Figs.) 
8, 1886.—The object of this invention is to effect the 


11,241. 
ments 


h 





auxiliary vessel H. The hot water flows from the vessel H into 
the heater A where it is finally evaporated, and the steam thus 
produced is conveyed by the pipe O to a condenser from which 
may be obtained a supply of fresh water uncontaminated by the 
grease and steam of the boilers. A float K serves to preserve the 
proper working level of the sea water in the apparatus by con- 
trolling the supply by means of the double piston valve I. (Sealed 


October 14, 1887). 
TREATING GRAIN. 


12,736. R. Smith, Steke-upon-Trent, Staffs. Im- 
roved Treatment of the eat and Broken 
eat. [8d. 1 Fig.] October 6, 1886.—The wheat germ is 
steamed, and this steam is used for steaming broken wheat, with 
the object of imparting the flavour of the germ to the broken 
wheat. (Sealed November 18, 1887). 


2750. W.E. Sergeant and J. H. Cook, Minneapolis, 
Minn,, U.S.A. Improvements in Grain Cleaners, 
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upwards and downwards along the sides of the ceolin kets pro- 
gressively from the largest to the smallest pockets.” ‘The sneak 


separation of moisture held in mechanical suspension by the air 
after it leaves the cooler and before it reaches the expansion 
cylinder. The air is caused to enter tangentially to the internal 
side of a cylindrical chamber and to pass out at the centre, and 
thus assume @ ro’ motion, The moisture held in suspension 
is thrown inst the sides of the vessel and drains off at the 
bottom, (Sealed November 8, 1887). 


14,606. J. Quiri, Paris. Im ements in Refri- 
gera’ es and Novel Binary Liquids to be 
Used therein. (8d. 4 Figs.) November 11, 1886.—The novel 
binary liquids consist of various mixtures of anhydrous sulphurous 
acid with — of carbon, isobutylene, propylene, hydride of 
butyle, or with hydride of amyle. The vapours of the binary 
liquid are forced by » pump from the refrigerator in which the 
liquid is evaporated into a condenser in which they become 
liquefied, and the liquid is then returned to the evaporating appa- 
ratus, and soon. (Sealed November 4, 1887). 


15,138. W. Hargreaves and W. Inglis, Bolton, Lan- 
caster. Improvements in Mechanical Refrigerating 
or Cold-Air Machines. [lld. 6 Figs.] November 22, 1886. 
—tThe air is compressed at two stages, one stage of compression 
being effected in the hine and the other in separate apparatus 
prior to re-expanding the air. The same air circulates repeatedly 
through the cold room and the cold-air machine, being withdrawn 
from the cold room by s fan and then propelled into the compress- 
ing cylinder. (Accepted October 8, 1887). 


MANUFACTURE OF GLASS. 





12,990. J. Armstr , London. Im ents in 
the Manufacture of Glass, Crystal, Porcelain, 
and like Su and and Appli- 


ances therefor. [8d. 2 Figs.) October 12, 1886.—The improve- 
ments consist chiefly in inserting wirework or wires of metal or 
other material or designs or devices or fabric into the glass whilst 
hot. (Accepted October 8, 1887). 


14,380. A. D. eae and A, M. Malloch, Glasgow. 
Improvements in Manufacture of Chequered 
Glass and in Apparatus therefor. 
vember 8, 1886.—Inventors ciaim: As a new article of manufac- 
ture chequered glass having a smooth reverse surface resembling 
rolled or polished plate. This is produced by rolling molten 
glass upon a chequered or cross-grooved table by means of a 
smooth roller, and lifting the sheet so formed, while in a plastic 
state, to admit air under it, and thus prevent dimming of the 
chequered surface of the glass by the rapid cooling action of the 
table. (Sealed November 11, 1887). 


VALVES, 





(Sd. 11 Figs.) February 22, 1887.—Rotary motion is im to 
the cleaning discs 2 mounted on the vertical shaft B, and a strong 


Lachman, penton ahr 2 ne fon Fran- 
Improved Appara’ or Automaticall: 
) Gato Closed Vessels at ‘a Regulated 


8260; M. 
gene, U.S.A. 
(8d. 7 Figs.) June 8, 1887.—This apparatus is 


Pressure. 
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designed chiefly for regulating the supply of compressed carbonic 
acid to barrels from which beer is being drawn off. By the with- 
drawal of beer from the barrel to which this apparatus is fitted, 
the gas contained in the barrel will become attenuated, and the 
diaphragm B being no longer supported by that  napered against 
the pressure of the atmosphere and the weight of its attachments, 
will drop and release the elastic cap c* from the pressure of the 
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plate b2, The compressed carbonic acid gas will then flow from 
the inlet C, down the channel c, up the channel c! into the chamber 
A, and thence by the passage A’ into the barrel. As soon as the 
normal pressure is restored in the barrel, the diaphragm B will be 
raised, the pressure of the plate b? upon the elastic cap c* will be 
renewed, and the further supply of gas will be cut off. (Sealed 
November 4, 1887). 


8883. J. Lewis. South Evanston, Ill, U.S.A. Im- 
rovements in Valves which are Rotated or are 
‘urned in Reverse Directions. (8d. 13 Figs.) June 22, 
1887.—The object of this invention is to produce a well-balanced 
steam-tight rotary valve plug. The improved valve plug com- 
prises two partially cylindrical hollow blocks a, a, and a guide 
shell b, The blocks a, a are connected together by a bolt g, but so as 





























to allow of their approaching or retiring from the axis of the plug. 
Springs coiled round the bolt at éach end serve to balance the pres- 
sure of the fluid acting upon the inside surface of the horns of the 
blocks a, a, and tending to force the blocks further away from the 
axis in opposition to the reaction of the springs. A pipe h bolted 
to the end of the shell b serves to convey the exhaust fluid from 
the inlet spaces B, B. (Sealed October 28, 1887). 


MISCELLANEOUS. 

4751. H. 8S. Maxim, London. Improvements Re- 
lating to the Application and Utilisation of Mag- 
netism or Electro-Magetism for the Separation of 
Metals and for other rposes, and to Apparatus 
therefor. {ls.1d. 7 Figs.) April 5, 1886.—The novelty of this 
invention consists in the employment of moving magnetic fields 











for the separation of gold,..silver, copper, and similar metals 
(commonly known as non-niagnetic) from non-metallic substances 
or bodies, and is upon the fact that when particles of the 
above-mentioned metals pass through a series or group of magnetic 
tields in which there are many alternations or reversals of polarity, 





and the magnets of which rapidly move or change their position 
relatively to such particles, the latter, although not in contact 
with the magnet poles, will be impelled or deflected in the direc- 
tion of movement of the magnetic fields. E, E are electro-magneta, 
the cores E! of which are secured to and connected by the plates 
C mounted on the shaft D. L, L are parchment diaphragms 
stretched between the two groups of electro-magnets in such a 
manner as to leave a space between them in which the air will 
be undisturbed by the rotation of the magnets. A current of 
electricity is pass:d into the magnet coils through one con- 
tact spring, and out through another contact spring. The 
magnets of both series or groups are thereby excited, thus pro- 
ducing between the two diaphragms L, L a series or group of 
very powerful magnetic fields, the magnets being so wound that 
unlike poles face each other. The shaft D and the two groups of 
magnets are then rotated at a high speed by means of a steam 
engine, and the material to be treated is placed in the hopper M, 
whence it falls into the tray N, by the vibration of which the 
material is fed forward so that it falls in a contintious stream 
into the space between the diaphragms L, L. The material which 
is affected by the magnet is powerfully impelled or deflected in 
the direction of rotation and thrown into one or the other of the 
shoots P, P'. That portion of the material which is not at all or 
only very slightly affected falls directly into and through the shoot 
O, and is discharged from the machine. (Sealed June 7, 1887). 


11,890. J. Kerr, Church, Lancaster. Sagrorements 
in or Connected with Apparatus for ting on 
Fabrics. (8d. 4 Figs.) September 18, 1886.—The object of 
this invention is to operate the printing devices of intermittent 
printing apparatus by electricity. The printing rollers B are car- 
ried in bearings C, and their pressure is adjusted by means of the 
screw G in combination with the spring F. By the rotation of the 
shaft A the snail cam O is caused to act upon the friction roller N, 
so as to compress the spring L which is maintained in a state of 
compression by means of arms P, P? and detent T?. Thus power 
ia stored up in the spring L to be employed for forcing the print- 
ing roller B from the fabric when the detent T? is rel by the 
electric current. When the printing has been continued the re- 
quired time one of the arms a or 6 will make contact with one of 
the contact pieces X on the switchboard (Fig. 3) in connection with 














the magnet w? (Fig. 1), thereby energising the magnet to release 
the arms P? (Fig. 2), whereby the roller B will be forced away 
from the fabric by the partial expansion of the spring L. Whena 
certain predetermined length of the fabric has passed the roller 
without being printed, one of the arms a or b will make contact 
with another of the contacts X, thereby energising the magnet W 
to release the arms P, whereupon the spring L will expand to its 
full extent, and then by the expansion of the spring F the printing 
roller B will be again brought into contact with the fabric and the 
printing proceeded with until the detent Tis again released. It 
will thus be seen that printing and cessations from printing on the 
fabric is regulated by the position of the tacts X in bi 
tion with the rate of speed at which the arms a and b on the 
gr of the switchboard are caused to rotate, (Sealed October 
25, 1837). 


12,159. C. Weygang, London. An Improved Method 
of Reclaiming Waste Moorlands and emeeng ee 
Peat for Various Useful 8. (6d.] September 24, 
188¢.—Moorlands are reclaimed by removing the peat and boiling 
it with caustic soda for the purpose of utilising it in the manu- 
facture of coarse paper boards. (Sealed November 25, 1887). 


13,542. H. Whiley, Manchester, Improvements in 
Machine Street Sweepers. (8d. 2 Figs.) October 23, 
1886.—The chief improvement consists in providing the apparatus 
with two revolving sweeping brushes mounted at opposing or 
converging angles so as to gather the street refuse towards the 
centre of the machine. (Sealed November 11, 1887). 


13,893. J.C.Mewburn. (7. A. Weston, Stamford, Conn., 
U.S.A.) Mechanical Lever Motion. (8d. 7 Figs.) October 
29, 1886.—A, B are two levers of the third order, and the pin A! 
is their common centre of motion. A pin A3 is firmly screwed into 
the lever A, and projects through an opening B! formed in the 
lever B. Turning upon the pin A3 and nearly filling the opening 
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B!, is a cylindrical sleeve or boss C', formed on the inner side of 
the third lever C. A segment is cut away radially from the sleeve 
C' so as to form a radial face C2 to act upon a tooth or projection 
formed in the opening B' in lever B. Power and motion are 
applied to the stud C3 at the end of lever C. The stud C% being 
moved downwards until it is in the horizontal line 5——5, the 





tooth B? will thereby also be depressed to the horizontal line, and 
the lever B will be equally moved in DM get to the lever A. The 
downward niovement of the lever C will bring the ends Y, Z of the 
levers A, B into coincidence at their upper and lower parallel 
edges. The diminished movement or leverage thus obtained may 
be taken off and utilised at the ends Y, Z of the levers A, B in any 
convenient manner. The lever C is restored to its original posi- 
tion by the action of a coiled spring acting upon the pin B?. 
(Sealed November 8, 187). 


13,894. G. Walker, Newtownards, Co. Down, 
Ireland. Improvements in Softening or Preparing 
Hemp and other Fibres and in Machinery Connected 
therewith. [lld. 8 Figs.] October 29, 1886.—The hemp or 
other fibres are submitted in the form of twisted strands or ropes 
to the action of ‘bruising, pressing, or squeezing rollers or 
cylinders. (Sealed November 29, 1887). 


14,196. G. G. Picking and W. Hopkins, London. 
Improvements in Steam Boiling Apparatus, (8d. 3 
Figs.) November 4, 1886.—A nozzle is attached to the end of the 
steam pipe and is fitted with an inner cone-piece provided with 
holes for the ~_— of steam. From this cone-piece there is a 
pipe leading up above the surface of the liquid to be heated, for 
the purpose of admitting air to the nozzle during the operation of 
boiling. This has the effect of preventing the noise otherwise 
occasioned by the vacuum formed in the nozzle by the steam com- 
ing in contact with the water. (Sealed November 4, 1887). 


14,264. H. H.Sporton, London. Improvements in 
Meters for Measuring Liquids. (Sd. 1 Fig.) November 
5, 1886.—The two pistons H, H' are fixed upon a common piston- 
rod G in their respective cylinders or measuring chambers. The 
liquid to be measured is admitted to and exhausted simultaneously 
from similar faces of the two pistons by means of a controlling 





SS 


WY 
SV 


% 


LCL 


BKBC@([COG_ 





oo ee = 
BS QQ A 


IW 


oes 


Le LL N 
. DSSS 
KZ SAEZ 




















a 4A OS ae = 
2 ma Hg 


ZEISS 


WS 


Ny 


Site 


a ee ee 
19264 


I; 
A 
N 
18 


valve D operated by the pressure of liquid admitted and exhausted 
by means of the valve B which is in its turn shifted by the pistons 
striking at the end of each instroke against the valve stem. A 
counting apparatus is suitably connected to the valve B, and 
thus records the number of strokes of the pistons H, H!. (Sealed 
October 28, 1887). 


14,835. F.T. Archer and F, J. Archer, London, and 
G. W. Hardy, Plaistow, Essex. An Improved Lubri- 
cating Composition. (4¢.] November 16, 1886.—The im- 
proved lubricating composition consists of tallow, Russian 
ian black antimony, and gum camphor. (Sealed November 
11, 1887), 


15,159. M. Gandy, Liverpool. Improvements in 
Belts or Bands for Driving Machinery. (8d. 9 Figs.) 
November 22, 1886.—The improved driving belts are composed of 
solid woven textile fabric of rectangular section so as to present 
three or more driving surfaces to operate a grooved pulley. 
(Sealed November 22, 1887). 


15,175. J. C. Mewburn, London. (UL. Teillard, Tournus, 
France.) Improvements in and Apparatus for the 
Manufacture of Ozone and its Application to the 
Purification or Treatment of Alcoholic Liquids and 
other similar oses, (Sd. 4 Figs.) November 22, 
1886.—Pure supersaturated ozone is prepared by triple electrisa- 
tions of oxygen under pressure by means of Ruhmkorff coils at a 
low temperature. (Accepted October 5, 1887). 


15,316. N. R. Griffith, Wrexham, Denbigh. Im- 

rovements in Scouring and Removing Sand or Mud 

om Tidal Stream and River B Bars, or Sub- 
merged Banks, and Apparatus Employed therefor. 
{lld. 8 Figs.) November 24, 1886.—The improved method con- 
sists in the employment of jets of compressed air placed or moved 
over and caused to impinge upon the surface to be removed, so 
that the silt or other matter will be driven into suspension in the 
water so as to be carried away by the stream or current. ( 
November 29, 1887). 


15,435. R.Holt, Manchester. Improvements in the 
Method of and ye gow y for Dyeing Warps hnnade~ f 

ed, Alizarine d, and other Fancy Colours. (8d. 
83 Figs.) November 26, 1886.—Inventor claims : Putting the whole 
of the warp into the liquor at one time, and giving to it a con- 
tinuous circulating motion until it is dyed the required shade. 
(Accepted September 28, 1887), 

15,485. J. Maliol, Birmingham. Improvements in 
Pe Metals. (8d. 4 Figs.) November 27, 1886. 
—An etched, chased, or engraved steel plate and a softer 
plain steel plate are passed between rollers, so that the softer 
plate will be ornamented in relief by being pressed into the cut- 
away parts of the harder plate. The softer plate is then hardened 
and is again passed i rollers together with a softer plate, so 

hat the ornamentation in relief on the hardened plate will be 
pressed into the face of the softer plate, and so produce a copy of 
the original etched, chased, or engraved steel plate. An improved 
P of reproducing an exterior etched, chased, or engraved 
ornamentation from a rounded article of regular form, consists in 
taking an electro deporit in halves from the outside of the said 
article, then clamping the two halves together so as to forma 
hollow die, and then spinning the sheet metal article to be orna- 
mented inside the hollow die so as to produce a copy of the original 
engraved design, (Accepted October 8, 1887). 


15,713. H. J. Haddan, London. (H. Bochle, Berlin.) 
Improvements in Stays. (8d. 1 “ig.] December 1, 1886.— 
Inventor claims: The improved corset has a space free of firm 
covering so situated as to lie over the stomach of the wearer, 
thereby avoiding the injurious effects of tight-lacing. (Accepted 
September ). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, ma: be 
0) . gratis, at the offices of ENGINEBRING, 35 and 36, le 
street, Strand. 
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THE PARIS EXHIBITION OF 1889. 


On numerous occasions we have published articles 
describing the general arrangements adopted for 
the International Exhibition to be held in Paris in 
1889. We now propose to follow step by step 
the execution of the important engineering works 


so that the traffic on the Quai de Billy and the Quai 
de Passy may not be interfered with. The Pont de 
Jéna will give direct access to the Champ de Mars 
opposite the great Hiffel Tower 1000 ft. high ; to the 
right and left of this great monument the gardens 
of the Champ de Mars will extend up to the side 








avenues of Bourdonnais and De Suffren. At one 
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in. progress connected with the Exhibition, and 
to describe them in detail. We may remind our 
readers that, as in 1878, the Exhibition will occupy 
the Champ de Mars and the Trocadero, with various 
annexes on the river quays, while in addition the 
great area of the Esplanade des Invalides has been 
appropriated. The Champ de Mars and the Troca- 
dero will be connected by two high-level foot bridges, 


of the extreme angles of these gardens and facing 
the quays, will be the offices of the Executive De- 
partment, and on the other, those of the Direction 
of Management and the Exhibition printing esta- 
blishment. Behind the tower, a large space 
will be laid out for gardens, crowded with small 
buildings—kiosks, band stands, restaurants, cafés, 
&c. Beyond will be seen, on the one hand, the Fine 








Arts’ Palace, and on the other, the Liberal Arts’ 
Palace. The foundations of both these buildings 
are now almost completed. In the centre of the 
gardens will be cascades and fountains, behind 
which will be placed the Pavilion of the Ville de 
Paris and that of the Government departments. 
Then follow the Exhibition galleries, formed of two 





wings to the Fine Arts and Liberal Arts buildings 
respectively, each wing comprising three roofs of 
82 ft. 3 in. span, and on each side, galleries of 
49 ft.2in. span. These latter will have a base- 
ment story on the side of the central garden, but 
none on the side of the outer avenues. Beyond 
these wings other galleries will be built at right 
angles, and in seven spans, divided by a central 
transept 98 ft. 6 in. wide, giving direct access from 
the gardens to the Machinery Gallery, which will be 
in one great span of 350 ft. 10in. The diagram 
plan annexed will enable the reader to follow this 
brief summary of the general arrangements, and 
the illustrations on the present page, and on pages 
618 and 619, show the plan of that part of the build- 
ing to be devoted to miscellaneous exhibits, as well 
as various sections of their foundations. 
Foundations.— The preliminary investigation 
and the building of the foundations were preceded 
by a series of borings to obtain precise infor- 
mation on the nature of the ground. These borings, 
which were carried out during October, 1886, con- 
sisted of eighteen shafts of varying depths, but 
averaging about 28 ft. They showed that the 
subsoil of the Champ de Mars consisted, beneath 
the surface of made ground, of a succession of 
deposits of sand and clay. The annexed diagram 


Ground, 




















gives a good example of these borings. Each wing 
of the galleries under consideration, comprises 
sixteen bays in three openings, with roof trusses 
82 ft. 3in. wide, and spaced 27 ft. 4 in. apart. The 
outer columns stand upon masses of béton, with 
masonry arches turned between them ; the inter- 
mediate columns are placed on independent piers. 
The other trusses cover a rectangular area; in 
the centre is one large gallery 98 ft. 6 in. span, 
and on each side, twenty-one panels of seven 
spans each, carried on six rows of columns, 
standing on independent foundations of béton, 








616 


ENGINEERING. 


[Dec. 16, 1887. 








those supporting the outer rows, however, being 
connected together by masonry arches. 

Around the central garden runs a gallery 
49 ft. 2in. wide, partly with a basement and partly 
on the ground. The former is made in panels 23 ft. 
long, and the latter in panels 26 ft. 3 in. long, rest- 
ing on a foundation of béton piers 25} in. by 
234 in., connected by arches. The basement, of 
which the arrangement is shown on the plan and 
sections, is formed of cross-walls 254 in. thick, 
22 ft. llin. apart, and 82 ft. 2in. long. Beside 
the exterior avenues runs a gallery 49 ft. 2 in. wide 
without any basement, the foundations consisting 
of piers in béton with masonry arches turned 
between them and transverse arches 49 ft. 2 in. 
apart. 

As the surface to a depth of 6 ft. consists of rub- 
bish and made ground, the foundations have to be 
carried down to the sandy stratum. The longitu- 
dinal and transverse sections show the different 
depths to which they are sunk. Each independent 
pier rests on a bed of béton of the form indicated, 
about 40 in. wide by 80 in. long, and truly levelled 
bedstones are laid on it with cement to receive the 
columns, sheet lead being placed between to insure 
perfect bedding. The contract for the masonry 
for this part of the work was let on December 19, 
1886, to M. Mansury, who undertook its completion 
within three months. On January 30, out of 550 
pits 14 ft, deep on an average, 400 were finished, and 
the filling with béton commenced. By February 
12 the masonry arches were commenced, and were 
finished, as well as the basement, by the end of 
March. In April the capping stones were in place, 
and the erection of the ironwork commenced on 
May 4. The contract for this ironwork was let in 
four lots on December 4, 1886. 





REMARKS ON THE SPEED OF YACHTS. 
(Concluded from page 595.) 

Havine found the average speeds of Madcap, 
Verena, Lil, Syren, Tootsie, &c., the time that 
each yacht takes to sail one knot at her average 
speed becomes known. The relation of speed to 
rating can then be shown graphically on a diagram 
of rectangular co-ordinates, where the times re- 
quired to sail one knot are plotted as ordinates and 
the Y.R.A. ratings as abscissve. 

In order to obtain the general direction of the curve 
some points should be found for large yachts, and the 
records (numbered 24 to 36 on the Table published, 
page 594 ate) of the interesting series of contests 

etween Thistle, Irex, and Genesta at the beginning 
of the season, 1887, are consequently added to the 
Table, and will now be examined. 

Much difficulty was encountered in getting out 
the table referred to, because the Field records of 
important races sometimes omit to mention either 
the precise time that each yacht crosses the starting 
line, or the length of the course. Some of the dis- 
tances had to be computed from the time allowances 
aud rating of the yachts, but in two instances where 
the time allowances given were for 50 knots, 
whereas the actual length of course is but 47.5, 
The first things that a correspondent should men- 
tion in the record of a regatta are the length and 
general direction of course, the times of start of 
each yacht, the velocity of wind in miles per hour, 
and its direction. Also the strength of tidal cur- 
rents, if known, and any changes during the racing. 

Each correspondent might advantageously be 
supplied with a printed form having these matters 
set forth upon it, and be requested to fill them up 
before proceeding with the more congenial padding 
in semi-nautical lingo. The New York ‘‘ Forest 
and Stream” might be studied in this matter ; 
accurate speeds being easily deduced from its 
records which are humorous and amusing withal. 
Thistle’s average speed for the thirteen races given 

=7.0564, and from twelve of these : 


Irex’s mean speed aes dos =7.0516 
Thistle’s mean speed for same =7.1955 
Trex’s average speed therefore= 

7.0564 x 7.0516 + 7.1955 “a 4 =6,9152 

From records 24, 25, 26, 27, 29, 30, we find that : 
Genesta’s mean speed... fs =6.6673 
Thistle’s mean speed for ditto ip =6,8542 
Genesta’s average speed therefore= 

7.0564 x 6.6673 + 6.8542 & “te =6.864 
Since the above calculations and the table of 
records were made, the editor of the Field has given 
the writer more correct information concerning the 
lengths of the Irex and Thistle courses, from which 


it appears that the following distances are erroneous 
on the Table given : 
No. 24 race 45 miles not 47.5 as 
»» 26 47 47.5 
27 50 
28 50 
29 55 
31, 49 ,, 50 ” 
or 11 miles total to be deducted. 

It would be too great a labour to go over all the 
calculations for mean speeds in the thirteen Thistle- 
Irex contests again. But it is easy to correct the | 
average speeds to within a very small fraction of | 
the truth. The total length of the Thistle-Irex 
contests recorded come to 604 miles, but they really | 


in Table 


| the entire time curve. If Raven and Madcap be 
| compared, each being C class boats, by average 
| speeds Raven can allow Madcap about 118 seconds 
|per knot, whereas by Y.R.A. scale Madcap would 
only receive 66 seconds. 

| Again, Raven can give Tootsie about 180 seconds, 
‘but by Y.R.A. scale Tootsie would only receive 
42 seconds per knot. Now Madcap and Tootsie 
are particularly good boats, and it is therefore 
evident that the Y.R.A. time scale is too hard upon 
small boats, the tendency of such a scale is to 
make men build yachts to the top of their class, 
whether for other reasons they wish to do so or not. 
A time scale, if accurate, should handicap yachts 
of different sizes but equally well designed so that 


sailed 11 miles less, or 593 miles. Their corrected | 4} ,i, average speeds tally very closely with it. 


average speed must therefore be reduced in this) f : 
proportion. Similarly Genesta is recorded as hav- | PR csr pes ae ny eg ye, panly 


ing raced 329 miles (she did not sail in No. 51 et seq.), 1. ‘Thatiapesd varies as the di. 
2. That sail area varies a L JB. 


but she really covered only 319 miles, consequently 
her average speed must be corrected in this propor- 
tion. The results are: Corrected speed of Thistle, The second is certainly, and the first probably, 


THISTLE 
IREX 


) Races) ‘ 
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Scale of Seconds required to Sail / Knot. 


Scale of Y.R.A. Rating. 654 
=6.9281 ; of Irex, =6.7891; of Genesta, =6.6554; erroneous. The wonder is that a time scale based 
and the corrected times for sailing 1 knot are : upon such foundations should work as well as it 
Thistle, =519.64 ; Irex, —530.28 ; and Genesta,= | does, but this is principally due to the small range 
540.93 seconds. These and the other speed results it is generally required to work through. Inter- 
for the small Solent yachts are entered on the | class racing is not encouraged, and if it were, the 
Table, and a column is added giving the time | existing time scale would make it almost impossible. 
in seconds required by each yacht to sail 1 knot at It would be much more satisfactory to race by a 
her average speed. Also the differences are given time scale based on facts rather than theories. 
showing the empiric time allowances according to. One method of arriving roughly at an empiric 
the results of the foregoing investigations. ‘time scale is to plot a time curve, based on race 
When this Table and the records of the races are records, and the one shown on the diagram by a 
carefully examined it will be seen : | dotted line will serve as an example. The Thistle 
1. That Thistle can beat Irex after conceding | speed point is outside the diagram, but is close to 
Y.R.A. time allowance by about 2 seconds per knot, | the curve as the figures in the Table will prove. The 
and that Irex can beat Genesta similarly with over | curve is steeper than the Y.R.A. curve at all points, 
3 seconds per knot to spare. ‘and this harmonises better with the average speed 
2. When Verena met Lily and Little Nell in race of yachts found from racing records. It passes 
No. 12 she beat them without time allowance, and through the Tootsie, Madcap, Volador, and Verena 
the above comparison is probably too unfavourable speed points, and as curves of this nature fre- 
to Verena. It is no doubt due to tidal currents quently follow the parabolic form, it will be ex- 
inrace No. 14, when she did not race overthe same amined accordingly, especially as there seems to 
course. Verena’s position on the diagram and her | be an asymptote near the 500 line. 





average speed in the Table are correct, but those of | 
Little Nell, Raven, and Lily, are probably too good. | 
3. Raven and Little Nell are a close match. | 
They can each beat Lily. 
4, Verena is the champion of her class, and all | 
the 25 ft. boats can concede their Y.R.A. time | 
allowance and beat the 21 ft. boats (A class). 
5. The A class 21 ft. boats cannot, however, at | 
double their rating, beat the C class 21 ft. boats, 24 | 
rating ; even on level terms the latter have a slight | 
advantage with the time allowance on Y.R.A. rating. | 
6. The 23 raters (21 ft.) can concede the Y.R.A. | 
allowance and beat the champion of the 1} raters | 
(17 ft.) with nearly 114 seconds to spare per knot. 
The Y.R.A. times from scale are also given and | 
their differences or allowances per knot. The two| 
columns of differences, or timeallowances, when com- | 
pared prove that although the speeds of the large | 
boats have been found from open sea work, and | 
those of the small boats from comparatively land- | 
locked waters, the Y.R.A. time scale is unjust on | 
the small boats; and what is true of these extreme 
cases must be occasioned by an error that permeates | 


At any point on the curve, say at the Verena 
point, take the rating line as an axis of «x. 
Then for any other points of the curve, if it be 
parabolic, we have the equation 
4my=2ax-x%, 
Now, at the Madcap point : 
x=821,51 —730.07 =91.44, 
and 
y=10 (7.96—2.5) =54.6 
.* mx 4x 54.6=a x 182.88 — (91.44)?, 
Similarly at the Tootsie point : 
= 884,86 -- 730,07 = 154.79, 


y=10 (7.96 —1.24)=67.2 
.*. MX 4x 67.2=a x 308.58 —(154.79). 

Eliminating m in these two equations, and solving 
for a, we find a=166.46; a is the distance of the 
Verena point from the axis of the parabola measured 
along the line of rating. The axis of the parabola 
is therefore located on the 730.07 + 166.46 =896.53 
seconds line, in fact close to the 900 line. 

Transferring the origin to the vertex of the para- 


;and 
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bola, located at the intersection of the 896.53 line 
and the vertical for 1 rating, we can find m from 
the equation to the parabola, which now becomes 
y2=4m2x. Taking Verena’s speed point to find m, 
y=166.46 and x=10 (7.96 —1)=69.6 
.*. m=(166.46)2+4 x 69,.6=99. 

The equation for Volador’s speed point, from 

same origin, will now be found : 


2=10 (4.68 —1)=36.8 
y¥=900 —779.17 —3.47 =117.36 
.*) mM=(117.36)?+4 x 36,.8=94, 


This tallies with the position that the Volador 
speed point occupies just over the 99 curve. It 
therefore appears that the speed curve for the 
Solent length classes, as also of the Solent rating 
classes, coincides with the parabola as drawn, not 
only approximately but actually. 

Continuing this curve by finding y for the dif- 


ferent rating lines from the equation y=2 ,/m x, 
where m=99 and «=10 times the rating less one, 
and remembering that the axis of X is 3.47 below 
the 900 line, the following values are found for y : 


20 rating 7 +3.47=277.67 
: »  +8.47=342.73 
40 ,, +3.47=396.43, 


The curve then leaves the diagram. It there- 
fore appears that the speed curve only follows the 
parabolic form in the small classes, say up to 
15 tons, and that beyond this point its curvature is 
greater than the parabola, its steepness less. Join- 
ing up the curve with the Thistle’s speed point the 
results are shown on diagram up to 60 rating, and 
in the speed table up to 150 rating. The Y.R.A. 
allowances are also given on the speed table, and 
figures derived therefrom suitable to the present 
diagram, and starting from the Thistle’s speed 

oint. 

- If it be urged that the average speeds of yachts, 
found as described, are inaccurate on account of 
tidal currents and other varying conditions, I would 
reply that the speeds with which yacht racing is 
concerned are not the actual speeds through the 
water, but the speeds modified as they occur on 
regatta courses. 

The average speed arrived at by an examination 
of the results of a number of regattas, the effect of 
tidal currents, &c., not being eliminated, must 
be more valuable for time allowance purposes 
than theoretic formule and a time scale based 
upon only a few of the numerous mathematical 
conceptions connected with the speeds of sailing 
vessels. 

If this paper should indicate the direction in which 
we can obtain a more satisfactory time scale for 
yacht racing, the labour will not have been thrown 
away. But it would be too arduous an undertaking 
for an amateur to collect and arrange all the in- 
formation necessary for arriving at the average 
speeds of the intermediate classes, viz., those be- 
tween 10 and 100 rating, and it is not necessary, 
for my case is sufficiently proven without any such 
extra labour. 

As the argument has been somewhat lengthy a 
summary will form a useful ending. 

1. An examination of the yacht racing on the 
Solent revealed the fact (previously suspected) that 
the Y.R.A. time scale fails to handicap the boats 
according to their speeds. 

2. In order to arrive at the truth, the speeds of 
large yachts were investigated. 

3. If the Y.R.A. time scale be only approxi- 
mately true in its entirety, it should, when plotted 
ona speed diagram, connect the speed points of 
large yachts with the speed points of small yachts, 
within limits of error that are not excessive. 

4. The Y.R.A scale utterly fails to do so, when 
plotted from the Thistle, and passing near to Irex 
and Genesta speed points. The errors for the boats 
up to 10 rating then vary from 160 to 80 seconds 
per knot, proving that the Y.R.A. speed or time 
curve is too flat between 10 and 100 rating by no 
less than one hour on a course of 45 miles, and that 
it errs in the same manner and to about the same 
amount between 1 and 10 rating. 

5. An examination of the Y.R.A. rating rules 
reveals that this time scale is purely theoretic, and 
that it is based on principles, the truth of which is 
open to grave doubt. 

_6. The yachts chosen for the empiric investiga- 
tion described being at the extremities of the time 
scale practically applied in yacht racing, fix the 
total rise of the time curve without reference to 
intermediate sizes ; and, as the large yachts raced 








ENGINEERING. 


Speed Results, Summer Racing, 1887, and the Y.R.A. 
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10.64 | 
Irex 6.7891 | 530.28 i 218.28 | 106 
Genesta .. 6.6554 | 540.93 217.74 | 108.21 
172.76 | $0.25 | 
} |(98.59) 
Lily 5.0442 | 713.69 137.49 | 10.66 
—17.68 4.59 
Little Nell 5.1723 | 696.01 132.9 | 9,99 
7.82 6.94 | 
Raven .. 6.1149 | 703.83 125.96 8.52 
26.24 3.42 | 
Verena .. 4.9381 | 730.07 122.54 | 7.96 
Frolic 4.9281 | 730.51 ? ? 
Lil 4.8274 | 745.74 15.67 | 118.11 | 4.48] 7.26 
Syren 4.804 | 749.37 ? ? 
Volador .. 4.6208 | 779.17 | 88.43 | 95.69 | 22.42] 4.68 
| 9.08 nil 
Minima .. 4.567 | 788.25 | 95.69 4.65 
$3.26 35.38 
(69.21) 
Madcap.. ..) 4.8822 | 821.51 60.31 2.5 
63.35 41.91 
Tootsie... .. 4.0684 | 884.86 18.4 ; 1.24 
. 26.47 nil 
Merry Thought.) 3.9503 | 911.33 | 18.4 1.24 
885 727.97 1.24 
64 41.91 
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+. | 770 647.37 5 
3 62 33.90 
& | 708 613.47 10 
3 z 53 29,82 
z 2 | 650 584.15 20 
g @ 32 15.74 
§ 2 | 618 568.41 30 
8 3 18 9.91 
& 2 | 600 558.50 40 
a > 14 7.40 
) g | 586 551.10 50 
Ss ° 12 5.99 
- = | 574 545.11 60 
5 8 10 4.83 
Ps “ss | 664 540.28 | 70 
z 8 9 | 4.15 
=} a 556 587.13 | 80 
<3 | 8 | 
3 | 647 533.25 | 90 
2. 5 7 | 
be o | 540 530.25 |100 
5 pI 6 | 2.78 | 
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a < 5 2.42 
B me | 629 525.05 120 
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in much rougher waters than the small yachts, the 
time curve would be still steeper if they raced under 
similar conditions. 

7. An empiric time scale is advocated in prefe- 
rence to the theoretic scale adopted by the V.RA, 
and a scale is given which is based upon a large 
number of races as recorded. 

8. This time curve is certainly much nearer to the 
truth, as a whole, than Y.R.A. curve; but its 
curvature between 10 and 100 rating requires further 
investigation in connection with the average regatta 
speeds of good yachts of these ratings. 








THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

THE general annual meeting of the above Society 
was held on Thursday, the 8th inst., when Mr. 
Edward Graves was elected President for the ensuing 
year. On the conclusion of the balloting, a paper 
was read by Mr. A. C. Cockburn, F.C.S8., on 
“Safety Fuzes for Electric Light Circuits, and on 
the Fuzing Points of the various Metals employed 
in their Construction.” In this communication the 
author remarked that fires were not unfrequently 
caused by the conductors of an electric lighting 
installation being badly put in, and supplied with 
inefticient cut-outs, which were frequently worse 
than none at all. For example, in some of -the 
earlier forms of fusible cut-outs the cases containing 
the fuzes were frequently made of inflammable wood, 
which, if the wires became red-hot before break- 
ing, as they frequently did, were very liable to be 
ignited, and thus fires might be originated by the 
adoption of the very devices designed to prevent 





their occurrence. The danger of fires arising from 
faults in the fuzes themselves was greatly diminished 
by placing these latter well in view, and in easily 
accessible positions; they should therefore never be 
placed behind skirtings, or under floors. It might 
also be pointed out that by placing the fuzes above 
in prominent situations as here recommended, 
repairs and renewals could be much more easily 


-effected. 


The essentials of a good fuze were, first, a definite 
acting point, that was to say the fuze should 
operate with a current not differing by more than 
5 per cent. from the maximum which it was de- 
signed to carry. It should not alter with time; this 
fault was common with the wire generally used. 
The material of which it was made should not 
readily oxidise, nor should it touch the sides of the 
case which surrounded it, as the latter would tend 
to conduct away heat from the wire, and thus 
enable it to carry a larger current, and might, 
moreover, if constructed of inflammable material, 
be set on fire by a red-hot fuze. Fuze holders 
should be made to carry one size of fuze only, as 
the mass of the terminals supporting a fuze wire 
had a very marked effect on the current the latter 
could carry before breaking. It would in general 
be found advantageous to solder the fuze wires to 
their holders as well as attaching them by screws, 
asin this way a more perfect contact was obtained, 
and the risk of heating at a bad joint avoided. 
The leads to and from a fuze should experience as 
dittle change of direction as possible, and connec- 
tions of ample size and of good quality should be 
employed. The front of the fuze case could with 
advantage be made of mica or glass, allowing the 
interior to be easily inspected, as some workmen 
were in the habit of bridging the fuze with a stout 
piece of copper, in order to save themselves the 
trouble of replacing damaged wires. 

The author had made a number of experiments 
on the various materials that had from time to 
time been proposed for use in fusible cut-outs, and 
in the course of these investigations it was dis- 
covered that the length of wire used had a moat 
important bearing on the magnitude of the current 
the fuze could carry before breaking. Moreover, 
if this length was less than a certain minimum, 
which varied for different materials and for different 
diameters of wire, the wire would become red-hot 
before breaking, and if of oxidisable material, would 
rapidly incase itself in a film of rust, which formed 
@ supporting tube around a mass of glowing or 
molten metal, and enabled the cut-out to carry a 
very much greater current than it otherwise could. 
So far as this latter action was concerned, foil 
seemed to be a more suitable form than wire to 
give the metal of a fuze, but with proper precautions 
the latter form would in general be found the best. 
Returning to the’ materials of which wires have 
been made, lead could not be easily drawn into wire, 
and owing to its great softness was liable to damage 
from careless fitting. Copper became red-hot be- 
fore breaking, and was greatly affected by even 
small changes in the length of wire used. It was, 
moreover, injured by repeated heating and cooling, 
and was subject to oxidation, and para b not there- 
fore be recommended as a material for fuzes. Iron 
became red-hot long before breaking, and was, also, 
liable to oxidation. Platinum, though not oxidising, 
had, nevertheless, to be raised to an extremely high 
temperature before rupture would occur. 

The length a wire must have if it was not to 
become incandescent before breaking, was in general 
too great for employment in cut-outs, but by at- 
taching leaden weights to the centre of the wire 
the author had succeeded in reducing this limiting 
length, and a number of fuzes constructed on 
this plan were exhibited to the meeting. They 
were made of wire drawn from phosphor-tin, and 
did not become red-hot before breaking, neither 
did any oxidation take place, and they could be 
guaranteed to act with a current within 10 per 
cent., and in general within 5 per cent. of the 
normal breaking current. ll sizes were manu- 
factured, and the cases were so constructed that the 
proper fuze, and that only, could be inserted, thus 
avoiding all risk of mistakes arising from this source, 
Fuzes of this type could be made to work with 
single incandescent lamps, and their employment 
in this connection would be found economical, as 
their cost did not exceed one-fortieth part of that 
of the lamp. 

On the conclusion of the paper it was decided, 
owing to the lateness of the hour, to postpone the 





discussion till after the new year. 
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THE PARIS INTERNATIONAL EXHIBITION OF 1889; 


(For Description, see Page 615.) 
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OUR OWN MOUNT MORGAN. 


In an out-of-the-way corner of Wales, in 
Merionethshire, there is a piece of ground which is 
Just now attracting great attention, and likely to 
create the wildest excitement amongst speculators ; 
the cause is gold. ‘‘It was gold in the quartz and 
it ran all alike, and I reckon five oughts was the 
worth of that strike.” 

_ The enterprising prospector of these Welsh hills 
18 a Queenslander—Mr. Pritchard Morgan—who 
has in the past followed many of the ups and downs 
of the gold miner and speculator of that colony. 
The spirit of adventure which wild country infuses 
into a man, has left sufficient of the old leaven 
behind to cause him, even here, to again try his 
luck, and re-investigate that which the British gold 
miner had long ago tried and abandoned as value- 
less. His prospecting has extended one way and 
another for nearly three years past, and now there 
48 every promise of an adequate reward. There is 











no doubt that gold has been found in Wales from 
very early times, the ancient Welsh possessed it, 
they used it in their sacred ceremonies ; and their 
chieftains wore it as ‘‘ torques” or medallions ; some 
of these have been preserved and some have been 
found on the sites of old battle-fields. In our own 
time there has been great excitement regarding 
fresh discoveries, money has been lavishly spent, 
but no payable return followed. The causes for 
such a result are various and the main ones will be 
dealt with fully later on. 

The importance of the matter, and the conflicting 
accounts of its magnitude, have prompted us to in- 
vestigate the property and learn its character, rich- 
ness, and probable permanence. 

The drive from Dolgelly Railway station to the 
end of the cart road, the nearest accessible point to 
the mine, is through picturesque and romantically 
historic country ; the legends of ancient Wales cling 
round every old ruin and moss-grown tree. No 
doubt ample justice will be done to the halo of 
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}romance by the daily press; our object will be 
| chiefly confined to a technical description of the 
property and its surroundings. 

Leaving the cart road and following a winding 
path up the north side of the valley of the 
| Mawddach river the first object of note arrest- 
|ing attention is a hole in the side of the hill. 
This is an old Welsh gold mine, or what was 
called a gold mine until lately. A tunnel was 
driven north for about 30 ft., a lode about 2 ft. 
wide was struck, the miners worked this up to the 
surface, also drove along the course of the lode 
from the level of the tunnel, about 12 ft. west and 
15 ft. east, they also sunk on the lode about 2 ft. ; 
visible gold was then lost and the mine was aban- 
doned. This was their idea of vigorous prospect- 
ing twenty or thirty years ago. Following along 
the hillside the path turns round a point of rock, 
when the junction of the Cain and Mawddach rivers 
comes in view, causing an involuntary halt to take in 
the picture of the hills and rivers with their beautiful 
waterfalls ; masses of white foam tumbling down the 
rocks from a height of 120 ft. on the Cain and 90ft. 
onthe Mawddach. It is in the junction of these rivers 
that the mill for treating the ore has been built. 
| The proprietor, having an eye for the picturesque, 
| has no doubt chosen this spot. The mill has been 
| placed athwart the angle of the two rivers. To 
| make a good site a lavish expenditure has been in- 
icurred in rock blasting, which might have been 
‘almost entirely obviated had the mill been built 
longitudinally with either river. Here a fifteen- 
| head Sandycroft stamper battery is being erected. 
| When it will be necessary to add to this, more 
costly rock excavations must be undertaken, during 
which some thousands of tons of rock must be 
moved. Passing the mill, to which further refe- 
rence will be made later on, the path follows along 
a small tramway witha 2-ft. gauge, winding around 
the spurs and creeping up the hillside towards the 
mine. At about a quarter of a mile above the mill, 
following the Mawddach valley, are seen the ruins 
| of an old stone building on the opposite side of the 
| river. This was the barracks and smith’s shop for the 
| Comishianuch mine, worked about forty-five years 
|ago. About a quarter ofa mile further up is another 

tuin—the old Comishianuch mill and dressing 
| works. These old ruins stand out in the same light 
to the prospector in this old country, as when the 
| few scattered rags and bleached bones of the lost 
traveller met the eye of the prospector of the New 
| World in his trackless wanderings while searching 
for the El Dorado. The epitaph of the stone 
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bones, a few characters scratched on the side or 
bottom of the battered and rusty prospectors’ wash- 
ing-dish. Both show failure in the past, but 
as the New Worid miner ceases not in his search, 
but passes with a sigh, let these stone ruins of old 
failure stand as finger-posts to warn our present day 
speculator from the dangers and follies of the past. 
The river is another silent but irrefutable witness 
of old folly ; let any one take the trouble to dig 
and wash out a prospect from below a bar or rock 
crevice, and he will find mercury and gold amal- 
gam, lost years ago in the treatment. How could 
any one expect to succeed with such sinful waste ? 
Perhaps it was not the fault of the older generation, 
and the treatment of gold ores is now becoming 
ascience. Within sight of the path to the mine 700 
tons of galena had been taken from out the hillside ; 
the ore contains arsenical pyrites associated with 
gold, but the miners did not attempt to treat the 
latter. The water from the river then flooded the 
mine and it was abandoned. About 200 yards 
above the old dressing works, the shafts and tun- 
nels of the Comishianuch mine are to be seen. This 
lode can be traced for about three miles from over 
the hills, bearing from the south-east to the north- 
west, dipping east until it reaches the Mawddach 
river, which it crosses, and follows up the hill for 
a little in the direction of the new workings. On 
the north side of the river there is a lode called 
the ‘‘ bridge lode ;” it is either the Comishianuch 
or one parallel to it. A tunnel was driven for 10 ft. 
or 12 ft. into the hill ; a lode was struck about 4 ft. 
wide, with the same bearing and dip as the former. 
Free gold was found, also mundic stone ; probably 
the presence of the latter discouraged the miners, 
so they abandoned their search. 

In the mountain there are several lodes with 
unpronounceable Welsh names ; to save any un- 
necessary strain to the English visitor, the owner 
of these has lumped the names together, and called 
the whole Mount Morgan. The miners are driving 
a new ‘‘adit” or tunnel in the hillside. Meeting 
one of the aborigines of the country, he is 
questioned as to its whereabouts, ‘‘ Where is the 
lower hole in the side of the hill?” He stares 
blankly, takes his hat off and scratches his head ; 
it is of no avail, no answer comes. A ‘‘ Welsh 
bard” accompanies the party, he is toiling in the 
rear ; when he comes up his aidisinvoked. He then 
addresses the gaping rustic: ‘tPa le mae’r twll yn 
ochr y mynydd ?” A gleam of light seems to come into 
the native’s face. He promptly said, ‘‘ Ychydig yn 
uwch ir lan, lle mae'r gledrffordd yn craesir yr 
heol.” This is the bard’s way of making the 
foregoing inquiry, and the native’s manner of reply- 
ing, ‘‘ thatthe hole is a little higher up, where the 
railway crosses the road.” The thoughtfulness of 
the owner in calling this property Mount Morgan 
is now apparent. The name of the mountain is 
Gwynfynydd, signifying in the Welsh, white or 
sacred mountain. There are some peculiar old 
traditions amongst the Welsh respecting gold ; folk 
lore says it is hidden away in caves in the hills, and 
that these are guarded by enormous ravens, the 
character of the guard being extremely mythological. 
It would seem from tradition that the presence of 
gold in this mountain has been known from the 
earliest times. 

Further up the hillside from the adit before re- 
ferred to, there is a double line of tramway, with 
an incline of about 1 in 2. About 100 ft. of this 
is on the level, partly the result of excavation 
and partly from its being built up from excava- 
tions from the tunnel. Straight in front is the 
entrance to the tunnel, or adit, of the main work- 
ings. This is closed by a locked door. The man 
in charge opens the door and supplies candles to 
light the dripping passage. After about 120ft. in 
distance the tunnel ends in what appears to be a 
large cave open overhead, This is part of the old 
workings; it is where the wide reef has been 
scooped out. From out of this centre cave there 
lead four galleries, about 5 ft. high and 6 ft. wide ; 
these are the drives. The drive to the right or east 
ends in 25 ft. against the dead wall of the fault which 
probably turned the course of the lode. Turning to 
the left from the centre cave, and following the drive 
to the west, a distance of 279 ft., there shows along 
the whole distance the clearly defined foot wall of 
a true fissure lode or reef bearing nearly east and 
west, and dipping to the north at an angle of 
about 80 deg. Overhead and to the right of the 
drive the reef is visible for the whole distance ; at 
the end of the drive some holes were bored and 
charged ready for firing. There is a considerable 





amount of dripping water which coats the reef 
with slime and soil, but by careful examination free 
gold may be seen in places. Turning back 120 ft. 
from the end of the heading there is a crosscut to 
the north cutting through tie reef ; in this cross- 
cut the reef may be measured 20 ft. wide, including 
the portion taken out by the drive ; the hanging 
wall is as clearly defined as the foot wall. There is 
then about 16 ft. of country rock, when quartz again 
becomes visible at the end of the drive; this has not 
been cut through, but it is probably the first indi- 
cations of the 4 ft. reef—showing the surface— 
coming into the larger body. Turning back along the 
drive until the centre cave is reached, there is a 
crosscut bearing a few points east of north. In this, 
at a distance of from 45 ft. to 50 ft., a reef of about 
4 ft. in thickness is cut—it is the smaller parallel 
lode which the inner crosscut is probably now tra- 
versing—the crosscut is then turned until it bears a 
few points west of north and carried a further dis- 
tance of 143 ft. ; it is intended to carry this on to 
intersect a 60 ft. lode which outcrops strongly about 


ROUGH SKETCH SHOWING PRESENT SYSTEM OF UNDERGROUND 
WORKINGS, 





i} ass 
/ gf a 


/ 
' 
: 


ad = 

\ £ 

* »@ 
8550A_{_ 3 


A. Open cave about 80 ft. below surface. 

B. Tunnel driven 5 ft., showing end of 4 ft. reef in heading. 
C, 130 ft. of this tunnel showing rich gold-bearing stone. 

D. Old workings. 
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From this point the nearest visible outcrop of the Comisbianuch 

Lode is about three-quarters of a mile to the S.E., that lode 
having the same general bearing but lying about a quarter of 
a mile to the eastward of a direct line from this outcrop. 
500 ft. or 600 ft. to the northward of the present 
workings. On the east, and first-mentioned drive, 
15 ft. from the centre cave, a winze or small shaft 
has been sunk on the course of the lode to a depth 
of about 75 ft. ; this shaft is full of water. These 
are the underground workings on this level, 

The lower adit previously passed was driven some 
75 ft. into the hillside in the years 1869 and 1870 ; 
the direction given to it was north-west. The de- 
sire was to cut the main lode now being worked. 
At the end of the workings the old miners cut a 
leader containing no visible gold; this they mis- 
took for the main lode, so abandoned their searches. 
It is now the intention of the proprietor to alter the 
course of this tunnel to the north, so as to cut the 
main lode about 100 ft. lower down than the present 
workings. This will develop and thoroughly prove 
the property, also drain the winze sunk on the 
course of the lode from the upper workings. As 
the mine stands now little work has been done, in 
fact, hardly more than prospecting. Until the 
lower tunnel is driven to cut the lode, no definite 
estimate can be formed as to the ultimate value 





of the property. The present workings expose 
a large quantity of extremely rich stone. Any 
estimates as to value must necessarily be con- 
jecture, as no one can tell, until after treatment, 
what the stone actually contains ; but the present 
value will practically be only a tithe of the ultimate 
value, if the mine, when proved, maintains the 
same character as that now exposed to view. From 
400 tons to 500 tons of stone from the west level 
has been stacked outside; nearly all this shows 
visible gold ; it is heavily charged with iron pyrites, 
zinc blend, galena, a little copper pyrites, arsenical 
pyrites and manganese ; frequently, a piece of stone 
showing no visible gold, if broken, shows gold freely 
in the fractures. About 200 tons of stone from the 
shaft on the course of the lode is also stacked ; this 
shows somewhat similar characteristics to the stone 
from the west level; the stone is more heavily 
mineralised, and visible gold is not so freely seen. 
Four shots were fired in the heading, and brought 
down a truckload of stone. When this was brought 
outside, the specimens were washed in a tub, and 
large quantities of free gold were visible, several of 
the specimens, 2 in. or 3 in. in cube, must have 
contained an ounce of gold each; they were ex- 
ceedingly rich, and were picked out to be locked 
away in the storeroom. 

It is rumoured, but this we cannot vouch for, 
that 30,0001. worth of gold was taken out of the old 
working ; when visible gold was lust they were 
abandoned. The present proprietor, after driving 
11 ft. 3 in. further along the west level, again struck 
heavy gold ; since then shots have been put into the 
foot wall of the old workings, and stone was brought 
down showing visible gold. It is an enigma why 
these workings were abandoned ; the character of 
gold-bearing reefs is almost always to carry the 
auriferous ore in shoots ; this is especially so when 
visible gold is present ; those reefs which bear gold 
consistently throughout the whole mass of stone 
are generally mundic reefs, where the greater per- 
centage of gold is associated with the pyrites ; or 
where gold is finely disseminated through the stone. 
The best prospect this Welsh mine has before it is 
that the mundic in the stone should be gold-bearing, 
for though the shoot of gold may be only partial the 
mundic is general and heavily charges the whole 
mass. 

Climbing the hill, to see the surface indications, 
the mouth of the large hole or centre cave is reached 
when nearly at the summit; looking down this 
the level is seen about 70 ft. or 80 ft. below, with the 
galleries leading off. Higher up on the summit the 
outcrop of the 20-ft. lode stands right above the 
soil in large boulders ; it is very strongly marked 
and bears away to the westward. To the north of 
this a strong outcrop shows of a reef about 4 ft. 
wide, running parallel to the large one ; after a few 
hundred feet the outcrop is lost, but from under- 
ground indications this reef appears to make 
into the main lode. Away to the south-east the 
outcrop of the Comishianuch lode may be faintly 
traced until it is lost from sight in the valley of 
the Mawddach river; it points in the direction 
of the present. workings, and if continued would 
pass about a quarter of a mile to the eastward ; it is 
however not traceable. For some distance no in- 
dications are seen, until suddenly, close to the 
eastward of the present workings, a strong outcrop 
makes its appearance with a bearing similar to the 
Comishianuch lode, just as if the latter had been 
pushed across in a parallel direction for a quarter of 
a mile ; this bearing is continued for a few hundred 
yards, when a fault seems to alter the course of the 
lode, for it turns and bears in a westerly direction 
nearly parallel to the 20 ft. reef now being worked. 
This is the 60 ft. lode before referred to, and its 
outcrop is sufficiently strong to measure some- 
what closely its size. About 500 ft. or 600 ft. 
to the north of the centre cave, a shaft has 
been sunk on the course of this lode to a 
depth of 44 ft. ; the lode underlies to the northward 
at an angle of about 70 deg. Some nice mundic 
stone has been raised, with characteristics similar 
to that from the other lodes, but no free gold is 
visible. This 60 ft. reef and the 20 ft. reef bear 
away with a general direction westward, towards 
the Cain river. On the course of the larger reef an 
old farmhouse and stable are built ; the walls are of 
the good old style of 100 years ago, about 4 ft. 
thick, and some of the large blocks of stone used in 
these buildings are pure quartz, giving every indi- 
cation of bearing gold. Crossing the Cain river and 
toiling up the hillside carpeted with moss and 
heather, is like walking over so many bath sponges 
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full of water; another great patch of outcrop is 
seen; this looks as if it had been stripped ; whatever 
work was done must have been years ago. Follow- 
ing the outcrops, for a distance of about three- 
quarters of a mile as the crow flies from the main 
workings, a large knoll isreached. Standing on this 
and looking east the outcrops of both 20ft. reef 
and 60ft. reef may be traved, as if junctioning 
under it. The 20ft. reef bears generally west, and 
the 60 ft. reef turns slightly south of west, and so 
seems to make the junction. Near this knoll a 
most interesting fact is noticeable. Within a dis- 
tance of a few hundred yards there are eight raths 
or mounds, covered with grass, moss, and heather. 
On kicking some of the moss away asilicate of iron 
slag is discoverable ; assay shows this to contain 
lead and traces of gold and silver. How this came 
there and who conducted these ancient smelting 
operations will be a question for antiquarians to 
solve. No doubt they will worry it out somehow. 
Leaving the knoll and walking in a southerly direc- 
tion, several other strong outcrops are met, but 
to trace and describe every lode within a radius 
of one mile from the present workings would be a 
work of some days. It is to be hoped this outline 
description will give a general idea of the immediate 
surroundings. 

All details of the mine that can be gathered from 
a very close examination of visible indications have 
been given ; it now remains to deal with the pro- 
bable future and methods of treatment. Where 
gold is freely showing in the stone no doubt can for 
a moment be entertained as to the probable nature 
of the ore, but whether this richness exists only in 
patches or is continued to any distance, future 
workings alone can solve. Assays of small samples 
from various parts of the lode can only give entirely 
unreliable results ; it is only from large quantities 
of stone treated in a thoroughly commercial manner 
that any satisfactory conclusion can be arrived at. 

Returning to the mill site there is a fifteen-head 
Sandcroft battery in course of erection ; the stamps 
weigh 750 1b. each, and are to be worked witha 
drop of 7 in. ; they are calculated to put through 
two tons per head in twenty-four hours. From the 
stamps the material passes over amalgamating 
tables, and from there on to Frue vanners, two to 
each five head of stamps. Before the stone is put 
into the hattery it is passed through a Marsden 
stone breaker, breaking to about 1} in. cubes; from 
this an automatic feed supplies the stamps. The 
foundations to the battery areenormously strong, six 
balks of 14 in. by 14 in. Baltic pine 7 ft. long placed 
vertically under each five heads; these bear on solid 
rock and cement grouting and are bound together 
at the bottom by two 14 in. by 14 in. longitudinal 
balks of Baltic pine, into which they are notched ; 
the balks are all bound together by 13 in. bolts both 
at bottom and top, while in addition at the top they 
are keyed together. The shed covering this ma- 
chinery is built, also the electric light shed, the 
assay office, and bullion room, which are higher up 
the river, and close to the back of the mill building. 
The power to drive this machinery and the stamps is 
obtained from an overshot waterwheel 36 ft. in dia- 
meter by4 ft. ; an additional waterwheel 10 ft. in dia- 
meter by 4 ft. is to be placed below the larger one to 
drive the Frue vanners. There is almost an illimit- 
able amount of water power available ; it is some- 
what behind the times to put up waterwheels, when 
turbines can be so easily obtained ; the latter are far 
more dependable as to uniformity of speed and 
truth of bearing than the old-fashioned and cumber- 
some waterwheel. In addition to the crushing and 
concentrating machinery, ten pans are provided as 
amalgamators ; these are little better than toys, 
being only capable of putting through about 3 cwt. 
each of concentrates in twenty-four hours. They 
are only suitable for treating small parcels of 
specimen stone. The principle is that of a pestle 
and mortar, in fact, they are simply a larger size 
than those generally seen in a chemist’s shop, and 
are very likely to flour the mercury. To pass 
the crushed ore over amalgamating tables, then to 
concentrate and grind in pans, is a very old method ; 
under certain conditions it is a good one. But if, 
as appears highly probable, this ore contains gold, 
either very finely divided or borne by the mundic, 
which will prevent amalgamation with mercury, the 
machinery already provided is wholly insufticient. It 
will be the province of the chemist to decide this. 
The disadvantages of the cumbersome and generally 
unsatisfactory stamper battery have already been 
discussed in our columns, and it is painful to find, 
Within a few hours’ journey of London, surrounded 





by every advantage for securing the latestinformation 
regarding modern improvements, that such obsolete 
and wasteful methods should be resorted to. The 
gold is coarse, and sufficient may be saved to make 
the mine payable. Still a considerable loss must 
eventuate from the fact of the grains being broken 
and flattened and carried off as float gold. The 
quicksilver and gold amalgam to be found in the 
bed of the river show that the mercury has a 
tendency to sicken and pass away, carrying gold 
with it. 

The failures resulting from the extraction of gold 
from mundic stone, and the number of mines and 
goldfields that have been compelled to close in conse- 
quence, are recorded from all parts of the world. 
There is strong evidence that want of success in the 
past in these Welsh mines arose from a like cause. 
Tons of obsolete and ridiculous machinery remain in 
the vicinity as irrefutable witnesses to verify this. 
Holding the foregoing opinions it may be fairly 
contended that to attempt to prove these mines by 
unsuitable machinery is nota fair test. The nation 
will be interested in their prosperity, and it will be 
a loss if the aid of a more efficient and all-round 
manner of treatment is not resorted to. The ad- 
vantages to be derived from dry crushing are so 
manifest as to require no further mention ; for this 
there are rolls, mills, and pulverisers, which effect 
their object whether fine or rough reduction 
is desired. The next aim is to select the most 
appropriate method of saving the gold. It requires 
no chemical knowledge to reject such happy-go- 
lucky treatment as that of passing the material over 
quicksilver plates and trusting to the specific 
gravity of the meta!s enforcing contact with the 
mercury. Grinding in pans with mercury has many 
objections— wear and tear, the flouring of the quick- 
silver, loss of time, &c., being amongst the many. To 
overcome these difficultiesthereare various processes 
employing chlorination, electricity, and chemicals, 
&c. ; whilst in cases where ores are rich in other 
minerals, or these are at hand, smelting could be 
resorted to. The owner of this property may con- 
sider himself fortunate, when it is remembered 
that only within the last few months, a proved 
process of treating refractory ores, of the class 
found to exist in his mine, has been introduced in 
England ; and, further, that the presence in Lon- 
don of the joint patentees, Messrs. Newbery and 
Vautin, will give him the advantage of being able 
to obtain the opinion of such leading authorities on 
the subject of gold extraction, both from a chemical 
and practical standpoint. 

Lastly, the question of title seems to exercise 
the minds of some people ; on this score we think 
the proprietor will have little trouble. Perhaps 
there are many who do not know that by compara- 
tively recent statute law of England, aclause is in- 
serted into every Crown grant or original title in 
Australia, reserving to the Crown the minerals in 
the soil. Notwithstanding this, the clause has 
never been enforced, though the question has often 
been raised ; if it were enforced it is difficult to fore- 
see the result—probably something like anarchy. 
We understand the claim which is now being 
discussed here, is based upon, and descended from, 
some musty old statute framed in the days when the 
king could do no wrong; when he was ruler and 
appropriator by Divine right. 





QUADRUPLE-EXPANSION ENGINES. 

QUADRUPLE-EXPANSION engines of the type patented 
by Mr. Walter Brock, of the firm of Messrs. Denny 
and Co., Dumbarton, and of which a brief notice was 
given ina late issue of ENGINEERING, have recently 
been brought into use on the screw steamer Kron 
Prinz Friedrich: Wilhelm, one of the large fleet owned 
by the North German Lloyd Company. The new 
cylinders, boilers, &c., were made in Dumbarton by the 
firm just mentioned, and «Be to Bremerhaven, 
where they were fitted to the old engines by the work- 
men of the owners ; and the time for completing the 
work, and the high style and finish, reflect the greatest 
credit on the engineering staff of the Norddeutscher 
Lloyd Company. Messrs. Boénig and Knafil, the 
company’s superintendents, had the work of conversion 
under their special supervision; and Mr. Stirling re- 
presented the Dumbarton engineering firm. 

The dimensions of the steamer are—Length, 318 ft.; 
breadth of beam, 39 ft. 6in.; depth, 31 ft. Prior to 
her conversion she had a pair of engines constructed 
on the old system, the cylinders being 48 in. and 88 in. 
in diameter, with piston stroke of 48 in.; and the 
steam that was supplied to them was of 60 lb. pressure, 
and generated in four single-ended boilers. 

In their converted form the engines have cylinders 





of 214in., 30}in., 43in., and 61 in. in diameter, respec- 
tively, with piston stroke the same as formerly. They 
are supplied with steam of 170 1b. pressure from two 
double-ended boilers, which have a heating surface of 
4338 square feet, and a grate surface of 173 square feet. 
In the engine-room there are placed two of Messrs. 
Weir’s patent pumps, and the distiller and feed-heater 
of the same firm. The patent combined steam and 
hydraulic starting gear of Messrs. Brown Brothers, 
Edinburgh, is also supplied. The circulating pump in 
the old engines has been done away with, and its place 
is filled by one of Messrs. Gwynne’s patent centrifugal 
pumps. 

The trials of the steamer with her converted engines 
took place on the Weser in the early part of last month, 
when results were obtained which cannot but be re- 
garded as highly satisfactory. Tested on the measured 
mile, and between the lights, the Kron Prinz maintained 
a mean speed for six hours of 13.19 knots, which is a 
considerable increase over her previous performances. 
At the same time trials were made of the consumption 
of fuel, the results of which thoroughly satisfied the 
representatives of the Norddeutscher Lloyd Company. 
During the trials the engines indicated about 1700 
horse-power. In consequence of the greatly increased 
economy of the engines now in use on board the Kron 
Prinz, the owners have been enabled to convert a con- 
siderable portion of the coal bunkers into cargo-carry- 
ing space. 

When taken in conjunction with the results of the 
trials lately made with the steamer Tenasserim on 
the Clyde, the results obtained with the Kron 
Prinz abundantly show that shipowners have now 
placed before them an economical and efficient mode 
of making vessels—possibly not old in years, but 
behind date in their machinery—able to hold their 
own with their more modern competitors. There is 
likewise the important fact that Messrs. Denny and Co. 
have a considerable number of vessels in hand for the 
conversion of their engines in the same way. The 
engineers were represented at the trials by Mr. Brock, 
the patentee. The Kron Prinz will shortly leave, if 
she has not already left, on a voyage to Buenos Ayres, 
the results of which are being looked forward to with 
a great degree of interest ; and it is confidently antici- 
pated that they will amply confirm the good impres- 
sion formed regarding the new machinery by the 
owners at the trials on the Weser. The engines are 
under the charge of Mr. Schultze, one of the company’s 
chief engineers. 





LAUNCHES AND TRIAL TRIPS. 
Messrs. JOHN REID AND Co., Port-Glasgow, on the 5th 
inst., launched a steel screw steamer of 2000 tons net 
register, and named the Kisunga. She has been built to 
the order of a Liverpool firm, and is to be engined by 
Messrs. D. Rolls and Sons, of that port. 


The new steel screw steamer, Kate B. Jones, built by 
Messrs. Schlesinger, Davis, and Co., of Wallsend-on- 
Tyne, for Messrs, Jones and Thomas, of Cardiff, left the 
river last week laden with a cargo of about 2800 tonr, 
bound for Genoa. Her dimensions are as follows : Length 
over all, 279 ft. ; length between perpendiculars, 270 ft. ; 
breadth moulded, 37 ft.; depth moulded, 21 ft. 8 in. 
All parts of the ship are lighted throughout with the 
electric light in addition to the ordinary ship’s lamps. 
Under the flying bridge amidships two light towers 
have been built in which are placed the side lights, so 
arranged that the ordinary lights or the electriclight may 
be used. The -— have been built by the North- 
Eastern Marine Engineering Company, Wallsend-on- 
Tyne, and are of about 180 nominal horse-power. All the 
latest improvements have been concentrated on these 
engines, which during the trial worked smoothly and well, 
and developed about 1000 horse-power effective, and the 
speed was an average of 94 knots without pressing the 
vessel in any way. 





Stream NAVIGATION IN THE Pactric.—The Canadian 
Pacific Railway Company is about to build three steamers 
for its Pacific mail service. These steamers are to have an 
average speed of 15 knots per hour, and they will cost 
between them something over 500,000/. The first steamer 
of the new Marquis del Campo Line, between Panama 
and San Francisco, arrived in Panama Bay August 25. 
The Pacific fleet will comprise eight ships—the Guatemala, 
Nicaragua, Honduras, Costa Rica, Salvador, Mexico, 
Espajia, and Madrid—and it is said that each ship will fly 
the flag of the republic whose name it bears. The At- 
lantic contingent, with its terminus at Colon, will com- 
prise only five ships, 





New York Harsour.—Theimprovement of this harbour 
is dealt with at some length by Lieutenant McFarland, of 
the United States Corps of Engineers. He says the 
probabilities are that the work of deepening Gedney’s 
Channel will be finished this year. Dredges will then be 
set towork on the main ship channel, the deepening of 
which is to be finished by December 1, 1888. According 
to present arrangements 700,000 cubic yards of material 
will be removed from Gedney’s Channel, and 1,500,000 
cubic yards from the ship channel. This is not much 
more dee one-half the amount of material which must be 
removed in order to secure a depth of 30 ft, at mean low 
water, with a width of 1000 ft. 
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THE DUDLEY BOILER EXPLOSION. 
To THE Eprtor or ENGINEERING. 

S1r,—The improved tone of Mr. Boswell’s second letter | 
is highly commendable, and as ENGINEERING ‘‘is not a | 
journal for expressions of perscnal feeling,” I suppose I | 
must allow him tohave his little‘‘rebuke,” merely protesting | 
against either his right or ability, notwithstanding ‘his | 
promotion to a more responsible position,” to ‘‘ rebuke ” 
one of my experience and independent position.” 


So far from ‘‘ doubting Mr. Marten’s honesty,” I have | 


the highest opinion of that gentleman’s character, whilst | 


still maintaining all I have stated with reference to his | 
report of what I shall still describe as one of the most re- | 
markable, deplorable, and inexcusable boiler renee 3 | the most wicked and glaring character. 
the letters of | 


recent years. I am confirmed in this b 

our other correspondents, especially ‘‘ Engineer,” who 
aes certainly exposed boiler assurance and their pretended 
inspection with a vengeance. ‘‘ Engineer” evidently 
knows what he is writing about, and I could confirm all he 


says respecting what is required of an inspector in order 
to make insurance pay, by my actual experience during 
the short time I was in the service of a boiler assurance 
company. 

Now, to resume the practical discussion of this im- 
portant Neeser what are we tothink of the utter silence 
of Mr. Marten and other chief engineers, &c., in face of 
all that has been stated? Are we all to be treated 
with silent contempt? Are these ever-recurring occur- 
rences still to continue, adding to their victims Ey seven 
and seventeen at once, in order that insurance com- 
panies may promuee, and coroners make their emoluments 
after their farces of inquests? I say farces of inquests, 
although in fact they often succeed or follow pws of 
Let me prove 
what I state. A boiler I had inspected at Wolverhampton 
proposed for insurance, was rejected by the company, to 
their great credit. A few years after, hearing of an ex- 
plosion in Birmingham, I went to the scene, and there 
was my old friend, ‘‘the very button ”—or rather part of 





it—that I had reported unfit for insurance at 30 Ib., had 
actually been thrown out of use in consequence, but 
afterwards repurchased—from an old iron broker, I sup- 
pose—and set to work again at 50 lb. or 60 lb., as near as 
could be told from the weight on safety valve, and ex- 
ploded in consequence of this over-pressure, killing two 
of the best workmen employed. At the inquest, which 
was simply an outrageous farce, a deaf ilermaker 
was placed in a chair immediately opposite the coroner, 
and with his back to the jury, whilst the following 
dialogue took place, viz.: ‘Did you repair the boiler?” 
After a pause, ‘‘Yes.” ‘‘ Were the bolts doubie- 
rivetted?” After another pause and question repeated, 
**Oh yes, sir; double-rivetted.” And so the farce went 
on between a doctor of physic and a deaf boiler-mender, 
until it was the turn of the boiler-owner to take the chair. 
“Now, Mr. ——, was this boiler of yours in working 
order?” (Very penitently) ‘‘ Yes, sir.” ‘‘ Your dwelling- 
house was close by, I believe?” ‘Yes, sir.” (Crying.) 
“In fact, the steam and débris were blown all over your 
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house, and you would not have been the fool to live there 
and risk the lives of your family and self had you have 
known there was any danger?” (Still crying), ‘* No, Sir.” 

After the inquiry was all over and the verdict of 
course ‘‘ Accidental death,” I considered it my duty to 
publish what I knew about this boiler, and its being no 
better in fact than an old tin pot that had been kicked 
hither and thither, when the boiler-owner, seeing my 
letter to the press, comes crying to me also, and want- 
ing to know what good it did me to expose him, &c. 
Just one other case, please, worse indeed than that 


Be & 
Meters 





case even. It was the only boiler actually under my 
inspection that ever exploded, I am happy to say, | 
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and I had condemned it both verbally to the owner 
himself, and also in my written report, but he persisted 
in working it, with the result that it exploded and killed 
two or three workpeople. At the inquest, before the 
self-same coroner, he —the boiler-owner— deliberately 
stated that I had reported exactly the reverse of what I 
had. He got off scot-free, and afterwards called upon 
me begging I would not expose the facts, &. I 
did, however, state the facts of the case—and others 
also—in a communication to the Home poereery, 
but nothing was done, and nothing will be done! It 
will all end in smoke whatever ‘* Engineer” may say 
or do, unless he is a far more powerful and influential 








an onginese than any who have preceded him. He asks, 
How long are our legislators going to allow this great sacri- 
fice of human life? I have been asking that question and 
communicating with every Home Secretary and other 
shining Jights during the last quarter of a century at 
least ! y dear old master, late M.P. for Bolton, durin 

a long and _ useful career in Parliament, moved for a 
obtained a Select Committee on this question, and after 
all their labours and expense in summoning scientific wit- 
nesses and all other kind of witnesses, nothing at all was 
done. And, Sir, because I ventured to remonstrate with 
the president of that committee for instituting an in- 
quiry at so much expense to the country, when 
all the time his own mind was made up, and was dead 
against compulsory Government inspection, he rounded 
upon his old apprentice after the manner of my friend 

r. Boswell in his first letter. I was spiteful and 
bad-tempered, &c., notwithstanding the potent fact 
that at that very time some of my supporters and sub- 
scribers to inspection here in Birmingham were actually 
enlarging the area of their boiler aie so as to enable 
me to enter therein and return without being skinned 
alive. They certainly had that much respect and con- 
sideration for me, and as a rule I think men of 15 stone, 
fat, and good-looking, are not very remarkable for those 
vices, 

**Facts are stubborn things,” and the fact of this 
boiler at Dudley, which was subjected to uncontrollable 
firing for nearly thirty years, and exploded the very 
day after it was examined, being insured for 500/., is a fact 
deplorable on account of the great sacrifice of human life, 
and inexcusable because the boiler was not condemned and 
reported dead so long after it was actually killed by bad 
usage, or uncontrollable firing, according to Mr. Marten’s 
milder way of puttingit. If the Board of Trade officers are 
inquiring into the matter, we shall see what we shall see, 
but I don’t expect much, and itis only like locking the 
stable door after the steed isgone. Means and powers of 
prevention is the thing required, not the placing of a 
premium upon “‘ accidents” by means of insurance, and 
actually insuring bad and dangerous boilers in spite of 
their own inspector’s reports, as in the cases quoted by 
“Engineer” in his trenchant and convincing second letter 
on this subject. If this discussion should fortunately do 
anything in the way of prevention, and cause rd 
Stanley to go a little further even than merely registering 
steam boilers, I should feel proud indeed in having 
initiated the correspondence, and the columns of yonr 
widely circulated and most influential journal will not 
have been occupied in vain. 

I remain, Sir, faithfully yours, 

December 13, 1887. JOHN SwIrt. 








THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE, 
To THE Epiror oF ENGINEERING. 

Srr,—We would like to make a few remarks in reply to 
the letter of “‘ Brake” and your article on ‘‘ Brakes” in 
your last issue. Before going further we may state that 
we do not wish to make out that our engines did better 
at Newcastle than we got credit for; on the contrary, we 
hold that none of the engines at Newcastle really obtained 
the results with which they were credited, owing to the 
— in the Society’s brakes and the mode of working 
them. 

We should like it also clearly understood that we do 
not pretend to give the amount of error in the R.A.S.E. 
brakes ; we are satisfied to say that there is a large error, 
sufficient to render their trials worthless and untrust- 
worthy. 

‘* Brake” is surprised and amused at our audacity in 
bringing forth this large order, and then he proceeds by 
saying, ‘‘ Fancy Messrs. McLaren referring to Professor 
Kennedy and Mr. Schénheyder as supporting their 
views.” Well, seeing that we denounce Appold levers 
when the amount of the forces at their inner end is 
neglected, and these gentlemen dolikewise, we think they 
do support our views ; we pro further by experiment 
than either, and we find much more error than they 
supposed. 

** Brake ” certainly shows his ignorance in the working of 
brakes, when he says that it makes no difference whether 
the brake is cooled from the outside or the inside with the 
water. He states he has made large numbers of trials, 
and therefore he ought toknow. Might we just suggest 
to ‘* Brake” that he should make two more experiments ; 
say he takes a 20 horse-power load, run the water on the 
inside of the rim, and keep a supply of tallow on the 
outside, then take a few diagrams of the engine; this 
done, start again with exactly same load, clean the tallow 
off the brake, and lubricate with water only, run on 
the outside of brakes, and after two or three hours’ 
running, take a few more diagrams, and compare them 
with those first taken, “‘ Brake” will then see for 
himself the difference in power that is required to 
drive the same brake with the same load by the same 
engine, and after he has done this he may begin to think 
that there may be something in the large order after all. 
We quite agree with ‘‘ Brake” that there is no novelty in 
applying water inside the rim; we don’t know why he 
should mention this fact. We may tell ‘* Brake” that 
we made scores of trials before we went rushing into 
print, but before doing so we asked Mr. Halpin and Pro- 
fessor Barr to check our results, and they made the tests 
as published. ‘‘ Brake” then goes back to the Birming- 
ham meeting of the Mechanicals, and conclusively proves 
to his own mind that Mr. Appold knew all about this 
error and dealt with it thirty years ago. What “ Brake” 
mentions as an error was really no error at all, therefore 
it was easily dealt with, but the error about which so 
much fuss is being made has yet to be dealt with, and if 
the wisdom of ‘* Rrake” himself cannot solve it we will 
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be under the necessity ourselves of publishing the solution 
at some future date, when we have more time to spare 
than we have this week. 

** One who has made many Trials” points out the differ- 
ence in grate area and the steam distribution on the second 
test. We have explained this more fully in our reply to 
**R, A. S.” in your contemporary, The Engineer. If your 
correspondent would read what we there say about this it 
will save us a lot of time and repetition. As regards your 
own article, we cannot see why you should charge Pro- 
fessor Bare and Mr. Halpin with not dealing fairly with 
the engineers and judges. We ourselves made a number 
of experiments on our own brake, and by carefully indi- 
cating the engine and applying the spring balance to the 
inner ends of the compensating levers, we found certain 
errors under certain conditions. We then applied to 
Messrs, Halpin and Barr to come and check our results. 
They sent us their report, and we published it. Now why 
should you charge chen with being unfair? We have 
already said that what you suppose to be the error in our 
brake, owing to our using straight levers, is really no error 
at all. We have tried levers identical with those at 
Newcastle, and it does not alter the amount of error, 
Regarding the other point for which you tackle us, viz., 
the tension on the straps to lift the weights when lubri- 
cated with oil or water, we may state you base the whole 
of your arguments on the supposition that water lubrica- 
tion gives a higher coefficient of friction than oil ; this does 
not hold good when applied to brakes with wood on metal. 
We find that by continued application of water the co- 
efficient of friction is reduced enormously below that due 
to oil or grease. Youcan easily prove this by turning the 
water from the inside on to the outside of the brake, for 
immediately the water comes on the outside, the weights 
drop, and if you continne the application you will find the 
attendant is continually required to tighten the straps 
as the coefficient of friction decreases ; then again suppose 
you are working with water, and take a handful of soft 
tallow and throw it on the rim, the weights and every 
thing will go round with the wheel (before the attendant 
can slacken out), owing to the increased coefficient of 
friction due to the tallow ; under these circumstances you 
need not be surprised that more tension was required on 
the brake straps when working with water than was re- 
quired with oil and tallow. So that argument does not 
render our results entirely worthless as you say ; on the 
contrary, the facts prove we are right. 

Perhaps you would kindly reconcile, for the information 
of your readers, your statement that you are in no wa 
surprised that our copy of the R.A.S.E. brake with 
straight levers gave abnormal results, with your descrip- 
tion and comments on the Balk brake (also with straight 
levers in your issue of September 6, 1867), in which you 
further state that this brake is free from errors, to which 
the friction brake with compensating levers now used at 
the R.A.S.E. trials, and by some engineers are liable. 

Yours truly. 
J. AND H. MoLaren. 

Midland Engine Works, Leeds, December 14, 1887. 


To THE EnITorR OF ENGINEERING. 

Sr1r,—Having read with great interest the reports of the 
trials of the Royal Agricultural Society at Newcastle, in 
common with many others I can only express my astonish- 
ment and regret that the errors due to the compensating 
levers of the Appold brake have not been allowed for. 
This error has been known for the last thirty years. In 
your issue of September 6, 1867, page 194, a few months 
after the Bury show, you deemed us that Messrs. Balk’s 
friction dynamometer was favourably noticed in the 
report of the Royal Agricultural Society’s trials at Lin- 
coln, You further remark: ‘*The system of counter- 
balancing the weights applied to the adjusting lever 
renders Mr. Balk’s brake free from the error to which the 
friction brakes with compensating levers, now used at the 
Royal Agricultural Society’s trials, and by some engineers, 
are liable; but this is a matter of which we shall speak 
more fully on another occasion, as a proper consideration 
of it would require more space than we can give to it at 
present.” 

It was a source of some surprise that no attempt was 
made to eliminate this error in the Cardiff trials. But 
that in the year 1887 the Society should publish most 
elaborate calculations with this error still unaccounted for 
is to say the least a gross and most unfortunate oversight. 

One would have supposed that every man who has had 
to do with brake trials must be perfectly well aware that 
when oil or water is thrown on the brake, so that the 
weight drops a little, part of the load is obviously thrown 
off the engine, since it runs faster. Indeed, if the engine be 
regulated by an expansion gear adjusted by hand, the 
engine may be said to run away, thus showing that the 
Appold brake does not put a constant load upon the 
engine, 

It is an obvious inference ant well-known fact that if 
the brake be well lubricated (and therefore screwed up 
tighter) the engine can be mada to show a better result 
than if the brake blocks were allowed to run nearly dry. 

The inference is undeniable, viz., that the weight is 
more or less supported through the compensating levers 
according as the brake blocks are more or less lubricated. 
There is but one point, excepting the axis, where the brake 
touches a fixed support, and that point is where the tops 
of the compensating levers touch the frame, and a vary- 
ing pressure on that point accounts for the variation of 
the load. 

It is obvious that no matter how the levers be attached 
to the brake strap, or howsoever the levers be propor- 
tioned, so long as the end of the compensating lever 
touches a fixed point with a pressure whose direction is 
tangential to a circle described round the axis, there will 
be anerror. It is true that the errors due to the com- 
pensating levers may be diminished without limit by 





diminishing at the same time their range of compensa- 
tion. The error is conveniently reduced in the Appold 
brake by making the three centres not in line, but form- 
ing an obtuse angle to the centre line. The friction 
brake used by Messrs, McLaren evidently is so propor- 
tioned as to give a far larger error than the Society’s 
brakes, . 

Their contention, however, is undeniable that this error 
ought to be allowed for. They might have added that 
results worked out to three places of decimals based on 
such erroneous data are ridiculous, and should be cor- 
rected without delay. Messrs. McLaren’s further con- 
tention is undeniable, that a competitor whose brake was 
more freely watered than the brake which Messrs. McLaren 
drove lifted a less proportion of the brake weight. If the 
Society had measured the pull on the brake straps and 
recorded them, as in Mr. Halpin’s experiments, it would 
have given his competitor no advantage, As mattersare, 
it is at least a matter of speculation whether Messrs. 
McLaren’s engine did not achieve the best result. That 
the friction of the brake wheel when abundantly lubricated 
with water is less than when sparingly lubricated with 
oil, is I take to be conclusively proved by Professor Barr’s 
experiments. , 

I may say, in passing, that there is no more wide-spread 
delusion than that there is a fixed co-efficient of friction. 
In the present case it must be remembered that the pres- 
sure per square inch on the face of the brake is compara- 
tively small. In regard to putting water inside the brake, 
it has the advantage that it keeps the brake comparatively 
cool and clean, and almost no lubrication is needed. 

I applied this arrangement to Messrs. Ruston, Proctor, 
and Co.’s brake in the year 1867 to conveniently run with 
the heavier load for the experiment previous to the Bury 
St. Edmunds trials. I also e— the arrangement in 
an improved form to Messrs. E, R. and F, Turner’s brake. 
In the experiment with 25 horse-power for the Cardiff 
trials, I noticed that the temperature of the water inside 
the wheel stood almost uniformly 106 deg. to 110 deg. 
Fahr. It may be that this arrangement has been used in 
both brakes ever since. 

Messrs, McLaren’s further contention that the prize 
should be given with regard to the general fitness of the 
engine has often before been stated ; I well remember the 
most unportable engine to which was awarded the prize 
at Cardiff. 

This engine was, so to speak, disqualified by its makers 
since the show was over, whereas the engine I designe 
became at once a standard commercial engine. Any of 
those now in ordinary use are fit to run at competitive 
brake trials, Yours truly, 

WILSON HARTNELL, 

Benson’s Buildings, Park Row, Leeds, 

December 14, 1887. 

[We publish some remarks on these letters on another 

page.—Ep. E.] 


To THE EDITOR OF ENGINEERING. 

Sir,—It is most unfortunate that there should be any 
dispute as to the accuracy of the record of dynamometric 
or other instruments made use of in trials such as that of 
the Royal Agricultural Society, involving in their issue 
the character of the machinery produced by eminent 
firms. Once discredit, deservedly or not, is thrown upon 
the issue of a trial, the value of the honour to the success- 
ful competitor is most seriously reduced. I suggest that 
a Committee, composed of delegates appointed by the 
Institution of Civil Engineers, the Institution of Mecha- 
nical Engineers, and the Institution of Naval Architects, 
and Physical Society, should at once be formed, to decide 
upon a standard series of dynamic and thermodynamic 
instruments to be employed in competitive trials. The 
committee could thoroughly test the Appold, Prony, 
Brauer, Kratz, and other dynamometric brakes; the results 
I fancy would be most interesting and valuable. 

Yours, &c., 
B. H. Tuwaire. 

37, Victoria-street, Liverpool, December 12, 1887. 


To THE EpITOR OF ENGINEERING, 

Srr,—In the arrangement of brake used by Mr. Halpin 
and Professor Barr, and illustrated on page 606, it seems 
to me that it would be possible to tighten the strap, so 
that even if the coefficient of friction were nil, a weight 
could be supported. The weight could not fall without 
further tightening the strap, and therefore the weight 
supported would depend upon what tension the strap 
would stand. Tothe extent to which this action exists 
the weight supported would have no relation whatever to 
the horse-power of the engine tested. 

If there be any considerable tangential force on the 
fixed end of the pendulum lever that must be taken into 
account and deducted. Ifthe force be insignificant cr nil, 
then the commotion is all about a trifle, and no one need 
be disturbed about the accuracy of the R.A.S. trials. I 
cannot see how that force can be nil or even insignificant 
w thout cancelling the differential action of the pendulum 
lever, 

That the tangential force on the fixed end of the pen- 
dulum lever ought to be taken into account is obvious if 
we assume the absurd arrangement of fixing the brake 
pulley and driving the brake strap round by a rope wound 
on it with the brake load weight attached to it and fall- 
ing. The formerly fixed end of the pendulum lever will 
now be carried round with the strap, and if a revolvable 
drum of suitable radius be put on the shaft and the 
formerly fixed end of lever attached to it, it will 
drive the drum round with a force equal to that which 
formerly held the lever end. The revolving drum could 
wind up a weight corresponding to that force. - The horse- 
power of the brake friction would then be that due to the 
falling weight less that due to the rising weight. Now, 





this is merely the brake trial inverted, and although the 
pendulum lever end is without actual motion, yet rela- 
tively to the pulley its condition of rest is motion, and 
the force holding it a driving force. 

In the brake by Mr. W. H. Maw, illustrated in the 
** Encyclopedia Britannica,” ninth edition, the propor- 
tions of the lengths of the levers are quite different from 
those on page 606, and with it the points here referred 
would be of less importance. 

OUTSIDER. 








RACING AND CRUISING YACHTS. 
To THE EpIToR oF ENGINEERING. 

Srr,—I have read your correspondent’s ‘‘ remarks” on 
his statement that I had offered to handicap yachts for 
at ‘‘least one club,” and I can now only characterise 
the original statement as an invention. 

Passing over his ‘‘ remarks” about the ‘‘ 6000 rule,” the 
relative value of breadth and depth in yachts—they are 
really not worth noticing—-I come to the statement that 
**Mr. Dixon Kemp is also inaccurate in stating that for 
any given rating the reduction in sail area follows the per- 
centages he mentioned.” 

What I said was this: ‘‘ That for a reduction of 33 per 
cent. of length the Seawanakha rule reduces sail area 
15 per cent. more than the Y.R.A. rule; and that for 
33 per cent. difference of length the New York rule 
reduces sail area 44 per cent. more than the Y.R.A. rule.” 
This statement is strictly accurate, and the figures quoted 
by your correspondent show it. 

The sententious assertion that the comparison of the 
rules is not so simple as I supposed, is evidently the 
outcome of bewilderment. The rules have been by me 
compared with their different time allowances, &c., months 
ago in a contemporary. 

It is greatly to be regretted that so much time should 
have been wasted in arranging the tables of figures, 
curves, symbols, &c. They prove absolutely nothing ; 
and so far as any practical use goes, the compiler might 
as well have spent his time snipping paper or whittling a 
stick, Dixon Kemp, 

29, Linden Gardens, Bayswater-road, W., 

December 12, 1887. 





a|THE BURSTING OF THE “ ELBE’S” STEAM 
PIPE. 


To THE EpIToR OF ENGINEERING. 


Srr,—In your issue of October 21, page 437, Mr. Adam- 
son is represented to have propounded the following theory 
to account for the failure of the pipe which is as follows : 

“That the boiler was priming at the time of the ex- 

losion, and that the water carried over with the steam 
ormed itself into a solid body in its passage along the 
steam pipe, and when the valve in the high-pressure cy- 
linder cut of this body of water was brought to rest. This 
he said would occur twice each revolution, or 127 times 
a minute. If one body of water were floating in the 
vertical length leading from the main horizontal pipe in 
the stokehole to the engine at the time the valve cut off, it 
would fall by gravitation, and if this mass encountered 
another column of water being carried along by the steam, 
it would cause the pipe to burst. This he thought was 
the cause of the explosion.” 

I beg, Sir, to show that in order to account for the 
failure of, the pipe, there is no necessity for importing 
the assistance of a solid body of water in such sense, for 
I believe a very minute quantity of water in suspension 
in the steam sufficed to do the job, and such a view agrees 
with the evidence that “‘ there was no sign of priming” 
at the time of the accident. 

A correspondent asked ays readers for information 
as to piston speed, &c., but the question elicited no 
response; such data are required. I have, however, en- 
deavoured to supplement them, and if I have been mis- 
taken in the estimate, I beg to be excused. 

Boiler pressure = 150 lb. per square inch. Diameter of 
high-pressure piston=32in. Number of revolutions per 
minute 64, iameter of bore of steam pipe=‘.5 in. 
Thickness of copper composing steam pipe = 0.27 in. 
Thickness of portion at brazing line which burst was only 
=0.14 in.; and its tensile strength of strip cut close to 
such brazing line only 23,728 lb. per square inch—this is 
according to Mr. Kirkaldy’s evidence. Reduction of 
tensile strength due to the heat of 150 1b. steam=23,728 
—$=19,773.34 lb. per square inch. 

Area of high-pressure piston = 804.24 square inches, area 
of steam pipe=70.88 square inches=0.4922 square foot 
weight of a cubic foot of ‘150 lb. steam”=0.344 Ib, 

Taking into consideration the fact that the horizontal 
main steam piping traversed four boilers and a transverse 
bunker, &c., I would say the system attained a total 
length of 60 ft. (?) and in accordance with Mr. Adamson’s 
evidence, ‘‘ there was a vertical length leading from the 
main horizontal pipe in the stokehole to the cut-off.” 
Such a pipe would be, say, 8 ft. high. 

Consulting Lloyd’s Register I find the old engines had 
a stroke of 4 ft., and as the present practice is of course 
to go in for long strokes, I presume the piston stroke 
would be 5 ft. (?) Ifso, we have 

,_5x 2x 64=10.67_ 


ne 
piston speed in feet per second, 


70.88 
velocity of the steam through the pipe to follow up piston 


in feet per second. , 
We fined 0.4922 x 60=29.53=cubic feet in horizontal 
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iping, . °. 29.53 x 0.344=10.16 lb. =the weight of steam in 
oor piping. 

Tt may be allowed that in this body of steam there 
might be $ Ib. of water in suspension. So that we have 
10.16+8=18.16 lb.=total weight of fluid in horizontal 
piping. We have 0.4922x8x344=1.35 lb.=weight of 
steam in vertical pipe. I should say this pipe might have 
contained 1 lb. of water in suspension, .*. 1.35+1=2.35 1b, 
= weight of fluid in vertical pipe. 


. 121 x 121 x 18.16 _ 4198 5 foot- pounds, 


and we have 4/8x8x2.35=53 foot-pounds. These two 
columns would collide at bend or thereabouts at the in- 
stant of sharp ‘‘ cut-off,” and the amount of impact would 
be 4128.5+58=4181.5 foot-pounds, that is effort to burst 
the pipe due to dynamic force. 

We have 150 x 9.5=1425 lb.=effort to burst the pipe by 
quiescent force, 


. 4128,.54+14285 


a = 590 lb, i 
Einar d ces 90 lb. per square inch 





for the total bursting effort. 
Now the actual ultimate strength of the pipe would be 
in accordance with the evidence, 


19,773.34 x 0.14 


ee é - =582 lb, per square inch. 
radius of pipe 4.75 

Sir, the question arises, why should a pipe made of 
0.27 in. copper be reduced in thickness to 0.14? Weare 
told, where the thickness ‘‘ had been bevelled to form the 
scarf of the brazing; and the corresponding lip which 
would have made up the full thickness had not adhered ;” 
here is a point. If the pipe had been made of lighter 
material as was formerly the practice for low pressures, the 
lapped and bevelled seam would be made with cramps to 
keep the lips in position during the operation of brazing, 
and such an arrangement would oppose the strain put on 
the pipe by the binding wire, but in the case of heavy 
pipes cramps are not used for certain practical reasons, 
cheapness of manufacture, &c., so that the coppersmith 
has to rely upon his experience and judgment as to the 
strain he puts on the binding wire, fear of decreasing the 
bore or overlapping the edges on the one hand and increas- 
ing the bore and underlapping the edges on the other; 
either departure from the true fit of the mated bevelled 
lips at once destroys the pipe, and unfits it for withstand- 
ing the pressure it was designed to carry. Supposing a 
pipe during brazing had increased or diminished its bore 
any quantity x, the quantity of the shift of the lips would 
be 3.14. Ifthe lap of a pipe }in. thick was 1 in., and 
that such pipe was observed to increase its bore by a full 
jyth, the amount of shift would be about } in. and the 
sections of the pipe would be about ;%; in. instead of } in. 
thick ! 

Now a thick copper pipe has a tendency to open during 
brazing if it is not annealed before, because the operation 
of rounding imparts compression on the inside surface for 
about one-half the thickness, and the action of the heat 
during the brazing expands the inner surface more than 
the outer, thus forcing the pipe to “creep” at the seam, 
and the binding wire being closer to the fire, and thus 
softened, allows the creeping to goon. 

From the evidence it seems that only one man attended 
to tke brazing of the pipe, and he stated that “‘he never 
left the pipe from the time of the commencing to braze it 
until the work was finished.” I think it ought to be con- 
sidered imperative that two coppersmiths should be 
engaged at such work, one to attend to the charging at 
the spelter and the action of things on the inside; the 
other to the state of things occurring on the outside and 
to the ‘‘ blast.” In fact, the man left the pipe to all 
intents and purposes when he neglected watching the in- 
side in attending to the outside, and vice versd. 

Would it not be well, Sir, to do away with the practice 
of bevelling the laps of heavy pipes, and simply lap the 
edges for brazing, the same as if for rivetting, as in boiler 
work, and do away with all chipping, filing, or planishing, 
only mere fettling to be allowed. ‘‘Nature’s dress to be 
considered loveliness” till after the inspector’s examina- 
tion for ‘‘ burning,” overlapping, underlapping, and the 
hydraulic test. The inspector could then be assured that 
the full section of the metal was intact, even if the lips 
did ‘‘ creep” a little, whilst the sharp arris of the outside 
lap would go to prove that the work was not overheated. 
Of course such seam could be skewed so as to preserve the 
circular form, if such would be considered important. 

With regard to the practice of having deep fillets cast 
on flanges, I regard it asa snare, for it certainly handicaps 
the coppersmith, more especially the ordinary one, for if 
the fillets are high the solder will often run away into the 
fire below, faster than the man can charge it into the bell- 
mouth above ; besides both flange and pipe suffer many a 
time through mishap with the solder. It must be re- 
membered that the longitudinal strength is only due to 
the se ction of the normal thickness of metal of pipe, and 
although pipes often crack next the brazing of the flange, 
it never happens that a pipe draws out of the flange, if 
the brazing is any good at all. 

Sir, in the good old times when pressures carried were 
low, in fact not one-tenth of what the practice is now, 
and the piston speed only, say, about one-third, steam 
pipes were made with the greatest care—there was no 
prece-work, and very few failures due to bad workman- 
ship, &c. Now the case is different, everything is done 
by piece-work that can possibly be so set. Is it advisable 
that steam pipes intended for such high pressures as 150 1b, 


steam and for high piston speeds should be brazed by 
prece-work ? 


Cork, December 5, 1887. 


Yours truly, 
R. Hartianp. 








PARIS UNIVERSAL EXHIBITION 1889. 
To THE EDITOR OF ENGINEERING. 

Srr,—I should feel obliged if you would permit me 
through your columns to apprise manufacturers, agricul- 
turists, and other parties intending to take part as exhi- 
bitors in the Universal Exhibition, which will be inaugu- 
rated at Paris on the 5th May, 1889, that, pending the 
formation in London of a British Central Commission to 
take charge of their interests, they can address their ap- 
plications for admission and space to the French Consulate 
Général, 38, Finsbury Circus, London, E.C., or to the 
French consulates in Liverpool, Glasgow, Dublin, New- 
castle, and Cardiff. All 3 epee will be forwarded 
to the chief administration of the Exhibition and classified 
until the formation of the English Commission above re- 
ferred to. I am, Sir, your obedient servant, 

A. BLANCHARD DE FaraGEs, 
Consul-General for France in London. 
London, December 12, 1887. 





THE NEW RUSSIAN EXPLOSIVE. 
To THE EpiTor OF ENGINEERING. 

Srr,—As mention has been made in ENGINEERING, a3 
well as in many English and foreign military and engi- 
neering periodicals, of the mysterious Russian explosive, 
*silatvor,” introduced by W. von Ruckteschell, at Sir 
Frederick Abel’s request I beg to call your attention to 
an article on the subject in the Industrielle Beilage der St. 
Petersburger Zeitung, No. 42, of Wednesday, October 21st 
(November 2nd), 1887. 

The sound of the Russian word is there expressed in 
German characters as ‘‘tsilotwor,” but “ silatvor” may 
be taken as a fairly correct English equivalent ; the word 
means ‘‘ force-producer.” 

The St. Petersburger Zeitung in the above article states, 
on the strength of its own analysis, that silatvor is nothing 
newer than nitro-cellulose ; it describes it as the trinitro 
product of wood fibre. 

It states further that silatvor has already been tried in 


the raga | rg | oa by General Feodorow, and by 
= erts at the University of Dorpat, but proved tu bea 
ailure. 


I am, Sir, yours obediently, 
W. H. Dererine. 
Chemical Department, Royal Arsenal, Woolwich. 
December 12, 1887. 





CLYDE SUBWAY. 
To THE EpiToR oF ENGINEERING. 

Sir,—My attention has been directed to the notice in 
your issue of 2nd inst., anent my scheme for a subway 
under the Clyde. I cannot admit either that the scheme 
is ‘‘impracticable,” or that the difficulties you advert 
to are ‘‘enormous.” Without further reference to the 
tubular bridge over the St. Lawrence, and the Tay and 
Forth Bridges, where both tidal and engineering difficul- 
ties, very much greater than any that would be encoun- 
tered on the Clyde at Glasgow, have been, or are being 
successfully overcome, allow me to remind you of the 
Britannia Tubular Bridge. In that case four tubes, each 
weighing 1600 tons to 1700 tons, each 460ft. in length, 
and each of the four tubes being a much greater length 
than would be required for the one tube to cross the Clyde 
by my plan, were floated out and raised (not merely sunk 
to an elevation of over 100 ft., and that, too, under a rapii 
current and with tidal difficulties very much greater than 
would have to be encountered on the Clyde. Surely the 
engineering skill of the present day is quite capable of 
floating out and sinking a shorter tube in a river and 
under far more favourable conditions. The method 1 
have in view is a very simple one. Let the tube be slung 
between suitable pontoons at each end and moored along 
the river’s bank, the lower end of the tube being at the 
site for the subway. When the tide was pretty well out 
release the upper end of the tube and allow it under the 
guidance and control of powerful steam tugs to swing 
round with the current till it was right across the river. 
Let it then be properly secured and also lowered by means 
of suitable hydraulic or other apparatus till its bottom 
was a few feet below the bottom of the pontoons. Valves 
on the pontoons would then be opened, and the whole 
allowed slowly and gradually to sink till the tube rested 
on its seat. When this was so, the pontoons being relieved 
of the weight they had carried, and detached from the 
tube, would rise to the surface and be towed away, leaving 
the tube on its seat, Difficulties, no doubt, might arise in 
carrying out such a plan, and experience might suggest 
modifications in the details, but I maintain that, as a 
whole, it is perfectly practicable and might be adopted 
with advantage not merely on the Clyde, but also on the 
Thames and other rivers. In the metropolis you are con- 
stantly struggling with the difficnlty of affording your 
enormous and ever increasing traffic free passage of the 
river without interruption to the river traffic, and manifold 
are the plans and schemes to attain this end, such as the 
Tower Bridge, &c. Might I suggest that the true solution 
of the problem is to be found in a well-planned system of 
river subways, and that my plan of constructing such 
may yet prove both the most practicable, safe, economical, 
and expeditious method. Besides the other advantages 
which I have already claimed for it there is an additional 
and a great one, which I before omitted, viz., a subway 
constructed by it can, with perfect safety, be made very 
much nearer the surface of the river bed, than a subwa 
bored out in the ordinary manner. Theadvantage of this 
in the matter of the approaches will be at once obvious, 
and will be icularly great in a city such as London, 
You would do a public service in ventilating the whole 
matter in your columns. The day may not be very far 
distant when a tube, such as I propose, may be built, 
sunk, and formed into a river subway with as much ease 





as some of the immense steamships now constructed are 
built, launched, and fitted up with their machinery and 
armament, Tam, &ce., 
Henry JAMES Peppis, 
Edinburgh, December 12, 1887. 





GUNS CONSIDERED AS THERMODYNAMIC 
MACHINES. 
To THE EpiTor oF ENGINEERING. 

Sir,—Permit me to say a few words in reply to Mr. 
Longridge’s criticisms : 

1. I did not misunderstand the meaning of the symbol 
A H, though perhaps I expressed myself badly. I spoke of 
“increment” in the mathematical sense, so that it may 
be —— and therefore amount to a loss. 

2. In my second equation v.is the infinitesimal one, one 
side of the equation corresponding to dw on the other. 
Multiplying both sides by w makes no difference to its 
infinitesimal nature. The two equations are precisely 
=e. and if one is right so is the other. 

3. I cannot admit that vas used by Mr. Longridge, 
‘in the case of a gun is less as the rate of burning of the 

wder is greater.” It ought to be so no doubt, but Mr. 

ongridge’s v) was the volume behind the shell before firing 
the charge. Moreover, in his practical example he does 
not even inquire whether fast or slow burning powder was 
used, or whether there was a retention ring or not. 

Mr. Longridge does not assert that the thermodynamic 
method is universally applicable. If the rate of burning 
of the powder cannot be taken into account it is almost 
universally inapplicable. I believe it is not unknown even 
for unburnt powder to be blown out of the bore behind 
the shell ; certainly modern powders continue burning 
during the greater part of the time the shell is ing 
down the bore, which, as I have shown, affects the ballistic 
results considerably. 

Believe me, Sir, yours faithfully, 
E. T. Dixon, Lieut. R.H.A, 

Bailey’s Hotel, Gloucester-road, December 11, 1887. 


- 








ELECTRICAL TRANSMISSION OF POWER. 
To THE Ep1ToR OF ENGINEERING. 

Srr,—We notice in the last number of ENGINEERING a 
letter by Mr. A. L. Steavenson, in which some doubt is 
thrown on the advantages of electrical plant in mines, 
In the matter of commercial efficiency it will no doubt 
be granted by your correspondent that electricity is 
far ahead of compressed air plant, and this will become 
the more apparent as the new method of transmitting 
power becomes more general ; but the gist of the letter 
lies in the implied doubt as to the safety of electricity in 
mines. The risks imagined are twofold. First, writes 
your correspondent, ‘‘ I imagine no one would be rash 
enough to use a dynamo in a place where naked lights are 
forbidden ;” this is quite true, but there are many places 
in a mine in the “ downcast” where a properly arranged 
electrical plant may be used with absolute safety, and in 
most cases by proper precautions it would probably be 
quite safe even in the “return.” At Normanton the 
motor and pumps are walled in, and fresh air supplied 
from the ‘‘ downcast” by pipes, the air having a free circu- 
lation through the cabin and out by a doorway leading 
into the “return.” It is difficult to conceive of any 
danger here so long as the fans are running. It must be 
further borne in mind that the switch can be inclosed in a 
packed iron case, and thus there will be no chance of the 
sparking doing harm. Where it is essential to move the 
pumps frequently, as in a drowned-out road of steepinclina- 
tion, the motor and pumps can be fixed on trams, with the 
motor cased in; it may also be mentioned that sparking is 
ey done away with in modern motors, such as the 
** Immisch.” 

Secondly, Mr. Steavenson refers to the probabilities 
(very improbable) ‘‘of a careless engineer heating and 
destroying the dynamos, setting the place on fire, or 
killing some one by touching an exposed wire in a dark 
place ;” this is easily answered. A dynamo needs less 
skilled attention than a steam engine, and both dynamo 
and motor are easily managed by the drivers or pump 
hands; as for heating the wires and so on, the engineer 
who puts in the plant will look after that by a very simple 
form of safety cut-out, similar in action to a boiler plug. 
This fuze is on the surface in the engine-room, and so the 
melting of the soft metal will do no harm. 

The latter query is somewhat mixed; if the engineer 
touch a bared part of the wire he would not kill anybody, 
but would probably receive a shock himself which would 
be sufficiently intense to make him insulate the bare wire 
at once. There is not the slighest fear uf personal danger 
from electricity used in mines, the conditions of working 
will always limit the electromotive force used, and nothing 
more than a slight shock can possibly result. In all cases 
where we have put in plant the cable is so protected 
that it is altogether impossible for a man to inadvertently 
get the least shock, unless he touches the motor or 
dynamo, and even then the result is no more than a 
momentary unpleasantness. 

We hope that these few remarks will satisfy your corre- 
spondent and your readers of the thorough practicability 
of electrical working in mines. 

Yours faithfully, 
M. Immiscu AND Co., 
p p. ALBION T. SNELL. 








American Satt.—A vein of pure rock salt has been 
struck at Ellsworth, Kansas. The vein has been tested to 
a depth of 155 ft. without the bottom of the deposit being 
struck. The salt was found at a depth of only 730 ft. 
below the surface, so that the deposit can be worked less 
expensively than the deep mines of Europe, 
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NOTICES OF MEETINGS. 

InsTITUTION OF Crviu ENGINEERS, — Tuesday, December 20th, at 
8p.m. ‘Electrical Tramways: The Bessbrook and Newry Tram- 
way,” by Edw. Hopkinson, M.A., D.Sc., Assoc. M. Inst. C.E, Paper 
to be read, time permitting: ‘‘The Use and Testing of Open- 
hearth Steel for Boilermaking,” by the late Hamilton Goodall, 
Assoc. M. Inst. C.E. 

Civit AND MecuiAnical, Enoinegrs’ Socrety.—An ordinary meet- 
ing will be held at the Town Hall, Westminster, on Wednesday, 
the 21st instant, at 7 p.m., when the following paper will be read 
and discussed: ‘The Roof of the National Agricultural Hall, 
Kensington,” by Mr. A. T. Walmisley, M.I.C.E, 

Royat METEOROLOGICAL SoeieTy.—An ordinary meeting of the 
above Society will be held on Wednesday, December 21st, in the 
rooms of the Institution of Civil Engineers, when the following 
papers are to be read: ‘‘The Mean Temperature of the Air at 
Greenwich from September, 1811, to June, 1856,” by H. S. Eaton, 
M.A., F.R. Met. Soc. ‘‘ Report on the Phenological Observations 


for 1887,” by the Rev. T. A. Preston, M.A., F.R. Met. Soc. ‘Earth 
Tremors and the Wind,” by Professor John Milne, F.R.S., F.G.S, 
‘* Pressure and Temperature in Cyclones and Anti-Cyclones,” by 
Professor H. Allen Hazen, 
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THE PARIS EXHIBITION OF 1889. 

Some English and American journals have from 
time to time of late, given circulation to hostile and 
unfounded criticisms on the great demonstration 
which has been organised by the French Govern- 
ment for the year 1889. In justice, however, to the 
English press, let us hasten to add that all, or 
nearly all, the malicious statements to which we 
refer, may be traced to one or two newspapers in 
the United States, and no doubt if it were worth 
while further to investigate the matter, it would be 
found that the author of these untruths is some 
prejudiced alien, and by no means an American 
citizen. Were it not that slander, springing from 
no matter how foul or muddy a source, is swallowed 
in preference to the clear waters of truth, it would be 
scarcely worth the trouble to refute the spiteful in- 
ventions that are intended to prevent foreigners from 
participating in, and thus aiding to increase, the suc- 
cess of our neighbours’ great Exhibition. It will be 
easy for us, by official documents, to disprove one 
by one all the allegations of these hidden and 
malevolent critics, and to show conclusively that 
no exhibition that has ever been held in Paris (and 
every one knows that Paris is par excellence the one 
city of the world for these great international 
gatherings), is likely to prove so instructive or so 
profitable to English and American manufacturers 
to participate in as exhibitors. 

The statement has been circulated that the un- 
dertaking is only semi-official, that it is the work of 
speculators and manufacturers, and that it is not 
even under the patronage of the French Govern- 
ment. Almost as many absolute untruths as there 
are words. This is how the Exhibition of 1889 has 
been organised. It was based upon a Presidential 
decree, dated the 8th November, 1884, which de- 
cided that the Exposition Universelle should be held 
from the 5th May, 1889, to the 31st October fol- 
lowing. Then a law was passed on the \6th July, 
1886, which approved and confirmed a convention 
entered into between the Minister of Commerce 
and Finance, as representing the,Government ; the 
Prefect of the Seine, representing the Ville de 
Paris; and the Governor of the Credit Foncier, 
acting as the representative of the Guarantee 
Association. By law, the amount to be con- 
tributed by the Government was fixed at the 
sum of 17,000,000 francs; the amount voted by 
the Ville de Paris was settled at 8,000,000 
franca, and the balance of the 43,000,000 francs, 
which it was considered would be necessary to 
carry out the undertaking, was to be supplied by 
the Guarantee Association. In framing this law it 
was very wisely considered that this distribution of 
liabilities would admirably allot the responsibility 
where it properly belonged—between the nation, 
the Municipality of Paris, and the representatives 
of capital. Lastly, a Presidential decree, dated 
July 28, 1886, nominated the Minister of Com- 
merce himself as General Commissioner of the 
Exhibition. Probably no exhibition was ever 
initiated on a sounder or more official basis, and 
the statement that it is not recognised by the 
Government, but is the work of speculators, is 
opposed by the fact that it has been based on 
two Presidential decrees and a special Act, each 
phrase of which emphasises the supreme direction 
of the French Government in all concerning its 
organisation, construction, management, and general 
control. As these facts are matters of history acces- 
sible to all, it is evident that the statements pub- 
lished to the contrary were originated in malice, 
though doubtless they have been subsequently 
circulated in ignorance. 

The standing and character of the Exhibition— 
not semi-official, but Governmental in all respects 
—are absolutely well defined and minutely specified 
in the Decrees and Acts already alluded to. It is 
the Minister of Commerce whois the Commissioner 
General ; under his orders three directors, all of 
high standing and reputation—MM. Alphand, 
Berger, and Grison—have been placed at the heads 
of the three main departments of construction, 
management, and tinance, and despite the slanders 
to the contrary, the most absolute accord has always 
existed between these responsible officers. The 
detractors of the enterprise say that the buildings 








will not be ready because the funds will not be 


forthcoming. This allegation is almost too absurd 
to call for refutation. The undertaking is sub- 
ventioned by the nation and by the Ville de Paris. 
Eighteen millions of francs were asked of the 
Guarantee Association. which responded by placing 
twenty-four millions at the service of the depart- 
ment, But it is urged that the guarantors are 
nobodies—speculators who wish to exploit to their 
loss, possible English and American exhibitors. Let 
us see who they are. This charge, then, is first made 
against five of the great French railway companies 
who head the list each with 500,000 francs, and 
then against the Bank of France, which guarantees 
another half a million. The next tripoteurs are the 
Credit Foncier, the Banque d’Escompte, the Comp- 
toir d’Escompte, and the Société Générale, each 
guaranteeing 300,000 francs. The next persons of 
‘‘ evil repute of no particular professsion,” chevaliers 
d'industrie in short, are represented by the Maga- 
zins du Louvre, whichis responsible for 600,000 
francs, andthe Bon Marché for half a million. To 
glance now at guarantors for smallersums. Among 
them we find MM. Menier, 150,000 francs ; MM. 
Schneider, of Creusédt, 150,000 francs ; MM. Cail 
and Co., 100,000 francs ; the works of Fives-Lille, 
Commentry, and St. Chamond, each 100,000francs ; 
M. Griihe de Strousberg, 100,000 francs ; the Genie 
Civil, 83,000 francs ; fifty Chambers of Commerce 
in France, each 50,000 francs, and eighty-four 
others each 25,000 francs. But we have carried 
our list far enough to show that the guarantors 
are men and associations of the greatest wealth 
and highest position in France, and that the 
statement that money will not be found, is as false 
as the assertion that those responsible are persons 
of ‘evil repute.” Andif the funds are ample why 
should not the work be ready by the stipulated 
time, and what is there in the present state of pro- 
gress to justify such a prediction? The truth is 
that the Exhibition buildings are far more advanced 
than they were in 1876 for the great Exhibition 
which was held in 1878. All the foundations in 
the Champ de Mars are finished, and one-third of 
the structures ; the Eiffel tower has been raised to 
the level of the first story. In short, the state of 
progress speaks strikingly for itself. 

But now we come to one of the great arguments 
advanced by the enemies of France and of the 1889 
Exhibition. All foreign countries have refused any 
official recognition. And this objection carries a 
certain weight, far more specious however than 
real. Admitting that the date of the Exhibition 
will coincide with the fétes to be held to celebrate 
the centenary of the French Revolution, it was not 
to be expected that the spontaneous and enthusiastic 
adherence of monarchical governments would be 
found, and republics alone could with propriety be re- 
presented officially. Asa matter of fact, nearlyall the 
republics in the world have notified their intention 
to take part, including the whole of South America 
except Brazil. The question of official participa- 
tion will come before Congress at Washington 
shortly, and the adherence of Canada is almost 
certain. Italy, Belgium, and Holland will all be pre- 
sent by their official representatives. As for most 
other countries, of which the governments have held 
aloof, the formation of syndicates and commissions 
will take place, and even where foreign govern- 
ments may have a hostile feeling, the personal in- 
terests of individual exhibitors will take no account 
of them, in view of the benefits likely to arise from 
their participation in the undertaking. Possibly 
the date for holding the Exhibition was ill chosen, 
considering the susceptibilities of neighbouring 
powers, but the discussion of this point falls outside 
our ‘domain, belonging as it does to the region of 
politics and to the realm of national sentiment. But 
this we may say without fear of contradiction, that if 
not one foreign exhibitor were present at the Champ 
de Mars, France is so rich in natural resources, in 
industries, in science, and in art, that she could 
set before the world such a national exhibition 
as the world has never seen, which would fully 
der:onstrate the power and wealth on which the 
nation is founded, and which will last long after the 
rumours of war have died away and the din of poli- 
ticians, placemen, agitators, and communards has 
ceased. 

We may say a word about the malevolent dis- 
honesty which has coupled the 1889 Exhibition 
with the so-called Railway Jubilee, held in Paris 
last summer, and with which all responsible bodies in 
France refused to be connected. The two under- 
takings had absolutely nothing in common. To say 





that the Exhibition will be a mere bazaar is to say 
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that its characteristics will be the same as all other 
great undertakings of a similar class. The only 
object for industrial exhibitions is to bring the 
buyer and the seller into communication and to 
facilitate and extend trade in all directions. 

The elements of discord and rivalry between 
nations are unfortunately too easy of creation, the 
pretexts for war too numerous, for all lovers of 
peace and progress not to welcome any sound 
effort to increase the concord and the general 
advance of humanity. International exhibitions 
promote intercourse, soften prejudices, and pro- 
mote industrial rivalries ; they open the eyes and 
broaden the understandings of foreign visitors, and 
teach those who are capable of learning the lesson 
how necessary to the individual good is the 
encouragement of common interests. This is the 
great mission of the French Exhibition of 1889, 
and we doubt not that it will meet with a full 
measure of success, 





THE APPOLD BRAKE. 

WE publish this week a couple of letters from 
Messrs. J. and H. McLaren and Mr, Wilson Hart- 
nell respectively, relating to the brakes employed 
during the engine trials carried out by the Royal 
Agricultural Society at Newcastle. As the letters in 
question were only received yesterday morning, a 
few hours before our time of going to press, it is 
of course impossible to consider fully in the present 
article all the questions they raise, but there are 
certain points with which it is we think desirable 
to deal at once. 

In the first place, as to the enormous difference 
of tension of the brake straps on the occasion of the 
trials carried out by Mr. Halpin and Professor 
Barr on September 13 and 14. In our article of last 
week, we pointed out that whereas during the trial 
of September 13, the tension on the brake strap 
varied from 156 lb. at one end to 427 lb. at the 
other, this strain supporting 427--156=271 lb., 
on September 14 the strain on the strap amounted 
at the point of connection of the compensating 
levers to 3130 Ib., although the brake load supported 
is regarded by Messrs. Halpin and Barr as 244 lb. 
only. Messrs. McLaren appear to regard this 
state of things as quite explicable by the vastly 
reduced coefficient of friction existing on Sep- 
tember 14 in consequence of the free application 
of water to the exterior of the brake wheel, but with 
this contention we regret that we cannot agree. 
That this mode of lubricating the brake may pro- 
duce a reduction in the friction coefticient is pos- 
sible, but that the reduction should even approxi- 
mately amount to that necessary to account for the 
state of affairs we pointed out is a statement which we 
certainly cannot at present accept. Let us see what 
the statement amounts to. With a minimum strain 
of 156 Ib. on the brake strap during the experiment 
of September 13, the strain on the strap at the point 
corresponding to that at which the compensating 
levers were attached during the trial of the follow- 
ing day would be about 200 1b., or less than one- 
fifteenth of the strain which existed on September 
14. Thus Messrs. McLaren’s statement amounts to 
eaying that if on September 18 the grease lubrica- 
tion had been replaced by external water lubrica- 
tion, it would have been necessary to increase the 
pull on the ‘‘tail” end of the brake strap at least 
fifteen-fold, and the spring balance instead of re- 
gistering a pull of 1561). would have shown a 
strain of some 21 cwt., while the weight hung on 
the other end of the brake strap would have had 
to be correspondingly increased to get the necessary 
load on the engine. Do Messrs. McLaren mean to 
seriously assert this ? 

Next, to render perfectly clear the action of the 
compensating levers in a properly designed Appold 
brake, let us first consider the strains which exist 
in an ordinary strap brake urprovided with such 
levers. A brake of this kind is represented in 
Fig. 1, the strap carrying the brake blocks being 
provided with a tightening screw at ©, while at A 
is the attachment for the suspension of the weight 
W. Ifthis brake be run in the direction of the 
arrow, and the strap be tightened up until the 
weight is just kept floating, the tension on the strap 
will vary from a minimum at a point just below the 
attachment of the weight to a maximum just above 
that point, its amount being represented on the 
diagram by radial lincs drawn from the circum- 
ference of the brake wheel to the dotted spiral 
curve. Thus the distance A a represents the 
atrain just below the point A; B )}, the strain 





at B; Oc, the strain at C; Dd, that at D; and 
Ae, that just above the point at which the 
weight W is attached. It is also evident that the 
difference between A a and A e, or in other words, 
the strain represented by the length ae equals the 
weight W which the brake will sustain under the 
given conditions. 
The numerical values of these strains on a brake 
strap are given by Rankine’s well-known formula, 
Ti 49278" 
T, 
in which T, is the maximum and T, the minimum 
tension ; f, the coefficient of friction between the 
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brake blocks and the periphery of the brake whee’, 
and r the ratio which the arc of contact of the brake 
strap bears to the circumference of the brake wheel. 
Put into words this formula means that the maxi- 
mum tension on the brake strap will equal the 
minimum tension multiplied by a number the 
logarithm of which is obtained by multiplying 2.73 
by the coeflicient of friction f and by the ratio of arc 
of contact r. In the special case we are considering 
this latter ratio is 1, and may therefore be neglected, 
and we thus get the formula, 
Ti_ 
Log x!=2.78 f 

If we take the coefficient of friction between the 

blocks and wheel as 0.2, we get from the above, 


a! = 2.73x0.2=0.546, which latter figure is 


Log 





(ignoring small decimals) the logarithm of 3.516 ; 
or, in other words, the maximum will, under the 
supposed conditions, be 3.516 times the minimum 
tension. Thus, if the strain represented by A a, 
Fig. 1, be 100 lb., then Ae will be 351.6 Ib., and 
the load supported will be 351.6 - 100=251.6 lb. 
In the same way, taking into account the effect of 
different values of r, the strains at B, C, and D may 
be calculated, and will be found to be respectively 
137 lb., 187.5 Ib., and 256.5 lb., with a minimum 
strain of 100 Ib. at Aa. 

We are now in a position to deal with the effect 
of introducing the Appold compensating levers, and 
we will in the first place suppose these levers to be 
applied as shown in Fig. 2, so that the angles g hj 
and h g k formed by the ends of the strap with the 
levers are equal, the angles made by the parts hj 
and g k of the strap to tangents at the points j and k 
being also equal.* We will further suppose that the 
levers are proportioned so that the length g i is to 
ghas10tol. If now the brake, Fig. 2, be run 
with the strap subjected to the same maximum ten- 
sion as in Fig. 1, the portions of the strap extend- 
ing from A round by D and C to B will be in just 
the same condition as in the last-named figure, but 
at B a change of condition will occur. From the 
proportions given to the compensating levers 1t 
follows that the strain on the portion of the strap 


attached to the point g will be only = of that 


attached to the point h, and thus if the latter strain 
(measured normal to the levers) be maintained at 


137 Ib. that at g will be reduced to =e 9 _ 193.3Ib., 


Of course this reduction means a corresponding de- 
crease of tension throughout the whole quadrant 
of the strap between B and A, and the minimum 
tension at A instead of being 100 lb. as formerly, 
will become 10 per cent. less, or 90 lb., leaving the 
lifting power of the brake 351.6-90= 261.6 lb. 
instead of 251.6 lb., as was the case before the in- 
troduction of the compensating levers. 

We have next to consider the effect of this con- 
dition of things on an engine driving the brake. It 
is evident that other conditions being equal, the 
resistance to the engine will depend upon the 
tension on the brake strap. Now in the portions 
of the brake strap extending over three-fourths of 
the brake wheel—namely, from A round by D and 
C to B—the tensions are the same in Figs. 1 and 2, 
and the resistances afforded by these portions of the 
straps are therefore equal, but the tension on the 
quadrant B A is less in Fig. 2 than in Fig. 1, and 
therefore as a whole the resistance offered by brake 
Fig. 2 is somewhat less than that shown by Fig. 1, 
so that by the introduction of the compensating 
levers in the manner described there has been pro- 
duced a brake which, while offering a somewhat less 
resistance to the engine, will yet lift about 4 per 
cent. higher load than that shown by Fig. 1, and 
it is further evident that this error would be in- 
creased by a reduction of the coefficient of friction. 

Of course a brake arranged as shown in Fig. 2 
would give fallacious results unless its errors under 
the given conditions of working were ascertained 
and allowed for. It now remains for us to show 
how by attention to details the errors just pointed 
out can be avoided. Thus, instead of the com- 
pensating levers being arranged as in Fig. 2, let 
the disposition shown by Fig. 3 be adopted. In 
this arrangement—in accordance with the principle 
explained by us last week (vide page 606 ante)—the 
portion of the strap connected at h joins the levers 
at right angles, exerting a pull of 137 lb. ; while the 
portion attached at g leaves the levers at an angle 


hgk, of which the sine 


a radius, so that with 
137 x9 


a pull/g normal to the levers of = 123.3 lb. 


the tension exerted along the line g x is 137 lb., the 
same as the tension on thestrap athj. As the line 
qk is tangential to the quadrant of the brake strap 
between Band A, this arrangement evidently leaves 
the condition of things described with relation to 
Fig. 1 unaltered, except so far as the omission 
of brake blocks between m and B—necessary 
to obtain a tangential connection at kK—may reduce 
the effective arc of contact in the quadrant B A. 
Practically with the proportions of compensating 
~ * Tn our diagram (which of cour-e does not represent a 
brake drawn to ecale), owing to the small size of the brake 
wheel and the consequent exaggeration of the proportion 
of the circumference of the brake strap occupied by the 
connections to the compensating levers, the described 
conditions are not so clearly realised as is desirable. 
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levers and the pitch of brake blocks which it is 
convenient to use, this last-named possible source 
of error is of no importance, and by the arrange- 
ment shown in Fig. 3 the errors due to the 
arrangement shown in Fig. 2 may be regarded as 
eliminated. 

It will have been observed that in some of the 
correspondence which has taken place on this 
subject the compensating levers of the Royal 
Agricultural Society’s brakes have been referred 
to as being ‘‘ cranked,” and levers so cranked 
are shown on the diagram illustrating Mr. Maw’s 
remarks during the discussion on the late Mr. 
Riche’s paper quoted by us last week (vide page 
606 ante). To avoid misunderstanding it may be 
as well that we should explain here thatsuch ‘‘crank- 
ing” of the levers is in itself of no theoretical im- 
portance—the important matter is the angle at 
which the ‘‘ tail” portion of the strap, as we may 
call it, leaves the outer ends of the compensating 
levers. In practice, however, it will be found by 
any one who draws out an Appold brake that the 
‘* cranking” of the levers in many cases facilitates 
the fulfilment of the required conditions without 
necessitating an undue distance between the points 
g and h, and it is thus of considerable convenience. 
Of course where the ‘‘ cranking” is resorted to, the 
angle of the part k g of the strap must be con- 
sidered with reference to a line joining the outer 
centre g to the point i, this line in the case of the 
cranked levers not passing throughh. A reference 
to the diagram on page 606 of our last issue will at 
once explain this point. 

In their report to Messrs. McLaren, which we 
gees on page 584 of our issue of the 2nd inst., 

r. Halpin and Professor Barr appear to have re- 
en the load carried by the alleged copy of the 

.A.S. brake as obtainable by multiplying the weight 
hung upon the brake strap by the radius at which 
it hung, and deducting the pull on the Salter’s 
spring balance multiplied by the distance from the 
centre of the brake wheel at which it acted. This, 
however, is not the manner in which the influence 
of the compensating levers should be ascertained. 
What is required is to determine in the case of any 
given arrangement of compensating levers what 
effect is produced by them on the minimum tension 
on the brake strap, this at once giving, as ex- 
plained above, the difference in the lifting power of 
- brake—if any—due to the introduction of the 
evers, 

Of course it will be readily understood from the 
explanations given above that properly proportioned 
Appold compensating levers only act with strict 
accuracy when in one position, and that theoreti- 
cally their action becomes inaccurate the moment 
they move from this position to effect a ‘‘com- 
pensation.” Practically, however, it will be found 
that no error of any real moment is introduced by 
the movement which occurs during the running of 
a well adjusted brake. Of course, during any 
properly conducted trial the tension of the brake 
strap suitable to the nature of the lubrication used 
is first effected by the right and left-handed screw 
at C, this being adjusted until, with the normal 
lubrication, the compensating levers stand in their 
mid-position, This having been done, the levers 
have only to deal with the effect of unavoidable 
irregularities occurring during the progress of the 
trial ; hence their movement is small, 

Although we have deemed it only right to defend 
the Appold brake from attacks due, we believe, to a 
false apprehension of the essential features of the 
arrangement of the compensating levers used, yet 
we must not be regarded as considering it the most 
perfect appliance for its purpose. On the contrary, 
we consider that a brake better adapted for 
accurate engine testing than either the Appold 
brake or the arrangement employed by Mr. Halpin 
and Professor Barr in their trial of September 13 
can be made on the principle of automatically in- 
creasing or decreasing the arc of contact between 
the brake strap and brake wheel as the supported 
weight falls or rises. Brakes on this system have 
been proposed by Professor Thomson, M. Car- 
pentier, and others, while a very ingenious form 
of self-adjusting brake, also possessing special ad- 
vantages under some conditions, has been designed 
by M. Marcel Deprez.* The object of our present 





_.." The brakes of M. Carpentier and M. Deprez were 

illustrated on page 354 of our thirtieth volume; the ar- 

rangement of M. Carpentier’s brake there shown would, 

however, have to be materially modified in its details to 

mr it capable of satisfactorily dealing with high 
wers, 





article, however, is not to deal with friction brakes 
in general but with the special features of the 
Appold brake, and this being so we must leave the 
discussion of the relative merits of other types for 
some future occasion. 

In conclusion, a few words as to Mr. McLaren’s 
and Mr. Hartnell’s remarks on the Balk brake. 
The explanation we have given above—and we think 
also the experiments made at Messrs. McLaren’s 
works—prove, we believe, that errors may arise from 
the use of the Appold arrangement if not thoroughly 
understood. In the Balk brake no attempt is made 
to avoid these errors, but their amount is ascer- 
tained, so that proper allowance may be made for 
them—a plan certainly not without its advantages. 





A NEW TORPEDO BOAT. 

ATTENTION has been so much concentrated of 
late on first-class torpedo boats, which have been 
constantly growing in size and power, that the 
smaller types of these craft have been almost for- 
gotten. Indeed, in many quarters it was thought 
that the second-class boats had had their day, or 
rather (as those who hold this opinion would put it) 
that the craze for them was past. There was a 
good deal of reason for this opinion ; for the old 
second-class boats were, as is well known, designed 
especially for hoisting on board ship, a position in 
which they are a consummate nuisance. The 
counterbalancing advantages to be expected from 
these craft in war are, at the least, problematical, 
and in peace time they are absolutely no good at 
all. The chief drawback is their unseaworthiness, 
and this is due greatly to their want of stability. 
The later vessels built are 63 ft. long and 7 ft. to 
7 ft. 3 in. wide. It is true that on some few 
occasions second-class torpedo boats have been out 
in pretty rough weather for craft of their size, but 
although they struggled through without founder- 
ing, aride on their decks more resembled a pas- 
sage on the back of a porpoise than the average 
notion of steam navigation. 

It has hitherto been maintained that, in order to 
secure speed it was necessary these boats should not 
exceed the breadth of beam heretofore accorded to 
them; and, as speed is considered of paramount 
importance, seaworthiness has had to give way. 
The Admiralty authorities have, however, not 
entirely supported this view of late, and a recent 
addition to the English Navy has proved that more 
could be done, both in the matter of speed and 
stability, than was before considered . possible, 
within the limits of length necessary for a second- 
class boat. Messrs. Yarrow and Co., of Poplar, a 
short time back made a contract with the Admiralty 
to build a vessel which was to have higher speed 
and greater beam than the existing boats, and this 
without exceeding the limit of-length prescribed by 
the exigencies of lifting and stowing on shipboard ; 
as a matter of fact, the boat in question is 3 ft. 
shorter than her immediate predecessors, being 
only 60 ft. long over all, whilst she has a breadth of 
8 ft. 6 in. 

One or two preliminary runs have been made 
during the last month or two, since the boat was 
completed, but the official trial was made the week 
before last with very satisfactory results. Before, 
however, we consider the boat’s performance it will 
be well to give a few of the leading elements of her 
design. 

No. 50 second-class torpedo boat—for this is 
another official designation of the craft—is, as 
already stated, 60 ft. long by 8 ft. 6 in. beam. She 
is flush decked, and has a freeboard of 3 ft. 6 in., 
which gives a. good height above water. We lately 
had an opportunity of seeing the boat hauled up on 
the slip, and could not help admiring the skill with 
which the conflicting elements of speed and stability 
were combined in the model. The bilge is carried 
well down, and there is a good floor, and yet the 
entrance is fair and easy, the lines merging into 
each other in a very pretty manner. The additional 
beam—the latter now having the wholesome pro- 
portion of one-seventh of the length—gives, in fact, 
the naval architect a fair chance of displaying his 
skill in design, and the question of speed is not so 
exclusively one of hard driving. The metacentric 
height is, we understand, about 1ft. Forward 
there is a turtle deck, the after part of which is 
raised into a rectangular conning tower, extending 
right across the deck. The boat is propelled by one 
two-bladed screw. The deadwood aft is cut away 
and the rudder isof the balanced type, the description 
of stern being that adopted by Messrs. Yarrow and 








Co. in their most recent first-class, a mode of con- 
struction designed by the firm, in 1881, for some 
boats built for the Chilian Government. The 
design has been already described in ENGINEERING. 
The hull of the vessel now under notice is of course 
of steel, and has fore and aft butt straps outside, so 
as to give a better countersink to the rivets. 

The boiler is, generally, of the type used by 
Messrs. Yarrow for vessels of this class, and con- 
tains the distinguishing characteristics of the firm’s 
design. It has copper firebox and taper tubes; an 
arrangement which allows additional water space 
near the furnace tubeplate, where the evaporation 
is naturally most rapid. The engines are of the 
three-crank triple compound type, with piston valves 
to all cylinders. They are in fact duplicates of the 
firm’s first-class boat engines, excepting, of course, 
that they are on asmaller scale. The air and feed 
pumps are worked by acrank on the fore end of the 
crankshaft. 

There are the usual fan engine and centrifugal 
pumping engine for supplying cooling water to tho 
condenser. The latter, however, is mainly supplied 
with water for condensation by means of a natural 
circulation, set up by the passage of the boat 
through the water. When the boat is at rest or 
going astern the centrifugal pump is brought into 
play. Under the turtle-back and conning tower 
forward there is a cabin extending up to the colli- 
sion bulkhead. This will afford accommodation for 
twelve to fourteen men. The hand steering gear 
is placed in the conning tower, there being no steam 
steering gear in this vessel, the ease with which 
she turns, owing to the improved shape, enabling 
this extra complication to be avoided. Abaft the 
machinery space there is a good cabin intended for 
officers, but which will accommodate twelve men if 
necessary. It has side lights, there being no raised 
structure for skylights, as the deck above has to 
be flush in order that the torpedo gun may be 
worked. Right in the stern there is a good room 
for stores and gear. 

The armament will consist mainly of a torpedo 
gun placed on deck, and which will swivel on 
the engine-room after bulkhead. In this way 
a very wide angle of ejection for the fish torpedo 
will be obtained on both sides, without moving 
the boat. It is considered that the firing of a 
torpedo in this way is more effective than the 
simple end-on fire of the built-in, bow torpedo tubes. 
These can only be directed by manceuvring the 
boat itself, which must of course be brought bow-on 
with the enemy. In such firing the boat has to 
be very much slowed down, and it is very difficult, 
or in rough water impossible, to point a boat with 
accuracy if her speed be too much checked. Of 
course these conditions as to difficulty in pointing do 
not apply with the swivel gun arrangement, for the 
enemy has only to be brought on anything ap- 
proaching a broadside, and the weapon can be 
easily directed. Moreover, it is said that a very 
fair approximation to accuracy of aim with a White- 
head torpedo can be attained when these boats are 
running at a high rate of speed. Of course there 
must be considerable disturbance due to the lateral 
motion imparted to the torpedo through being 
carried by the boat, but it is found that with a little 
practice this can be allowed for, and at short ranges 
there is small chance that the weapon will not hit 
the ship. In any case, however, the broadside ejec- 
tion possesses greatadvantages, as it givesthe torpedo 
boat a chance of striking her blow with least 
necessity from diverging from the straight line of 
approach and retreat. But to manceuvre a 15-ft. 
torpedo gun carried on the deck of a second-class 
boat requires more stability than those craft have 
hitherto possessed, and here it is that the extra 
width given to this boat has enabled a very con- 
siderable advance to be made in torpedo boat 
practice, a step which probably will do much to 
re-establish the second class in the good opinion of 
naval tacticians. From a peace-time point of view 
the advantages are still greater, for such a craft as 
Messrs. Yarrow have constructed will be avail- 
able for the ordinary steamboat work of a man-of- 
war, more especially as the weight has not been 
increased in spite of the increased beam and speed ; 
the lifting weight being 11} tons. There is a 1-in. 
Nordenfelt gun forward, and the boat is so arranged 
that a larger machine gun can, if necessary, be 
readily substituted for the torpedo gun. 

Turning to the performance of the boat, the 
official trial made the week before last gave the 
following figures. 





The trial consisted of a full-speed continuous run 
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of four hours’ duration, the load carried being 4 tons. 
The result obtained was a mean speed slightly 
exceeding 17 knots. The Admiralty was represented 
by Messrs. Smale and Shapcott, and the Ports- 
mouth authorities by Messrs. Mayston and Gow- 
ings. During the trial the measured mile at Long 
Reach was passed over six times, with the following 
results : 
Mile. 


Time. Mean Speed. 


min, sec, 
3 14.815 
9 19.048 
14.938 
19.251 
14.815 
19,355 

The above runs were made exactly in the middle 
of the four hours, and as steam was kept steadily 
throughout the entire trial the mean of these six 
runs was accepted by the authorities as the true 
speed. The steam pressure was 160 lb., the revolu- 
tions520, the indicated horse-power225, Each of the 
the three cylinders gave within 8 per cent. of the 
same power. Circles were turned to port and star- 
board with a view to ascertain the manoeuvring 
powers of the boat, the diameters being 45 and 
55 yards, the times being 40 and 49 seconds respec- 
tively ; there was very little heel. 

In considering these figures it is fair to remember 
the new conditions under which this boat has been 
tried. In the first place she is 3 ft. shorter and 
18 in. wider than the majority of the second-class 
boats. The trial weights have also been raised 
1} tons, i.e., from 50 cwt. to4 tons. The duration 
of trial has also been extended from two to four 
hours, a very material point. It is claimed that the 
extra 30 ewt. in load represents one knot in speed, 
and the additional two hours of trial at least some- 
thing above half a knot. The average speed of the 
earlier second-class boats was 16} knots, so that in 
No. 50 the Admiralty have acquired a boat about 
2 knots faster, to say nothing of the higher seaworthy 
and fighting qualities due to increased beam. It is 
interesting to compare this little vessel with her 
forerunners of ten years ago. In 1878 the speed 
of the Service second-class torpedo boat was 15} 
knots—this, if our memory serves us, was the top 
record—with 2jtons on board. Now we get over 
17 knots with 4 tons of stores, gear, &c. Then the 
trial extended over a distance of six knots only, 
whilst No. 50 covered above eleven times that 
distance on her official trial. In 1878 torpedoes 
were ejected from cradles which had to be lowered 
into the water alongside, to effect which operation 
the boat had to be brought to astandstill. Having 
hardly any movement through the water, she would 
have next to no steerage way. Practically, therefore, 
no aim could be taken except in the smoothest water, 
and even then the torpedo could only be directed 
in a parallel line to the keel; in fact, the whole 
business was little better than a farce from the 
actual warfare point of view. Now the weapon can 
be ejected by a single movement of the officer 
in charge through a range of angle embracing the 
greater part of the horizon, whilst the training is 
effected from below. The increased manceuvring 
powers due to the improved form of stern are also 
an important factor in estimating the relative values 
of the types of the two periods. Another point 
that may be mentioned is the absence of vibration, 
a feature very characteristic of No. 50. 

It is satisfactory to think that this improved boat 
has been built for our own Navy, and we congratu- 
late the Admiralty officials upon their foresight and 
perseverance in trying for a higher standard with 
these small craft 


ASTRONOMICAL TELESCOPES AT THE 
MANCHESTER EXHIBITION. 

Amonest the numerous interesting exhibits to be 
found in the important section devoted to Irish 
industries at the late Manchester Exhibition one of 
the most interesting was the collection of astrono- 
mical telescopes and their adjuncts to be found at 
the stand of Sir Howard Grubb, of Dublin, the 
maker of the great equatorial refractor at the Vienna 
Observatory, of which we gave such a detailed 
account in this journal some six years ago.* In 
his collection at Manchester the largest instrument 
exhibited by Sir Howard was the twin equatorial 
telescope of which we give a perspective view on 
page 626 of the present issue, while on page 631 
will be found engravings of various details. 








* Vide ENGINEERING, vol. xxix., pages 7, 114, 199, 309, 
391, 409, and 467 ; and vol, xxx., pages 314 and 424. 





This telescope is of a pattern which has been ex- 
pressly designed for photographic work combined 
with general observing purposes, and of which 
examples have also been constructed for the use of 
Dr. Huggins, of London, and Mr. Isaac Roberts, 
of Liverpool. It consists of a refracting telescope 
of 8 in. aperture carried by the same mounting as 
a reflecting telescope with a silyered glass mirror 
17 in. in diameter, the two telescopes being mounted 
on opposite ends of the declination axis, but having 
independent movements in declination as we shall 
anpinin presently. In right ascension the two 
telescopes of course move together. 

The 8 in. refractor has a focal length of about 
10 ft. and may be regarded as practically identical 
in its details with Sir Howard Grubb’s standard 
instruments of this size,* except that an incan- 
descent electric light is used in place of the 
ordinary lamps for illuminating the declination 
circle, the field of the micrometer, &c. The decli- 
nation circle is read from the eye end of the tele- 
scope, from which position the slow motions and 
the clamps can also be operated. The reflecting 
telescope is arranged for photographic work only, 
no provision being made for using it for direct 
vision. The eye-piece seen at the mirror end is for 
use in focussing the photographic plates, which are 
placed in a suitable carrier mounted in the mouth 
of the telescope at the focus of the mirror. The 
image is thus received direct on the sensitive plates 
from the mirror without any intermediate reflec- 
tion. An aperture in the centre of the mirror 
enables a view for focussing to be obtained through 
the eye-piece named above. As in the case of the 
refracting portion of the instrument, the declination 
circle is illuminated by an incandescent electric 
light and is read from the eye end of the telescope, 
from which end the clamps, &ec., can also be 
operated as in the case of the refractor. 

The periods of exposure of sensitive plates when 
taking astronomical photographs varies from a very 
minute fraction of second when taking views of the 
sun, to periods of two or even three hours when 
obtaining photographs of the fainter stars and 
nebul, and it is manifest that the accurate direc- 
tion of the telescope so as to prevent the shifting 
of the image on the sensitive plate is a matter in- 
volving grave difficulties. Of course the chief ap- 
parent motion of a star is that due to the rotation 
of the earth, and if this was the only movement 
which had to be dealt with all that would have to 
be sought would be the utmost possible regularity 
of driving of the clock by which motion is given to 
the telescope in a direction opposed to that of the 
earth’s rotation. This chief apparent movement, 
however, is disturbed by the effect of refraction, 
which causes a star to appear higher above the 
horizon than it really is, and the influence of 
which becomes greater the lower the altitude 
at which the star is situated. As the apparent 
movement of the stars due to the earth’s rota- 
tion is parallel to the equator, and consequently 
at an angle to the horizon (except in the .case of 
polar stations, at present unknown) it follows, first, 
that the effect of refraction on this movement is 
constantly varying, and, secondly, that except when 
the star is absolutely on the ‘meridian— this effect 
alters the apparent position of the object in right 
ascension as well as in declination. If the star 
which is being photographed be either wholly east 
or wholly west of the meridian during the period 
of exposure, the disturbing influence of refraction as 
regards the position in right ascension can be very 
closely compensated for by giving the clock a slight 
plus or a slight minus rate ; but up to the present 
no attempt has been made to compensate automati- 
cally for the disturbance of the apparent position 
in declination, and it appears to be tacitly admitted 
by astronomical photographers that this correction at 
least must be done by hand. To enable this opera- 
tion to be successfully carried out with the instru- 
ment under notice the reflecting telescope is, as 
will be seen from our perspective view, provided 
with a powerful finder of 5 in. aperture, this finder 
being fitted with micrometer wires for fixing the 
position in the field of the star used as a guide. 
During the exposure of the photographic plate a 
constant observation of the star is maintained 
through the finder, and any indication of the star 
shifting from its proper position on the field is at 
once corrected by hand, slow movements in declina- 
tion and right ascension of very great delicacy being 
provided for this purpose. 

*A detailed account of one of these instruments ap- 
peared in ENGINEERING, vol, xxviii., page 278. 








The remarks which we have made above will 
show the great importance of extremely regular 
driving in the case of such an instrument as 
that with which we are dealing, and we have 
now to describe Sir Howard Grubb’s arrange- 
ments for securing this end. As will be seen 
from the perspective view on page 626, the 
general design of the mounting is the same as that 
of Sir Howard’s standard equatorials to which 
reference has already been made, the column in- 
closing the polar axis springing from a casting of 
triangular shape in side elevation, within which the 
clockwork is inclosed. The upper end of the polar 
axis column is further supported by a vertical cast- 
ing as shown, the whole forming a rigid arrange- 
ment. At the upper end the major part of the 
transverse load on the polar axis is received upon 
friction pulleys, which are kept up to their work by 
levers with adjustable counterweights, the polar 
axis at this point only exerting on its fixed bearing 
such pressure as is required to insure steady guiding. 
At the lower end of the polar axis the arrangement 
is that shown by the detail view, Fig. 5, page 631, 
which explains the arrangement of clamp for con- 
necting the polar axis with the toothed sector on 
which the clock operates.. This sector isseen in the 
perspective view on page 626, its periphery being 
geared into by a worm driven by the clock motion. 

The clock motion itself may be considered as con- 
sisting of two distinct parts; namely, first, a care- 
fully designed equatorial clock provided with a 
rotary governor, this clock performing the actual 
work of driving the telescope; and, second, the 
control clock, which, as it were, supervises the per- 
formance of the driving clock, and automatically 
corrects any errors which may arise. This control 
clock is a most ingenious contrivance, to the per- 
fecting of which Sir Howard Grubb has devoted 
much time and mechanical skill, and we are glad to 
say that he has attained results of a most satisfac- 
tory kind. The apparatus may at first sight appear 
a little complicated, but the detail views Figs. 2, 3, 
and 4, on page 631, will, we trust, render its mode 
of action clear. 

The arrangement, then, consists, first, of a re- 
montoire train driving a good mercurial or other 
compensated pendulum—the driving of this train 
being, of course, entirely independent of the 
equatorial clock giving motion to the telescope ; 
secondly, of a detector apparatus which detects any 
difference between the rate of this standard pendu- 
lum and the equatorial clock ; and third, of a cor- 
recting apparatus which corrects automatically any 
errors discovered by the detector. This corrector 
itself consists of two parts—an ‘‘ accelerator” and a 
‘*retarder”—and these we will first proceed to de- 
scribe. 

In Fig. 3, page 631, S, 8’, 8S” is one of the shafts 
between the driving train of the equatorial clock 
and the worm which drives the right ascension 
sector, this shaft being cut into three parts denoted 
by the letters just named. At one end, the portion 
S of the shaft carries a wheel 1, immediately adjoin- 
ing which is the wheel 2 mounted on the portion S’ 
of the shaft. Atthe other end of this last-named 
section of the shaft is fixed a third wheel 3 which is 
almost in contact with the wheel 4 fixed on the end 
of the shaft 8S’. The shafts S and S’ also have 
mounted freely on them the brass discs d d'/ which 
adjoin the two pairs of wheels referred to above. 
Each of these brass discs is furnished with a stud 
on which a small pinion is mounted, the pinion p 
belonging to disc d gearing across the pair of 
wheels 1—2 ; while the pinion p’ belonging to disc 
d' gears across the pair of wheels 3-—4. 

Under normal conditions, if no error exists in the 
equatorial clock rate, the arrangement of wheels 
and pinions just described revolves as one piece, 
the three sections S, 8’, S” of the shaft rotating at 
the same speed. But it is possible—by an arrange- 
ment which we shall explain presently—to stop the 
rotation of either of the discs d d', and as soon as 
this occurs the pinion of the stopped disc has to act 
as a transmitter of motion from one of the wheels 
into which it gears to the other. If the two wheels 
of each pair had the same number of teeth, the 
speed of both wheels would still remain the same, 
but in reality the number of teeth in the two wheels 
of each pair is different, and hence the stopping of 
one of the discs d or d’ causes a variation in the 
rate of rotation of the two adjoining wheels rela- 
tively to each other. For instance, in the case of 
the first pair of wheels, let wheel 1 have 30 and 
wheel 2 have 29 teeth, and suppose that the 
shaft S is rotating once every 60 seconds. Thus if 
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TWIN EQUATORIAL TELESCOPE; MANCHESTER EXHIBITION. 
CONSTRUCTED BY SIR HOWARD GRUBB, DUBLIN. 
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Fig, 7. 











the disc d be stopped the wheel 2 will be made to | wheels in the other pair 3—4, the stoppage of the disc 
revolve in $§ of the time occupied by wheel 1, or! d’ can be made to effect a retardation of the portion 
in other words, the rate of the section 8’ of the shaft| S” of the shaft relatively to S’. The edges of the 
will be accelerated to one revolution in 58 seconds. discs d and d’ are cut into very fine teeth, and the 
In the same way by reversing the positions of the stoppage of the discs when desired is effected by 









































causing a comb attached to the armature of an 
electro-magnet to engage with these teeth, the 
arrangement being shown by Fig. 2 annexed. The 
whole apparatus just described constitutes a very 
eonvenient arrangement for accelerating or retard- 
ing the driving motion imparted to the telescope by 
the equatorial clock ; we have now to describe how 
this apparatus is, when necessary, automatically 
brought into action by the ‘‘ detector.” 

In Figs. 2 and 3, annexed, W is a scape-wheel 
mounted on the sixty-second spindle of the con- 
trolling clock, and driven from that spindle through 
a spiral spring « x, so that no error in the equa- 
torial clock can affect its rate or that of the standard 
pendulum. On the same spindle there is also 
mounted behind the scape-wheel an ebonite disc 
E E, Fig. 2, this disc, which is driven by the equa- 
torial clock, carrying two insulated rings b b’, which 
are respectively connected metallically with two 
platinum plates 8 f’ inserted in the face of the 
disc. Between the scape-wheel and the ebonite 
disc there is also mounted loose on the spindle a 
lever A A, which carries at one of its ends a plati- 
num bridge B, which is of such length as to fit be- 
tween the platinum plates 8 §’, and which in its 
mid-position bears against a piece of rock crystal 
let into the ebonite disc between the two, plates 
just named. At the other end the lever AA is 
formed into a fork, between the arms of which pro- 
jects a pin carried by the scape-wheel. The arms 
of the fork are provided with set screws by means 
of which the amount of play allowed to this pin if 
the fork can be adjusted. 

The insulated rings b b’ are electrically connected 
with the accelerator and retarder already described 
by means of fine platinum wires ool, wiping 
against them, and the action of the whole ar- 
rangement is as follows: The scape-wheel W 
being driven by the control clock has an inter- 
mittent movement corresponding to the beats of 
the pendulum, while the ebonite disc E E being 
driven by the equatorial clock has a constant move- 
ment, so that even if the scape-wheel and disc 
make a whole revolution in the same time, the pin 
carried by the scape - wheel will be constantly 
oscillating between the pins of the fork at one end 
of the lever A, this lever being driven by friction 
from the ebonite disc. The pins just named are 
adjusted so as to allow of this oscillation taking 
place without interference so long as the rates of 
the equatorial and control clocks remain unifo:m, 
but if the equatorial clock either loses or gains 
with respect to the standard, the pin on the scape- 
wheel comes into contact with one of the fork pins 
of the lever A, and shifts that lever on the spindle, 
bringing the bridge B into contact with one of the 
platinum plates 8 or 6’, and transmitting a current 
which brings into action the accelerator or re- 
tarder as may be required. The period dur- 
ing which the accelerator or retarder remains 
in action will depend upon the amount of the error 
to be corrected, and the proportions of the teeth of 
the pairs of wheels 1—2 and 3—4. With the pro- 
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portions described above, the correction introduced 
is one-thirtieth of the rate, so that to correct an 
error of } second, the accelerator, or retarder, as 
the case may be, would have to remain in opera- 
tion *#° = 6 seconds. As soon as the correction has 
been made the lever A will resume its normal posi- 
tion, and the bridge B coming then between the 
two platinum plates 6f’, a current will cease to 
be transmitted, and the accelerator or retarder be 
thrown out of action. 

It is to be noted that the apparatus above de- 
scribed not only corrects any temporary disturbance 
of the equatorial clock rate, but cancels errors which 
have already occurred. This is most important for 
photographic work, as it insures the star discs being 
maintained in a constant position on the sensitive 
plate. In practice the apparatus works admirably, 
and maintains the equatorial clock right within 
errors of from } to ;}y second. 

Fig. 7 on page 231 is a detail showing the arrange- 
ment of the declination axes of the telescopes we 
have been describing, and from this it will be seen 
that the reflector has a tubular declination axis, 
through which the declination axis of the refractor 
passes. The two telescopes are thus capable, as we 
have said, of independent movements in declination. 

The twin equatorial we illustrate was shown at 
Manchester mounted with an observatory 15 ft. in 
diameter, with dome complete, this observatory 
having a framing of wrought-iron gas pipes arranged 
so that it could be covered with either canvas (for 
temporary purposes) or wood. The details of con- 
struction were well worked out, and the dome 
moved with great freedom. Adjoining the observa- 
tory was a transit room, the roof shutter of which 
was arranged in a novel way, which we may possibly 
illustrate at some future time, and which is especially 
simple and convenient. The remaining exhibits at 
Sir Howard Grubb’s stand we must leave for subse- 
quent notice. 

(To be continued.) 





PRECIPITATION WORKS AT 
BARKING CREEK. 

RECENTLY a party of the students of the Institu- 
tion of Civil Engineers paid, on the invitation 
of the contractors, Messrs. Mowlem, Burt, and 
Co., a visit to the new precipitation works for the 
metropolitan sewage now in course of erection at 
Barking Creek. On reaching the site of the works, 
the party was met by Mr. Marshall, who, by means 
of drawings, explained the plan of the works and 
the arrangements to be adopted in treating the 
sewage which drains to this point from the whole 
of that part of the metropolis which lies north of 
the Thames. On entering the works, this sewage 
is to be led into a liming station, where will be 
added to it a quantity of lime water, and on leaving 
here it will receive further treatment with a solution 
of sulphate of iron, these solutions being the pre- 
cipitants considered most suitable by the chemists 
to the Metropolitan Board of Works. After mix- 
ture with these reagents, the sewage will pass 
through three 9 ft. main sewers of circular section 
and a number of covered settling tanks, built of 
brickwork, and extending over an area of 7 acres. 
Each of these tanks is provided with penstocks and 
movable weirs, by which the flow of the sewage 
either into or out of it can be regulated quite 
independently of every other tank, and in these 
chambers the sewage will be allowed to rise to a 
height of about 17 ft., and will then remain at rest 
for a period of twenty minutes orhalfanhour. At 
the end of this time the movable weir will be 
lowered and the upper layer of the liquid, which 
by this time will be practically free from suspended 
matter, allowed to flow off over its crest to a circular 
culvert, about 4 ft. in diameter, communicating with 
the existing reservoirs, which cover an area of 10 
acres, and in these this supernatant liquid will be 
stored, for discharge into the river at suitable states 
of the tide. As the level of the sewage falls in the 
settling tanks, the weir will also be lowered till the 
whole chamber is finally emptied. This plan of 
allowing the sewage to fall over weirs has been very 
extensively adopted throughout the new works, as 
it causes the sewage to be thoroughly aérated, and 
so hastens its deodorisation and the destruction of 
noxious matter. Whilst the lighter layers of the 
liquid are being drawn off in this way from the upper 
portion of the tank, the heavier strata, having in 
suspension the precipitated sludge, collect at the 
bottom of the chamber, which is shaped so as drain 
into a rectangular channel running the whole 





length of the tank, and along this channel these 
denser layers of the sewage will flow by gravita- 
tion into another set of tanks, built in two tiers, 
one above the other. Under ordinary conditions 
the upper set of these only are to be used, the 
lower set being called into requisition only when 
stress of weather prevents the vessels to be em- 
ployed in removing the sludge, from proceeding to 
sea, and these lower tanks are calculated to hold 
from four to five days’ supply. On filling the upper 
set of tanks the sewage will rise still further into 
another chamber above, which, like the settling 
tanks just mentioned, is also provided with mov- 
able weirs, and here a further separation of the 
lighter and denser portions of the sewage is to be 
effected. The former will be pumped back to the 
liming station and used as a solvent for the pre- 
cipitants, whilst the heavier portions will be drawn 
away by pumps and delivered through two 16-in. 
and two 14-in. pipes, directly into the holds of 
vessels specially designed for this service, which 
will convey it out beyond the Nore. The pumping 
machinery re juired has not as yet been designed, but 
it is probable that centrifugal pumps will finally 
be adopted, as the conditions here, in which large 
quantities of fluid have to be raised a moderate 
—— render this type of pump peculiarly suit- 
able. 

Upwards of 33,000,000 bricks are, it is stated, 
to be employed in constructing these works, the 
contract for which was let for 400,0001. 





NOTES. 
THE Srper1an Ralitway. 

Tue Russians seem to be in earnest about their 
Siberian railway. The sum of half a million 
roubles, or 60,000/., has just been assigned for the 
preliminary surveys from the Pacific end. Ten 
engineers have already arrived at Vladivostock, and 
will make at once arrangements for surveying the 
country thence to Tomsk, vid Irkutsk, Sretinsk, and 
Khanka, a distance of about 1900 miles. The 
first section, of 190 miles, from Vladivostock to 
Khanka, will be thoroughly surveyed with a view to 
the commencement of the railway in the spring. 
The line is supported for strategical reasons by the 
Ministers of War and Marine, as well as by the 
Minister of Finance for commercial reasons, and 
the local authorities, with Baron Korff at their 
head, are doing their best to push on their scheme. 
It is expected at St. Petersburg that as soon as the 
first section is finished and the Russian people 
thoroughly interested in the project, an appeal will 
be made to support a large internal loan to bring 
about its rapid completion, and that every effort will 
be resorted to in order to finish the entire line 
across Siberia in five years. The Emperor is re- 
ported to have peel his intention of making it 
one of the historical events of his reign. 


THE Frencu Navy. 

A report of considerable interest has just been 
prepared by M. Menard Dorian upon the French 
navy. According to this report the French marine 
comprises 386 vessels of all kinds, viz., 18 first-class 
ironclads, 19 ironclad cruisers, 9 ironclads used for 
coast guard purposes, 4 ironclad gun-boats, one 
ironclad floating battery, 9 battery cruisers, 9 first- 
class cruisers, 11 second-class cruisers, 15 third-class 
cruisers, 15 first-class despatch boats, 31 second- 
class despatch boats, 16 despatch boats, also avail- 
able for transport purposes, 8 despatch boats, also 
available as torpedo boats, 16 unarmoured gun- 
boats, 12 chaloupes, each carrying a gun, 11 steam 
chaloupes, 10 torpedo boats, for the open sea, 62 
first-class torpedo boats, 41 second-class torpedo 
boats, 7 vedette torpedo boats, 10 first-class 
transports, 10 second-class transports, 4 third-class 
transports, 13 sailing ships, 29 ships used for 
fishing protection purposes, and 3 training ships. 
The aggregate value of this fleet is estimated at 
12,741,216. The French marine has been engaged 
during 1887 upon the construction of no fewer 
than 92 vessels, viz., 8 first-class ironclads, 4 
ironclad gun-boats,’1 ironclad cruiser, 2 battery 
cruisers, 3 first-class cruisers, 2 second-class cruisers, 
6 third-class cruisers, 1 torpedo gun-boat, 3 despatch 
boats, 2 torpedo despatch boats, 54 other torpedo 
boats, 3 despatch boats, also available as transports, 
1 transport, properly so-called, and 2 sailing frigates. 
In the course of 1888, further new vessels will be 
undertaken to an estimated cost of 1,840,000/. 


BurMESE WEIGHTS AND MEASURES. 


The weights and measures in vogue in Burmah 
are of a very indefinite character, and recall our own 





early standards of the barleycorn and the foot. 
Distances, as we learn from the British Burmah 
Gazetteer, are described as ‘‘a call,” or about 200 
yards ; ‘* the sound of a gunshot,” or half a mile; a 
‘*stone’s throw,” or from 50 to 60 yards ; ‘‘ break- 
fast distance,” that is as far as man can walk between 
sunrise and breakfast time, t.e., from eight to nine 
o’clock ; as a ‘‘ mat,” or a quarter of a ‘‘ taing,” or 
half a mile; a ‘‘moo,” or the eighth of a taing ; 
‘*nga-moo” (literally five great moo), or half a taing. 
The weights in use are 


1 kyeng-rwe 


ae 

4rwe-gyee 

2 pai-gyee 

2moo... 

4 mat 1 kyat 

100 kyat 1 piet-tha=3.625 lb. avoir, 

The standard of capacity is the basket or teng, 
which not only varies in every district, but in diffe- 
rent parts of thesame district. The Akyab basket 
contains about 23 Ib. of rice in the husk, the 
Bassein basket about 51 lb., the Moulmein basket 
about 48 lb., and the Rangoon basket from 48 lb. 
to501b. The basket is subdivided thus: 

1 teng 

1 tsiet 

1 pyee ... 

1 khwet ... 

1 tsa-lay ... 

1 la-may ... 

1 la-myek 
The measures of length 

1 lek-thit 

8 lek-thit 

3 maik 

4toung ... 


i} 


lseed of the abrus pre- 
catonus 

1 rwe-gyee 

1 pai-gyee 

1 moo 

1 mat 


1 | 


4 tsiet 

4 pyee 

2 khwet 
2 tsa-lay 
2 la-may 
2 la-myek 
2 la-moo. 


|e 


° 
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1 finger breadth 

1 maik (or span) 

1 won (cubit=19 in.) 
1 lan ( 
lta 


athom) 


1 taing (2 miles nearly) 
1 yoo-za-na 

rupee, and this is divided 
into pai or one anna; moo, two annas; mat, four 
annas ; niga-moo, eight annas ; thoon mat, twelve 
annas ; gyat-moo-deng (rupee less two annas). 


Sizinc Macuine Dryine CyLinpDErs. 

On Tuesday, the 29th ult, an explosion occurred 
at Messrs. Calverts, Washford Mill, Buglawton, 
near Macclesfield, from the bursting of six of the 
drying cylinders of a taping machine, doing con- 
siderable damage to the room in which it stood, and 
also inflicting serious injuries upon a workman 
who was standing near at the time. The drying 
cylinders of ‘‘ taping” or ‘‘ sizing” machines are 
frequently worked with a much lower margin of 
safety than is desirable, and their safety too often 
hangs upon a single thread, the turning of a tap or 
the striking of a reducing valve having on many 
occasions resulted in disaster. The cylinders, which 
are generally arranged in pairs, are used to dry the 
warps for looms after they have undergone the 
operation of sizing, and vary in diameter from 
about 5 ft. toas much as 8 ft. The flat ends are 
usually of wrought iron well tied together with 
bolts, while the cylindrical body is sometimes made 
of copper, and sometimes of ‘‘ sheet-tin,” but the 
thickness seldom exceeds about jj, in., and is often 
much less. The longitudinal joints are sometimes 
rivetted and made tight by soldering ; but we have 
met with instances where the strength of the joint 
depended onthe solder alone, a form of construction, 
we need hardly say, highly injudicious, and one to 
be strongly deprecated. The cylinders, as a rule, 
are not worked at more than a few pounds on the 
inch, but they generally draw their supply of steam 
from boilers worked at a very much higher pres- 
sure, the reduction being effected either by the 
regulation of a stop tap, or else by a self-acting re- 
ducing valve, in which case it often happens the 
machine is not provided either with a pressure 
gauge or a safety valve, so that there is nothing to 
afford warning, or to relieve the pressure if any- 
thing goes wrong. Wehave not been able to obtain 
full information with regard to the cause of the 
failure in the present instance, but judging from 
the records of similar disasters furnished by the 
Board of Trade reports it is very probable that it 
was due either to original structural weakness, or 
to the reducing valve being inoperative, and we 
take this opportunity to call attention to the de- 
fective manner in which many of these cylinders 
are equipped. Such vessels should always be fur- 
nished with a reliable gauge, so that the pressure at 
which it is being worked can be seen at a glance, 
while in all cases where the cylinder is 1 mo of 
resisting the highest pressure that can be brought 
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to bear upon it, there should also be a safety valve 
large enough to prevent the possibility of any 
dangerous accumulation taking place. Experience 
teaches us that these useful and necessary precau- 
tions are often neglected. 


THE INTERNATIONAL PETROLEUM EXHIBITION. 


The arrangements for the International Petroleum 
Exhibition at St. Petersburg are now so far com- 
plete that the Imperial Russian Technical Society 
has decided upon opening it on the 27th inst. The 
original intention was to open it the first of the 
month, but so many foreign firms applied for per- 
mission to fit up installations that the inauguration 
had to be postponed. The exhibits promise to be 
of a most elaborate character. Messrs. Nobel, who, 
by the way, have now 3,000,000/. invested at Baku, 
will show a miniature exhibition of the entire petro- 
leum industry, from the boring of the rock for oil 
to the manufacturing processes, and the distribu- 
tion in bulk by tank steamers, tank cars, and street 
tank wagons. Other firms will illustrate the manu- 
facture of machinery, oil, candles from paraffin, the 
preparation of dyes from oil refuse, and other 
technical branches of the industry. One of the most 
interesting exhibits, however, promises to be a collec- 
tion of lamps of every age, from those discovered in 
the tombs of Egypt, Greece, and Rome to the latest 
productions of Europe. To collect these, the 
museums of Russia are being ransacked by a com- 
mission appointed by the Imperial Archeological 
Society. The display of modern lamps will be also 
extremely interesting, the offer of prizes for the 
best safety paraffin and kerosine lamps having 
caused exhibits to crowd in from every part of the 
world, We may note, as an instance of the com- 
petition English manufacturers may expect, that 
the Russian firm of Kumberg will show no fewer 
than 140 different types of lamps. Gas companies 
should be interested by the display of differeut 
systems of illumination by crude oil, paraffin, and 
oil flares of the Lucigen description. Numerous 
furnaces will be also fitted up to show the different 
methods of using liquid fuel. Among the members 
on the Committee are Professor Mendalaeff, who is 
regarded as the greatest living authority upon petro- 
leum, and a number of scientific men are expected 
to attend from Germany, France, and Belgium ; 
this country being represented among others by 
Mr. Charles Marvin, whose articles on the Russian 
petroleum industry three years ago in our columns 
may still be remembered by our readers. In general, 
English lamp manufacturers have displayed great 
readiness in sending exhibits; but we do not hear 
of any particular displays by builders of tank 
steamers, manufacturers of pipes and pumps, and 
tank cars for railways. As the Germans and Bel- 
gians are very freely represented, it is to be trusted 
that no branch of the industry will ignore an ex- 
hibition which, during its three months’ existence, 
will probably be visited by persons interested in 
petroleum from all parts of Europe. 


Removine BorteR CovERS UNDER PRESSURE. 


A serious case of scalding occurred on Saturday 
the 3rd inst. at Mr. James Cooper’s rope manufac- 
tory, Lindsay-street, Burnley. The circumstances 
were extremely simple, and we report them with a 
hope that their perusal will serve as a warning and 
thus assist in preventing the recurrence of similar 
disasters in future. On the day in question it ap- 
pears that the boiler fire had been drawn and the 
steam allowed to run down with a view to the 
boiler being opened for its periodical cleaning. The 
attendant had taken the weight off the safety valve 
lever, andas no steam escaped from the valve, and 
the gauge stood at zero, he concluded that the 
pressure had subsided and removed the nuts secur- 
ing the manhole cover. He had scarcely completed 
this operation, however, when the cover was vio- 
lently blown off, accompanied with a rush of boiling 
water and steam. At the time of the occurrence a 
group of children happened to be standing at the 
edge of an opening in a floor immediately above 
the boiler and overlooking the manhole, and six of 
them, as well as the attendant, were drenched with 
the boiling water and badly scalded. The injuries 
of several of the children were so serious as to 
necessitate their immediate removal to the hospital, 
where one of them shortly afterwards died. The 
danger of removing manhole covers without first 
ascertaining by ocular demonstration that the pres- 
sure is entirely relieved, has received numerous 
fatal illustrations, and has been previously pointed 
out in these columns, but we are afraid it is not laid 








to heart as muchas it ought to be. In the case in 
question the attendant appears to have over- 
looked the fact that the weight of the safety 
valve lever alone would load the valve to a few 
pounds on the inch and to have erroneously in- 
ferred because the dial gauge stood at zero there 
was no steam in the boiler. Had he before 
removing the cover first taken the precaution to 
satisfy himself by actual test, say by opening the 
top of the water gauge, he would at once have dis- 
covered his error, and the unfortunate mistake with 
its fatal consequences, would have been avoided. 
A pressure gauge seldom remains absolutely correct 
for long, and if it happens to be a little slow there 
may be steam in the boiler even with the finger of 
the dial pointing to zero. The pressure may not 
be much, but 2 1b. or 31b. on the inch is quite 
sufficient to blow off a manhole cover violently and 
cause serious scalding to any one standing near. 
The safety valve as a rule affords a convenient 
method of ascertaining whether or not all the steam 
has passed off, but if the valve be an inclosed one 
and fitted with a waste pipe, then the water gauge 
taps may be relied upon to ascertain whether the 
pressure of the boiler is above or below that of the 
atmosphere. The point may appear a very trivial 
one, but as the case in question shows it is one on’ 
which a mistake is easily made, and our experience 
teaches us that the oversight is very often at- 
tended, as in the present instance, withfatal conse- 
quences. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The excitement that charac- 
terised the iron market during the first half of last week 
was even more intense on Thursday. More confident 
reports as to President Cleveland’s prespective tariff re- 
ductions embracing pig iron caused holders of warrants to 
seek further increased prices; and in an excited market 
that was easily done. The rush of orders was on a scale 
unknown in the ‘‘iron ring” for many months, if not for 
years. There were very liberal purchases to meet orders 
from the south as well as on local account. Those having 
iron were unwilling sellers, and those having none were 
afraid to commit themselves deeper. As a consequence 
quotations went up by bounds from 43s, to 44s. 4d. per 
ton for Scotch warrants, then they varied from the 
highest price to 44s. 14d., 44s. 2d., and 44s. 4d. per 
ton till within three minutes of the close of the market, 
when a large lot was thrown on the market, and in 
the semi-panic which ensued, prices fell 6d. per ton, the 
close being 43s. 10d., which was still 1s. above the pre- 
vious day’s highest. That brought up the rise over the 
four days to 3s. 04d. per ton, or 75/. on each warrant, 
which represents 500 tons. Cleveland and hematite 
warrants also advanced in price to a considerable extent. 
The closing settlement prices were—Scotch warrants, 
43s. 9d. ; Cleveland, 34s. ; hematite iron, 46s. per ton. 
Several makers of special brands of Scotch iron advanced 
their prices last Thursday, the rise varying from 1s. to 3s, 
per ton; and other makers declined to quote. Friday 
was also an exciting day in the Glasgow iron market, and 
a large business was done during the forenoon, as orders 
literally poured in upon members of the “ring.” The 
quantity of iron (in warrants) bought must have been 
enormous, and heavy conditional orders, too, remained 
unexecuted. e buying was so vigorous that cash prices 
for Scotch iron were carried up to 44s. 9d. Towards the 
afternoon an easier feeling set in, and 6d. of the early 
gain was lost, leaving an advance of 54d. per ton on the 
day. Cleveland rose in price 9d. per ton, of which 3d. was 
afterwards lost ; and the price of hematite iron touched 
46s. 9d.—an advance of 1s. 2d.—but closed at 46s, 2d., or 
7d. over the previous day’s close. Over the week the 
advance was—Scotch iron, 3s. 6d. per ton ; Cleveland, 
2s. 9d. ; and hematite iron, 2s. 8d. per ton. Monday’s 
market was very strong and excited in the forenoon, 
and a large amount of business was done in warrants 
at higher prices. Orders came from all parts of the 
kingdom and from the Continent, London _ especially 
continuing to be aheavy buyer. The price of Scotch iron 
at one time rose to 44s. 104d. cash, but in the afternoon, 
on a falling-off of buying, and on realisations for profits, 
as well as some selling by ‘‘ bears,” the quotations receded 
to 44s, 3d. per ton cash, at which the market closed, with 
a steady undertone. Cleveland iron, after being up 6d. 
per ton in price, weakened, and closed at 34s, 6d., the 
same as last week’s final quotation. Hematite iron, at one 
time 7d. dearer, closed 4d. per ton under last week’s final 
buyers’ quotation. In addition to the speculative demand 
for warrants there were a number of orders placed during 
Monday for makers’ iron, and one brand was advanced to 
52s. 6d. per ton, being a rise of 5s. withina very few days, 
Some of the other brands were raised 1s. per ton. The 
upward movement in the price of pig iron met witha 
smart reaction yesterday. A slight opening decline in the 
prices of mining shares, together with reports of heavy 
additions to the stocks of Cleveland and hematite iron, 
caused speculative holders to press‘their warrants on the 
market, with the result that there was a bearing down of 
prices. Scotch iron went back in price from 44s. 3d. to 
43s. per ton in the forenoon, and to 42s. 74d. in the after- 
noon ; but towards the close, over a further improvement 
in the price of copper, there was a recovery to 43s, 2d. 
per ton. The market closed at 43s. 1d., being a fall of 





js. 2d. per ton on the day. Cleveland iron did not 


fall so much in the forenoon, but dropped to 33s. 9d. 
cash in the afternoon, being a fall of 1s. 3d. on the day. 
The price of hematite iron fell to 44s. 44$d., which was 
1s. 9d. under the previous day’s close, and recovered only 
14d. Several makers of special brands of Scotch iron 
again advanced their quotations, the increase being from 
1s. to 2s. 6d. per ton. A brisk business was done this 
forenoon, and prices suffered a further drop, down to 
42s, 9d. cash being accepted for Scotch warrants, but at 
the close a few purchases sufficed to bring about a re- 
covery to 43s. 2d. cash. In the afternoon 43s. 10d, was 
again reached, and the close was buyers at 433. 74d. cash, 
Some fluctuation also took place in Cleveland and hema- 
tite warrants, and a material improvement was reported 
in the afternoon. Three additional furnaces have been 
put in operation during the week—one each at Dalmel- 
lington, Eglinton, and Wishaw Iron Works—so that 
there are now 87 furnaces in blast, as compared with 
67 at this time last year, and $2 at the same date in 1885. 
The shipments of pig iron from all Scotch ports last week 
amounted to 12,557 tons as against 6284 tons in the pre- 
ceding week, and 7260 tons in the corresponding week of 
last year. They included 1400 tons for the United States, 
100 tons for South America, 270 tons for Australia, 5070 
tons for Italy, 505 tons for Holland, 360 tons for China 
and Japan, smaller quantities to other countries, and 3205 
tons coastwise. The stock of pig iron in Messrs, Connal 
and Co.’s public warrant stores yesterday afternoon stood 
at 940,967 tons, against 939,658 tons yesterday week, thus 
showing an increase for the week of 1307 tons. 


Another Batch of Shipbuilding Orders.—The past week 
has brought out orders for an extraordinary quantity of 
new shipping, the total since Lod gees spurt set in being 
about 110,000 tons. If a period of eleven weeks were 
taken, the amount of new shipping placed may be set 
down at something like 117,000 tons. The most im- 
portant order of the past week is one for the construction 
of two magnificent steel steamers of fully 5000 tons each 
for the Peninsular and Oriental Steam Navigation. This 
order has been taken by Messrs. Caird and Co., Greenock, 
and it is a long time since such a bit of good news has 
been received in that town, where the shipbuilding and 
marine engineering trades have for many months been in 
a very depressed condition. Messrs. Russell and Co., of 
Port-Glasgow and Greenock, have booked an order for a 
screw steamer of about 2000 tons. The firm just named 
are unusually full of orders. A steamer of 3000 tons 
is to be built for the Eastern trade by Messrs. Aitken 
and Mansel, and Messrs. John and James Thomson 
are to supply the engines. Messrs. Stephen and 
Sons have contracted to build for the State Line 
a screw steamer having a carrying capacity of about 
4000 tons. Messrs. Bell Brothers and M‘Lelland, 
Glasgow, have commissioned a Partick firm to build 
for them two steel screw steamers, each having a carrying 
capacity of 4000 tons. Messrs. Scott and Co., Greenock, 
are about to build a stee] screw steamer of 1650 tons for 
the African coasting trade. For Messrs. William Burrell 
and Sons, Glasgow, Messrs. Stephen and Sons have con- 
tracted to build a steel screw steamer of 5200 tons dead- 
weight carrying —— for the general trade. A large 
sailing ship is to be built by Messrs. Birrell, Stenhouse, 
and Cv., Dumbarton. Messrs. Robert Duncan and Co., 
and Messrs. Murdoch and Murray, both of Port-Glasgow, 
have secured important orders during the week. A 
steamer of 1000 tons, intended for the Eastern trade, has 
just been contracted for by Messrs. Fleming and Fer- 
guson, Paisley, who are also to supply quadruple-expan- 
sion engines for the same. Several vessels for Clyde firms 
have been placed at Belfast, and it is stated that the 
owners of the Anchor Line are about to have additions 
built for their fleet at an English port, probably Barrow- 
in-Furness. Two orders have been placed during the 
week with the Grangemouth Dockyard Company. The 
Ayr Shipbuilding Company have secured a contract to 
build a powerful screw tug steamer for Cardiff owners. It 
ig stated that several shipowning firms that were intend- 
ing to get new vessels built, have resolved not to place any 
orders in the mean tiine, owing to the rapidly increasing 
prices of shipbuilding materials. 


Malleable Iron and Steel.—Within the past few days a 
considerable advance has taken place in the prices of 
malleable iron and steel. For steel boiler plates 8/. per 
ton is asked to-day, ship plates being quoted at 7/. 15s., 
and angle bars at 6/. 15s. These prices show a ris3 of 11. 15s, 
per ton from the bottom. 


East of Scotland Engineering Association.—The fort- 
a meeting of this Association was held last night in 
Edinburgh, Mr. J. B, Bennett, in the chair. Mr. J. H. 
Anderson read the first portion of a paper on “* Founda- 
tions.” Aninteresting discussion followed. 


Royal Scottish Society of Arts.—The third meeting of the 
session was held on Monday evening in the hall, 117, 
George-street. Dr. F. B. Imlach, the President, was in the 
chair. Mr. William Dyce Cay, gave a paper on the 
construction of marine works vith concrete bags, and 
the plant used for their deposit. In the discussion which 
followed, Dr. nape | raised -a question as to whether the 
different masses of concrete separated from each other by 
the canvas bags gave sufficient stability. Mr. D. M. West 
land, answering, explained that having had to take 
down a breakwater made of concrete bags, he had found 
the bags adhering very closely to one another, so that it 
was easier to break a bag through the middle than to 
separate the bags from each other. Some discussion took 
place as to whether concrete could be made perfectly 
water-tight. Mr. J. Reid said they had never succeeded 
in doing so. Mr. R. K. Miller took an opposite view. 
He argued that it depended on the quality of the ma- 
terials used. Mr. Cay was awarded the thanks of the 


meeting for his paper. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiesBroucH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fairly 
large attendance on ’Change at Middlesbrough, but the 
market was somewhat disorganised, owing to the de- 
pressing telegraphic reports from Glasgow and the decline 
of prices there, Sellers offered No. 3 Cleveland pig iron 
at 33s. 9d. per ton, but buyers were not to be found. Some 
of the makers who were asking 43s. on Monday, still 
adhered to this price, and expressed themselves unwilling 
to do business in the present state of excitement. There 
is no change in the manufactured iron trade, and prices 
are firm. Hematite pig iron was quoted 45s, 6d. to 46s, 
per ton f.o.b. 

Engineering and Shipbuilding.—Engineers and ship- 
builders continue to be well employed, and fresh orders 
are coming in satisfactorily. The marine engine shops 
are particularly active. 


The Steel Trade.—The steel works throughout the North 
of England have orders on their books which will keep 
them fully occupied for the next few months. Messrs, 
Bolckow, Vaughan, and Co., Middlesbrough, have secured 
an order for upwards of 40,000 tons of rails for Victoria. 
Messrs. Dorman, Long, and Co., of Middlesbrough, are 
extending their girder business, and have work on hand 
which will keep them occupied for some time to come. 
The Committee of Lloyd’s Register have just issued 
circulars stating that they now sanction the use of basic 
steel of ,*, in. in thickness and under, for shipbuilding 
and boiler-making ae carried out under their super- 
vision, providing that the works supplying such material 
first satisfy them that they are producing it in accordance 
with their tests and of a uniform quality. The Glasgow 
Tron Company, of Wishaw, near Glasgow, are now sup- 
plying basic steel under these conditions. Steel plates are 

uoted 6/. 15s. to 71. per ton less 24 per cent. at works, and 
the pressure for delivery is increasing owing to the great 
number of orders in shipping which have recently been 
placed. It is calculated that since the revival in freights 
there have been something like ninety orders for new 
steamers placed on the north-east coast, and it is re- 
ported that since the first of this month about 40,000 tons 
of shipping have been placed on the Clyde. The pro- 
spects of activity in the shipyards next year is certainly 
cheering, and it is hoped will be fully poidiest. 


The Coal and Coke Trades.—There is a good demand 
for coal, and a steady consumption of coke at the blast 
furnaces. Prices of all kinds of fuel remain firm. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Collieries and the Hull Coal Trade.-— 
The official return of coals taken to Hull from each colliery 
in South and West Yorkshire, during November, has just 
been issued. A tonnage of 152,544 compared with 130,944 
for November, 1886, has been forwarded; the total 
tonnage for the eleven months of the year having been 
1,640,040 as compared with 1,297,968 tons for the corre- 
sponding period of last year. Denaby Main heads the 
list with 19,248 tons against 13,328 tons for November of 
1886, Manvers Main coming next with 9744 tons against 
7624, and Allerton Main third, with 8123 against 834 tons. 
The quantity exported was 63,647 tons against 51,631 tons 
for November, 1886 ; for the eleven months 804,027 against 
583,798 tons for the corresponding period of 1886. The 

rincipal increasing markets have been Germany, Hol- 
and, France, Sweden, and Norway. 


Dore and Chinley Railway.—The Parliamentary Com- 
mittee of the Sheffield Corporation has passed a resolution 
of satisfaction that the Midland Railway Company has 
proposed to take over the powers, rights, and privileges 
of the Dore and Chinley Railway Company, and to con- 
struct the line; and the Committee has recommended the 
Council at the proper time to —— a@ petition to Parlia- 
ment in favour of the Bill of the Midland Company. 


Coal. —The leaders of the miners persist in asking for an 
advance in prices. Should they continue to do so, there is 
certain to be a rupture. In the open market the following 
are the closest quotations, and no higher can be obtained, 
These are not above the summer prices: Best branch, 
13s. ; Wallsend, 12s, 1d.; picked Barnsley, 10s, 5d. ; 
screened, 9s. 7d. ; large cobbles, 9s. 2d.; screened nuts 
7s. Lid; second and screened nuts, 5s. 11d.; screene 
slack, 5s. 3d.; rough hard slack, 4s. 8d.: rough slack, 
4s. 3d. ; rough nuts, 3s. 1id.; best pit slack, 3s. 3d. to 
3s. 7d. Steel melting coke, 13s. 9d.; gas coke and 
breeze, 9s. - 





NOTES FROM THE SOUTH-WEST. 

Barry Dock and Railway.—The Barry Dock and Rail- 
way Company has allowed the period to elapse within 
which to give the necessary notices ‘or the acquirement of 
an easement over certain land belonging to the Taff Vale 
Railway Company, without which it is stated to be im- 
possible to complete the new Fag for the conveyance 
of minerals from the Rhondda Valley. By the Barry 
Dock and Railway Act, which was passed in 1884, the 
company obtained powers for the compulsory purchase of 
land for the construction of a dock and railway. These 
powers were, however, to be exercised before the end of 
three years from the date of the passing of the Act. The 
Act received the royal assent in June, 1884; and, there- 
fore, it is contended that all notices for the uirement 
of land should have been given before the expiration of 
June last. The representatives of the Barry Dock and 
Railway Company assert, however, that the difficulty will 
be surmounted. 





Cardiff.—Shipments of steam coal have been above the 
average and prices have ruled firm for all descriptions at 
from 8s. 3d. to 9s. 6d. per ton, inferior sorts making 7s. 9d. 
to 8s. per ton. The house coal trade has also been im- 
proving, and there has been a good deal of activity in 
coke. Patent fuel has continued in good demand and 
prices have been hardening. Deliveries of iron ore have 
continued large, but rolaap hand: if anything, been the turn 
easier. Most of the local iron and steel works continue 
active, but fresh orders are reported to be coming in 
but slowly, and steel rails have not been quite so firm. 


The Dowlais Works.—A_ special meeting of the water 
Works Committee of the Cardiff Town Council was held 
on Friday. The borough water engineer presented plans 
and an estimate of the cost of new works which will be 
required in the event of the Dowlais and other works 
being erected in the vicinity of Cardiff. The committee dis- 
cussed the plans, the unanimous opinion being that every 
facility should be offered. A sub-committee was deputed 
to see Mr. Martin, the manager of the Dowlais Works, 
with the view of arranging details. 


Newport.—Representatives of Sowerby’s Elliston Glass 
Works Company (Limited), which has already works at 
London, Gateshead, Birmingham, Paris, and Hamburg, 
visited Newport last week, and concluded an agreement 
with the Alexandra Dock Company for taking about two 
acres of land adjoining the timber-yard of Messrs. 
Nicholas and Co. It isstated that the Sowerby Company 
intends to lay down four furnaces, each finding employ- 
ment for about 100 hands. The glasshouse will be 80 ft. 
by 90 ft., and the workshops 140 ft. by 140 ft. There 
will in addition be cutting shops, packing rooms, show 
rooms, engine rooms, and other departments. Sir G. 
Elliott, M.P., also intends to proceed with the erection 
of extensive cement works close to the site taken for the 
proposed new glass manufactory. 


South Wales Coal and Iron.—The quantity of coal ex- 
ported from South Wales ports in November amounted 
to 1,117,222 tons, showing a decrease of 96,096 tons, as 
compared with the corresponding shipments in October. 
The quantity of coal shipped from Cardiff in the eleven 
months ending November 30 this year, was 6,688,319 tons. 
The shipments of coal from Newport in the same period 
were 2,083,673 tons; and from Swansea, 792,527 tons. 
The shipments of iron in the eleven months ending 
November 30 this year, were: Cardiff, 65,285 tons; 
Newport, 212,996 tons ; Swansea, 16,875 tons. 


The South Wales Miners,—An adjourned general dele- 
gate meeting of the steam and house coal miners of South 
Wales and Monmouthshire was held on Monday at 
Aberdare. The delegates reported that the miners of 
fifty-six collieries interested in the sliding scale system of 
wages had voted as follows upon the question: For the 
scale, 13,361; against it, 14,109; majority against the 
scale, 748. There were at the same time 2665 neutrals. 








MISCELLANEA. 
OvER 12,000 miles of new track have, it is said, been 
laid down in the United States since the beginning of the 
present year. 


It is stated that 600 rifles of .810 calibre have been com- 
pleted at the Government workshops, and have just been 
issued for experimental purposes. 


It is stated that the Hull and Barnsley Railway is to 
be leased to the Midland Railway Company for a period 
of 99 years, 


A cable establishing telegraphic communication between 
Cuba, Venezuela, Curacao, San Domingo, and Haiti, will 
shortly be laid. 


The workings of the Hoosac Tunnel are being lighted 
with incandescent electric lamps, which are being supplied 
and erected by the Westinghouse Electric Light Company. 
The total number of lamps to be used is 1300, 


At a recent meeting of the Berlin Physical Society, a 
paper on the determination of Joule’s equivalent by the 
electric method was read by Dr. Dieterici. As the means 
of two series of measures he has obtained the numbers 
424.4 and 424.2 as the values of J. 


The fast locomotives used on the ‘‘ two-hour” trains of 
the Pennsylvania Railroad Company, between New York 
and Philadelphia, have 6 ft, 8in. wheels and cylinders 
18 in. in diameter and 24 in. stroke. These engines are 
stated to have done a mile in 50 seconds, 


A printing press recently built by R. Hoe and Co., for 
the New York Telegram, is said to be the largest ever 
made. It weighs 50tons, and has a capacity of 75,000 
papers per hour, or 144,000 single sheets in the same time. 


Over 11,000 separate pieces enter into its construction. 


The gross receipts of the twenty-two principal railways 
in the United yo yer for the week ending December 4, 
amounted, on 15,500 miles, to 1,158,396/., and for the cor- 
responding period of 1886, on 15,386 miles, to 1,127,951/., 
an increase of 114 miles, or 0.7 per cent., and an increase 
of 30,445/.. or 2.7 per cent, 


An ingenious plan for holding small articles of iron or 
steel, which is too difficult to fix in a vice, has just been 
patented in America. The plan consists in fixing on the 
workman’s bench a powerful electro-magnet, which it is 
stated holds small articles of iron or steel sufficiently 
firmly for filing, scraping, &c., to be performed on them. 


The preliminary surveys of the Nicaraguan Canal will 
shortly be commenced, as a large surveying party under 
the charge of E. R. Peary, U.S.N., are now en route for 
Greytown with the object of making detailed surveys and 





fixing the location of the canal, so that a definite estimate 
of the cost of construction can be made, 


An electro-magnet of colossal proportions has recently 
been constructed in the United States by connecting two 
large Rodman guns together at the breech and winding 
the bodies of the guns with twenty miles of submarine 
cable. Some remarkable results are said to have obtained 
with this monster, but particulars are not at present 
forthcoming. 


The total expenditure on Indian State Railway stores 
purchased in England during the past year amounted to 
760,660/. Ofthis sum 251,121/. was spent on locomotive 
and rolling stock, and 179,779/. on iron bridgework, the 
number of bridges erected last year being larger than 
usual. In India the expenditure amounted to nearly 29 
lakhs of rupees, Karachi taking nearly half, on account of 
coal purchases, 

A memorial is to be addressed to the Government from 
certain towns on the coast, praying that electrical com- 
munication may be established between the Channel light- 
ships and the shore. The necessity of some means of 
communication has been proved during the recent 
disasters in the Channel, thus the W. A. Scholten accident 
occurred within a very short distance of the Goodwin 
Sands lightship. 

The Bradford Town Council, who have secured the 
monopoly of electric light supply for their borough, have 
decided on a scheme for supplying this variety of light 
to the public buildings to those firms in the business part 
of the town who require it. The expenditure for this 
purpose will for the present be limited to 15,000/., and it 
is estimated that the cost to private consumers will be 
about twice that of gas. Underground mains are to be 
employed. 

The Corporation of Lowestoft have adopted the Shone 
hydro-pneumatic system of sewerage for South Lowestoft. 
To supply the compressed air required three of Atkinson’s 
combined cycle gas engines and air compressors have been 
ordered from the British Gas Engine and Engineering 
Company, Limited, Albion Works, Manstield-road, Gospel 
Oak, who last year furnished the compressing plant for the 
installation on the Shone system at the Houses of Parlia- 
ment, Westminster. 


Messrs. Weber and Shefbauer, of Dresden, are, it is 
stated, employing a new variety of insulating material for 
coating conductors. This consists of a paper soaked in 
cupric ammoniacal solution till it is nearly dissolved ; it is 
then pressed against the wire to be coated by means of 
rollers. The wires thus treated are subjected to heavy 
pressure till the covering is quite dry, and the conductor 
is then passed through a bath of boiling linseed oil, and 
with this the coating is thoroughly saturated, rendering 
it waterproof and increasing its elasticity. Wires insulated 
in this way can, it is said, be fixed directly, and without 
insulators, on to damp walls. 


The common practice of surrounding incandescent lamps 
with opal globes, or globes of ground glass, leads to a loss 
in the one case of from 40 to 60 per cent. of the light, and 
in the other of from 25 to 35 per cent. A simple method 
by which the character of the light can be softened with- 
out experiencing so great a loss of intensity has recently 
been proposed, and consists in covering the globe of the 
lamp with a film of ordinary collodion, which can, by 
adding successive films, be made of any desired thickness. 
The reduction of the light of the lamp does not, it is said, 
with this method exceed 10 per cent., and the system 
possesses the further advantage that the film can at any 
time be removed by simple friction. 


At a recent meeting of the Junior Engineering 
Society a paper was read on ‘* The Illumination of 
Lighthouses,” by Mr. F. R. Taylor, who in intro- 
ducing the subject, briefly traced the development of the 
maritime signal from the primitive beacon to the elaborate 
lighthouses of the present time, and stated how great was 
the importance of efficient coast and other lights. The 
concentration of light by the catoptric and dioptric 
systems was considered and Fresnel’s lenses described. 

eference was also made to the catadioptric system, and 
Stevenson’s prism reflectors were explained. A detailed 
description of revolving and fixed lights, condensing and 
dipping apparatus, and apparent lights, was given, and 
the relative efficients of oil, gas, and electricity, as illumi- 
nants, were discussed, their respective advantages under 
various circumstances being indicated. The paper was 
illustrated by aid of the sciopticon. At another meeting 
of the Society on the 2nd inst. a paper on ‘‘ The Experi- 
mental Testing of Materials” was read by Mr. P. Marshall. 
The value of the systematic testings was first mentioned 
and the objects the experiments had in view were cited. 
A description of the Werder and Wicksteed machines and 
of specimens and specimen-holders, including those of Pro- 
fessor Kennedy and Mr. Martens was given. The author 
referred tothe measurement of elastic strains and to auto- 
matic diagram recording apparatus. Bailey’s wire tester 
was described and the method of experimenting with it 


explained, as was also Thurston’s oil tester, and an appa- 
ratus for ascertaining the flashing point of oils. The test- 
ing of coals by an appliance for finding their evaporative 
power was alluded to and cement testing was also con- 
sidered. Specimens of some of the materials tested were 
exhibited at the meeting and the paper was well illustrated 
by diagrams, 





CanapIaNn Paciric Rartway.—It is stated that the 
Canadian Pacific will enter Detroit over a line which is to 
be built from London, Ontario, to that point. Such a 
course would enable the Canadian Pacific to oonnect with 
the Wabash at Detroit. This report revives a project by 
which the Michigan Central was to bring Canadian Pacific 
trains into Chicago. 
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LOWRY’S GYRATORY STONE BREAKER. 
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Iv Lowry’s continuous action gyratory stone breaker 
the stone is crushed between a fixed and a moving cone, 
the latter being within the former. The action is quite 
different from that of a coffee-mill, although the first 
glance at the above engraving might lead one to 
suppose that the two machines were identical in prin- 
ciple. The object of a coffee-mill is to grind, while in 
a stone breaker grinding is particularly objectionable, 
as it takes the angles off the material, rendering it less 
adapted for road-making, while it increases the amount 
of small, The stone requires to be cracked, and in 
the machine before us this effect is obtained by making 
the inner cone travel round within the outer one, like 
a pinion in the inside of a fixed internally toothed 
wheel. There is this difference, however, the two 
cones do not touch, but a frictional contact is main- 
tained between them by the material under treatment. 
The inner cone continually rolls forward in a circular 
path, crushing the stone in front of it, and allowing 

resh stone to fall down behind it, the small pieces 
dropping past it, while the larger pieces are wedged 
fast and are broken as the cone comes towards them. 

This action is attained by inclining the spindle A on 
which the inner cone is mounted, At its upper end it 
is carried in a bearing C which allows it a little play, 
and is fixed concentrically with the outer cone. At 
its lower end the spindle is supported eccentrically in 
a revolving footstep B, which is continuously rotated 
by a pair of bevel wheels, As the footstep rotates it 
carries the axis A in a circle of small diameter, and 
when there is no material in the machine, the footstep 
and cone will rotate together. But as soon as there is 
stone between the two surfaces the rotating is ex- 
changed for a rolling motion, The footstep B runs on 
a bottom step, which can be adjusted by a cotter. The 
spindle A can also be adjusted in the footstep by plac- 





ing more or less discs under its toe. To prevent acci- 
dents the power is transmitted to the spindle shronae 
driving pawls (Fig. 2), which are secured by bolts 
passing through slots. When the pressure on the 
pawls exceeds the friction caused by the bolts they 
give way and the machine stops. 

The advantages claimed for this stone breaker are, 
great crushing power, simplicity of construction, few- 
ness of parts, and easein driving. Itis provided with 
a hopper into which material can be tipped up to 
several tons, while the elevator and screen which work 
in connection with it will load a cart in 44 minutes. 
We understand that this machine is used very success- 
fully as a coal breaker, and that one weighing 4 tons 
will break 12 or 13 tons of anthracite per hour with a 
very small proportion of slack. The makers, Messrs. 
James Farrar and Co., Old Foundry, Barnsley, have 
many of these machines in successful action. 





THE ROTHERSAND LIGHTHOUSE. 

On the Building of the Lighthouse in the North Sea.* 
By Mr, Orro OrrerGELD, Director-General of 
Messrs. Harkort and Co. 

(Concluded from page 589.) 

AFTER this short description of the structure, I return 
to the manufacture of the caisson. difficulty was en- 
countered at the outset in the limited draught, which could 
not exceed 64 metres, because otherwise it could not be 
carried out of the harbour, nor across the sandbanks 
outside, Besides, we had to take into account, when cal- 
culating the stability of the floating caisson, that we might 
be overtaken during the passage out by a moderate gale. 
We presumed that with 100 kg. wind pressure per square 


* An address delivered before a meeting of the Asso- 
ciation of Architects and Engineers at Hamburg. 





metre, par age oop with a wind velocity of 29 metres 
per second, the caisson should be able to withstand wind 
and sea without turningover. Atthesame time, however, 
it had to carry all the machinery above eaumerated, and 
so placed that it could be got to work as quickly aa 
possible after sinking. In order to attain this, the cross- 
frames upon which the engine platform rested, were so 
arranged that they could easily be raised 3 metres by 
simply turning up four frames. Furthermore, it was 
necessary that the surrounding walls should be carried up 
as high as possible, in order that they might stand out 
of the water sufficiently high after the sinking. Higher 
than 18? metres they could not, however, be brought 
(i.e., 13} metres more than on the former occasion), partly 
on account of the weight, mainly, however, because of 
the increase of the surface offered to the wind. 

As the caisson itself weighed 250,000 kg., the lifting 
platform with ev ing pertaining to it about 20,000 kg., 
and the engine platform 30,000 > a total of about 
300,000 kg., in order to reach the draught of 64 metres, 
only about 250,000 kg. of ballast could becarried. This 
consisted of 55,000 kg. of iron, in the shape of old grate 
iron, immediately above the cutting edge between the 
brackets of the working room; the remaining space be- 
tween them and the ceiling of the working chamber, 
was filled with concrete and brickwork. This gave 
80,000 kg., and finally 115,000 kg. of cement were heaped 
up on the ¢eiling of the working chamber. A close 
calculation showed, however, that the stability did not 
suffice, especially with regard to the air pressure, taken 
as a basis by us. With the oval shape of the caisson, it 
was necessary to widen its flanks. We now hit upon 
the following means for getting efficient support for the 
sides, without ao resort to the expensive widening 
of the flanks and the whole foundation y, and in- 
creased the buoyancy of the caisson by air chambers, 
They were made of iron, each measuring 8 metres in 
length, 2 metres in width, and 3 metres in height, and 
were hooked with ryt | cramps into corresponding 
cavities of the mantle of the caisson, thus supporting the 
latter. Eachchamber was provided with a pump, an ad- 
mission valve for water and an exhaust valve for air, and 
everything was so arranged that it could be handled 
from the upper deck of the caisson. The chambers were 
immersed 1 metre for the 64 metre draught of the caisson, 
so that each gave 16 cubic metres displacement, when 
the caisson floated perpendicularly. Ifthe same inclined 
owing to wind, the one chamber dipped in deeper, whilst 
the other one rose from the water. The former thus 
always operated contrary to the wind and held up the 
caisson. In this way a stability sufficient in every respect, 
at least according to the result of the calculation, was 
attained. ‘The turning momentum of a gale of 100 kg. 
pressure per 1 metre square was found to be 146 metre- 
tons, and the stability momentum of the caisson attained 
the same value with an inclination of but 7 deg. 33 min. 
9sec. With 26 deg. inclination of the caisson, i.e¢., that 
inclination at whieh one chamber was raised out of the 
water, the stability momentum amounts to 232 metre- 
tons, and in order to create this inclination, the enormous 
wind pressure of 160 kg. per metre square, correspond- 
ing with a gale velocity of 36 metres per second, would 
be necessary. We afterwards compared the stability of 
the former caisson with that of ours, and we found that 
for the former, with 74 deg. inclination, a stability of 
but 29 metre-tons had nm obtained as compared with 
ours of 146 metre-tons, also that the wind pressure had 
not been taken into account. Thus it became evident 
why that one had behaved so badly during the voyage 
out. As may be seen from this description, the most 
difficult part of the work was the construction of the 
caisson, and the arrangements connected therewith, and for 
towing out, sinking pneumatic foundation, &c. i should 
like to mention that our chief engineer, Mr. Seifert, and 
our chief constructor, Mr. Backhaus, have taken a promi- 
nent part in this work. 

T now proceed to describe the execution of the building. 

After having, towards the end of September, 1888 
signed the contract, the site at Bremerhaven for building 
the caisson was made ready the following month. On 
November 24 the scaffolding in the harbour basin was 
ready for mounting the iron parts of the caisson which 
were already arriving. From that time work was carried 
on day and night with 120 men, and thus we succeeded, 
on April 1, 1883, in making the progress we expected 
and the caisson, fit complete with the prescri 
draught of 64 metres, was in the harbour ready for the 
voyage out. 

n the mean time the ships and steamers necessary for the 
erection and towing had been chartered. For the workmen 
we had bought the Palme as a lodging ship. She was fitted 
out with eighty beds, and had extensive arrangements 
for cooking, &c.; on her fore deck the separate cabins 
for two engineers and the captain. This lodging ship was 
to be permanently stationed near the lighthonse, also the 
steamer Solide, in order to carry men to Bremerhaven 
should bad weather set in. Two new a a the 
Leopoldine and Marie, kept up intercourse between ship 
and tower. Besides that, two more transport sailing 
vessels, and the steamer Otto, were continuously on the 
Me between Bremerhaven and the site. This was the 
building squadron. For towing the caisson out the two 
most powerful tug steamers of the North German Lloyd 
had been chartered, the Simson and North Sea, and for 
emergencies there were ready the steamers Solide, Her- 
cules, and Otto. With 14 metre current velocity we cal- 
culated the water pressure at 16,000 kg. and the labour 
to maintain the caisson against this current at 24,000 kg., 
or about 320 horse-power, without taking wind pressure 
into account. Towing against the'current was therefore 
excluded, we had to limit ourselves to floating the caisson 
down with the ebb tide. The towing cables, 120 mm, 





diameter, were specially manufactured ; they were 
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attached to the caisson 34 metres below the level of the 
water. 

After fruitless endeavours in Bremen and Amsterdam to 
get the caisson insured for the voyage out for 161,000 
marks, we succeeded in London. e had placed our- 
selves in communication with the Hamburg weather 
station, and I met the greatest politeness from Geheimer 
Admiralstatsratt, Professor Dr. Neumayer, who promised, 
in April and May up to the voyage out, to daily telegraph 
us the weather forecast, also to gather for us despatches 
from Wangeroog and Neuwark, places particularly near 
to the Red Sand, 

Unfortunately, the month of April brought such un- 
favourable weather that on April 14 the weather station 
recommended not to start before May 10, Nevertheless, 
we were continuously watching, and so for about two 
months, You can imagine how expensive this idleness 
was, with eighty men and the numerous transport ships 
laden with coal, water, fascines, and ironwork On May 
15 fine weather was prophesied, but the flood did not come 
up high enough for getting out of the harbour, and after- 
wards it became bad again. At last, on May 25, we got 
favourable news from the weather station, an queky all 

reparations were made, steam got up, &c., so that on the 
both, early in the morning, at 2.30 a.1n., all was ready, 
At 3.30 a.m. the flood had reached such a height that the 
dock gates could be opened, and soon afterwards the 
caisson, which with its bottom reached the dock sill, 
and with its floating. chamber overtopped the gates, was 
towed out of the harbour. 

Immediately afterwards the German flag was hoisted 
upon the Colossus. In the outer harbour the steamer North 
Sea lay ready to receive the towing cables, and when 
this was done, the Simson faced for the North Sea, and 
both tugs steered with united forces towards the site. 
The remaining steamers and sailing ships, nine in all, 
accompanied the expedition, and gave it an imposing look. 

The chief command of the trip out had been kindly 
undertaken by Barsenmeister Sellmann, who was familiar 
with the navigable water, and he was assisted by Chief 
Pilot Gerlach and Pilot Behrend. A little steamboat 
went ahead to indicate the deepest water, and so the 
shallow spots were happily passed. Quietly the caisson 
floated down the Weser with the ebb tide, and so 

uickly that we arrived in the Dwarsgat at 7.15 a.m. 
The ebb tide now became much weaker, and as it was 
impossible to reach the Red Sand until the flood tide 
commenced, we dropped anchor in the neighbour- 
hood of the Eversand in order to await the next flood 
tide (4 p.m.) Towards 11 a.m. the flood suddenly in- 
creased in strength, so that the anchors of both the 
steamers, North Sea and Simson, yielded, and the convoy 
drifted. Speedily the engines were put in motion, and 
the steamer Solide put on. They laboured with full 
steam, but were not able to prevent the driving back of 
the caisson, so that we saw ourselves obliged, at 12 
o'clock, to call the Hercules for assistance. The united 
efforts of the four steamers, developing about 350 horse- 
power, at last succeeded in stopping further drifting, and 
when the flood soon afterwards decreased, in attaining some 

rogress. Thus, at 2.30 p.m., we reached the Hoheweg 

zighthouse, and here, where there was no danger in case 
further drifting should take place, owing to the width of 
the deep water, anchors were dropped a second time. At 
this time a signal appeared from thelighthouse. It meant 
news from the weather station, that the wind was turning 
to the north, and that a thunderstorm was approaching 
over England. Soon clouds collected, the sea rose, rain 
and wind followed, and towards 4,30 p.m. a terrific thun- 
derstorm broke, A series of squalls went over the caisson 
and its accompanying fleet hither and thither until, 
towards 6 p.m., thesky cleared up again. We had feared 
this might cause trouble with the caisson, But during 
the gale it lay as quietly as before; not the slightest 
inclination could be observed, and the great advantage 
of the air chambers now came to light. 

Further progress was impossible for the day, and this 
forced delay was of course disagreeable, for the caisson 
was difficult to manage. Imagine the mancwuvres which 
had to be executed, with every change of the flood and 
ebb in order to wheel caisson and steamers round by 
180 deg. The steamers in front of the caisson had then 
to lift anchor, and one of the other steamers had to go 
behind it, in order to carry it round, When this opera- 
tion had been achieved, the single tugs placed themselves 
again before the caisson, dropped anchor, and laboured 
with full steam to assist the anchors. Particularly dif- 
ficult and dangerous was the operation of landing on the 
caisson, which stood 11 metres out of the water. 

The next day brought unfavourable weather, so that the 
towing, which was to commence at 6 a.m., had to be 
given up. In the evening high water set in only after 
5 p.m., too late to reach the site before dark. Therefore a 
second night had to be passed waiting, and only the next 
morning, at 7.30 a.m., the anchors could be lifted and the 
convoy be slowly set in_motio. towards the sea. In 
spite of the high sea the Colossus cut through the waves 
easily, At 9 o'clock the lightship Bremen was passed, 
at 9.30 a.m. the dangerous red shoal, and at 10 a.m, the 
spot where a wreck-cask marked the position of the de- 
stroyed caisson ; 1100 metres beyond a black, white, and 
red cask marked the site of the new tower. The Barsen- 
meister Sellmann and our chief engineer Seifert, repaired 
to the caisson. Slowly the tugs dragged it nearer and 
nearer. The cask was only about 100 metres distant, at 
ll a.m. ; a flag was hoisted upon the caisson, the signal 
for the steamers to drop the anchors which had been kept 
ready. The two valves for letting in the water into the 
caisson were opened, and its slow but gradual sinking 
showed that the descent had commenced ; gradually the 
floats disappeared, and so—perpendicular and quietly—it 
sank to the bottom. A shock, hardly perceptible, at 
11.15 a.m., notified that the bottom had been reached, 





For the second time a flag was hoisted, saluted by the 
hurrahs of the people upon the caisson and the ships. 

The towing cables were cut off, and the three large 
steamers returned to Bremerhaven. The most pressing 
labour now consisted in removing the floats. These were 
now about two metres under water, therefore nothing 
could be seen of them. Each exercised an upward strain 
of 48,000 kg., which was counteracted by their weight of 
about 8000 kg. By opening the valvesso much water was 
now let in that the surplus of the strain upwards dis- 
appeared and the weight of the floats became effective ; 
they began to sink, and the cramps gradually drew them- 
selves out of the pockets of the caisson. As soon as this 
had been effected the valves were shut again in order to 
keep the chambers buoyant. The Solide towed the 
east float to the old wreck cask, the other one remain 
nearer to the tower at a safe spot and soon buried itself 
in the sand, without leaving a trace, notwithstanding its 
height of 8 metres, 

he increased current which the caisson produced in its 
environs immediately caused a slope, about 4 metre 
deep, running out in about 100 metres distance. Be- 
sides, during the first flood tide there arose on the side 
turned against the current, a hollow of about 1 metre 
depth, the consequence of which was an inclination to- 
wards the north of 1: 144=4 deg. During the next ebb 
tide the latter disappeared, however, by the hollow which 
was formed on the south side bringing about an inclina- 
tion to the south equal to that before produced on the 
north side. In this manner, inclining hither and thither, 
hardly perceptible to the eye, the caisson in the course 
of four days, by June 1, dug itself into the ground, 
so that the cutting edge came to 10.4 metres, and thus 
the ceiling of the working chamber took a bearing on the 
ground, In consequence of this circumstance and the 
great number of fascines which were let down, the natural 
sinking became slower, and soon, at 11 metres, ceased 
altogether. 

The great inclination (21 deg.) which on the former occa- 
sion the old caisson had taken after having been sunk 
was caused by the arrangement of two longitudinal an 
two cross-girders within the working chamber. The con- 
tractors attached so much value to this arrangement that 
they would not dispense with it, and preferred to submit 
to the great inconvenience which arose in the removal of 
the soil by the division of the working chamber into nine 
small rooms of difficult access. 

One of those gentlemen afterwards, when our caisson 
was in the course of construction, urgently advised us not 
to omit putting in these girders—they alone had preserved 
the caisson at the time from total destruction. Fortu- 
nately, we did not allow ourselves to be persuaded, and 
success confirmed our judgment. When the hollowing out 
of the ground takes place there arises beneath the sur- 
rounding walls a furrow more or less deep, whilst in the 
caisson there remains an obtuse cone of earth or sand. 
The shape of our working chamber caused its ceiling to 
bed upon the earth cone, whilst the surrounding walls 
hung down into the furrow. In the former work the earth 
cone was hindered from getting into the working chamber 
by the girders; therefore the cassion gradually got to 
rest upon a partial bearing. It was finally obliged to 
incline to one side, until on this side the surrounding wall 
had touched the bottom of the furrow. In this way 
there arose the great inclination of 21 deg., which might 
easily have become greater and caused capsizing. 

For the erection, which in the beginning was directed 
by Messrs. Kunz and Bremke, and later on by Mr. Bremke 
= oes to our entire satisfaction, the following disposi- 
tions had been made: First, the iron sides should be 
raised, in order to replace the height lost by the rapid 
sinking. Simultaneously concreting the interior should 
be proceeded with, in order to secure the caisson by 
loading it, against being thrown over by stress of gales 
and waves, Fascines, ironwork, and cement were at 
hand in the ships. They were successively unloaded in 
order to fetch new loads from Bremerhaven, a very 
tedious operation, considering the great distance of 50 
kilometres, and the frequent inclemency of the weather. 
Added to this, that at first the steam crane could not 
be used, because the engine platform was too deep; 
raising it for the present, however, would have un- 
favourably affected the stability of the caisson. Great 
masses of concrete had therefore to be raised by hand. 
Thus the filling up in the first month, up to the end 
of June, could only be carried to 6 metres above the 
cutting edge, corresponding with 2? metres high of the 
filling, and 316 cubic metres of concrete. After this, 
having raised the engine platform, the regular working 
by steam commenced at the beginning of August, when 
the level of low water was 11 metres above the cutting 
edge. In July, therefore, there were set 575 cubic metres 
of concrete, notwithstanding frequent interruptions, often 
for whole days. 

In the middle of August we had reached 14 metres 
above low water, 124 metres above the cutting edge. 
The structure now possessed already a weight of about 
2,980,000 kg., nearly fivefold that during the voyage out, 
so that now it could not easily be blown down, and 
we could therefore risk the sacrifice of time, and line 
the iron wall with brickwork before putting in the con- 
crete. The bottom of this annular brick wall in the 
finished tower stands from 24 to 3 metres below the sea. 
On August 19, for the first time the air compressor was 
put in operation, and after having removed the bottom 
sand 24 metres thick, which filled the working chamber, 
the caisson, by a further removal of sand, was sunk 2 
metres ; in the beginning of October again by further 2.6 
metres, so that the cutting edge stood at 15.6 metres 
below low water. When in September the weather be- 
came more and more unfavourable, so that complet- 
ing the foundation before winter could not be thought 
of, we aimed at heightening the iron walls as much as 





possible, because with respect to the working depth and 
concreting and brickwork, sufficient had been done. 

On October 15, 1883, the cutting edge had reached 
15.6 metres below low water; the concrete stood as 
high as 1.1 metres above low water=16.7 metres above 
the cutting edge; the brickwork at 2.5 metres above 
low water=18.10 metres above the cutting edge; the 
engine fixed at 3.56 metres above low water=19.16 metres 
above the cutting edge; the upper rim of the highest 
completely finished set of iron plates, and also the floor 
level of the guard chambers, at 11.16 metres above low 
water=26.76 metres above the ype py ey oly finally the 
platform with the steam cranes, and the upper rim 
of a further set of iron mantle plates, which had, how- 
ever, not completely been bolted up, at 14.16 metres 


ed | above low water=29.76 metres above the cutting edge. 


On this day we were obliged, as communication with the 
tower, owing to severe south-east wind, was absolutely 
impossible, to leave the site and go to Eversand to drop 
anchor, in order to await better weather. As, however, 
on the next morning, October 16, wind and sea grew 
rougher, we went farther back to Bremerhaven, and 
arrived there at noon with the two steamers, the lodging 
ship and the transport vessels. On October 17 and 18, 
1883, there then rose a gale similar to that of October 13, 
1881, in which the old caisson had perished. Then the 
tide rose to 4.9 metres, but this time to 5.4 metres above 
low water. The waves manifested their destructive 
effects, however, far beyond this high-tide level, and 
made themselves forcibly felt at 14 metres above low 
water, at which height our uppermost scaffolding plat- 
form was situated. 

According to the report of the two guards, who had 
been left upon the tower on October 18, at about 12.30 p.m., 
during the highest fury of the gale, onesingle wave rushed 
over the highest range, tore an iron plate 12 metres above 
low water in two and raised two other plates at right angles 
1 metre high. The plates had not been completely bolted 
up, and the small opening left, therefore, was sufficient to 
allow the sea to force itself into with such an effect. Two 
boxes filled with bolts, each weighing 50 kg., were 
washed away from the platform, the stand for the 
engineer of the western steam crane was considerably 
bent ; and one of the guards, when he intended to step 
out of the room, was thrown back into it by a wave. 
Besides the communication valve, which was always 
opened upon leaving the caisson, there existed another 
opening of 150 mm, in diameter, by which the cooling 
water of the condenser was let out, so that the water 
level in the caisson could quickly get into equilibrium 
with the outer one. Strange to say, the days that had 
elapsed from the beginning of the work, i.e, the voyage 
out until the setting in of the October gale, amounted on 
this occasion exactly to the same number as those on the 
occasion of the former work, and the days which wholly 
or in part could be employed for working, coincided 
in both undertakings. 

A comparison of Figs, 4 and 5 shows the work done 
in both cases as regards quantity and kind. The self- 
sinking of the caisson amounted to 3 metres now, as com- 
pared with 5 metres in the earlier work, the pneumatic 
sinking 4.6 metres, as compared with 7.75 metres, so that 
at that time only about 3 metres more had been sunk 
pneumatically, a labour which requires but one week’s 
time and which cannot be stopped by bad weather. 
There had been executed now over 1700 cubic metres of 
concreting and masonry work, as compared with but 800 
cubic metres of concreting work formerly, and no brick- 
work. In consequence of our more perfect arrangements, 
therefore, more than double the work has been done in 
the same unfavourable weather, and in the same space of 
time. After this gale, which was followed by similar 
ones from time to time, there could not be much more 
done during the winter months. In order, however, to 
further secure the tower, work was kept up as much as 
possible for some time—we keeping ready at any moment 
to steam out—in order to make use of any favourable 
moment. Air sluices and an engine platform were raised 
another 24 metres, so that the latter at +6 metres was 
secure from the water. Brickwork and concrete were 
raised still m4 another 4 metre and 1 metre respectively, 
and a Pintsch gas apparatus, with sea lantern giving light 
as far as six to seven sea miles, was put up. 

As regards the further course of the work, I can be 
brief. In the year 1884, the regular work commenced 
in February, and lasted till November, with constant 
interruptions by wind and weather. From the begin- 
ning of the sinking of the caisson until the termi- 
nation of the regular work in 1884, inclusive of the 
stops for breakfast and dinner, only 27.4 per cent. of 
the total time could be used for working. The depth 
of 22 metres below low water was reached on May 22, 
1884, exactly one year after beginning the sinking. 
Concrete and brickwork had, at the same time, reached 
1 metre above low water, so that the bottom part—the 
real foundation—was finished. More than 1600 cubic 
metres of soil, not considering the very considerable 
filling-up work, had been raised up exclusively by sand 
blowers. The soil consisted of fine sand mixed up with 
small shells. Quite at the end we came across stones, 
which, however, by digging we took in, and thus could 
leave, so that the steam hoist of the air sluice was not 
required to be put in use. 2300 cubic metres of cement 
and masonry—material weighing over 5,000,000 kg.— 
had been transported from Bremerhaven to the site, 50 
kilometres distant, and there lifted over the caisson, on 
the average 13 metres high, On June 10 was commenced 
the building of the scaffolding for removing the engines 
and boilers, The ‘side of the caisson, now reaching 104 
metres above low water, remained ‘as protection for the 
erection of the real tower, also one of the two steam 


cranes, : 
Under the protection of this mantle, the erection of the 
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tower was now commenced, and progressed till November, 
1884, as follows: In the first place the real foundation, 
8 metres high, filled up with brick, on the top of the 
lowest room, encircled by a brick wall, and provided with 
a fireproof ceiling, and also the second and third floor, 
viz., storeroom and kitchen. The ceiling of the latter is 
situated 20.9 metres above low water. The perpen. 
walls of the dwelling-room were not completed, but ha 
three openings at the spots where the balconies were to 
be projected. In the mean time, during the second half 
of the year, much work had been done in solidifying the 
ground in the environs of the tower. According to the 
contract this had to receive, to a width of 15 metres round 
the tower, a row of fascines } metres high, and a stone 
packing of 4 metre thickness. 

Any grooves which might form themselves during the 
construction had to be filled up, so that the indicated 
thickness of the protective structure was to calcu- 
lated from the level of the sea ground as it stood at 
the time of the sinking of the caisson. But, as already 
mentioned, on the day after towing out the ground had 
flattened itself by 4 metre, and this lowering of it had 
in the course of time, towards north, west, and south, 
increased by 2 to 4 metres to a distance of hundreds of 
metres from the tower. This nobody had foreseen. To 
that, besides the filling up of local grooves, a fascine 
packing of 24 to 44 metres thickness became necessary, 
and besides, beyond the border of 15 metres, the construc- 
tion of a slope corresponding to this height. This caused 
enormous difficulties. In spite of all efforts we did not 
come to a finish with it in the year 1884, and had to continue 
at it until August in the felling year before we accom- 
plished our purpose, for which there were needed 5000 cubic 
metres of fascines and 600 cubic metres of blocks of rock. 

The usual October gale set in this time in its greatest 
fury on the 27th. The tops of the waves went over the 
guard mantle, now but 10} metres high, and the spray 
even dashed through the still open balcony holes into 
the dwelling-room upon the flooring of the fourth floor, 
situated 21 metres high. On November 3, 1884, the 
vessels were put out of service, but twelve workmen were 
quartered upon the tower, in order to complete the interior 
fitting during the winter. On December 2, Herr ie- 
rungsbaumeister Korte, who had been intrusted by the 
Building Board with the special superintendence of the 
erection of the structure, came to inspect the work once 
more before setting out for a Christmas day’s journey, 
and he steamed out with our engineer for a short stay. 
They had not long mounted the tower when suddenly 
had weather set in, so that it became impossible to send a 
boat from the steamer. At first this was amusing, but 
when days and weeks passed away and we in vain made 
the greatest effort to deliver them, the situation became 
very disagreeable, the more so, as it was signalled that 
one of the men had fallen ill. At last, on December 21, 
we succeeded, though the sea was still going rather high, 
to embark all but two, who, provided with fresh stores, 
remained as guard, 

In consequence of this event, we gave up work in 
the tower during the winter. In the building year 1885, 
the labour was again taken up on April 12. The dwelling- 
room, with its three balconies, the dome-shaped lantern, 
and the whole inner work, were completed by August 10, 
so far that the putting up of the lighting apparatus could 
take place. The main light (4th order with Otter’s blind 
screens) installed 26.9 metres above low water, shows the 
arriving vessels at first the way to the tower, and then 
the changed direction which they are to take, in order to 
get in the navigable water to the Hoheweg Lighthouse, 
Zach of these directing lines is marked by a fixed light, 
of which that which shows itself towards the sea has an 
angle of 7 degrees, that which throws its beams into the 
Weser only one of 34 deg. 

With every deviation from the line of the fixed light 
indications are given by an intermittent light, viz., when 
deviating towards the left into one of two interruptions, 
towards the right into one interruption. In order to 
mark the vicinity of the lighthouse, and thereby the 
point where ships must be turned from the one fixed light 
into the other, there is put up, 5 metres lower, in each 
of the two windows, a light cf 6th order, in the north- 
west balcony for the first, in the south balcony for the 
second direction line. These lights are chosen so weak 
that they can be recognised separately by the naked eye 
only upon approaching the tower within 24 sea miles, 
whilst at a greater distance they apparently, with the 
main light, form one source of light. Finally, there isin 
the staircase balcony, at 26 metres above low water, a 
light of 5th order, which touches the angle from Heligo- 
land to the mouth of the Elbe. The tower is painted 
in lively colours, The socket, 8 metres high, is black, 
and from there upwards, each of the floors, 4.3 metres 
high, alternately the one white the other red, whereby 
the tower can be recognised in the day-time at a distance 
of twelve sea miles, 

At the end of August the dismounting of the guard 
mantle could be effected. By the end of September the 
telegraphic cable was carried through the communication 
tube which leads to the flood indicator reservoir. On 
the 23rd October the official inspection by Herr Baurath 
Hanckes took place, and he was so kind as to transmit to 
me the result of it by the following telegram: ‘‘ Send 
ae my best compliments from the Rothersand Light- 

ouse and affirm my fullest satisfaction.” 

Thus this tower has been fortunately completed, the 
first one standing so far forward into the sea; it has not 
sought its support upon the rock, but has, deep under 
the bottom of the sea, firmly established its roots of 
stone and iron, and thus, rising from the unbounded 
surface of the water, like a rock, it stands upon its feet. 
On the 1st of November it threw its beam for the first 
time. May it never be extinguished, and may the tower, 

as a source of light, outlast centuries, 


THE BASIC OPEN-HEARTH PROCESS.* 
By Mr. F. M. Harzorp, Bilston. 


Prruaps there is no district in England where the 
manufacture of a high-less mild steel is of such vital im- 
portance as in South Staffordshire, as all our native pi 
being phosphoric we have either to import hematite pig 
to make steel or buy the finished steel from other districts, 
and this no doubt accounts for the great attention which 
ironmasters in this district have given to all processes 
brought out during the last fifteen years professing to 
accomplish this. Amongst these various processes may 
be mentioned Danks’ puddling process, the;Pernot furnace, 
the Ponsard revolving furnace, all of which have had one 
thing in common, viz., a basic lining, and in case 
this basic material used has been oxide of iron. The 
basic Siemens process is a further development of these 
processes, in which a much more refractory basic body is 
used as a lining, and it is this which has made it a prac- 
tical success, and from a chemical stand-point it very 
closely resembles the old familiar puddling process, only 
we deal with tons instead of hundredweights. The opera- 
tion is carried out in a furnace capable of holding from 
8 tons to 15 tons, and it is lined with basic material on the 
bottom completely and sides toa height of 6 in. or 8 in. 
above the metal line, and above this the walls may be 
built up with silica bricks, the basic lining being only 
necessary where there is actual contact with the metal 
and slag. The basic material is prepared by calcining at 
a very high temperature dolomite or mangnesian lime- 
stone, grinding the calcined stone, mixing it with tar, and 
either pressing it into bricks which can be built up in the 
furnace or by ramming it into the furnace with red-hot 
iron rammers. With this exception of the lining, the 
furnace is in all respects similar to the ordinary Siemens 
used in working hematite pig, and may be of the old- 
fashioned Pye, or the more modern furnace patented by 
Messrs. Wailes, Riley, and Dick"; they both embody the 
well-known Siemens regenerative principle, the heat 
from the waste gas being stored up in |brickwork cham- 
bers and afterwards used to heat fresh quantities of gas 
and air before they enter the furnaces. 

The furnace having been got thoroughly hot, lime or 
limestone either with or without oxides of iron is placed 
on the bottom of the furnace, and the pig iron with or 
without scrap, is charged into the furnace; the gas and 
air are then turned on and in about four hours the charge 
will be melted. The furnaceman then adds more ore or 
lime, taking samples of the metal from time to time, and 
judging from the fracture of them what additions the bath 
requires ; the oxides of iron, &c., are added until the 
fracture shows that the phosphorus is reduced to about 
-06 or .05, when the metal is tapped, ferro-manganese 
being added as usual. If we now consider the reactions 
taking place during the conversion from cast-iron to steel, 
we shall see how closely they resemble those which take 
place in puddling ; oxide of iron, as in other steel pro- 
cesses, being the purifying agent. In the Bessemer pro- 
cess, a8 you are well aware, large quantities of air are 
blown through the molten metal, and the first action of 
the blast is to oxidise part of the iron which it first comes 
in contact with, and this oxide, as it rises through the 
metal, gives up its oxygen to the impurities present and 
is again reduced to the metallic state and thus the oxide 
of Fe acts as a carrier of oxygen to the impurities in the 
bath. In the Siemens processes, whether acid or basic, 
we use oxides of iron as the direct oxidising agents, exactly 
as is done in the puddling process, and these oxides give 
up their oxygen which burns out the impurities in the 
pig iron, the iron in the ore deprived of its oxygen pass- 
ing into the bath of metal. In the basic Siemens there 
is, however, one important point in which it differs from 
puddling, and that is, in the lime lining and in the con- 
siderable additions of lime during the operation. The 
first reaction in the removal of phosphorus is its oxidation 
by the O of the iron ore with the formation of an oxide 
ob phosphorus called phosphorus anhydride, but this body 
being a very unstable sort of individual must either get 
some one to take care of him or he splits up again into 

hosphorus and O, the former passing back into the metal. 
in the puddling furnace this P, O,; unites with the oxides 
of Fe, which hold it, and it is carried away in theslag, but 
at the intense heat of the Siemens furnace oxide of Fe is 
not strong enough to take care of the P, O;, and conse- 
uently we have to seek for a more powerful ally in lime, 
he necessity for using lime may be summed up by say- 
ing that phosphate of iron is decomposed by molten 
wrought iron, while phosphate of lime is not; in other 
words, phosphate of lime forms a stable phosphate at the 
temperature of the,Siemens furnace, phosphate of Fe does 
not. It will be seen that there are two active chemical 
agents used ; first, the ore as an oxidising agent to burn out 
the pe meme and second, the lime as a fixing agent to 
hold these in the slag,when they are burnt out; it is 
important, therefore, to maintain the lime in excess, and 
the more silicious pig ore, &c., used the more lime will be 
required, as every atom of silica will neutralise so much 
lime which will render it useless for holding the phos- 
horus ; if sufficient lime is not added, the lining will also 
rapidly worn away, which is a serious‘matter; with 
regard to the basic lining itself it probably takes little or 
no part in the chemical reactions of the furnace further 
than giving a non-silicious lining, and probably any 
neutral body, provided it could withstand the intense heat, 
would answer the purpose. Chrome iron ore, which is 
such a neutral body, has been successfully employed on 
the Continent, the ies addition being made as usual, In 
the acid Siemens process, in charging the furnace no oxide 
of iron can be placed on the bottom of the furnace, as the 
bottom being of sand, silicates of iron would be formed 
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which would cut away the bottom, but in the basic 
Siemens a large proportion of the oxides may be charged 
with the pig and scrap, although, if preferred, the oxides 
can be kept back till metal is melted, If the cinder ore, 
&c., is f aos on when charging, the metal as it melts 
trickles down into a bath of molten oxide, and is practi- 
cally being puddled while other portions are melting, so 
that the greater part of the purification is done during the 
melting ape ie At the works with which Iam connected, 
we usually charge in this way, about 25 lb. of oxides being 
put on with each charge, lime being added at the same 
time ; instead of using red ore or pottery mine, we have 
used almost entirely a flue cinder from our reheating 
furnaces which are working with basic slag bottoms, 
It is almost identical with best ball furnace tap, and we 
have obtained excellent results with it; any oxides may 
be used in the furnace provided they are low in silica, 
and tolerably free from sulphur. Amongst others, roll 
scale free from sand and pottery mine gives good 


results. 

In 18861 placed before the Iron and Steel Institute 
the results of some experiments carried out at the Patent 
Shaft Works, and with one exception a small quantity of 
ore only was charged with the pig, and during the melting 
period practically the whole of the Si, 90 per cent. of Mn, 
and.40 per cent. of P were removed during the melting, 
which is very similar to what occurs in the puddling 
furnace. In one experiment we placed a large quantity 
of ore on the bottom of the furnace with the cha and 
when melted the bath was found to be practically finished 
steel, the phosphorus being about .05 and carbon .100. I 
at once saw that if this result could be obtained regularly, 
that great economy would result, as there was a possi- 
bility of finishing the charge in four or five hours instead 
of eight, and when we started our own furnace a number 
of experiments were tried in this direction, and the results 
given on the table are of five consecutive casts; it 
will be seen by the analysis that they are very nearly 
ready to tap when melted, and were quite ready about 
one hour after melting. On the same table I give analyses 
of melted samples taken from three charges worked 
without any cinder being charged with the pig, and as will 
be seen, the removal of P is comparatively small. We 
found, however, as a matter of practice that we gained 
nothing by this rapid removal of the impurities, as 
owing to the size of our furnace, &c., we were unable to 

t the bath of metal hot enough to tap until two or three 

ours after melting, and sometimes longer ; some steel- 
makers prefer to add no oxides with the charge, and I 
think that the danger of over-oxidation is certainly less 
if the ore, &c., is added after the bath is melted, but pro- 
vided you could ft sufficient heat to tap within an hour 
after melting, I think that the economy of purifying 
during melting is obvious, and with care no over-oxida- 
tion of the metal should occur. Unless the necessary 
heat can be obtained, perhaps the best plan is to put about 
half the cinder on with the charge and use the other 
when melted. The usual amount of cinder or ore used 
will, of course, vary with the composition of the slag you are 
working, and while it is important to add sufficient to do 
the work efficiently and rapidly, it is also important not to 
add too much, or the slag will become too thin, and the 
metal be over-oxidised and very wild when teemed into 
the moulds, and the iron will also be wasted by a large 
quantity ing away in the slag. A finished slag should 
not contain more than 10 per cent. Fe, and there is no 
great economy in trying to reduce it below7 or 8 per cent., 
as it then does its work very ft and there is some 
difficulty in getting the last traces of phosphorus out of the 
metal. To work the basic Siemens successfully, it is im- 
portant, as in all other processes, to have a suitable pig, 
as although with great caro it is possible to make an 
excellent steel from the commonest pig in ordinary prac- 
tice, it is impossible to get the men to take the necessary 

recautions to obtain a oe good product, without a 
fairly good pig to start with, Such a pig should contain 
2.5 per cent. phosphorus, 1.25 to 1,5 per cent. manganese, 
-100 per cent. or less of sulphur, and not above 1.000 per 
cent. of silicon, and I think, with reasonable care, there 
should be no difficulty in making such a pig in Stafford- 
shire. There is no doubt that much higher sulphur than 
-100 per cent. can be tolerated, and at the last meeting of 
the Iron and Steel Institute, Mons. Pourcil said that he 
could easily reduce sulphur in a bath of metal from .200 
to .05 by the use of manganese ore in the furnace.. We 
have been making experiments at our works with this 
ore, and have obtained most promising results, but as pre- 
vention is better than cure, and as we are always liable to 
take up some sulphur from the gas during melting, which 
has to be got rid of afterwards, .100 is quite sufficient, and 
I should never object to a pig myself with half this 
quantity. A very interesting point in the use of this ore 
is that, like oxide of iron, it can act as an oxidising agent 
and to some extent is reduced to metal manganese and 
passed into the bath. Some months ago I noticed this 
reaction of the manganese passing back from the slag into 
the bath of metal, and have since had it confirmed, and 
Mr. Wailes tells me that when he started using manganese 
ore to keep his sulphur down, he found at once that it was 
not necessary to add so much ferro at the end, proving, I 
think, that some of the manganese from the ore must have 
passed into the metal. I believe (that with proper pre- 
cautions by using a poor manganese ore to work down the 
charge after it is melted, that the manganese additions 
might be very largely dispensed with. Another ible 
development of the use of manganese ore in the Siemens 
furnace is the manufacture of manganese steel for cast- 
ings, as if a manganese ore containing, say, about 14 per 
cent. of manganese and 35 per cent. of iron, was used 
entirely as the oxidising agent, I should expect to get an 
alloy of steel rich in manganese, the degree of richness 
varying with the ore used. This is a matter I had ne 
to prove experimentally before this, but have not had 





638 





ENGINEERING. 








[Duc. 16, 1887, 








= 


timetodosoyet. With regard to the removal of phosphorus, 
there should be no difficulty even with a cinder pig con- 
taining 3.5 per cent., and provided it is low in silicon, 
sulphur could be worked without trouble, although of 
course it would take longer to work than a pig with 2 to 
2.5 per cent. of phosphorus. The question is of the most 
economic relation of pig and scrap, but I think it depends 
almost entirely on the relative values at the particular 
place, ‘In districts where scrap can be had very cheap, 
even as much as 80 per cent. may be worked with ad- 
vantage, especially in conjunction with a low phosphorus 
pig, as the charges can then be worked very rapidly. On 
the other hand, when scrap is dear and pig cheap, the 
better plan may be to working entirely the latter. Gene- 
rally speaking, the limits of scrap will vary from 20 to 
40 per cent. of the charge, according to local conditions. 
There is another branch of basic working which I think 
may ultimately be of great importance, and that is the 
production of an exceptionally pure material by the use of 
hematite pig. I tried experimentally a charge worked off 
at our works with analyses of samples taken every half- 
hour after melting, and the final product was exceptionally 
free from Srey eae and is certainly the purest material 
that can obtained by any steel process; in fact, the 
product is equal to the best Swedish bars. The first sample 
taken after melting is a very interesting one, as it is 
practically a pure carbide of iron which, in my opinion, 
ought to make an excellent material for steel castings, 
— a gk if the carbon was not reduced below 1.000. 
This No. 1 sample worked well under the hammer 
with the exception of a slight red-shortness, but as steel 
castings in ordinary practice are not forged, this even, if 
it could not be prevented, would be of no great conse- 
quence, and the homogeneity of this material would be 
likely to make it superior to the average steel castings in 
its resistance to sudden shocks, and L think it could be 
made equally cheap, if not cheaper. In a new process 
like the basic Siemens there are many little practical 
difficulties with which the steelmaker has to contend, and 
it must of necessity be so with every process in its — 
stages, but they are all matters of mechanical detail whic 
every day get less, and the success of the process is now 
an established fact. As it is the only practical process 
which is especially adapted to meet the requirements of a 
district like this, I can only hope that as it developes it 
may be to Staffordshire in the future what puddling has 
been in the past, and enable our ironmasters to hold their 
own with mild steel as they have with their finished iron 
in every market of the world. 








Express Encink ; Miptanp RaILtwAY—ErRAtTvuM.— 
In the description of Mr. S, W. Johnson’s express loco- 
motive, which appeared in our last issue (see page 598 
ante), it was stated in error that the vertical bearing of 
the bogie pin was taken on an india-rubber pad. Such a 
pad is usual in the Adams bogie, but in Mr. Johnson’s 
engine the bearing is taken on a brass casting. 


GranD Trunk Rartway or Canapa.—TheGrand Trunk 
Railway of Canada will apply to the British Columbia 
Legislature in its next session for a franchise for a line 
through the Yellow Head Pass and through Chilcotin 
county, vid Bute Inlet to Esquimal. The Yellow Head 
Pass is about 150 miles north in the Rockies from the 
point at which the Canadian Pacific crosses those moun- 
tains. 

Socrrry or Encinerrs.—The thirty-third annual general 
meeting of the Society of Engineers was held on December 
12th, at the rooms of the Society, 9, Victoria Chambers, 
8.W. The chair was occupied by Professor Henry 
Robinson, President. The following gentlemen were 
duly elected, by ballot, as the Council and officers for 
the ensuing year, viz.: As President, Mr. Arthur T, 
Walmisley ; as vice-presidents, Mr. Jonathan R. Baillie, 
Professor Henry Adams, and Mr. Robert Harris; as 
ordinary members of council, Messrs. R. W. P. Birch, 
W. N. Colam, W. Schinheyder, W. A. Valon, C. Ander- 
son, J. H. Cunningham, J. W. Restler, and J. W. 
Wilson, Jun., the four latter gentlemen being new 
members of council; as honorary secretary and treasurer, 
Mr. Alfred Williams; and as auditor, Mr. Alfred Lass. 
The proceedings were terminated by a general vote of 
thanks to the Council and officers for 1887, which was 
duly acknowledged by the chairman. 


Tur Lonpon ASSOCIATION OF FOREMEN ENGINEERS 
AND DRAUGHTSMEN.—The usual monthly meeting of the 
above Society was held on Saturday, the 3rd inst., at the 
Cannon-street Hotel, when a paper on a new method of 
propelling vessels was read by Mr. Hutt, which did more 
credit to this gentleman’s powers of imagination than to 
his knowledge of natural phenomna, The scheme con- 
sists in constructing the hull of a ship with a water pas- 
sage up the centre, in which worxs a large wheel, con- 
structed with vanes like a windmiil, the whole surface of 
which above the deck is exposed to the action of the wind, 
and is thus caused to revolve. The ends of the vanes 
which go down into the wheel race are supposed to. lay 
hold of the water and propel the vessel. The faith that 
moves mountains has become woefully lacking in these 
degenerate days, and it is therefore pleasing to observe 
that Mr. Hutt at least is provided with a very similar 
commodity, as he expects to obtain in a vessel fitted with 
the device described above, a speed of from 30 to 40 miles 
an hour. Hence, as the machinery proposed is totally 
inadequate to propel a vessel even at eight knots, we are 
forced to the conclusion that the deficient propelling 

wer is supplied froma spiritual source. Following Mr. 


utt’s paper was one by Mr. Coates on ‘‘ Heat and 
Work.” 








INCLINED ENGINE; MANCHESTER EXHIBITION. 
CONSTRUCTED BY MESSRS. LANCASTER AND TONGE, ENGINEERS, SALFORD. 


THE engine we illustrate above was exhibited by 
the makers, Messrs. Lancaster and Tonge, Lancaster 
Works, Salford, Manchester, at the late Manchester 
Exhibition. It has a single cylinder measuring 9 in. 
in diameter by 16 in. in length, driving on to a crank- 
shaft at the end of an inclined bed. 








THE PHYSICAL SOCIETY. 


AT a meeting of the Physical Society on December 10th, 
Professor W, : Ayrton, Tien - peomeent, in the chair, 
Mr. C. A. C. Wilson and Mr. W. E. Sumpner, B.Sc., 
were elected members of the Society. 

Mr. H. G, Madan described the ‘‘ Optical Properties of 
Phenyl-Thio-Carbimide.” This body, derived from aniline, 
is a colourless liquid, density 1.35 and of high boiling point 
222 deg. C. The refractive indices for the A and G lines 
are 1.639 and 1.707 respectively. It is thus seen to bea 
highly refractive liquid and to have about the same dis- 
persive power as carbon-bisulphide, whilst its use in prisms 
is unattended by many of the risks and inconveniences 
experienced with carbon-bisulphide. The dispersion at 
the blue end of the spectrum is very marked. Being less 
mobile than carbon-bisulphide it is less affected by con- 
vection currents. The ‘‘ refractive equivalent” calculated 
from its chemical constitution differs considerably from 
the observed value, and this difference the author 
believes due to the ae oe of the phenyl radicle and 
sulphur atom. A polarising prism made on Jamin’s plan, 
but using phenyl-thio-carbimide as the liquid, gives a fairly 
wide angular field (about 25 deg.) 

Mr. Hilger stated that there was no great need of liquid 
prisms now, for very dense flint glass could be obtained 
with mean index of about 1.8. Dr. Perkin has recently 
supplied him with Canada balsam perfectly colourless, 
and which does not tarnish the polished faces of spar ; 
hence one of the test objections to the use of Canada 
balsam in spar polarising prisms has been removed. 

Dr. Gladstone pointed out that the constants for the 
phenyl radicle and for sulphur atomshad been determined, 
and thought the calculated ‘‘refractive equivalent” ob- 
tained by including these would be much nearer the 
observed value than the one given by Mr. Madan. 

** On the Recalescence of Iron,” by Mr. H. Tomlinson. 
Tf an iron bar, which has suffered permanent strain, 
be heated to a white heat and allowed to cool, the 
brightness at first diminishes, and then reglows (re- 
calesces) for a short interval. Under favourable circum- 
stances as many as seven reglows have been observed 
during one cooling. Generally two decided ones are 
observed, one between 500 deg. and 1000 deg. Cent., and 
the other below 500 deg. Cent. The effects the author 
believes due to ‘‘retentiveness” of the material, some- 
what similar to the causes of residual magnetism and 
residual charge of a Leyden jar. 

A table of experimental results giving the torsional 
elasticity and internal friction at different temperatures, 
for iron wire, showed sudden increases in internal friction 
at temperatures of about 550 deg. and 1000 deg. Cent. 
The table also shows that the torsional elasticity slowly 
decreases as the temperature increases, whereas the 
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internal friction increases enormously. This explains why 
bells cease to emit musical notes when heated. 

The author finds that the recalescence of the higher 
temperature is not appreciably accelerated by mechanical 
vibration such as hammering, &c., but those occurring at 
lower temperatures are greatly influenced by such treat 
ment and by magnetic disturbances. 

Professor Forbes believed the explanation of recalescence 
given by himself about 1873 is sufficient to account for the 
effects observed. This explanation postulates a sudden 
increase in thermal conductivity about the temperature at 
which recalescence occurs, which permits the heat from 
the inside to reach the outside more readily, and thus 
raise the temperature of the surface. The subsequent re- 
glows observed by Mr. Tomlinson he believed due to 
convection currents of air. Professor Rucker suggested 
that calorimetric experiments might determine which 
view was the true one, and Professor Ayrton thought the 
question might be decided by having two half-round bars, 
nearly in contact at their flat sides, heated up and allowed 
to cool, and noting whether any sudden change in the 
bending of each bar (due to unequal temperature at the 
inner side and outer sides) took place about the critical 
temperature. 

‘© On the Rotation of a Copper Sphere and of Copper Wire 
Helices when freely suspended in a Magnetic Field,” by 
Dr, R. C. Shettle. The author exhibited the apparatus 
with which his experiments ‘‘on the supposed new force” 
were made, the results of which were published in the 
Electrician, vol. xix. Dr. Hofford has recently made 
similar experiments, using brass discs, and his results seem 
to point to ‘‘ diamagnetic non-uniformity” of the discs as 
the cause of the phenomena he observed, 





SwepisH Iron Ore.—The first transport of Gellivare 
iron ore arrived at Lulea a few days ago, consisting of 
twenty carloads with about 240 cwt. ore, which will be 
shipped for England in order to be melted down and 
tested there. It was the first time that Gellivare ore was 
ever shown at the Lulea market. It is the intention of 
the Lulea-Ofoten Railway Company to build a number— 
ten we believe—of blast furnaces, so as to be able to melt 
down the ore in Sweden and export the metal, and tenders 
have been invited accordingly. The Gellivare Bolag has 
ordered 600 000 trees to be flooded down the Lilla Luleelf 
and the Perle river during the present year, the t 
quantity in one lump ever heard of in Sweden. 





Water SuPPLYIN QUEENSLAND.—The Queensland Water 
Supply Department recently accepted a tender of Mr. J. 
S. Lockhead for 7500 ft. of boring for water in the western 

art of the colony. Negotiations are pending with 

essrs. Woolley and Co. for a similar contract. The 
maximum depth to be bored in any one placa is 2000 ft. 
The sites of the respective bores are to be decided by the 
Colonial Government, and the boring by both contractors 
will be on what is known as the Canadian or pole system. 
A representative of an American firm of water boring 
contractors has arrived at Brisbane and has placed himself 
in communication with the colonial hydraulic engineer, 
but no action has yet been arrived at. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comritep sy W, LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; e none are mentioned, the 
Specification is not illust . 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

— of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LAOK, Esq. 

The date of t advertisement of the acceptance of a complete spe- 
ctfication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

eo may at any time within two the date of 
the advertisement of the acceptance of a complete i ion, 

ve notice at the Patent Office of opposition to the grant of a 

‘atent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


13,915. H.H. Lake, London. (F. W. King, Hamilton, 
and J. Maw, Dundas, Ontario, Canada.) Improvements in 
Sand-Blast Machines for. Cleaning, Dressing, or 
Cutting Metallic or other Surfaces, (8d. 5 Figs.) 
October 29, 1886.—The castings or other articles to be cleaned are 
placed upon the endless carrier B, in front of the case A, and are 
conveyed by the carrier B past the nozzle of the blast pipe E, which 
latter delivers the blast downwardly upon the castings. The blast 














is produced by the rotation of afan F. The nozzle e of the blast 
pipe swings or reciprocates transversely to and fro at a constant 
predetermined height above the castings. Sand is conveyed from 
the sand hopper H to the blast pipe e through a pipe h. The 
spent sand passes through spaces between the slots in the carrier 
and collects in the hopper N, from which it is removed by the con- 
veyor » and elevator O, and returned to the sand hopper H. 
(Sealed November 25, 1887). 


14,469. H. Foster and A. Foster, Hemel Hempstead, 
Herts. Improvements in the Construction of Band 
Saw Frames. [8d. 1 Fig.) November 9, 1886.—A pair of 

ulleys or rollers g, g! is abby bee to grip the saw above the work- 
able c. The saw is also gripped by a similar pair of rollers h, h} below 
the worktable. The one pair of rollers serves to impart motion to 
the band while the other pair offers a certain resistance to its 

















motion, for the purpose of maintaining the tension of that portion 

of the saw which is in operation. The grip of the rollers on the 

saw is regulated by means of screw spindlesk andi. The tension 

that is put on the saw blade by the two pairs of gripping rolls is 

in the line of cut of the saw, and thus the strain on the metal is in 

ve sinstion in which it can best sustain it. (Sealed November 15, 
7 


14,821. R. Storey, Durham. Improvements in 
Machinery or Apparatus for Boring Metals or other 
Substances. [6d. 3 Figs.) November 16, 1886.—The im- 

rovements consist in the addition of movable wedges to a boring 

ar. Conical holes can be bored by the use of these movable 
wedges, which may be of any taper, provided be, are in duplicate 


and fitted along the length of the boring barin a line with its axis, 
(Accepted October 15, 1887). 
16,000. W. W. House, Salford, Im- 


Lancaster, 
vementsin Lathes. (8d. 7 Figs.) December 7, 1886.— 
e improvement consists chiefly in the employment of twin 
rotating guide screws driven from the lathe spindle through 
change wheels and ‘coupled together so as to be rotated simulta- 
neously, (Accepted November 5, 1887). 


16,281, D. D. Donald, P: , Cornwall. Improve- 
me in Valve Motions of (Sd. 1 Fig.) 


December 13, 1886.—The top piston which moves the valve that 
regulates the admission of steam to the main piston of percussive 
rock drills, is made smaller in diameter and to work in a smaller 
cylinder than the bottom piston, with the result that the valve 








is moved over very sharply, admitting fluid pressure to the top of 
the drill piston, and arresting its upward movement so smartly 
that it is not necessary to use india-rubber or other buffers for 
protecting the top cover of the drill cylinders, Oc- 
tober 19, 1887). 


16,809. E. Hughes, Bagilt, Flint. Improvements 
in Circular Saw Benches or Apparatus for F 
Timber to Circular Saws. (8d. 2 Figs.) December 22, 
1886.—The improved timber feeding device consists in the com- 
bination of an endless travelling band or chain with one or more 
adjustable grooved or fluted rollers rotated by the same, and 
pressing the timber against the saw fence and against the edge of 
thesaw. (Accepted November 5, 1887). 


2528. W. Haswell, Hartlepool, Durham. 
Srnightenies and P) Angle Irons. [6d. 6 Figs.) 
February 18, 1887.—The angle iron is passed between four upper 
and three lower straightening rollers, and is planed by knives 
which are fastened to the standards of the machine and pressed 
against the angle iron by screws. (Accepted October 22, 1887)- 


8553. J. Armer, Brockley, Kent. Improvements 
in Hydraulic Machines for Pressing, Rive 
Shearing, Punching, Flanging, or Analogous Opera- 
tions. (8d. 1 Fig.) June 14, 1887.—The figure illustrates the 
present invention with. reference to a press for pressing gun- 
powder. The material to be pressed having been placed in the 
recesses @ in the bed, the valve on the pipe g being closed, the 
valve on the pipe k is opened and the pressure exe: u the 
top of the piston i? causes the ram E to descend through the for- 
ward idle travel, the liquid flowing from the reservoir H through the 

ssage g* into the cylindér G until the valve ¢ closes the passage. 

ressure is then admitted by the pipe g to give the forward effec- 
tive travel to the ram E—the connection of the spindle I with the 
ram having sufficient play to allow of the necessary slight move- 
ment of the ram E. The plungers b are at the same time 


(Accepted 

















kK 

v Y 
_— 
te: 1 





CY 
Yt Yyfyjjr4 
GUY 

YY 


8553 


by admitting pressure by the inlet d, so that the material in the 
spaces a@ is pressed between the tops of the plungers b and the 
underside of the ram E. The valve on the inlet gis then closed 
and pressure is relieved from the chamber K, a free outlet being 
established by making the valve on the pipe & a three-way valve 
opening alternately to the source of pressure and to the atmo- 
sphere, The constant pressure on the underside of the piston i? 
then raises the valve i, and the ram E immediatly follows in its 
return travel, the liquid flowing from the cylinder G back into the 
reservoir H through the e g*. The plungers } are then 
an raised to eject the pre: material, November 4, 
887). 


SMALL TOOLS. 


14,089. A. H. Storey, Wandsworth, Surrey. An 
Improved Method of Pivotting a Combined Pick and 
Shovel. [8d. 8 Figs.] November 2, 1886.—The handle shaft is 








provided with a metal cap with projections and shoulders engaging 
with the eye G of the combined pick and shovel, which is held in 
position by the catch H. (S October 21, 1887). 


15,816, G. Allen and T. Turner, Corngreaves Iron 
Works, Staffs. Improvements in the ufacture 
of Anvils. [6d.] December 3, 1886.—The improved anvil is 
made of a solid casting of steel in a sand or iron mould having 
the general figure of an anvil, the ‘‘ butt” and the ‘‘bick” or 
beak, being cast shorter and of greater depth and thickness than 
they have in the finished anvil. These parts of the anvil are 
brought into the required shape by forging or ‘‘smithing,” and 
thus attain a soundness and toughness unattainable by the cast- 
ing process alone. Furthermore, the face of the anvil may be 
formed of a plate of steel of a kind capable of ee | made harder 
by the hardening [a cone than the steel of which the body of the 
anvil is made, the body of the anvil being cast upon the steel plate 
forming the face of the anvil. (Accepted October 12, 1887). 


16,240. S. Davis, Llyswen, R. 8.0, Breconshire. Im- 

rovements in Boxes for Vice Screws. (6d. 2 Figs. 
Beconber 11, 1886.—The improvement consists in providing the 
screw box or nut with trunnions, so that the box will automati- 
cally adjust itself to the ars ny i meng of the screw and will 
therefore always be in line with thesame. (Accepted October 22, 
1887). 


oo 


— t eS Tr, ea An 
rov ppara or Makin: Rivets 
Used for Locking Miners’ Safety Lamps. (8d. 2 Figs.) 





March 3, 1887.—The improved apparatus consists of 4 pair o 
pincers, the jaws of which are hinged so as to slide one over the 
other. The upper jaw is provided with holes leading into a 
number of recesses or moulds formed in the lower jaw. When 
the rivets have been cast, the jaws are slid apart so as to shear off 
the “gates,” whereupon the rivets can be shaken out in a 
finished condition. (Sealed November 18, 1887). 


11,095. H. H. Lake, London. (W. FE. Taft, Providence, 
R.I., U.S.A.) Improvements in Adjustable Spanners 
or Wrenches. (6d. 3 “igs.) August 13, 1887.—The improve- 
ments consist in providing a lever H for turning a ‘‘ supplementary 
screw” G so as to tighten the jaws upon the nut. In operating 
with the wrench the lever H is first turned to the position shown 
in dotted lines in the figure, and the jaws of the wrench are then 





brought against the sides of the nut by means of the fingers of the 
right hand operating upon the milled collar b to revolve the screw 
F. Then, by bringing the lever H back to the position shown in 
full lines at the side of the shank D, the screw F and jaw E will 
be pene forward to tightly grip the nut J between the jaws C 
and E. (Sealed November 18, 1887). 


13,068, J.G. H. Bedford and 8, Willington, Sheffield. 

vements in Securing the Heads of Picks. (6d. 

7 Figs.) September 27, 1887.—The - head is provided on top 

with a projection engaging with a hole in the top of the hollow 

socket, e head and pick are secured by means of a key fitting 

into a slot formed partly in the bottom of the head and partly in 
the lower portion of the socket. (Accepted October 29, 1887). 


PUMPS. 


4416. T. Bower, R. W. Bower, J. Blackman, Al- 
lerton Main Collieries, and F. Mori, Leeds, Yor 
Improvements in the Means or Apparatus for Trans- 
mitting Motionto Pumps (8d. 3 / igs.) March 24, 1887. 
—This invention relates to the arrang t and application of 
electric storage or secondary batteries (with or without primary 
batteries) in combination with a motor, for imparting motion to 
ram and other pumps. (Sealed November 1, 1887). 





. G. Blackwell, Bromley-by-Bow, Essex. Im- 
provements in Rotary Exhausters or Pumps for Gas 


and other Fluids. rd 5 Figs.) July 4, 1887.—An elliptical 
drum A rotating centrally relatively to the inclosing casing B, is 
divided by a diaphragm D into four compartments, each of which 
has a port @ opening into the inclosing casing B. The gasor other 
fluid is drawn in and discharged through pipes h, one on each side 
of the casing B. The hollow neck pieces or spindles C are pierced, 
as shown, with three ports b, the combined area of which equals 




















the internal area of the suction and delivery pipes. Slides E in- 
sure a thorough closure, so that whilst one port a!! will have com- 
menced to discharge the fluid from the interior of the revolving 
chamber A, the port a! is in full discharge, and the port @ has 
completed its discharge, whilst the port a!!! commences the work 
of suction, i diately followed by the port a, and so on. 
The slides E are maintained in close contact with the revolving 
drum D by means of springs (not shown). (Accepted August 6, 
1887). 


10,535. H. 





Davey, London. Improvements in Air- 
Compress Pumps. (6d. 2 Figs.) July 29, 1887.—The 
object of this invention is to keep the resistance of an air-com- 
pressing pump constant or nearly so, whilst the pressure of air in 
the receiver, into which the pump delivers its air, is increasing. 
This is effected by varying the effective capacity of the pump, as 
the pressure of the air is increased, by causing the compression 
to be commenced at — points in the stroke, either by open- 
ing or closing passages in the side of the pump cylinder by hand, 
or, by automatically opening or closing a passage at varying 
times by means of the engine governor, or by the variation of 
pressure in the air receiver, or by any other convenient method. 
(Sealed November 4, 1887). 


MOULDING AND CASTING, 


9129. H. Tabor, New York, U.S.A. Improvements 
in Metal-Moulding Machines. [8d. 4 Figs.) June 28, 
1887.—The improved moulding machine comprises a vertical 
steam cylinder B with a piston, the piston-rod of which has 
attached. to its lower end the platen E and removable pattern- 
block F with stripper plate H. The moulding table J is adapted 
to run on wheels, and carries on its flat top the half-flask R. G is 
the pattern secured to the under face of the pattern-block. The 
half-flask R having been filled with sand it is run underneath the 
cylinder B, and steam being admitted above the piston the pattern 
G is pressed into the sand in the half-flask. As soon as the platen 
E becomes subjected to enough pressure the entire cylinder B 
will rise and carry with it the tension bars C (which are fixed at 
their upper ends to B), until the hooks at the lower ends of the 
bars engage the lugs L on the table J. The upward motion of the cy- 
linder will then cease, and the piston will exert a compressive force 
between the platen E and the top of the table J. By this means 
all strain is taken off from the columns A, and the axles of the 
table J are freed from pressure. By now admitting steam below 
the piston the platen E rises and withdraws the pattern from the 
cand, the stripper plate H preventing the displacement of the 
sand. In order to insure a uniform degree of compression of the 
sand in the flask, ‘‘ displacement blocks” Q are provided which 

roject upward above the press-board before the flask is filled 
fn such a manner that there is a shallow body of sand under the 

ttern parts and a deeper body of sand at the parts where there 
oi no pattern. Springsunder the blocks Q tend to push these up- 
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ward. When the mould is subjected to 
yield until their upper surfaces are flush 


ressure the blocks Q 
ith the upper surface of 



































the prese-board, and the sand in the flask is by this means uniformly 
compacted throughout its mass. (Sealed October 28, 1887). 


9715. G. Adams, Ansonia, Conn., U.S.A. A Revolvi 
and Tilting Mould for Casting Tubes. (6d. 4 Figs. 
July 11, 1887.—This invention relates to the construction of an 
upright mould which is caused to revolve while receiving melted 
metal, and is afterwards tilted to a horizontal position to allow of 
the convenient withdrawal of the cast tubes therefrom. The mould 
28 is supported by the ring 24, aided in some positions by the ring 
26. The central ring 18 is provided with trunnions 21 resting in 
bearings in cheeks 7 bolted to the standards 2. The rings 24, 25, 

















and 18 are formed with grooves in which are a series of anti- 
friction balls. When the melted metal is being poured into the 
mould, the mould is revolved by turning the crank handle 14, 
and when the tube is cooled, the ring 85 is lifted off, and the 
mould is tilted upon the trunnions 21 to a horizontal position to 
allow of the convenient removal of the tube and core gee 
the upper end of the mould. The rotation of the mould, whilst 
the melted metal is being poured into it, causes the tube to be 
built up spirally round the core, and thus produces freedom from 
blow-holes. (Sealed October 28, 1887), 


HOISTING, 


9371. H. McLaughlin and J. B. Bangor, 
Me., U.8.A. Improvements in Hoisting hines. 
(8d. & Figs.) July 1, 1887.—By means of this improved hoisting 
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machine a load can be shifted both verticaily and laterally by a 
single movement of the hoisting rope alone. Fig. 1 shows the 
machine in its lowest ayy ready to lift a load. The load 
having been hooked on to the chain, power is applied to the other 





end of the rope and the load is raised until the stop.29 on the 
rope engages the stop 16 on the gibbet-head. A continuation of 
the movement of the rope causes the mast 4 to turn upon its 
pivot, throwing it back to the position shown in Fig. 2, and causes 
the rear or lower end of the beam 21 to slide down the standard 
until it also reaches the position shown in Fig. 2. When 
the free end of the boom has reached a fixed point, the latter 
actsas a fulcrum, while further movement of the rope causes the 
gibbet-head to be raised from the plate 7, the links 8 and 10 
per bige upon their pivots as likewise the boom, which now sus- 
tains the load. The operation of the machine is regulated, when 
lifting, by means of the stops 27 and 28. (Sealed October 7, 1887). 


FORGING AND ROLLING, 


14,248. J. Anderson, Glasgow. Improvements in 
Machinery for Making Corrugated Shells for Boiler 
Furnaces. . 5 Figs.) November 5, 1886.—According to 
this invention, a flat plate of steel or wrought iron is subjected to 
a combined rolling and pressing operation, by which corrugations 
are formed in the plate. The plate thus corrugated is then passed 
through another part of the same or a similar machine, and is by 
a second operation bent into a cylindrical form, after which the 
longitudinal edges of the plate are welded or rivetted together. 
(Accepted October 8, 1887). 


16,128. E. de Pass, London, 
Mines de fer de VU Anjou et des Forges 
Improvements in Convertin 
thereof into Sleepers for ways, Tramways, and 
the like, and into Rough Rollings of various Sec- 
tions for other Purposes. {6d. 2 Figs.) December 9, 
1886.—Old or defective rails are, according to this invention, 
rolled while hot crosswise between rolls similar to those usually 
employed for the manufacture of sheet iron, in order to obtain a 
rough rolling in a flat form of the width required. This rough 
rolling is then straightened and rolled lengthways between rolls 
grooved to produce the section desired. (Sealed November 28, 


La Société Anonyme des 
e Saint Nazaire, Paris.) 
teel Rails and P 





1887). 
9099. T. R. Weston, London. An Improved Wood 
Screw. (8d. 8 Figs.) June 27, 1887.—The improved wood screw 


is formed with a nail-like point, so that it may be driven into the 
wood by means of a hammer without breaking or splitting the 
fibre of the wood, and be drawn out again by means of a screw 
driver or spanner, (Accepted October 26, 1887). 


12,730. C. D. Rogers, Providence, R.I., U.S.A. Im- 
rovements in Dies for Forming the Threads upon 
rews. (6d. 8 Figs.] September 20, 1887.—Inventor 
claims: A die for rolling the thread on screws, having, trans- 
versely, the form to be given to that part of the aay of the screw, 
in the direction of its length, on which the thread is formed, and 
having oblique, Y-shaped grooves, presenting between them a 
series of bars or projections, narrow at the end where they com- 
mence to form the thread, so that they may be forced, at the com- 
mencement of their action, into the metal to the depth required to 
form the body of the screw, and gradually increasing in width, act 
laterally upon the metal between them, and force it into the 
grooves, which give it the form required for the thread. (Accepted 
October 26, 1887). 


MISCELLANEOUS. 


12,524. J. Dunbar and J. J. D. Cleminson, London. 
Improvements in and Connected with the Manufac- 
ture of Lock-Nuts. [8d. 13 Figs.) October 2, 1886.—The 
improved lock-nut is formed of a closely coiled bar of metal, and 
its internal diameter is slightly smaller than that of the bolt to 
which the nut is intended to be applied. The thickness of each 
coil in an axial direction is greater than the pitch of the screw- 
thread employed. (Sealed October 21, 1887). 


13,692. W. W. Popplewell, London. (W. D. Elger, New 
York, U.S.A.) Improvements in Clamping Devices. 
(8d. 8 Figs.) October 26, 1886.—The frame A is formed with two 
shoulders B, B, which serve to guide the gripping jaws D, D. 
These jaws are pivotted toarms D!, D!, which are in their turn 
pivotted to a crosspiece E provided with a central screw-threaded 
hole in which works ascrew F. The crosspiece E is free to move 





within the frame A in the direction of the axis of the screw F. 
The parts being in the position shown in Fig. 1, the article G to 
be clamped is inserted between the shoulders B, the jaws D, and 
the top of the screw F. The screw F is then pulled downwards, 
thereby causing by means of the arms D! the jaws Dtoclose upon 
thearticle G, as shown in Fig. 2. The screw F is then turned so 
as to press the article G firmly against the jaws D. (Sealed 
November 8, 1887). 


14,376. B.C. hman, Altrincham, Cheshire, 
Improvement in Drawing Metal Tubes. [6d.) Novem- 
ber 8, 1886.—This invention relates to drawing thick metal tubes 
which are difficult to draw by the ordinary process, use the 
compressive action of the dies is mostly confined to the surface 
layers of the metal and has comparatively little effect upon the 
interior. The improvement consists in applying a powerful longi- 
tudinal tension to the whole length of the tube during the draw- 
ing process, so as to keep the metal continuously in a state of 
elastic elongation. The ends of the tube having been sufficiently re- 
duced in size to admit of the dies being slipped on, they are gripped 
in a hydraulic or other suitable pulling press, and a longitudinal 
tension is applied which may be nearly up to the elastic limit of 
the metal. The dies, either exterior or interior or both together, 
are then drawn over or through the tube, so that the metal is 
subjected at the same time to the surface compression of the dies 
— longitudinal tension of the press. (Sealed November 11, 

88) 


14,449. F. Moss, Salford, Lancaster. Improvements 
in Roller Mills. (8d. 2 Figs.| November 9, 1886.—Inventor 
claims: Preventing the roller and bearings of roller mills used 
in the manufacture of flour from becoming unduly heated through 
frictional contact b os 2 current of cold water to flow 
continuously through the interior of such rollers and bearings 
whilst at work. (Sealed November 15, 1887). 


15,856. A. Blackman, New York, U.S.A. Improve- 
ments in Disintegrating Fibrous Su — and 


Manufacturing vous. Pulp and in Appara: - 
popes therein. [1s. 1d. 12 Figs.] December 4, 1886.—Accord- 
ng to this invention, the softened fibrous material is charged with 


fluid under heavy pressure, and is then forced through a con- 
tracted opening into a vacuum chamber. On entering this chamber 
the pressure is relieved, and the fluid under pressure in the inter- 
stices of the fibres suddenly ds, tearing the fibres asunder. 
The vacuum is maintained by showering water into the chamber 
to condense the expanded fluid, and by drawing off the contents of 
the chamber by a pump or other exhausting device. The fibres 
are then worked a) by agitators to reduce them to a homo- 

eneous pulp, in place of treating them in the ‘‘ beating engine.’ 
Eeoepts October 8, 1887). 


16,270. C. D. Abel, London. (C. Linde, Wiesbaden, 
Process and Makin 


Germany.) A Apparatus for 
Clear Ice. [8d. 1 Fig.) December 11, 1886.—Clear ice is 
factured di to this .invention by generating and 





condensing steam under pressure above that of the atmo- 
sphere, admitting the water of condensation into a vessel at 
atmospheric pressure, whereby it is de-aérated, and cooling the 
de-aérated distilled water by its passage through a feed-water 
heater on its way to the moulds in which it is congealed. (Ac- 
cepted October 5, 1887). 


16,272. H. Ramsden, London. Improvements in 
Pipe Joints. [8d. 3 Figs] December 11, 1886.—The im- 
proved spigot and socket joint for sewer and other pipes consists 
of an annular parallel-sided tenon or spigot on the one pipe 
received in a corresponding socket in the other pipe with oppos- 
ing end faces on the two) pipes within and without the spigot and 


arts | socket. The joint ismade with plastic luting. (Accepted October 


15, 1887). . 


16,278. G. H. Bolland and M. H. P. R. Sankey, 
Southampton, Hants. An Improved Method of Pro. 
ducing Mezzotint Engraving. [6d.] December 11, 1886.— 
The mezzotint is built up on the silvered copper plate by a multi- 
tude of very fine Pg comes by a spray-producing instrument 
diffusing a suitable adhesive liquid holding in suspension a finely 
powdered solid. A copper electrotypeis then taken from the 
matrix thus produced, which forms the printing plate ; the raised 
dots producing corresponding minute holes in the surface of the 
mae which holes retain the ink. (Accepted October 8, 
188' 


16,280. J. Russel, London, and J. 8S. Rosser, Horton 
Kirby, Kent. Improvements in Heat Radiators. 
(8d. 2 Figs.) December 11, 1886.—This invention relates to an 
improved air heating and circulating apparatus constructed of 
parallel series of circulation tubes connected to chambers at top 
and bottom and each making tight joints with the adjacent ones, 
the whole inclosing an upwardly directed air passage rising from an 
air inlet chamber provided with valves for regulating the draught. 
(Accepted October 15, 1887). 


16,869. D. Sinclair, Glasgow, and G. Johnstone, 
Greenock, N.B. Improved Solder Bar or Block, 
(6d. 2 Figs.) December 23, 1886.—Inventors claim; As a new 
article of facture a co d solder bar composed of solder 
=a or other suitable soldering fluid. (Accepted October 26, 
1887). 


17,040. H. Schofield, Stannington, Yorks. Im.- 
proved Apparatus for Automatically Opening and 
Closing the “ Stuff Tap” in Paper-Mahking Machinery. 
(8d. 1 £ig.] December 29, 1886.—A spoon-shaped lever is adjusted 
so that its spoon-shaped end inclines towards the stuff tap, and as 
long as the stream o: od pas strikes against it in flowing from the 
tap, the lever is forced back against a stop-piece which operates 
to close the steam valve of a cylinder which actuates the valve 
for He pap ow the flow of the pulp. If however the flow is re- 
tarded or diminished, the spoon-shaped lever resumes its normal 
position, and acting upon the steam valve, admits steam to the 
cylinder (at the same time blowing a whistle), thereby lifting the 
stuff valve so as to allow the obstruction to pass. (Accepted 
November 2, 1887). 


2450. D. T. Fender, London, Improvements in 
Hydraulic Ap atus for Dredging Operations, ‘8d. 
11 Figs,] February 16, 1887.—The improvements consist in the 
use, in combination with the suction pipe of hydraulic dredging 
apparatus, of an attachment of an inverted trough shape open at 
one end and connected by a flexible or articulated joint at the 
other end to the suction pipe, and adapted to lie with its open 
od surface upon the soil to be excavated. (Accepted October 22, 





7166. W. Boulton, Burslem, Staffs. Improvements 
in or a to the Construction of Mills for 
Grinding t, Stone, Bone, Glaze, and other like 
Substances. (8d. 5 Figs.) May 17, 1887.—According to this 
invention, the material which has already passed under the 
runners and is pushed towards the sides of the pan, falls through 
an orifice into a chamber, whence it is conveyed by a pump, or by a 
conveyor to an outlet adjacent to the centre of the pan to be 
again acted upon by therunners. (Sealed November 8, 1887). 


12,003. J. R. Alsing, London. Method of and 
Apparatus for Reducing Sawdust, Straw, and other 
Vegetable Substances to an Impalpable Powder or 
toa Pulp, the Apparatus being also Applicable for 
Pulveris Hard Substances. [6d. 4 Figs.) Septem- 
ber 5, 1887,—The vegetable substances are placed in a dry state 
together with a quantity of flint stones or pebbles into a wood- 
lined cylinder which is then rotated at a suitablespeed. (Accepted 
October 8, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

arg with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of — law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Cronstapt.—It is eit eee Ae em ae that next 
spring the eo of Cronstadt will closed to merchant 
vessels, and that all ships must load and unload in the 
new maritime harbour of St. Petersburg. 





Sypnry Harzsour.-—The question of the improvement 
and extension of the jetties in Sydney Harbour has for 
some time t occupied the attention of the Colonial 
Treasurer of New South Wales. Mr. Burns has had 
long consultations with Mr. Moriarty, the engineer for 
harbours and rivers; and Captain Jackson, superinten- 
dent of the Government wharfs; and he has authorised 
these officers to take the necessary steps for the construc- 
tion of new jetties, and the carrying out of some other 
improvements which have been discussed in Cabinet. 
Mr. Moriarty will, as soon as possible, proceed with the 
work in connection with the jetties, which are expected 
to yield the Colonial Government a return upon 
their cost. Alterations are being effected at the wharves 
at Circular Quay, with the object of affording increased 





shipping facilities, 
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AUTOMATIC GAS MAKING MACHINE. 
CONSTRUCTED BY THE AUTOMATIC GAS MACHINE COMPANY, LIMITED, LONDON. 


(For Description, see Page 643,) 













































































Fig.7. ? 
) 
{i > 
y |i 
\ 
Nes 
pe a 
k 0) (ON , 9 
™, © 
O % ®\ 
See os oy Pp 
9 © y 
U > © 
©) 
— 9, 4 
(5 y °! dh. 
X 5 t db 
©) 
©) 
7 5 en Veen 
-< 0) Ri ‘ 
RB \ {A 
©) H Yy, 
i, é . 
a 
HI = 
i{* ° 3 
IS ©) p ES -— 
t's e. -£, |= 
© =3 
i i s oe 1a) 
eal | ag? 
4 re 
L I fH is 
oy ih 
i if 
Z Z Ly Y WL. Yj Yj 
Jy 
c) 
Bee 
9 f 
° 
( ) 
: nr 


6522 


MESSRS. T. ROBINSON AND SONS’ 
WORKS, ROCHDALE. 

In many respects the most interesting of the ex- 
cursions at the Manchester meeting of the Iron and 
Steel Institute last autumn was that paid to the 
works of Messrs. T. Robinson and Sons, at Roch- 
dale. This firm, as most of our readers are aware, 
has long taken a leading part in the production 
of wood-working machinery, although this by no 
means constitutes the whole field of Messrs. Robin- 
sons’ work ; and indeed the flour milling machinery 
made at these works is hardly less remarkable. The 
premises cover an area of about 7 acres, and about 
1200 men are employed. 

On the occasion of our visit, the first machine 
that atttracted our attention was a combined 
hand-feed planer and variety moulder of a new 
design. The front part of the machine is similar 
to that of an ordinary planing machine, and 
can be used for planing and surfacing up to a 
given size according to the capacity of the tool ; 
and there is a bevelling fence and adjustable 
table for chamfering or stop chamfering. At 
the back of this machine there is, however, a 
rising and falling table adjustable by a screw and 
handwheel, the slides on which it works being on 
the main casting. The cutter spindle overhangs at 
the back to carry a cutter block, which will operate 
on work placed on this adjustable table. The cutter 
block will, however, work either above or below 
the table, according to whether thicknessing, 























straight moulding, &c., as in the former case, 
or tonguing, grooving, &c., when the timber is 
fed over the cutters. The table has a pocket 
plate, and when the timber is worked above the 
cutters the table is lowered as required. Another 
machine used for somewhat similar purposes, and 
at work close to the last described, was a com- 
bined hand and power feed planing machine. 
It has two sets of tables, one above and another 
below the cutter block ; so that timber may be 
planed to thickness or out of wind without altera- 
tion of the tables. The toptable is used for planing 
out of wind, the timber being fed by hand ; and 
the lower table carries the timber to be planed to 
thickness, the desired scantling being obtained by 
raising or lowering the table. A planing machine 
of a different type was seen in another department. 
This machine will work large mouldings, and will 
plane, joint, tongue and groove, rebate and thick- 
ness. It will perform all the latter operations 
together if required or any of them singly. A 
machine to work any size timber up to 6 in. by 
14 in., will weigh 10 tons and require 7 horse-power 
to drive it. At the time of our visit the machine 
was operating on 5 in. boards at a speed of 120 ft. 
a minute, planing, tonguing, and grooving at one 
operation. The boards are fed up by calender 
rollers, At the end of the machine there is a hand- 
wheel by means of which the top rollers can be 
raised and lowered to suit different thicknesses of 
timber. The lower cutters for planing the under- 


side of the timber are stationary, and are mounted 








in a craw so that they can be easily changed. In 
front of these stationary cutters the bottom cutter- 
block is placed so as to prepare the boards. This is 
also placed in a drawbox to facilitate taking out for 
sharpening, &c. The side cutter blocks for re- 
bating, tonguing, and grooving, &c., are removable, 
and can be made to rise and fall. For giving a 
smooth surface on the edges there are stationary 
planeirons. This is a fine powerful machine, and 
works timber on four sides, as explained, with re- 
markable speed, and producing excellent work. 
Close by where this machine was at work was a 
machine for producing Venetian blind laths. This 
work has, we believe, hitherto been done entirely 
by hand, there having hitherto been a difficulty in 
designing 'a machine that would produce the laths 
with sufficient accuracy when worked in a practical 
manner. The machine in question has fixed knives 
and planes the laths on one side at a time at the 
rate of 400 ft. a minute. We propose to illustrate 
this tool shortly. 

Messrs. Robinson had on the occasion of our 
visit a large number of machine saws of various 
types at work. One of the largest was a double 
horizontal saw frame of the pillar pattern of new 
pattern. It is claimed that the modifications in 
design introduced render this the lightest driven 
frame yet produced. The frames are actuated by 
a double crank, the two throws being set at an 
angle of 180 deg., so that one balances the other. 





The saw-frames work in separate slides which are 
attached to a horizontal cross-rail. This in turn is 
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supported by the vertical pillars, on which the cross- 
rail can slide up and down so as to suit the height 
of the work on the table. One of the saw frames 
can be raised and lowered on the cross-rail, slides 
being provided for the purpose, so that the dis- 
tance between the saws can be altered at will. The 
work is fed up to the saws on a table worked by 
rack and pinion. The outside standard, which 
stands alone, is a massive iron casting, but the inner 
pillar, which is attached to the crank frame, is of 
wrought iron, and considerably smaller in diameter. 
The connecting-rods working the frames pass one 
on each side of this pillar, but the distance between 
the saws is not great, owing to the smaller diameter. 
The saws also can be quickly changed, another of 
the special advantages claimed for thedesign. The 
largest machines of this type weigh 16 tons, and 
will take logs 48 in. in diameter and 24 ft. long. 
A 4 horse-power nominal engine will drive a 4 ft. 
frame at 220 revolutions a minute, the stroke being 
3 ft. 

A machine of different type to the last described 
is a vertical double deal frame, with overhead driv- 
ing. The fences are arranged with a special view 
to facility in lateral adjustment, and in this way 
alteration in the position of the saws is obviated 
for different thicknesses of board next the fence. 
This machine has a side roller feed as well as a 
vertical feed, and in this way twisted deals are kept 
tight against the fence. It will saw 5 ft. a minute, 
six cuts in each deal, and very fine gauge saws can 
be used. 

The last saw frame we shall notice, although 
there were several others at work, was a timber 
frame, which was driven from below and fitted with 
rack feed. This machine is of unusually solid con- 
struction, the standards and bedplate being cast in 
one with pedestals ; so that the heaviest logs may 
be operated on continuously without fear of getting 
out of true. The foundations also may be lighter, 
as if there is any settling, the whole will go to- 
gether. 

Cast steel is largely used in the working parts, 
such as crankshaft and connecting-rods, so as to 

et high speed without vibration, and in order to 
urther insure uniformity, driving pulleys and fly- 
wheels are placed on each side of the machine. 
A deal cutting attachment can be applied. For the 
log frames an arrangement of rising and falling 
rollers is introduced, so that the bearing may be 
taken fairly by each roller when the logs are irre- 
gular in shape. The connecting-rods are attached 
to the centre of the working frame instead of the 
bottom as in the usual manner. This reduces the 
strain in working. 

The various types of milling machinery in pro- 
gress were very numerous, and there were many 
— of novelty and interest, but we did not 
nave the advantage of seeing the machines ac- 
tually at work, as in the case of the wood-working 
machinery. The machinery for making rolls for 
flour milling was especially notable. The boring 
machines for rolls are arranged with great accuracy, 
to bore several holes at once ; the emery wheels for 
grinding, have also to be of remarkable accuracy 
as the rolls must be parallel to such an extent 
that they will not allow water to pass when 
placed together. Smooth rolls are used for mid- 
dlings and fluted rolls for breaking the wheat 
down. The middlings are also ground to flour by 
smooth rolls. The fiuted rolls have to be cut very 
carefully, the grooves varying in size, and in depth 
between ,!; in. and 345 in. The pitch also must be 
very accurate, the machine in which the work is done 
being tested to within the one-thousandth of an 
inch. Only one cut is taken at a time, the work 
being turned by toothed gearing, which naturally 
has to be graduated with the greatest nicety. In 
connection with this department there is a neat 
device for balancing pulleys. The pulley is made to 
revolve with great rapidity, and a chalk mark made 
on the rim shows where the wheel is out of true. 
Pieces of clay or other material are stuck on tempo- 
rarily, and iron weights are afterwards rivetted on. 
This machine has been found of very great use, in 
fact, a necessity, with work requiring such accu- 
racy as that imperative in preparing milling ma- 
chinery. 

Amongst other points of interest at these works 
may be mentioned the barrel-making machinery, 
dovetailing machines, automatic boxmaking machi- 
nery, a neat milling machine for keyways, and a 
gear-cutting machine. A very complete sleeper 


nlant was also shown similar to that we recently 
illustrated, 


SUBMARINE MINING. 

By Lieut.-Colonel Buckn11t, R.E. (Ret.) 
(Continued from page 570.) 
Etectric CaBLes FoR SUBMARINE MINING 
PuRposEs. 

General Remarks.—The manufacture of electric 
cables for submarine work has become a national 
industry, and one in which we have few competi- 
tors. Some of our foremost electricians are inti- 
mately connected with the great commercial com- 
panies thus evolved, and the matter is so thoroughly 
understood, and has so frequently been treated in 
this and other periodicals and publications, that it 
is unnecessary to do more than indicate the require- 
ments of submarine mining, and any electric cable 
engineer will supply all the additional information 
that may be required. 

Multiple Cable Cores.—In order to obviate the 
necessity of employing a large number of cables on 
a restricted area, it is desirable to employ multiple 
cables, and to lay them from the firing stations on 
shore to certain convenient points selected near to or 
on the mine-fields, to which points the single cables 
of the mines can be led and connected, each to one 
of the cores of the multiple. The disposition of 
the multiple cables can usually be so arranged that 
they need not cross an anchorage, and many of 
them can then be laid permanently ready for war 
purposes. The most convenient multiple cables for 
employment in submarine mining are four-cored and 
seven-cored ; they should be armoured for the sake 
of protection and strength ; and there is no neces- 
sity for them to be brought round any small drum 
in the process of recovery, or what is termed ‘‘ pick- 
ing up.” 

Under such conditions gutta-percha is the best 
dielectric, and is therefore recommended for em- 
ployment in the multiple cables for submarine 
mining, care being taken that it is stored in water 
fron the time it is made to the time it is laid ; and, 
consevuently, that it is taken to the station in 
tanks, and never exposed to the direct rays of a 
summer sun in this country or of a tropical sun at 
any season. 

It will be seen, therefore, that multiple cables 
can be treated very similarly to the present deep- 
sea telegraph lines, and consequently that their 
general method of construction, and the manner in 
which they ‘are laid, or recovered, may assimilate 
therewith. 

Single Cable Cores.—It is impossible to deal so 
effectively with the single cables. 

They must be exposed for a certain period during 
the process of connecting up the mines, cables, 
chains, wire ropes, sinkers, &c., on shore, and 
afterwards in the mooring operations. Also when 
a faulty mine is picked up, the single cable is again 
exposed during a repetition of these actions. More- 
over, in picking up mines it is frequently necessary 
to take considerable strains on the single cables, 
and to hoist upon them by means of crabs or bol- 
lards revolved by power. Under such circum- 
stances, the india-rubber covered core known as 
Hooper’s is better than a gutta-percha covered 
core. This core can be stored dry on the drums 
as received from the makers, if a cool and dark 
place be available; but this description of storage 
for any great length of time is not so trustworthy 
as wet storage in cable tanks constructed for the 
purpose ; orin the sea, in large coils, just below 
low-water mark. 

Subterranean Cables on Shore. — En passant, 
it may be remarked that Hooper’s core unar- 
moured, but covered with felt tape, and by a layer 
of Manilla yarns, and preservative covering, with 
a plaited exterior of yarns, forms an excellent land- 
line cable for subterraneous work, to connect firing 
stations either for firing or for telegraphic pur- 
poses. This form of cable can be made up into four 
or seven-cored multiples, very conveniently before 
being covered with the yarns and external plaiting. 

Covered Wires for the Firing Stations.—Protected 
wires of a less costly nature will, however, answer 
every purpose for the connections in the firing 
stations, telegraph stations, and test rooms. 

The Conduetor.—The conductivity of submarine 
mining cables depends to a great extent upon the 
sensitivity of the electric fuzes employed in the 
mines, and in succeeding papers the employment of 
much more sensitive fuzes than those now used in 
the English submarine mining service will be recom- 
mended, the current required to fire a fuze being re- 
duced from 0.90f an ampére toabout 0.15 ampére, and 





the conductivity of the conductors in the cable cores 











being reduced in like measure. Thus instead of 
the conductor offering only 7 ohms per knot resist- 
ance, it may have 40 ohms and be used efficiently 
in connection with the more sensitive fuze. It is, 
however, advantageous to possess a line of low con- 
ductivity to the mine when by any cause a leak has 
been developed in any portion of a core, and for 
this reason, if for no other, it is better not to re- 
duce the conductivity too much. One-half of the 
reduction above mentioned can be taken with per- 
fect safety, however, if sensitive fuzes be Ga as 
suggested. The conductivity resistance per 1000 
— may therefore be fixed at about 18 or 20 
ohms. 

The conductor should be constructed of several 
wires twisted together, because greater elasticity 
in a longitudinal direction, as well as greater 
pliability, are thereby obtained. It is sometimes 
found that the conductor is broken by the strains 
thrown upon a cable during submarine mining 
operations, and the question arises whether a con- 
ductor made of twisted steel wires might not be 
employed advantageously instead of copper. For 
any given conductivity the steel would, however, 
be six times the cross-section and 24 times the cir- 
cumference as compared with copper, and the 
amount of dielectric covering would thereby be in- 
creased. 

No experience having been obtained in this direc- 
tion, it can scarcely be recommended except for 
experiment, but it appears worthy of trial as such, 
for the steel conductor being six times the weight 
would be twelve times the strength of a copper 
conductor, 

The following figures are taken from the very 
complete Table published by Messrs. Walter Glover 
and Co., of Manchester, contractors to Her Majesty’s 
Postmaster General, &. 


Table of Dimensions, d&c., of Pure Copper Wires. 





Dia- |vards 











| 
r Yards per 
B.W.G. meter. | pad ig | om Remarks, 
No. —— | 
10 +134 6.133 | 579.80 |Stranded conductors weigh 
ll 12 7.647 | 464.977 more and offer less elec- 
12 -109 | 9.268 | 383.637 trical resistance than the 
13 -095 12,202 | 291.417 amounts given by these 
14 -083 15.985 222.446 figures. 
15 .072 21.242 | 167.802 |The electrical resistance 
16 +065 | 26.063 | 136.425 increases with tempe- 
17 058 82.734 | 108.624 rature by 0.21 per cent, 
18 049 45.863 77.528 per a Fahr. 
19 .042 | 62.425 56.960 |The Table is for 60 dey. 
20 -035 89.892 49.797 Fahr. 
21 -032 107.537 33.065 |The weights are calculated 
22 -028 | 140.461 25.815 on the assumption that 
23 025 | 176.190 20,181 lcubic foot of pure cop- 
24 022 | 227.517 15.628 per weighs 555 Ib, 
25 | .020 | 275.294 | 12.916 
26 «| .018 | 839.870 | 10.462 
27 -016 430.147 8.266 
28 =| .014 | 561.927 6,329 
29 -013 | 651.587 5.457 
30 .012 | 764.710 4.650 
i I 














It being advantageous to use a number of small 
wires, No. 30 B.W.G. may be selected, and it will 
be found that twelve such wires will give the con- 
ductivity resistance limit already mentioned, viz., 
18 ohms per 1000 yards. Thus 4.65 x12=55.8 
yards per ohm for such a strand, and 65.8 x18 or 
1004 yards, will therefore offer 18 ohms resistance 
at 60 deg. Fahr. These wires should be annealed 
and tinned, 

In the gutta-percha covered cores for multiple 
cables, the conductor may be composed of a 
strand of seven No. 27 B.W.G. copper wires which 
possess the same resistance, 18 ohms, for a length 
of 1042 yards. : 

The Inswlator.—Proceeding outwards, the di- 
electric employed need not be so thick, nor so 
carefully arranged, to produce high resistance as 
in submarine cables for long lines of telegraph, 
a comparatively very low insulation resistance 
being sufficient for our purposes. But it is im- 
portant that the general arrangement shall be such 
as to insure permanency as far as possible. This 
cannot be shown by ahigh insulation test during or 
soon after manufacture, but the opinions of the 
best makers should be sought, and their advice 
followed in this matter. 

The gutta-percha covered cores should be made 
with two coatings of gutta-percha prepared in ac- 
cordance with Mr. Willoughby Smith’s patent ; 
and the india-rubber covered cores should be made 
in accordance with Mr. Hooper’s patent. They are 
so well known that they need not be described 
here. 

The main cost of a cable is due to its core or cores. 
I repeat that a cheap core of comparatively low 
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insulation resistance will act efficiently for sub- 
marine mines, if its permanency be carefully pro- 
vided for, both chemically and mechanically by a 
tough insulator, and strong pliable covering. The 
insulation resistance is not a matter to haggle 
about ; the permanency is. The weight of the in- 
sulation need not exceed 1 ewt. per knot. 

Core Covering.—Proceeding outwards, the core of 
a single cable should be covered with a serving of 
india-rubber coated cotton tape, wound on spirally 
with a fair overlap. This should be covered by a 
braiding of several three-ply fine hemp twines, and 
the whole steeped in a protective composition. 

The Armouring.—As pliability is necessary, com- 
bined with strength and durability, strands of 
galvanised steel wires should be employed. A 
strand composed of seven No. 19 B.W.G. can be 
recommended, with say one twist in about 24 in. ; 
twelve of these strands will cover the cable when 
laid on with one turn in about 8$in. to 9in. 

The Outer Covering.—In order to prevent the 
steel strands from gaping and thereby exposing the 
interior core to the attacks of marine life, &c., an 
outer covering of braided hempcords should beadded. 






This braiding should not bind the armouring too 
tightly, or the conductor will be unduly strained 
and perhaps break, then the cable is bent and in 
tension. The cable should now be steeped in a 
preservative compound. 

Dimensions, &c.—The cable will then be about 
Zin. in diameter ; it will weigh about a ton per 
knot (in air) ; and its breaking strength will slightly 
exceed 5 tons. Portions of it should be tested 
for conductivity when subjected to its working 
strain of say 1 ton, and a clause should figure in 
the specification to that effect. Also the con- 
ductivity and insulation resistances of the whole 
length should be found during manufacture, at 
delivery, and periodically afterwards, records of 
same being kept. The greatest care should be 
taken to see that the wires are thoroughly galvanised, 
and that the galvanising is not cracked during the 
process of stranding. As far as the armouring is 
concerned dry storage is of course preferable to 
storage under water. The supply and delivery can 
be in 1 knot lengths. 

Multiple Cables.—Returning to the multiple 
cables. The four or seven cores already described 
should be stranded, and then wormed and served 
with tarred jute yarn, round which are wound about 
fourteen No. 12 B.W.G. galvanised B. B. iron wires 
for the four-cored, and about sixteen ditto for the 
seven-cored cable, to form an armouring. A braid- 
ing of hemp cords, as in the single cable, is then 
added, and the whole steeped in a preservative 
composition. The four-cored cable weighs about 
2 tons in air and 1 ton in the water—and the seven- 
cored cable does not differ greatly from it in these 
respects. 

hore Ends.—When cables have to cross rocks or 
shingle exposed to a heavy wash from the sea, it is 
desirable to employ an additional armouring for 
their protection. The cable so employed may be 
precisely similar to the multiple cables just de- 
scribed, with an additional serving of tarred jute 
yarn and a sheathing of No. 1 B. W.G. (=0.3 in. in 
diameter) B. B. iron galvanised wires. About 
eleven such wires are required to cover the four- 
cored and twelve to cover the seven-cored cables. 
This cable being stiff, heavy, and difficult to coil or 
manipulate, should be laid as soon as possible in situ. 
The manner in which cables should be tested 
periodically will be described hereafter in the paper 
on testing stores. 
Crowning Cables.—Cables must be connected to 


the mines and to each other both electrically and 
mechanically, For this purpose the cable end should 
be made into a crown, a padding of spun yarn being 
wound round the armouring about 1 ft. from the 
end of the cable, and the wires turned back and 
whipped with binding wire and spun.yarn. The 
miners should be taught to make these crowns in 
accordance with patterns of the proper sizes and 
dimensions for multiple and for single cables. They 
will then fit into the cable grips made in the mine 
cases, junction boxes, &c. The projecting foot of 
the core should be protected with a whipping. 

The electrical joints used in submarine mining 
are very similar to those used for underground 
telegraphs, and require no special notice. en- 
ever time is available they should be soldered ; 
Fletcher’s soldering apparatus being used on the 
mine fields. Cable ends when crowned can be con- 
nected by laying them together, with ‘about 6 in. 
of overlap, and lashing with binding wire and spun 
yarn. The cores can then be connected electrically, 
and the whole covered with a strong bandage of 
canvas. But cable ends are usually connected by 
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Connecting Boxes.—These can be made of cast iron, 
each in two half-pieces connected together by bolts 
and nuts, as shown on the sketch, Figs, 49 to 52. 
The bolts should be short ; the heads small, and em- 
bedded in recesses in the castings ; the nuts small, 
but deep, and also imbedded as far as possible, so 
that the projections may not foul anything when the 
cable is being paid off a drum or coil during the 
mining operations. The boxes for connecting mul- 
tiple cables, four-core and seven-core, and for con- 
necting ashore end with an ordinary multiple cable, 
may be similar to the above, but of suitable dimen- 
sions to grip these larger cables and to hold the 
seven-core joints. It is not necessary to illustrate 
or describe them further. 

It is sometimes necessary to connect three cable 
ends. The cast-iron box can then be made as shown 
on sketch (not the English pattern), see Fig. 50. 
It should be large enough to hold a small apparatus 
called a disconnector, to be explained hereafter. 
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Box for containing 2 Single cables Elec ¢ 


As already explained, multiple cables lead to a 
number of single cables, one of the latter to each 
core of the former. These connections are made 
in what is termed a multiple junction box. It is 
best to have only one pattern, viz., for one multiple 
and seven single cables. The same box will then 
do very well for the multiple four-core cable 
and four single cables. It is often necessary to 
buoy the junction box both during and after the 
mining operations, and for this reason it should be 
somewhat heavy. The buoy can be comparatively 
small and be moored to a light line, which will 
bring up a chain from the bottom wherewith 
to weigh the box and its eight cableends. A ,z in. 
chain is not too strong for the work, and a ¢in. 
chain in deep water. The multiple cable should be 
moored to a heavy sinker at a distance from the box 
of about twice the depth of the water. This prevents 
the system being dislodged when the box is raised 
for any purpose by a junction box boat in a tideway. 
If the human hand be opened, the thumb kept as 
far from the four fingers as possible, and the whole 
pressed down upon the table, keeping the arm 
vertical, it represents the system, the arm being 





the recovering chain, the thumb the main cable to 








shore, the four fingers four branch cables to the 
mines, and the palm of the hand the junction box. 

It is better to make thé box heavy, because the 
cables are then less liable to foul one another or 
bottom obstructions. It makes it a little more 
difficult to raise the system, but a foul cable is far 
worse. The box should probably not be less 
than 2 cwt. when empty and on shore. Its shape 
should be circular in plan, as this gives the largest 
interior space for a given periphery, and also because 
it offers no corners to knock holesin the boats when 
raised in a seaway. Anarrangement of the kind is 
illustrated in Figs. 49, 51. The plan shows the box 
with the wrought-iron cover removed. The cables 
are secured by grip hooks, the nuts for same being 
readily got at. The sheet iron disc covering the 
bottom is not absolutely necessary, but it protects 
the bottom of the grip hooks from blows, and gives 
a heater appearance. The thick wrought-iron lid is 
secured to the casting by three strong studs and 
nuts. The whole is recovered by the ring in the 
centre of the lid. This is not the English pattern, 
but is a decidedly better and stronger arrangement. 
When the branch cables lead to electro-contact 
mines, the main cable is a single cable, and the 
junction box is made larger in order to hold certain 
apparatus by which each mine is cut off from the 
system when fired, and by which tests can be taken 
when the box is raised. A new and improved ap- 
paratus recently designed by the writer will be de- 
scribed hereafter. 

When a cable is taken into a mine it is connected 
to one leg of the entrance plug electrically, and the 
cable is gripped by a cast-iron dome screwed down 
upon it at the same position that one of the grip 
hooks occupies on the sketch. 

(To be continued.) 





THE AUTOMATIC GAS MACHINE. 

THE universal desire for a more convenient and 
better means of illumination than lamps and candles, 
has given rise toseveral forms vf gasmaking apparatus 
designed to be used by those who live in districts where 
gas works of the usual type donot exist. These appa- 
ratus, for the most part, make their gas from some 
product of petroleum, either by evaporation or by 
destructive distillation. The latter process needs 
fairly large plant and constant’attention, and is not 
applicable except for installations of considerable size. 

e former is very simple, and yields a pure gas, free 
from sulphur and ammonia, so that its use is not ob- 
jectionable in highly decorated apartments. It has been 
extensively used in this country and abroad, particularly 
in America, A newly patented apparatus has just been 
introduced into this country by the Automatic Gas Ma- 
chine Company, Limited, of 3, Victoria-street, West- 
minster, for the purpose of producing this petroleum 
gas with less trouble, and of a better quality, than 
heretofore. A section of the apparatus is shown on 
page 641. Its method of operation is as follows: 
A measured quantity of gasoline, a well-known 
and purchasable product of the distillation of petro- 
leum, is injected into a hot cylinder, and is imme- 
diately converted into vapour which escapes into a 
mixing chamber. Into this same chamber there is 
Soshasged a measured quantity of air which becomes 
thoroughly united with the petroleum vapour, and 
forms a lighting gas, the luminous power of which 
varies with the proportions of the ingredients. 

The apparatus by which this vaporisation and mix- 
ture takes place is perfectly self-acting and self-con- 
trolled. It carries on its operation day by day without 
supervision, adapting itself automatically to the de- 
mands made upon it, whether the number of lights in 
use be fifty or five, or none. There is practically no 
storage of gas ; it is consumed as it is made, and it is 
made as it is wanted. In the daytime a small pilot 
light under the hot cylinder may all that is to be 
supplied, while in the evening the entire production of 
the apparatus may be required, yet the necessary 
alteration in the output of the machine is brought 
about by the simple act of turning the lights in and 
out as they are wanted. The user has to exercise no 
more thought than if he were supplied by the largest 
of the metropolitan gas companies. 

Referring to the illustration on page 641, it will be 
seen that the apparatus consists of an air pump ¢, and 
a hot cylinder or retort ¢, the pistons of the two being 
united by a rocking beam i, situated within a mixin 
chamber f. The two pistons move simultaneously, o 
course, the necessary power being supplied by each 
of them alternately. The piston ¢ moves downwards 
under the elastic pressure of the oil which is injected 
in small quantities above it, and is there vaporised by 
heat, while the air piston falls by its weight when 
the gas pressure in the chamber / is not sufficient 
to support it. The power thus produced is employed 
(1) to pump oil into the retort, (2) to transfer the vapour 
into the mixing chamber, (3) to pump air into the mix- 
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FRENZEL’S VACUUM PAN AND EVAPORATOR. 
CONSTRUCTED BY THE DELAMATER IRON WORKS, NEW YORK, U.S.A. 
(For Description, see opposite Page.) 
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ing chamber, and (4) to overcome the friction of the |n*. On the downstroke the tail-piece m* meets the stop | slowly or quite rapidly according to the number of 
apparatus. The main body of the oil is stored in some | screw 0, and trips the catches, when the spring imme- | lights in use, and the piston e ascends. The vapour 
secure place, preferably in a buried tank in the open | diately raises the oil pump, By varying the position | above the latter piston is allowed to escape through 
air. A small pipe conducts it to a tiny reservoir, | of the screw o the lift of the Purp can be altered, | the valve e’, which is kept raised by a spring until it 
having a capacity of about a pint, situated below the land in this way the quality of gas produced can be | strikes the cylinder cover, and so the action is kept up, 
machine, and from this it is pumped, half a teaspoonful | adjusted to anything between 6 candle and 22 candle-| the pressure in the mixing chamber regulating the 
at a time, into the retort. The pump is worked by the | power. aa of the machine. 

rod h' and chain g, and makes its upstroke suddenly! When the oil is injected above the pistone it is| There is, however, yet another point which needs 
under the influence of the spring. As the air pump | rapidly vaporised, because the cylinder or retort is | to be controlled. When the amount of gas being made 
piston descends it tightens this spring, and at the same | — at a temperature between 180 deg. and 200 deg. | is suddenly increased, the temperature of the retort is 
time lowers the a of the oil pump ; just before the Fahr, by the ring burner d, and a small pilot light. | reduced by the frequent charges of oil injected into it. 
piston reaches the limit of its travel a catch is tripped, The vapour pressure forces down the piston until it is | This reduction of temperature causes a slight decrease 
and the spring raises the oil pump piston. ‘The | below the row of holes }', which act as exhaust ports, | in the length of the retort, which is taken advantage 
mechanism by which this is effected is shown detached | and allow the vapour to escape into the chamber /, | of as a means to open the gas valve wider and enlarge 
in Figs. 2 and 3, the former showing the catch em whence it meets with a quantity of air, which has just | the size of the flame at the ring burner. The mechanism 
tripped and the latter just engaged. The lever é' is been forced into it from the upper end of the air pump. | by which this is effected consists of a lever ¢, a con- 
fast on the shaft /, and so is the sector m. Two other | The combined air and vapour (constituting a lighting | necting-rod, and a valve (Fig. 4). Increase or de- 
eccentric sectors n and n' are formed in one piece, and gas) can flow into a second chamber of small di- | crease in the length of the retort raises or lowers the 
are loose on the shaft. The chain g is fast to n', and | mensions, which is used to prevent the accession of a) lever, and in this way opens or closes the valve. 

the chain p to nandm. The sector n also carries a,new charge influencing the pressure at the burners,| The apparatus is made in two sizes for fifty and 
hook n*, while m is similarly eo When the and thence it enters the house pipes through an auto- two hundred lights, and does not occupy more space 
piston c commences to move upwards (Fig. 2)it tightens matic governor. As the pressure in the mixing | than a gas meter of corresponding capacity. The com- 
the spring v until the catch m' engages with the catch chamber falls the air piston descends, it may be very pany shows the apparatus in action feeding lamps of 
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many different kinds, including the Aladdin, the | of 14-candle gas, 6s. ; and of 6-candle gas, 4s. Sd. ; The 
Welsbach, the Wenham, and others, and also illus-| 14-candle gas is about the average power of towns’ gas, 
trate, by means of Messrs. Sugg’s various appliances, | and thus it is seen that in country villages the auto- 
its adaptability for cooking and heating. They/ matic machines will compete with the public supply, 
have also an Atkinson gas engine on the premises| which is generally dear and bad. These prices are 
which is driven by the gas, and works most satis-| calculated on the basis of gasoline at 1s. 2d. per gallon. 
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A NEW VACUUM PAN. 

Ovr illustrations on the present and opposite pages 
represent a pan and helix condenser for de-hydrating 
crude or refined glycerine, which have been lately 
patented in England. This pan has produced material 
of the highest specific gravity of any known pan in 
de-hydrating the unrefined or distilled product, 
viz., to 1.26637— the monohydrate being 1.2670. 
A process called the Yar Yan claims as high as 
1.264, which is, at the present time, the second 
best result obtained on a large practical scale, This 
machine differs from others in that it maintains an 
artificial circulation and keeps the heating surface 
free at all times from any deposit whatever, thus 
preventing carbonisation of delicate products. The 
particular object in view is to take up the work 
of the ordinary coil vacuum pans at a point where 
ebullition ceases and the charge adheres to the coils. 
This the machine accomplishes readily, as it is free from 





coils, joints, stay-bolts, &c., and is provided with a set 


factorily under these conditions, the gas-producing/ We understand that the automatic Gas Machine | of adjustable knives that keep the heating surface free 
plant looking quite insignificant in size beside the | Company, Limited, is taking the necessary steps for | at all times. It is a combined vacuum pan, mixer, and 


engine. According to Mr. R. H. Harland, who} the formation of manufacturing companies in 
has made a fortnight’s test of the apparatus, the| Britain and various foreign countries for the supply 


cost of 22-candle gas is 8s, 8d. per thousand cubic feet ; of their machines on a large scale. 


treat | cooler. 


The bottom jacket is so constructed that it admits 
of a high pressure of steam, allowance being made 
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for expansion and contraction when cold water is ad- 
mitted in place of steam, for cooling the charge. The 
side jacket serves for utilising the exhaust steam from 
the vacuum pump, but may be heated by direct steam. 
The shaft is hung on a non-friction bearing outside of 
the pan, and the scrapers are regulated from the top 
of the shaft without breaking the vacuum. 

Referring to the illustrations, Figs. 1 to 8 show the 
details, while the general appearance of the pan is 
illustrated by the perspective view. Fig. 1 isa vertical 
section, Fig. 2 shows the manhole cover, Fig. 3 the 
central shaft, Fig. 4 a plan of the scraper and stirrer, 
Fig. 5 a transverse section of the stirrer with the 
scraping knife attached, Fig. 6 a plan of the knife for 
——. the stirrer shaft, Fig. 7 a modification of 
Fig. 5, Fig. 8 the means for adjusting the vertical shaft 
and scrapers, and Fig. 9 the method. of suspension of 
the shaft. 

The lower part of the pan A'hasacircular jacket D, 
whichis divided by a vertical partition so that the steam 
or other fluid passing through it must travel all round 
before it reaches the exhaust outlet. There is alsoa 
doable bottom to the pan stayed with vertical ribs 
B B crossing each other at right angles. The upper 
portion C of the pan is strengthened by ribs GG’, 
which carry a boss through which the stirrer shaft 
passes. This shaft is made in three portions, the 
upper and the lower being solid while the central 
wy is tubular and affords a passage by the holes 
: k for the products of evaporation to pass to the 
condenser, ‘The lower part of the shaft revolves in a 
bearing C? in the cross-stay C', while its point is 
guided ona pin. The upper part of the shaft is driven 
by bevel gear (Fig. 9), and its weight is supported on 
a ring of conical rollers R. The shaft can be adjusted 
vertically by a screw by which it is hung from the 
wheel O (Fig. 8), and in this way the scrapers N (Fig. 5) 
can be set near to or further from the bottom of the pan. 
These scrapers are fixed to a stirrer bar M which runs 
across the bottom of the pan and turns up at each end 
parallel to its sides. Upon the bar there are also 
mounted vertical arms 8S 8 which rotate between the 
fixed arms T T depending from the barC. A fixed 
scraper T (Fig. 6) removes the material which accu- 
mulates on the central shaft, 

The condenser is the first of its kind attached to any 
pan. It involves the principle of a stationary helix 
with centrifugal separation of the heavy from light 
vapours, and was first introduced by Mr. Thomas 
Gaunt, an American engineer of some note, who de- 
monstrated its efficiency on a larger scale in applying 
it to the great triple effect built by the Delamater Iron 
Works, of New York. Should mechanical action carry 
over anything of a greater specific gravity than the 
product evaporated, the force of the vapour current 
following the sharp curves of the double helix throws 
the heavy particles to the outside of the inclosing tube, 
and they are recovered in the base of the condenser. 
This principle is now, we believe, used for securing 
drier steam, 

Considerable success has attended the introduction 
of this new apparatus, and a number of gold medals 
were awarded the products made init. The gold medal 
for condensed beef was awarded a firm using this plant 
at the International Health Exhibition, London, 1884. 

It has successfully dried ix vacuo to within an inch 
of the barometer, the following, viz. : blood, tankage, 
fish refuse, bark extracts, liquorice, glycerine, butter 
and oils, beef, antimony, sulphides, gluten, prepared 
foods, milk, soluble food, beef peptonoids, pepsin, 
&c., and distilled glacial acetic acid. There is no 
nuisance, smell, or annoyance from the machine after 
it is once closed. 

It is patented and constructed by Mr. A. B. Frenzel, 
engineer, of 49, Queen Victoria-street, London, and at 
New York, by Messrs. C. N. Delamater and Co, 








THE STEAM PIPE EXPLOSION ON THE 
S.S. ‘* ELBE.” 

Tne following is the Report of Mr. William Parker to 
the Committee of Lloyd’s Register on the steam pipe 
explosion on the Elbe; we have referred to this report in 
an article on another page: 


Lloyd's Register of British and Foreign Shipping, 
2, White Lion Court, Cornhill, E.C., 
18th October, 1887. 

Sir,—In accordance with the Committee’s request that 
I should inquire into the cauce of the accident on board 
the Royal Mail Steam Packet Company’s steamer Elbe, 
and draw up a report for their information, as to the evi- 
dence taken at the coroner’s inquiry, the result of the 
investigation that was to be held, and the particulars of 
the experiments, tests, &c., that were to be made with a 
view to arriving at a conclusion as to the cause of this 
lamentable accident, [ beg to remark as follows: 

In my previous report I stated that this vessel was 
built by Messrs. John Elder and Co. in 1870, but was not 
classed in this Society’s Register Book. In February this 
td the vessel was placed in the hands of Messrs. Oswald, 

fordaunt, and Co., of Southampton, for the purpose of 
being fitted with new boilers to work at a pressure of 
150 1b. per square inch, and of having her engines, which 
were of the ordinary compound type, converted into those 
on the triple-expansion principle. This work had been 





completed, and the preliminary steam trials were made at 
the early part of last month. On the 19th September the 
vessel was to have made her official trials before being 
handed over to the owners. The measured mile had twice 
been run at Stokes Bay with most satisfactory results, 
everything working remarkably well, and she was about 
to make her third run, when a loud report was heard, and 
steam issued from the ventilators and stokehole. 

This continued for over an hour before access to the 
stokehole could be obtained, and then it was discovered 
that the portion of the main steam pipe abreast of the 
after boiler had burst, and all those who were in the 
stokehole at the time were found to have been killed. 

The vessel was brought to an anchor, and on the fol- 
lowing day towed to Southampton, where an examination 
was made by the Board of Trade officials, the company’s 
engineer, and others interested. The arrangements of 
the boilers and their connections, particulars of which 
Messrs. Oswald, Murdaunt, and Co. have kindly ve 
to me, I have shown on the attached plate,* from which it 
will be seen that the vessel was fitted with eight boilers, 
four placed in each wing—there being a fore and aft stoke- 
hole—and that the steam from each boiler led to a main 
steam pipe made of copper, and fitted in lengths of about 
6 or 7 ft., running fore and aft the stokehole, and con- 
nected to each boiler by means of brass connecting pieces 
as shown in the accompanying sketch. 

The pipe marked A was the one that exploded, and the 
rupture appears to have commenced at the end of the 
opening, extending fora distance of about 3 ft., and at the 
widest part opening about 8% in., as shown on an enlarged 
scale on the attached plate. This pipe was taken down 
and handed over to the coroner, in whose custody it re- 
mained until it was required to be experimented upon by 
the experts engaged in the inquiry. The inside diameter 
of the pipe in question was 93 in., and its length 6 ft. 6in.; 
it was Cnaed together in the usual manner with a lapped 
joint, the thickness of the copper being .276 of an inch, or 
a thickness represented as No. 2 Imperial wire gauge. 

The copper of which the pipe was made was obtained 
from a first-class manufacturer in Birmingham, and was, 
when analysed, found to be of the best quality. Taking 
this copper to have had an ordinary strength of 30,000 lb. 
per square inch when cold, and assuming that its tenacity 
was reduced 18 per cent. when heated up to 360 deg.—the 
temperature of steam at a pressure of 1501b. per square 
inch—the bursting pressure of the pipe would be about 
1460lb. per square inch. This assumption is based on 
the results of the following experiments made since the 
explosion, with a view of ascertaining the effect of such a 
temperature on copper, and which are corroborated by 
experiments made by the Franklin Institute (America). 


| 

| Tenacity 
cold 

in Pounds 


Tenacity 
at these 
Temperatures 
in Pounds, 
28,100 | Per centage of 
27,500 loss by raising 
copper from 
60 to 360 deg. 
=18 per cent. 
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It appeared from the evidence given that the pipe had 
been carefully made by a skilled workman, was thoroughly 
examined after being made, and tested by hydraulic 
pressure on two occasions; on the first occasion to 300]b. 
tor the satisfaction of Messrs. Oswald, Mordaunt, and Co.; 
and on the second occasion to 350 lb., for the satisfaction 
of the late Mr. Thompson, the owners’ inspecting engineer. 

These tests were pronounced to be perfectly satisfactory, 
and, so far as could be seen, every care had been exercised 
by the makers to obtain as good a piece of workmanship as 
possible; and, so far as the pipe itself was concerned, no 
blame whatever could be attached to Messrs, Oswald, 
Mordaunt, and Co. 

The coroner’s inquest upon the bodies of the ten men 
who lost their lives was opened at Southampton, on the 
19th September, and evidence was taken as to when and 
where the accident happened; it was then adjourned 
until the 21st ult., in order to admit of the Board of 
Trade sending engineering experts to assist the coroner in 
conducting the inquiry, and Messrs. Samson and Wood- 
thorpe were appointed to act as engineering assessors, 

At the resumption of the inquiry on the 2\st ult., a 
number of witnesses were examined, and Mr. T. A. 
Adamson, the engineering manager to Messrs. Oswald, 
Mordaunt, and Co., in the course of his examination, gave 
an explanation as to how, in his opinion, the accident 
happened, and its cause. The theory he set up was, that 
the pipe burst from a sudden shock of water; and he 
stated that, in his opinion, at the time of the explosion, 
water had accumulated in the bent part of the pipe whic 
leads to the cylinders, as shown on the plate, and the 
boiler priming, a volume of water had been carried along 
the main steam pipe, and coming intv contact with the 
water that had accumulated in the bent pipe near the 
engine, a sufficient force was~exerted to burst the after 
length of it. Mr. Bowers, the superintendent engineer 
to the owners, and other engineers were examined, but 
they could not give any reason or assign any cause which 
would account for the accident, and the inquiry was 
again adjourned until the 13th inst., to admit of the 
copper in the exploded pipe being tested. 

During this time, Messrs, Oswald, Mordaunt, and Co. 
tested to destruction three pieces of the main steam pipe 
of the Elbe. The first piece tested was the length next to 


~* We have not reproduced this plan, but similar parti- 
culars, taken from the Board of Trade report, will be 
found in another column, 








the one that burst, marked B on the plate. This pipe 
burst as shown, through the solid copper near to the seam, 
at a pressure of 6001b. per square inch; the fracture was 
of a granular nature, and showed signs of the material 
having been injured before the hydraulic test was applied. 
The next pipe tested was a short length cut from the ex- 
ploded pipe marked C; it burst in a like manner to the 
orevious one, at a pressure of 780 1b., and this fracture 
had a granular and discoloured appearance. 

The third spent made is marked D. This piece 
of pipe was cut from the pipe that formed the first experi- 
ment, marked B; it burst, as shown, through the solid 
copper, at a pressure of 11401b., and the material at the 
fracture had also a granular appearance, but was not 
discoloured. The exploded pipe was sent to Mr. David 
Kirkaldy’s Testing and Experimental Works, at South- 
wark, to have strips cut from it, both in the vicinity of 
the fracture and elsewhere; and the short length of pipe 
marked B was also sent to these works for a like purpose, 

Test strips were cut as shown on the enlarged sketch of 
the exploded pipe marked A,* at seven distinct places, 
which are marked A, B, C, D, E, F, G, and were tested 
by Mr. Kirkaldy in his machine. The strips marked G 
were taken from the solid copper directly opposite to the 
centre of the fracture, and were found to have a mean 
tenacity of 33,096 lb., with an extension of 33.1 per cent. 
in a length of 5in.; the appearance of the copper at the 
fracture being silky. The other test pieces, eighteen in 
number, were taken from as near to the edge of the seam 
as possible, so as to ascertain the strength of the material 
at these points, the first test pieces being distant from the 
edge of the fracture to the centre of the specimen 3 in., 
the second pieces 1fin., and the third pieces 1? in. The 
results of those tests are as follows: 


| 
| Mean _ Elongation | Contrac- 
Mark.) Tenacity jin a Length) tion of 
linPounds.| of 5in. | Area. 
| per cent, 
24,418 4.6 
; 27.2 


| 
24.0 | 
| 
| 





Appearance of 
Fracture. 





\per cent. 
13.0 


A Silky. Granular. 
45.9 a 

49.8 
28.0 
58.5 49 
52.8 na 
59.0 a 


| 13.6 
| 26.4 
| 31, 25.9 

33.1 


Granular, 











Similar test pieces were taken from the pipe marked B 
in a like manner with the following results : 


| | 
Mean _ Elongation | Contrac- ; 
Tenacity jina Length) tion of 


in Pounds.| of 3 in, | Area, 





Appearance of 
Fracture. 


Mark, 





| per cent, per cen iia 
24.9 38.9 
17.3 


37.6 


A | 31,64 
B | 28,940 


C | 33,466 


| . 

| ‘Silky. 

| 29.6 »» one piece 
| flawed. 
| 518 (Silky. 





It will be observed from these experiments that the 
tenacity of the copper which formed the exploded pipe at 
the parts marked A, D, had been reduced from 33,096 lb. 
per square inch, in its natural state, to 24,418 lb. per 
square inch at A, and 27,490 lb. at D; the elongation 
was reduced from 33.1 to 4.6 per cent. at A, and 13.6 per 
cent. at D; and the mean contraction of area. from 59 
per cent. to 13 per cent. at A, and 13.6 per cent. at D; 
and the appearance of the fractured part of the pipe was 
such as to leave little doubt that the condition of the 
material had undergone a marked alteration during the 
process of brazing. Again, in the tested pipe marked B, 
which burst at 6001b., the tenacity of the copper near 
the fracture at B was very much less than that of pieces 
taken from the back of the pipe at C, and the elongation 
and contraction of area were very much reduced. In 
addition to this the copper at the fracture exhibited the 
same appearance as that of the exploded pipe. 

The thickness of the copper at the fracture of the ex- 
ploded pipe was not more than ;*; in., and it appeared as 
if the Jap joint had slipped slightly during the process of 
brazing. However, with this reduced thickness, the 
estimated strength of the pipe by the usual formule 
would be over 1000 lb. per square inch, with an ample 
margin of strength for a working pressure of 150 lb. per 
square inch; but from the appearance of the fracture it 
showed that a portion of the pipe had been cracked, the 
depth of the crack being indicated by the discoloured 
metal, which commenced from the external part of the 
pipe, and ran inwards; this showed that very little of 
the copper had been holding, the discoloured part clearly 
indicating how far the flaw or crack in the copper had 
extended. 

Another point that seemed curious, was that all the 
pipes that were tested burst at exactly the same part, 
slightly to une side of the seam, and always near the 
flange. This, perhaps, can be accounted for when it is 
considered that after the pipe is brazed it is heated both 
internally and externally at the ends during the operation 
of brazing the flange, which would render the copper 
more liable to be injured in this locality by burning. 

Further, the hammering or planishing of the plain part 
of the pipe before the flange is brazed, would harden the 
copper and increase its tenacity. But when locally 
heated at the ends for the purpose of brazing the flanges 
on, the copper would be again softened, and this, perhaps, 
would account for all the pipes bursting at exactly the 
same part. t 

It has long been known that at certain temperatures 








* Page 438 ante. 
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which copper is very often subjected to during the process 
of working, it becomes very brittle ; and it is also known 
that the range of temperature from the point of brittle- 
ness to the point at which copper is brazed, is not very 
great, and that it is not an uncommon thing to burn a 
pipe during the operation of brazing. 

In order to obtain some information on this point, and 
to ascertain something more definite on the behaviour of 
copper at various temperatures, I had some experiments 
made on flat strips of copper. 

1. I had a piece of good copper taken from a sheet, 
bent and broken cold. 

2. A similar piece was heated until it became red- 
short, and broke with its own weight. 

3. A piece was heated to about the above temperature, 
allowed to cool and then broken cold. 

4, A piece was heated to a temperature a little below 
that of the last specimen, and partially broken while hot, 
allowing the remaining part that was still holding to cool 
and then be broken. 

The fractures of these pieces of copper are very interest- 
ing. The first piece broke with a silky fibrous fracture ; 
the second of course was black from the effect of the fire ; 
but in the case of the third piece that had been raised to 
about the same temperature as the second one and allowed 
to cool before being broken, its tenacity and ductility were 
almost entirely restored. This experiment was repeated 
by testing some pieces in a testing machine, when the 
strength of the copper in its normal state was found to be 
35,212 Ib. per square inch with an elongation of 40 per 
cent. in a length of 5in., and having a contraction of 
sectional area of 39.9 per cent. After being burnt, then 
cooled and tested, the tenacity was only reduced to 
31,337 Ib., and the elongation and reduction of sectional 
area were practically the sare as that of the copper that 
had not been burnt, his experiment was repeated with 
copper strips that had been heated to a brazing heat, and 
other temperatures with similar results. 

The behaviour of the fourth piece, and the appearance 
of the fractures were still more interesting. It was 
partially broken through while hot, and the appearance of 
that part of the fracture was discoloured by the action of 
the fire; but the part that was allowed to cool had its 
ductility restored and afterwards broke with a bright 
appearance. This experiment was repeated a number of 
times with similar results, and the appearance of the frac- 
tures corresponded exactly with the appearance of the 
fractures of not only the exploded pipe, but also the frac- 
tures of the other pipes that were experimented upon and 
burst at pressures of 600 lb. and 780 lb. respectively, the 
only difference in these fractures was the depth to which 
the crack, as shown by the discolouration, had extended, 
so that the appearance of the fractures of the exploded 
pipes and the pipes experimented upon was reproduced 
artificially by burning the copper and treating it as 
described, 

From this it will be seen that a copper pipe may be 
overheated or even burnt in the process of brazing, and 
pace a properties of the material be restored after it has 
cooled, 

It might also be partially cracked through the copper 
when at this dangerous heat, and that the crack would 
exist in a latent state and not be discovered until the pipe 
gaveway. The small part of the material remaining intact 
being sufficient to hold the pipe together, and stand the 
hydraulic test of twice the working pressure without show- 
ing any signs of weakness, 

‘The evidence given at this inquiry, and the experiments 
made during the course of the investigation, clearly point 
to the fact that an element of danger exists in the present 
practice of brazing large heavy copper pipes intended to 
be subjected to such high pressures as are now so common ; 
it is generally admitted that welds or brazed joints in any 
material must possess certain elements of uncertainty, and 
in the case of copper worked over a fire, these elements of 
uncertainty, as the above tests show, are greatly increased, 
and should be eliminated. 

_The conclusion that I have arrived at from the evidence 
given at this inquiry, the experiments I have made, and 
the thought I have given to the whole case, is that the 
pipe that gave way had been permanently injured 
during the process of brazing; the flaw or defect that 
existed in the copper was of a latent nature, it could 
not be discovered < any amount of careful inspec- 
tion, and even the hydraulic test of 350 lb. was not 
sufficient to develop it, but when the pipe was sub- 
jected to the strain that would be brought upon it, by 
expansion due to the temperature of the steam, this latent 
flaw developed itself at alocal point, and then the escaping 
steam at a pressure of 150 lb. expanding into the atmo- 
sphere, tore the pipe open as shown. 

It is not considered that any excessive abnormal pressure 
was set up in the pipe by a sudden rush of water as stated 
by Mr. Adamson, in fact this could hardly be, seeing that 
the engines were running at full speed, and had been 
working at full speed very satisfactorily for hours before, 
so that any water that it contained must have been carried 
into the cylinders, and evidence was produced at the 
inquiry to show that there was no priming or signs of 
excessive water in the cylinders a few minutes before the 
explosion took place. After hearing this evidence the 
jury retired, and after a few minutes’ deliberation returned 
into Court with a verdict of “accidental death,” adding 
that they found no evidence of culpable negligence against 
any person brought before them, and I cannot see that 
they could have come to any other just conclusion ; this is 
one of those unfortunate accidents which will always be 
more or less associated with the use of steam, where no one 
is really to blame, but from the results of which further 
engineering knowledge is obtained, and it hag caused 
all who are engaged in the manufacture and working of 
Marine engines at high pressures, to consider what steps 
should be taken to eliminate this element of danger, and 








it becomes a question in my mind whether large steam 
pipes such as these, intended for high pressures, should 
not be worked cold, and instead of being brazed over a 
fire, rivetted with butt straps or lap joints, or if copper 
cannot be rivetted steam-tight to withstand these high 
pressures, whether it would not be wise to use solid drawn 
pipes or perhaps steel pipes, or perhaps even brazed pipes 
served with steel, copper, or brass wire ; but this isa ques- 
tion for the consideration of the engineering world at large, 
and until they know the full particulars of this case, and 
have had time to consider all the surroundings, I do not feel 
justified in recommending the Committee to take any active 
steps. At the same time, in view of the diversity of opinion 
that is sure to arise on this subject amongst the various 
engineering firms in the country, I would recommend 
that this report, which will give to them the particulars 
of the case, be printed and circulated amongst them. In 
the mean time I shall continue to co-operate with the 
members of the principal engineering firms who have been 
kind enough to favour me with their views on the subject, 
and who have undertaken to make some interesting ex- 
periments bearing on the same, with a view to arriving at 
a common understanding in the measures to be adopted in 
reference to this most important subject. 
I am, Sir, your obedient servant, 
WILLIAM PARKER, 
Chief Engineer-Surveyor. 
B. Waymouth, Esq., Secretary, 
Lloyd’s Register, London, E.C, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday was another 
day of excitement in the warrant market, and prices 
recovered the smart relapse of the preceding Tuesday. 
Although closing the same as on Monday, still the quota- 
tions did not get up to within 6d. per ton of that day’s 
highest. Scotch iron touched 44s, 44d. per ton cash, but 
closed at 44s. 3d., which was an advance of 74d. over 
Wednesday’s close. Cleveland warrants closed at 34s. 44d., 
being an advance of 9d., which, with the preceding 
day’s rise of 44d., recovered to within 14d. of the 1s. 3d. 
lost on Tuesday. Hematite iron touched 46s. 5d., but 
closed at 46s., which was a gain of 8d., and only 14d. under 
Monday’s close. Business was again somewhat excited 
on Friday, and prices of Scotch iron in the forenoon were 
very irregular, moving up and down between 43s. 104d., 
43s. 5d., 44s., 43s, 74d., and 43s, 94d. per ton; but in the 
afternoon there was a steady decline from 43s. 9d. to 
43s. 5d. cash. These ‘‘ ups and downs” were very much 
influenced by the reports as to mining shares on the Stock 
Exchange, as the copper market, up till the close of 
the iron market, was reported strong. The day’s decline 
in the price of Scotch warrants was 94d. per ton, and on 
Cleveland and hematite warrants 74d. and 104d. re- 
spectively. On the week the decline was respectively 
94d., 9d., and 10d. ol ton, but the closing quotations 
were not the worst. Monday’s warrant market was weak, 
and closed at the lowest point, showing on Scotch iron a 
fall of 1s. 2d. from Friday’s close, 1s. 3d. per ton on Cleve- 
land, and 1s. 34d. on hematite iron. It was reported 
during the day that holders were placing heavy “lines” 
of warrants on the market, and that circumstance had 
much influence on the course of prices. There was a 
somewhat irregular business done in warrants yesterday. 
Prices were weak at the opening, and fell to 42s. 1d. cash 
in the case of Scotch iron, which was 24d. under Mon- 
day’s lowest and close. Thereafter a firmer tone set in 
over better reports as to copper and mining stocks early 
in the day, and the price went up to 42s. 104d., closing at 
42s. 9d., showing a recovery of 54d. on the previous day’s 
decline of 1s. 2d. No transaction was reported in Cleve- 
land iron, but at the close there were buyers at 32s. 9d., 
or 3d. per ton over their closing price on the preceding 
day. A large business in hematite iron was done at 
irregular prices, varying from 43s. 104d. to 45s., and 
thence down to 44s, 4hd., closing buyers at 44s, 4d. to 
44s. 9d. cash, and sellers asking 2d. per ton higher. 
The market was stronger this forenoon, with a fair 
amount of business done in Scotch warrants, and hematite 
iron, the former realising 42s, 74d. to 42s, 9d. cash per ton. 
In the afternoon the close was Scotch warrants, 43s. 04d. 
cash buyers, and hematite iron, 44s. 9d. to 45s. 1d. cash 
buyers. No business was reported in Cleveland iron. 
The daily fluctuations in the price of warrants are being 
anxiously watched by the outside public, who are now 
interested to a large extent as investors. This is not sur- 
prising, when the exceptional rise which has taken place 
in the value of other metals is considered. There are still 
some good inquiries from abroad for special brands of 
makers’ iron, the quotations for which are very firm. As 
regards American buyers, they are pausing on account 
of the close of last year and the uncertainty as to the 
probable change in the tariff. Reports coming to hand 
from the various districts at home continue very satisfac- 
tory, and point to a very large business being done in the 
spring. There are now 85 blast furnaces in actual opera- 
tion, as compared with 71 a year ago, and 92 at the same 
time in 1885. Two furnaces have been damped out— 
ermanently, it is said—at the Monkland Iron Works. 
ast week’s shipments of pig iron from all Scotch ports 
amounted to 8868 tons, against 12,557 tons in the preced- 
ing week, and 4539 tons in the poner mp om | week of last 
year. They included 1355 tons for the United States, 
240 tons for South America, 245 tons for India, 390 tons 
for France, 1550 tons for Italy, 350 tons for Holland, 
smaller quantities for other countries, and 3241 tons coast- 
wise e stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 942,351 
tons, as compared with 940,967 tons yesterday week, 

thus showing an increase for the week of 1384 tons. 


Glasgow Technical College; Presentation of a Steam 





Engine.—This afternoon a meeting was held in the Science 
and Arts Buildings, Bath-street, for the pioate of pre- 
senting to the Glasgow and West of Scotland Technical 
College the “‘ Thomas Russell” memorial engine, The 
engine, which was presented by Mrs. Russell, in 
memory of her hnsband, had been designed by Professor 
Jamieson, as an educational machine, to enable engineer- 
ing students to make accurate tests, not only of the weight 
of steam under different circumstances, but also to drive 
the college dynamos for charging storage cells and work- 
ing electric arc or incandescent lamps. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night, Mr. A. C, Kirk, president, in the chair. The chief 
feature of the proceedings was an interesting and well- 
sustained discussion on copper steam pipes, solid drawn 
and brazed, and the circumstances which lead to defects. 
The recent melancholy accident on board the steamer 
Elbe has excited a vast amount of interest, and even 
anxiety amongst Clyde marine engineers, shipowners, 
coppersmiths, &c., and the prospect of am interesting dis- 
cussion brought out a very large attendance of members 
and visitors. The discussion arose out of two papers, one 
by Mr. George C. Thomson, F.C.S., on ‘‘ Copper and 
Copper Castings,” and the other by Mr. Nisbét Sinclair, 
on ‘* The Strength of Copper Pipes.” In the second 
paper there were summarised a vast number of experiments 
which had been instituted at the Lancefield Engine Works 
of Messrs. Robert Napierand Sons. A copy of the results 
will be found on pages 662, 663, and 664. 


Engineer Graduates’ Annual Dinner.—The annual dinner 
of the Graduates’ Section of the Institution of Engineers 
and Shipbuilders in Scotland was held last Saturday 
evening in M‘Lean’s Hotel, Glasgow. There was a large 
attendance. The president of the section, Mr. Angus 
Murray, of the Anderston Foundry, occupied the chair, 
and the duties of the vice-chair were discharged by Mr. J. 
Sharp, vice-president of the section. Amongst the toasts 
submitted during the evening were ‘“‘The Engineering 
and Shipbuilding Industries,” ‘‘ The Institution of Engi- 
neers and Shipbuilders,” proposed from the Chair, and 
responded to by Mr. George Russell, Motherwell, in the 
absence of Mr. A. C. Kirk; ‘‘ The Iron and Steel Indus- 
tries,” ‘* Civil Engineering,” and ‘‘ The Graduates’ Sec- 
tion.” In the course of the speeches made by various 
speakers many interesting facts were mentioned, by way 
of showing what progress had been made in these various 
industries, more especially during the existence of the 
Institution, which dates from the year 1857. The great 
value of the Graduates’ Section as a ‘‘ feeder” to the In- 
stitution was also prominently referred to. Altogether 
the meeting was most successful. 


Foremen Boilermakers’ Association. — The foremen 
boilermakers of Glasgow and the Clyde district generally 
held their annual dinner last Saturday evening. Mr. 
John Brand, Paisley, occupied the chair. Most of the 
leading works were represented, and amongst the guests 
there were representatives of various engineering, rivet- 
making, and tube -making firms. Some interesting 
speeches were made in proposing and replying to the 
several toasts, and elec was that true of the remarks 
dealing with the progress making in the construction of 
steel boilers and in the use of high steam pressures in con- 
nection with triple and quadruple expansion engines. 
Several of the prominent speakers showed from their very 
practical remarks that they were quite alive to the 
importance of the constructional work which day by day 
comes under their managerial supervision. 


More Shipbuilding Orders.—The cry is—‘‘Still they 
come,” The past week has also brought out quite a 
number of additional orders for new shipping. For 
Messrs. P. H. Dixon and Co., Glasgow, the Campbel- 
town Shipbuilding Company have contracted to build a 
steamer of 1700 tons register. An order for a steamer of 
1400 tons has been placed with the Grangemouth Dock- 
yard Company. For a London firm trading in Ceylon, 
Messrs. Aitken and Mansel, Whiteinch, have con- 
tracted to build a steel screw steamer of about 1000 
tons, the engines of which are to be supplied by 
Messrs. Hutson and Corbett. A screw steamer of 
about 3000 tons gross is to be built by Messrs, 
Alexander Stephen and Sons, Linthouse, for Messrs, 
Thomas Dunlop and Sons, Glasgow. Messrs. A. M‘Mil- 
lan and Son, Dumbarton, have contracted to build a 
sailing ship of 1600 tons. For Messrs. Burrell and Son, 
Glasgow, a steel screw steamer of 3000 tons is to be built 
by Messrs. Russell and Co., Port-Glasgow and Greenock. 
An order for a steel sailing ship of 1200 tons has been 
secured by Messrs. John Reid and Co., Port-Glasgow. 
The vessel is for a Liverpool firm. The Ocean Steam- 
ship Company, of Liverpool, have placed with Messrs. 
Scott and Co., Greenock, an order for the construction of 
a steel screw steamer of 2500 tons. This is the third 
order booked by the same firm within the past three 
weeks or so. For the Clyde passenger trade of the North 
British Steam Packet Company a new steamer is to be 
built by Messrs. Thomas B. Seath and Co., Rutherglen 
and Glasgow, the order for the —— being placed with 
Messrs, Hutson and Corbett. For another Liverpool 
firm a steel screw steamer is to be built by Messrs. John 
Fullerton and Co., Paisley. Messrs. Russell and Co. 
have contracted to build for Messrs. Wright and Breaken- 
ridge, Glasgow, a steamer of 3000 tons, the first steamer of 
the *‘ Falls” Line, the other vessels of the firm’s fleet being 
sailing ships. She will be fitted with a set of Messrs, 
Rankin and Blackmore’s quadruple-expansion engines 
devised for working at a steam pressure of 1801b. An 
order for four new paddle steamers for a foreign river 
service has been placed with Messrs, William Denny and 
Brothers, Dumbarton. Messrs. James Currie and Co., 
Leith, have placed with Messrs. Ramage and Ferguson, 
of the same port, an order for a cargo steamer of 1400 tons, 
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BAIRD’S METALLIC PACKING. 


Barrp’s metallic packing is inserted into the stuffing- 
box alternately with rings of ordinary flexible packing, 
and by this combination there is obtained uniform 
elasticity through the whole length of the stuffing-box. 
The metallic packing is kept in gentle contact with the 
rod and makes the joint, at the same time shielding 
the more perishable material from the hot steam, and 
enabling it to perform its functions for a long period. 
The arrangement is clearly shown on the annexed en- 
gravings. Each metallic ring is made in four parts, 
two of which are external and two internal, each pair 
forming a complete circle. The combined ring has a 























semicircular groove on each face, and when the rings 
are laid face to face, as in a stuffing-box, these grooves 
form receptacles for rings of flexible packing. When 
the gland is tightened down the flexible packing is 
flattened and tends to force the inner and outer metallic 
rings apart, pressing the inner against the rod, and 
the outer against the wall of the box. 

This packing can be applied to any stuffing-box with- 
out alteration, and may be expected to act most 
efficiently and satisfactorily. The makers are Messrs. 
Boult Brothers and Co., 134, St. Vincent-street, 
Glasgow. 





THE BROWN AUTOMATIC CONVERTER. 


Tus apparatus is the invention of Mr. Harold P. 
Brown, of Chicago, and is designed to transform the 
high-tension currents for are lamps into low-tension 
currents so that both arc and incandescence lamps may 
be run on the same circuit. The adjoined engravin 
(Fig. 1) represents an iron box about 14 in. square onl 
2hin. deep. The slate insulated box A contains the 
resistance, composed of a pile of thin iron plates 
coated with a film of iron oxide and silicate ; thicker 
_ are inserted at inte-vals, and the case is per- 
orated to admit of air circulation. The main current 
enters at binding post No. 1, passes through the sole- 
noid B and the clutch magnet F, and then divides, 
one portion flowing to No. 3, thence through the 
incandescence lamps to No. 4, and from there, vid 
No. 2, back to the main. The other portion goes to the 
bottom plate of the resistance pile A and up the pile 
to the first wire which happens to dip into the mercury 
cup c where it finds connection to the binding post No. 2. 
These wires are arranged in a spiral bundle y in Fig. 2 ; 
the first wire directly joins c to No. 2; the second 
wire leads to the top of the iron resistance, so that 
when these two only dip into the mercury, the entire 
pile is put into shunt. The third wire goes to a lower 
plate ; it is a little shorter, and when in contact with 
the mercury short-circuits the second wire. The fol- 
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lowing wires are similarly arranged, so that the higher 
the mercury cup c is raised, the less will be the resist- 
ance actually in circuit. The controlling mechanism 
comprises the two solenoids Band D. The latter, D, 
is of high resistance and is in parallel with the incan- 
descence lamps, as Fig. 1 shows ; its strength is hence 
directly affected by fh ctuations in the lamp current. 


As the core D projects below, the core will be pulled | 


upwards by a stronger current, and with it the mer- 
cury cup H is raised. Into H there dip three wires, 
the two outer ones of equal length directly connect 
—whenever they touch the mercury—No. 1 to F, thus 
short-circuiting B. The third shorter wire joins the 
coil of F to No. 3 and thus short-circuits both F and 
B, when it reaches the mercury. When no current is 
flowing, the weight E pulls the first-mentioned main 
mercury cup c up and reduces the iron resistance to 
its minimum, which is less than the current required 
for one lamp. When the current is turned on, it 
passes first plea B, which pulls its core C and mer- 
cury cupc downward ; then through F, whose clutch 
armature K permits the wheel L to turn to the right— 
not backward—and then through the resistance and 
lamps. The cupH will first be at its lowest position 
when the current passing through the lamps—part of 
which flows through D—increases, H_ rises, joins first 
the two outer wires and throws out B, but leaves F 
still active, preventing the weight E from sinking. If, 
however, the main current becomes too strong, or a 
lamp should be broken, the central wire will touch 
the mercury in H; then F is thrown out, E falls, and 
cup c rises, until the proper resistance has been thrown 
in, when F becomes active again. <A safety cut-out is 
further provided. An abnormally strong current 
would lift H up to the cut-out lever g, which in moving 
upward, releases the weight G ; the latter rolls off its 
bevelled bracket and by the force of its fall firml 

locks a cut-out wire N into a latch on port No. id 


AUTOMATIC CONVERTER. 


a 


—_ O_2_._._...._. 


| 


— 


|Then the main current takes its way directly from 


No. 1 to No. 2, extinguishing all the lamps. 

The mercury is protected by being covered witha 
heavy hydro-carbon. The apparatus is said to work 
well; it is manufactured by the Brown Electric Com- 
| pany, of Pittsburg, Pa. 





HYDRAULIC SHEARING MACHINE. 

On the opposite page and on page 652 we illustrate a 
fine hydraulic shearing plant, constructed by Messrs. J. 
Copeland and Co., of the Pulteney-street Engine Works, 
Glasgow. This plant, which includes a 1000-ton shear- 
ing machine and the necessary engines and accumulator, 
has been built for the Drumpeller Steel Works, and is 
intended for cutting steel blooms coming from the cog- 
ging mills. The main cylinder of the shearing machine 
is 36 in, in diameter, and a working pressure of 15 cwt. 
per square inch is employed, the machine being capable 
of cutting steel slabs 30 in. broad by 10 in. thick at the 
rate of four cuts per minute. 

The engines, which are shown on the opposite page, 
have cylinders 18 in. in diameter by 36 in. stroke, 
and drive, through a cast steel four-throw crankshaft, 
four single-acting ram pumps, of 18 in, stroke, and 
4} in. in diameter each. The general arrangement of 
engines, accumulators, and shearing machine is shown 
on the same page. 








SHIPBUILDING ON THE WeEaAR.—The return of ship- 
building on the Wear for the year drawing to a close 
shows a substantial improvement over last year. During 
the year forty-seven vessels, of 85,214 tons, besides an 
iron barge and a steel pontoon, were launched, these 
figures showing an increase of eight vessels and 28,744 
tons over 1886. The return for this year is also above 
that of 1885, but it falls short of 1884 to the extent of 
some 14,000 tons, while it is not half the tonnage of 
the years 1882 and 1883, these latter having been the 
most prosperous years in the history of Wear shipbuild- 
ing. Of the vessels launched this year thirty-one were of 
steel, fifteen of iron, and one of iron and steel. The ten- 
dency to replace iron by steel in the same way as iron 
supplanted wood therefore continues. Of the firms who 
did work this year, Messrs. Doxford launched the largest 
vessel yet builé on the Wear, besides a torpedo boat and 
acruiser; Mr. James Laing launched a large steamer for 
the Beaver Line Company ; Messrs. Boolds and Sharer 
launched another large steamer for a Spanish firm; and 
Messrs, J. L. Thomson and Sons launched vessels for 
Spain, Australia, and other places. The following are 
the builders’ returns for the year: 




















| 
| Horse- 
— Vessels. | power. Tons. 
J.L. Thompson and Sons .. ll 2,440 | 21,823 
James tues” ae “yi os 8 11,660 17,809 
Short Brothers 5 6 920 10,160 
Boolds, Sharer, and ‘Co. 1 450 | 4,030 
W. Doxford and Sons.. ee 6 1,823 | 13,163 
Bartram, Haswell, and Co... Reuryl 800 | 2,745 
8. P. Austin and Son Ke oar 130 1,008 
J Blumerand Co, .. _.. Z...J 70 | 2,863 
Osbourne, Graham, and Co. I 120 1,150 
W. Pickersgill and Co. es an NE ri 2,783 
Sunderland Shipbuilding Company 7 | 665 5,245 
Strand Slipway Company .. Je 1 150 1,830 
47 | 18,928 | $5,214 
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COMPOUND TANK LOCOMOTIVE. 


IN our issue of July 1st last (vide page 13 ante) we 
published an engraving giving a perspective view of 
the compound tank constructed from Mr. Webb’s 
designs for the London and North-Western Railway, 
which was then being shown at the Manchester Exhi- 


bition. This week we supplement our former illus- 
tration by a two-page engraving which shows the con- 
structive details of this engine more fully. 

This engine is of a type which has been designed for 
working the express goods traffic on the main lines of 
the London and North-Western Railway. It is similar 
in principle to the passenger engine exhibited by Mr. 
W ebb at the Inventions Exhibition and at Liverpool, 
the disposition and size of the high and low-pressure 
cylinders being identical, viz., two high-pressure cylin- 
ders 14 in. in diameter with 24 in. stroke, fixed outside 
the frames, the connecting-rods working back on to the 
pair of wheels immediately behind the firebox, and 
one igh sir ye cylinder 30 in. in diameter with 24 in. 
stroke, fixed between the frames at the front end of 
the engine, and with its piston working on to a single- 
throw crank in the pair of wheels immediately in front 
of the firebox, 


The engine is carried on four pairs of wheels, the 


leading pair being 3 ft. 9in. in diameter and fitted 
with Mr. Webb's arrangement of radial axle-box with 
central controlling spring ; 

5ft, 24 in. in diameter, To 
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valent to a six-wheel coupled engine, the high-pressure 
and hind pairs of wheels are connected by short coup- 
ling-rods, so that there are two pairs of wheels con- 
nected to the high-pressure engine and one pair to the 
low-pressure engine, making three pairs of driving 
wheels in all. 

The details have been worked out in a similar 
manner to those for the passenger engines, and the 
journals kept as long as possible ; compensating beams 
connecting the bearing springs have been placed 
between the coupled wheels. Amongst special features 
it may be noted that the blast nozzle has an annular 
discharge, the nozzle—itself 5} in. in diameter—having 
within it a double conical plug 2?in. in diameter at 
the largest part, which can be adjusted at the desired 
height by means of the spindle which carries it. 

The tanks hold 1400 gallons of water and are pro- 
vided with pick-up gear to take water while running. 

Similar engines to the one described, only smaller, 
have been at work for some time on the Autofagasta 
Railway, South America, and Mr. Woods, the engi- 
neer of the railway and President of the Institution of 
Civil Engineers, reports very favourably as to their 
working. We may add, too, that up to the end of last 
half-year more than 6,500,000 train-miles had been 
run with Mr. Webb’s compound engines on the Lon- 
don and North-Western Railway, on which line they 
are now doing all the heaviest main line work and 


the other wheels are all | saving a large amount of double-engine running which 
obtain the adhesion equi- | was formerly necessary. 


























S 2 4 6 2 4. « mee 





The followin 
gines we now illustrate : 


Cylinders and Motion (Valve Motion, 
High-pressure cylinders 
Diameter... i 
} Stroke ... av sii 
Length of ports... 

Width of steam ports 

is exhaust ,, a 

Maximum travel of valve . 
Lap of valves... des ; 
| Lead ,, oh 
Inside clearance 


Distance between centres of cylinders ut 
ass 1 


| Low-pressure cylinder 
Diameter biz 
Stroke ... a 
Length of ports 
| Width ,, ini i 
~ exhaust ports ... 
Maximum travel of valve ... 
wee valve ... . die 


between centres .. 
pressure) 


ana ai a 
Length of coupling rod 
between centres ... 


Length 
Frames: 
Thickness of main frames (steel) 
” inner ’ ” 
Distance between main frames ... 
inner 


” ” ” 


wae a my 
idth over foot plates 
Wheels, Axles, and Springs : 
tyres... 
with 3 in. tyres 
(coupled), with 3 in, tyres 
sure driving wheels = 
Distance between low-pressure 
wheels # 
Distance between 
wheels i. 
Total wheel base 





Joy’s): 
wai 2 


Le aa Se pt a ie i 
Length of high-pressure connecting-rods 
Diameter of crank-pin bearings (high- 
Length of crank-pin ‘bearings (high-pres- 


low-pressure connecting - rod 


Diameter of low-pressure crank bearings 


Length of engine framing over buffer 


Diameter of low-pressure driving wheels, 
Diameter of high-pressure driving wheels 


Distance between leading and low-pres- 


high-pressure coupled 


MACHINE; DRUMPELLER STEEL WORKS. 
CONSTRUCTED BY MESSRS. J. COPELAND AND CO., ENGINEERS, GLASGOW. 
(For Description, see opposite Page.) 


Mill 


are the chief dimensions of the en- 


ft. in, 
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or oe r) 
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Diameter of leading wheels, with 3 in. 
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24 
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wheels and high-pressure driving 
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Leading axle, diameter at centre... 

ae ms es bearings ae 

+ - wheel seats ... 
length of bearings 
” 9” centres 99 
Crank axle, diameter of bearings 

o me at wheel seats 

length of bearings ... 


” 
%” ” 
« »» centres as se “a 
High-pressure driving axle and trailing 
axle, diameter at centre... pe nee 
High-pressure driving axle and trailing 
axle, diameter at bearings Ss 5 
High-pressure driving axle and trailing 
axle, length of bearings... sik Bet 
High-pressure driving axle and trailing 
axle, centres of bearings... oe ae 
Leading springs, span ak ae #6 
“s = number of plates 16 
ss i width es La 
Ke as thickness ee J 
Driving springs low-pressure. Four spiral 
springs 3?in. indiameter, ;% in. square 
steel coiled R.H., with four internal 
spiral springs 24 in. in diameter, +g in. 
square steel coiled left hand. 
High-pressure driving and trailing springs, 


span... rs Mp sae a i 
High-pressure driving and trailingsprings, 
; 5 


number of plates ... : me 
High-pressure driving and trailing springs, 
width of plates... = af i 
High-pressure driving and trailingsprings, 
thickness—top plate yy in., the rest # in, 
Boiler : 
Diameter of barrel outside middle ring... 
Length A aS os ie 
a firebox casing ne es 
Extreme depth of firebox casing below 
centre line of barrel oes 6 whe 
Thickness of barrel plates... = -: 
* firebox tubeplate (copper)... 
‘5 smokebox ,, (steel) ... 
me other firebox plates (copper) 
Number of tubes (brass) | ee 
Diameter outside aoe 
Length between tube plates 
Diameter of chimney at bottom ... = 
Height of centre of barrel above rails ... 
Heating surface: Tubes 1004.25 sq. ft. 
Firebox 946  ,, 


Total... 1098.85 ,, 


aon, 
_ 
ooosco oft 
DO RD OR 


_ 
ofrKoo ocoooe 


_ 


orn 
eo to 


Grate area sft 

Ratio of firegrate area to heating sur- 
face a me a wo» £26498 

Pressure of steam.. 160 lb. per sq. in. 

The tanks have a capacity of 1400 gal- 
lons, and are provided with pick-up 
gear to take water while running. 
Coal capacity, threetons. The weight 
of engine empty =434 tons. 








SHIPBUILDING AND MARINE ENGINEER. 
ING IN DUNDEE IN 1887. 

Durtna the year now drawing to a close the indus- 
tries of shipbuilding and marine engineering in Dundee 
have been by no means brisk, but in that respect 
Dandee has shared the same fate as various other 
towns around the British coasts. On the whole, 
however, there has been a satisfactory output of new 
shipping from the yards on Tayside—an output which 
shows a large increase on that of last year. But it 
should be borne in mind that the year 1886 was the 
dullest which has ever been experienced by the local 
shipbuilding firms, whose yards, indeed, remained 
empty during the greater portion of the year. Only 
four new vessels of an aggregate of 3347 tons were put 
into the water last year, as compared with fifteen 
vessels (of which one is yet to be launched) of an 
aggregate of 14,245 tons. These figures show a very 
large increase on the tonnage launched in 1886, and 
they show the largest total outpnt since 1883, in which 
year there were launched twenty-two vessels of a total 
of 25,276 tons. In the five years preceding 1883 the 
returns were as follows : 


Year, 
1878 
1879 
1880 


Tonnage. 
11,121 
12,384 
15,621 

1881 18,935 

1882 19,838 


Compared with the turnout of work in the years 
1878-79-80, the output in 1887 stands very well, as it 
is decidedly above the average. 

Messrs. Gourlay Brothers and Co. have launched 
four steamers this year, one of them being a large steel 
yacht, and the aggregate being 5531 tons. Seven new 
vessels have been built by Messrs. W. B. Thompson 
and Co., two of them being trawlers, while one was a 
powerful twin-screw steamer for towing purposes on 
the River Hooghly. The aggregate of these seven 
vessels is 5035 tons. Three steamers of a total of 2326 
have been launched during the year by Messrs. Pearce 
Brothers ; and Messrs, Alexander Stephen and Sons 





have launched a sailing barque of 1353 tons, which 
they built for themselves. 

The amount of new shipping in hand in the several 
yards is very limited in amount, but the inquiries have 
of late been so numerous that there is every probabi- 
lity of the order books being well filled up by the close 
of the year. There are only two vessels on the stocks, 
to commence the new year with, namely, a steamer of 
3150 tons for Dundee owners, and a four-masted steel 
ship of 1976 tons gross—being a total of 5126 tons. 

It may be said that, relatively, the engine shops 
have been busier than the shipyards during the year, 
as no fewer than eighteen sets of engines—most of 
them of the triple-expansion type—are included 
in the year’s output of work. Four sets of triple- 
expansion engines have been completed by Messrs. 
Gourlay Brothers and Co., and they have likewise 
‘‘ tripled” the compound engines of the screw steamer 
Waverley, of Liverpool, which they also supplied with 
new boilers. At the Tay Foundry of Messrs. W. B. 
Thompson and Co. eleven sets of engines have been 
construcied during the year—two sets being com- 
pound engines, and nine sets being of the triple- 
expansion type. No fewer than four of the orders 
for engines were for shipment to New York and 
Japan, and in two cases for yachts built at Gos- 
port. The aggregate of these eleven sets of en- 
— is 1360 nominal horse-power. Messrs. Pearce 

rothers have also constructed three sets of ma- 
rine engines during the year. At present the 
engine works are something like the shipyards--de- 
cidedly short of orders; but there are hopeful indi- 
cations of a change for the better within a very short 
period. Messrs. W. B. Thompson and Co. have in 
hand two sets of engines for shipment to foreign parts, 
their aggregate being 285 nominal horse-power ; and 
Messrs. Gourlay Brothers and Co. have a set of triple- 
expansion engines in progress of 355 nominal horse- 
power, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Threatened Strike of Miners.—A largely attended meet- 
ing of miners concerned in the threatened strike at 
Ilkeston was held on Thursday night. No deputation 
had been able to see the managers, but a lengthy discus- 
sion took place on the situation, and a resolution was 
passed pledging the men to stand firmly together, and to 
insist on an advance of wages. There is great dissatis- 
faction amongat the miners throughout the district, but 
latest advices show it is not probable that the men 
will hurriedly resort to extreme measures. The fact is 
that funds are low. 


Coalowners and the Edinburgh Resolutions.—The agegres- 
sive attitude assumed by the colliers in the South York- 
shire district has formed the subject of a private consulta- 
tion amongst certain of the largest pit proprietors in the 
locality. The proceedings have not been made public, 
but it has been stated that if an advance of wages is in- 
sisted upon it will be resisted and an open rupture will 
result. In fact, there will be a trial of strength between 
the parties. So far as funds are concerned, the miners 
are in a poor position to enter upon a lengthened 
struggle, and the small amount of public support they 
raised in the great strike three years ago, has not 
been forgotten by their leaders. As to the restric- 
tion of the output, the men will be called upon to 
hold ,to their contracts to work six days per week, if re- 
quired. The greatest difficulty with which the men would 
have to deal, would be the surplus labour, and all in work 
are jealous of their situations. The coalmasters hold 
that the present position of the market will not allow of 
increased wages ie paid. Itis further admitted that 
though there was a nominal rise in prices at the com- 
mencement of October, still that the bulk of customers 
who are large consumers are being supplied at the rates 
which prevailed during the summer months, 


Iron and Steel Trades.—If anything, there is a slightly 
improved tone in the iron and steel trades, and there have 
been some slight advances in prices. Some brands of pig 
are selling for 1s, 6d. higher prices, but 1s. per ton advance 
is what is being generally obtained. Hematite irons are 
a shade stiffer for prompt sales, and holders refuse to book 
far forward at current rates. Some of the iron works are 
exceedingly busy, but it isin the heavy steel branches that 
business is making headway. Angles and tees fetch from 
i. 10s, to 61. for ordinary qualities, and from 6/. 10s. to 
7l. for best, other qualities being quoted at proportionate 
rates. Good bars are realising 5/., and om is little 
difficulty in finding customers at the price. Hoops are in 
more request, and are going up in value, quotations at the 
works being 5/. 2s. 6d. for ordinary quality. 5l. 10s. for 
best, and 6/. 103. for best best, whilst coopers’ hoops are 
quoted from 5/. 10s. to 51. 15s, 


Engineering Branches.—It is in the heavy departments 
that most work is coming to hand. The houses that have 
laid down special plant for the turning out of huge 
forgings by the hydraulic process are finding their books 
filled with orders. These are exceptionally profitable 
branches, and up to the present time the competition in 
them is limited. In the lighter trades business is only 
slow, and a considerable number of the workmen are yet 
on short time. 

The Coalowners’ Association.—A meeting of the members 


of the Coalowners’ Association, representing the colliery 
districts of South and West Yorkshire, was held at the 





Royal Victoria Hotel, Sheffield, on Monday, by adjourn. 
ment from Wakefield. The principal object of the meet- 
ing was to frame certain rules required under the Mines 
Regulation Act recently passed. 


Cutlery. —The markets that are moving are the South 
African and the East Indian. The Australian is only 
quiet at the present time, and the South American is de- 
creasing owing to poor realisations on produce. The home 
market is only quiet, and the call is principally for second- 
class descriptions, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—The attendance on ’Change 
at Middlesbrough yesterday was moderately large, but 
there was not a great deal of business transacted. For 
early shipment merchants quoted No. 3 Cleveland pig at 
33s. to 33s. 3d. per ton. These quotations, however, did 
not suit makers, and they declined to do business at such 
a figure. The recent war rumours have had an unsettling 
effect on the warrant market, but notwithstanding the re- 
ports, trade continues to expand, especially in shipbuilding 
and engineering, and the prospects for the coming year in 
these departments are very encouraging, and agen active 
employment to the iron and steel rolling mills, which is a 
condition of things that has not been experienced for 
some years past. There isa slight improvement in the 
hematite pig iron trade, and Nos. 1, 2, and 3 f.o.b. east 
coast ports are quoted 44s, 6d. to 45s. per ton. The ship- 
ments of pig iron from the Tees this month show a decided 
improvement, and are very good for this time of year, 
being up to date 47,700 tons; against 39,400 tons last 
month, and 35,400 tons at the corresponding period of 
last year. Buyers abroad are still disposed to contract 
ahead. Iron raat are quoted 5/. per ton ; angles, 
4l, 15l.; steel plates, 6/. 15s. to 7/.; all less 24 per cent. 
at works, Rails are 4/. 2s, 6d. per ton f.o.b. On Monday 
night, Messrs, Connal and Co., the warrant storekeepers, 
had in stock at Middlesbrough 332,677 tons of pig iron— 
an increase of 2799 tons on last week. 


Shipbuilding and Engineering.—Both these industries 
continue very active, and orders of a satisfactory kind 
come to hand more frequently than heretofore. Since 
our last notice a number of very fine vessels have been 
launched on the northern rivers, and several more 
are approaching completion, The annual returns of 
shipbuilding on the several rivers in the North of Eng- 
land show a marked improvement on previcus years, 
the amount of tonnage built being much larger than in the 
previous twelve months. There is a conspicuous change 
in the trade owing to the number of vessels which have 
been constructed of steel. It is also worthy of note that 
most of the engines have been on the triple-expansion 
system, and some vessels have evén been fitted with 
quadruple engines, All the builders engaged in the ship- 
building and engineering trades agree that the prospects 
are brighter than they have been for many years. Indeed 
at present the amount of work in hand is very con- 
siderable. 


The Steel Trade.—All the steelmakers continue exceed- 
ingly busy and are heavily pressed for deliveries. Some 
of oan are so full of work that they cannot accept any 
further orders at present. Prices have advanced, and the 
tendency is still upward. The extensions to steel plant 
in different parts of the North of England are being 
hurried forward towards completion, and there are more 
reports of firms contemplating converting portions of their 
works into steel-producing plant. 


The Production of Iron and Ironstone in Cleveland.— 
It is estimated that this year the make of Cleveland pig 
iron will amount to about 1,300,000 tons, while that of 
hematite, spiegel, and basic will reach something like 
1,200,000 tons, making a total of 2,500,000 tons, or prac- 
tically about 100,000 more than in 1886. While the trade 
shows a steady extension it is satisfactory to be able 
to state that the relationship between masters and 
workmen are most cordial, the wages of the latter 
being arranged under a sliding scale based on_the 
periodical returns of the official accountants. Last 
year the total quantity of Cleveland ironstone raised 
amounted to 5,370,279 tons, and it is estimated that this 
year the total quantity will be very similar in amount. 
The falling off in the make of Cleveland iron of course 
accounts for this, and it will be noticed that there has 
been a large increase in the use of hematite and Spanish 
ore. The miners also work under a sliding scale, and 
they have enjoyed an advance of about 6 per cent. since 
the end of 1886, 


The Coal and Coke Trades.—The coal and coke trades 
are unchanged and prices are firm. 








Street Licutsures. — New steel lightships for Chesapeake 
Bay provided for by Congress have been accepted at the 
builder’s yard at Linwood, Pennsylvania. They are the 
first steel lightships ever built in the United States. Both 
vessels are provided with 12-in. steam fog whistles. 


American Locomotive Burtpinc.—The Rome Lcco- 
motive Works, in the State of New York, are now work- 
ing to their full productive capacity, and are turning 
out thirteen finished engines monthly. The Atchison, 
Topeka, and Santa Fé Railroad Company has ordered 
two Strong duplex locomotives, a'six-coupled engine from 
the Schenectady Works, and a four-coupled engine from 
Hinckley Works, Boston, 
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MISCELLANEA. 


Count R. CronsTeEptT has been appointed director of the 
Swedish State Railways. 


The extra budget for Germany for 1888-89 contains 
21,000,000 marks for the further works on the military 
or strategical railways of the empire. 


The first locomotive from Lulea reached Gellivara on 
the afternoon of December 16, and a festive gathering 
was arranged at Gellivara in consequence. 


It is stated that if pieces of steel at a welding heat are 
coated with silicate of soda, ay a: weld perfectly. 
This fact has been discovered by Mr. W. B. Middleton, 
of the Pen Iron Works, Lancaster, who has patented the 
process. 


It is stated that in the various military districts of 
North and South Germany, as well as in Holland, trials 
have been made of wire soles covered with a substance 
resembling india-rubber. These soles are said to be more 
durable than leather, and so cost only about half as much. 


Among the pocket almanacks issued this year is one 
containing a foot rule, and four scales, the whole mounted 
on linen, so that while it will fold it will stand consider- 
able wear. Messrs, Tucker, Mason, and Co., of 147, 
Euston-road, N.W., are the publishers. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending December 11, 
amounted, on 15,500 miles, to 1,139,062/., and for the cor- 
responding period of 1886, on 15,390? miles, to 1,103,948/., 
an increase of 109} miles, or 0.7 per cent., and an increase 
of 35,114/., or 3.1 per cent. 


It is announced that the old-established business of 
engineers, coppersmiths, whitelead, and chemical manu- 
facturers carried on by Messrs. Pontifex and Wood for 
upwards of a century has been converted into a limited 
company. No shares, however, will be issued to the 
public. 


Trials of the solid steel armour plates intended to be em- 

loyed on the new Italian ironclads Ruggiero di Lauria and 
named have recently been carried out by the Italian 
Government with very satisfactory results. The plates 
have been manufactured at the Government steel works 
at Terni, Italy. 


A new accumulator, the anode of which is formed of a 
plate made from a mixture of powdered carbon and lead 
oxide, has been brought out by Messrs. Hafner and 
Langhaus, The cathode consists of a layer of mercury in 
a shallow insulating dish. The element is formed by 
placing a series of these dishes one above the other and 
connecting them so as to form a single electrode. 


Commenting on the defects which have appeared in the 
Portland cement concrete used in the Aberdeen Graving 
Dock, Mr. Mersent states that the greatest efficiency and 
economy in preparing Portland cement concrete is ob- 
tained by so proportioning the quantity of mixed sand 
and cement as to form about one-third of the whole mass, 
or one-half of the quantity of stones. 


The United States Government have entered into a 
contract with the Pittsburgh Steel Casting Company for 
the construction by the latter of a steel gun of 22} in. 
calibre and 193 in. long, to be made from a single casting. 
Should this turn out successful, the Government will 
immediately make a continuous contract for the produc- 
tion of others. 


A system of checking work is being introduced into the 
Government duckyards, by which it is hoped to prevent 
idleness, and a number of men have been detailed as 
‘*tellers” who are to make continual rounds, and note any 
laxity on the part of the men. Great results are ex- 
pected from the adoption of this scheme, but quis custo- 
dies custodiet. 


An important electric light installation has just been 
completed at the Rock Flour Mill, Londonderry, by the 
Gulcher Electric Light and Power Company (Limited), 
Battersea Foundry, London, S.W. The installation in- 
cludes 80 20-candle-power incandescent lamps and one 
2000-candle arc lamp. Thedynamo, which runs at aspeed 
of 860 revolutions per minute, is capable of running 150 
20-candle lamps. 


According to a German authority the lines of a drawing 
made in Indian ink can be prevented from washing down 
in the process of colouring by mixing the ink with a two 
per cent. solution of potassium bichromate, instead of 
ordinary water. The potassium bichromate, under the 
action of light, forms an insoluble compound with the 
size with which the ink is prepared, and in this way the 
desired object is obtained. 


A new scheme for stopping the ravages of the phyl- 
loxera amongst the vineyards of France and other wine- 
growing countries is announced. It consists in planting 
maize near the vines, which are then deserted for the 
former plant, as its leaves are said to be more tender and 
to be preferred by the insect. The plan has, it is stated, 
already been tried with success in certain of the Austrian 
vineyards, and is now to be tested in France. 


The new composite sloop Buzzard, which was recently 
built at Sheerness Dockyard, completed her machinery 
trial in Prince’s Channel last week. The vessel was tested 
on a four hours’ full-power trial under forced draught, and 
the results were very satisfactory. The engines worked 
with great smoothness and developed 2090 horse-power, 
or 90 in excess of that contracted for. The vessel attained 
a speed of 14.1 knots. 


The prospects of finding gold in the Lapinarken, 
Sweden, must be improving, if one is to judge from the 


there were four applications, the following year only 
three ; but this year the authorities have already granted 
twenty-three licenses, and a similar number is awaiting 
decision. Of these forty-six applications twenty-one are at 
Sotajoki, eighteen at Ivalajoki, and seven at other rivers. 


In a recent notice of the trials with the new Westing- 
house brake (see page 594 ante) the results obtained in the 
stop made with the passenger and freight trains running 
at the same time were given incorrectly. The speed 
obtained with each train was 494 miles an hour, and the 
freight train was stopped in 19 seconds and a distance of 
648 ft. The passenger train was brought to a stand in 
23 seconds and a distance of 932 ft. 


Several small steamers have been built and sent out to 
La Plata ‘‘on spec ;” they are intended to carry cargo on 
the La Plata and Parana rivers, and some more are likely 
to be ordered. It is, however, advisable to act witha 
certain amount of caution, and to obtain full particulars 
of size, type, &c., before embarking on speculations of 
this kind. When the steamers are what the people want, 
there appears to be every likelihood of a good result. 


The members of the Birmingham Association of Students 
of the Institution of Civil Engineers held their secorid 
annual dinner at the Colonnade Hotel, Birmingham, 
December 15, Mr. E. Pritchard, M. Inst, C.E., in the 
chair. The President, in proposing the success to the 
Association, congratulated the members upon their pro- 
gress. He hoped that in a short time the Association 
would be able to compare favourably with the other 
branch associations of the (parent) Institution. 


On Monday and Tuesday last there was a trial of the 
Nordenfelt submarine boat at Southampton before a dis- 
tinguished company, including the representation of 
nearly every naval power. The boat delivered its attack 
most successfully, eluding a keen look-out, and rising 
close to the supposed enemy. In our next issue we shall 
be able to give a detailed description of the craft, which 
—_ considerably improved since it was previously 
tried. 


The Elsinore Engineering and Shipbuilding Company, 
Elsinore, Denmark, has just contracted with Mr. H. M. 
Gercken, Hamburg, about a new steel steamer intended 
to trade between Hamburg and Stockholm. The new 
boat will be built highest class Veritas. She will get 
engines of 480 horse-power, will be able to carry about 
800 tons, and her speed is to be 10 knots, The Hamburg 
shipyards are reported so busy that they could not under- 
take the contract at present. 


The Motala Engineering Company, Sweden, has secured 
an order for a new steamer from the Kalmar Sund Steamer 
Company. The new steamer is to have a length of 100ft., 
with a breadth of 22) ft. The engine is to be of 60 horse- 
power. The boat is to make 114 knots, and is intended to 
carry about 350 passengers. It has to serve during winter 
as an ice breaker, and should be able to force ice of 8 in. 
to 9in. in thickness. It has to be remarkably well fitted 
out, and is expected to be ready for delivery during the 
month of May. 


Last Friday Lord Dufferin opened the new bridge at 
Benares over the Hooghly. This structure, which has been 
named the Dufferin Bridge, is designed both for road and 
rail traffic. It crosses the river in sixteen spans, seven being 
356 ft. long, and nine 114 ft. long. The cost, exclusive of 
the approaches, has been 1727 rupees per lineal foot. The 
difficulties experienced in carrying out the work have 
been of a somewhat serious nature, as the depth of water 
in the river varies between 37 ft. in the dry and 92ft. in 
the wet seasons. 


The various methods that have at various times been 
proposed by inventors for furnishing power for propelling 
submarine boats have uniformly failed to give sotiuestert 
results. The plan most commonly adopted is to work the 
machinery when under water by means of ‘‘ accumulated” 
steam. Thus in the Nordenfelt no less than 8 tons of 
heated water are used to store up energy. Lieutenant 
Hovgaard, however, of the Danish Navy, ee to pro- 
vide the boat with both steam engines and electromotors 
and accumulators. When at the surface the boat would 
be propelled by steam alone, which would also be used to 
charge the secondary cells, and these would be employed 
in driving the boat when completely immersed. 


It is stated that Sir W. G. Armstrong, Mitchell, and 
Co. have obtained a draft licence from the Secreta 
of State, permitting them to establish a factory at Elswic 
for the production of quick-firing gun ammunition. It is 
—— to inclose with floating booms a space on the 

'yne west of the King’s Meadows, about 230 yards long 
by 50ft. wide. Eight boats are to be moored within this 
space, some of which will be used as powder magazines 
and others as workshops. The whole of the combustible 
part of the factory will ba below water. All the craft 
will be roofed over, and every precaution for the preven- 
tion of accidents taken. The site is well removed from 
dwelling houses, the nearest being 410 yards away. 


In 1885 the ironstone produced in the Cleveland dis- 
trict reached 5,932,244 tons. In 1886 the quantity raised 
was 5,370,279 tons. It is estimated that the mponemg 2 pro- 
duced this year will be about the same as last year. There 
has been a considerable falling off in the make of Cleve- 
land iron this year, and that is presumably attended with 
a corresponding decrease in the consumption of Cleve- 
land ironstone. Basic iron will, no doubt, have used 
about the same quantity of other ironstone as might have 
been used in the production of Cleveland pig iron. The 
wages at the ironstone mines are about 6 per cent. higher 
than they were at the end of the year 1886. The miners 
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An Austrian engineer has invented a wonderful plan of 
preventing accidents from collisions on railways. His 
scheme consists in fitting each train with a pilot carriage 
operated electrically, which runs at a distance of some 
hundreds of feet in front of the train, with which it is 
connected by a cable. If the pilot meets an obstacle, such 
as @ similar truck belonging to a train, coming from an 
opposite direction, certain glass vessels fitted to the 
trucks, which contain mercury, will be broken, thus inter- 
rupting the circuit and sending a danger signal to the 
drivers of the trains, who will then, it is stated, be able 
to stop in sufficient time to prevent an accident! We 
trust all our railway managers will not commit suicide if 
they are debarred from the immediate adoption of this 
invention. 


A new reservoir, which was recently completed at Little 
Rock, in the United States, seems to have been a remark- 
able specimen of amateur engineering. The contractor, 
who acted as his own engineer, prided himself on being a 
practical man, and with the characteristic contempt of 
this type of individual for theoretical considerations, he 
founded the dam ona down-stream slopeof 17 ft. vertically 
to 12 ft. 6 in. horizontally. No bond whatever was used 
in the wall, and in many cases the grouting filled spaces 
half a cubic foot in volume. On the completion of the 
dam a date and hour were fixed for the formal opening of 
the works, but the dam took the job into its own handa, 
and a couple of hours before that fixed by the contractor 
for the ceremony, it opened itself, the whole wall simply 
turning over, and allowing an enormous quantity of water 
to flow down the valley. 


We regret to announce the death of Professor Balfour 
Stewart, M.A., LL.D., F.R.S.. which took place last 
Monday at Ballymagarvey, Balrath, Co. Meath, Ire- 
land. The deceased gentleman, who had only just com- 
pleted his fifty-ninth year, was educated at the universities 
of St. Andrews and Edinburgh. In 1859 he was ap- 
pointed directorship of the Kew Observatory, and in 
1867 to the secretaryship of the Meteorological Com- 
mittee, a post which he held till his appointment in 1870 
to the chair of natural philosophy at Owens College, 
Manchester. He was the author of many scientific papers 
and text-books, amongst which may be mentioned his 
“*Elementary Treatise on Heat,” ‘‘ Lessons in Elemen- 
tary Physics,” ‘‘ Physics,” “‘ The Conservation of Energy,” 
and ‘‘ Practical Physics.” In conjunction with Professor 
Tait he also produced the ‘‘ Unseen Universe.” 








AMERICAN BRIDGE BUILDING IN CuoINA.—The Philadel- 
phia Bridge Works (Messrs, Cofrode and Taylor) have just 
shipped to China a standard American railway bridge of 
110 ft. span. 


FRENCH ENTERPRISE IN SouTH AmericA.—It is stated 
that the Creusdt Works contemplate establishing in the 
neighbourhood of Buenos Ayres a large establishment for 
the manufacture of engines, bridges, trucks, &c. 


WorKING EXPENSES ON THE GRAND TRUNK RAILWAYy.— 
In the half-year ending June 30, 1887, the ratio of the work- 
ing expenses to the traffic receipts on the Grand Trunk 
Railway of Canada, was 70.06 per cent. The correspond- 
ing ratio in the first half of 1886 was 70.50 per cent. ; in 
the first half of 1885, 76.60 per cent. ; in the first half of 
1884, 73.06 per cent. ; and in the first half of 1883, 72.09 
per cent, 


Tur Russian Navy.—A belted ironclad, named the 
Alexander II., was recently launched on the Neva from 
a new Russian Admiralty yard. The vessel left the ways 
in the presence of the Emperor Alexander III., and with 
a fusilade of heavy guns. The following are the di- 
mensions and fittings on the Alexander IT.: Length, 
326 ft., or including ram, 350 ft. ; beam, 67 ft. ; draught, 
23 ft.; displacement, 8440 tons; compound engines of 
8500 horse-power ; armament, fourteen long range cannon, 
besides rapid-firing guns and torpedo ejectors. The con- 
struction of the ship was commenced in August, 1884. 


Russtan Ramway JuBitez.—On October 30 Russia 
celebrated the fiftieth anniversary of the opening of 
railways in the Czar’s empire. On April 27, 1836, the 
Emperor Nicholas sanctioned the construction of the first 
Russian railway, viz., a line 17 miles in length, from St. 
Petersburg to Zarco Sala and Paulcrook, but the line was 
not opened for traffic till October 30, 1837. The second 
railway built in Russia was that from St. Petersburg to 
Moscow, 400 miles in length, which cost the Russian 
Government: about 3,000,000/., and took ten years to 
finish. The gauge of this second line was, on the recom- 
mendation of an American engineer, Major Whistler, 
reduced to 5 ft. 24 in., now the normal standard in Russia. 





A DispuTep Contract.—A case of some importance 
to manufacturers and others was recently decided in the 
Queen’s Bench Division of the High Court of Justice. 
This was an action brought by the Pulsometer Engineer- 
ing Company, Limited, of Cannon-street, E.C., against 
the Imperial Saw Mills Company, Limited, of Bow 
a Stratford, for 5271. odd for pumping machinery 
supplied and work done at the defendants’ sawmills, The 
defence was that the work was to be done for a fixed sum 
of 250/., and it was agreed that credit should be allowed 
for two years from the delivery, which term had not 
expired at the commencement of the action. Defendants 
paid 275/. into court in full satisfaction of the claim. The 
jury found for the plaintiffs, awarding them 2527. 19s. 1d., 
in addition to the amount already paid into court; in- 





terest on 527/, since April last was also allowed, 
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DEFECTS IN DESIGNS OF WARSHIPS. 

In our last article under this heading (see page 
485 ante) we dealt with the protection of guns 
and of the men serving them. We now pass 
on at once to the questions of speed, coal, 
endurance, and manceuvring powers. We have 
already explained that the function of a man-of- 
war is to carry her offensive weapons where- 
ever required with as little regard for obstacles 





as possible. The last exploit but one of the 
Peruvian turret ship Huascar was a reconnoissance 
in force into several Chilian harbours. To be able 
to fulfil this condition a ship should have, besides 
her armour and other protections, sufficient 
seaworthiness for all weathers, suflicient speed to 
come up to any other ship she may have to deal 
with, sufficient coal capacity to carry her to distant 
parts, or to allow of her keeping on one station 
for a long period of time, and, lastly, sufficient 
turning power to evade a ram attack of a smaller 
ship. If it were possible to give her in addition 
such qualities as would enable her to use her ram as 
an offensive weapon like her guns and torpedoes, so 
much the better, but this is highly improbable, and 
she must, therefore, be content to employ her ram 
as a means for forcing an equally powerful or a 
weaker enemy to take up certain positions. 

No amount of manceuvring power will be of use 
if the ship’s commander does not understand it, or 
if he does not know how to use it. We have 
every belief that our captains will be able to handle 
their ships as well as those of any enemy they 
might meet, but we think that more might be done 
in making them familiar with their ship’s qualities, 
and we would welcome any regulations which 
would give naval officers a chance of practising 
ramming with small strong steamers well fendered 
and capable of withstanding collisions. Or if 
this is asking too much, then that they should 
be allowed to steer small or large ships amongst 
a series of buoys representing obstacles, just as 
the Royal Artillery are allowed to show off their 
excellence in driving guns about amongst pegs 
stuck in the ground, or in describing circles, eights, 
and other difficult figures. Such accurate driving, 
of course, will not be required during an action 
and is only remotely connected with the efficiency 
of the artillery, but a perfect handling of ships 
is absolutely indispensable, and even slight faults 
will bring with them their serious consequences. 
Everybody who cares, can convince himself on 
this point by watching the handling of the small 
passenger steamers of our rivers. It might be 
expected that men who had been at this work for 
half a lifetime would be perfect, but it will be 
found that whereas one boat is brought alongside a 
pier with but one or two reversals of the engine, 
another will have to go through that performance 
over and over again. Or, again, those people who 
do much travelling by steamers will remember how 
different are the ways of the various pilots ; in one 
case the ship is alongside in next to no time, while 
in the other it takes so long that passengers and 
friends ashore lose patience, and if there is no 
one forward enough to abuse the pilot or captain, 
there are plenty to while away the time by pass- 
ing cynical remarks across the water. If there 
is a difference in the handling of penny steamers 
we believe that a still greater one will be found 
in the handling of men-of-war; and Captain P. 


65 | H. Colomb, R.N., recently read a paper before the 
zg | Lnstitution of Naval Architects, which, though 


valuable in itself, only shows that what he did was 
exceptional, and as every body has not his inclinations 


g | for accurate measurements, we doubt whether even 


the roughest ideas exist as to how a ship behaves 
under the influence of the rudder. 

Captain Colomb has shown that the first part of 
a turning circle is straighter than the rest, and that 
in describing the circle the ship’s head is turned 
slightly towards the centre. He has plotted down 
complete half-circles, but it is to be hoped that 
some one will carry these experiments further, and 
instead of measuring four points in half a turn re- 
strict himself to very accurate and frequent mea- 
surements in the first quadrant, and also ascertain 
what takes place when a ship is moved from, say, 
a right-handed circle to turn in a left-handed one. 
It must be remembered that the turning motion of a 
ship is at first, on account of her inertia, only an 
accelerating one; that is, if the helm is put over 
suddenly to a certain angle she will at first turn, 
say, 1 deg. ina certain space of time, three or four 
degrees in the next equal interval, and then 
eight or nine, and so on till she gradually settles 
down to a constant rate of, say, 15 deg. per 
quarter minute. But besides only gradually 
acquiring a turning motion she does not at once 
describe a circular path. At first, and this is 
again due to her inertia, she still moves bodily in 
a straight line, and it is only after she is passing 
through the water at a considerable angle that the 
path of her centre of gravity will tend to move ina 
circle. With ships the case is totally different from 





that of skaters and cyclists. There the body is first 
thrown to one side or another, and the skates or 
wheels turned so as to take up the centrifugal force. 
Little, too, appears to be known about this ques- 
tion in the Naval Constructor’s department, or else 
the necessity for Sir N. Barnes giving what must 
be considered as a very lame excuse for the bad 
steering powers of the Ajax and Agamemnon would 
not have arisen. 

One of the few persons who seem to have 
grasped the true principles bearing on the steer- 
ing of vessels and properly applied them, is Mr. 
S, White, of Cowes, whose torpedo boats are cer- 
tainly a marvel both as to the steadiness with 
which they keep their course and the speed with 
which they can be turned or stopped, and it 
is a pity that no attempts are made to adopt 
his plans in larger ships. It will be necessary to 
say just a few words about the principle on which 
these qualities depend, because we see with regret 
that the Admiralty have fallen into the error of 
applying to the Undaunted class of cruisers the 
practices adopted with Atlantic liners for improv- 
ing their steering power, and these we are sure will 
lead to inferior results. To begin with, fast merchant 
steamers need not dodge about; all that they are 
required to do is, if necessary, to be able to turn ‘ 
in a reasonably large circle, but at the same time it 
is required that the least touch on the helm shall 
affect the ship’s course, so that no driving power 
is wasted by large and repeated movements of the 
rudder. It is in this respect that the Ajax is un- 
satisfactory, and that the Undaunted, &c., will pro- 
bably be as good as can be hoped, and that is because 
in the latter case the ship’s forefoot is cut away 
considerably. The reason why this has such a bene- 
ficial effect is because when on account of the angle 
of the rudder a side pressure is exerted on the 
stern (say to port), a stem which has been much 
cut away will move more easily to starboard than a 
vertical one or than one shaped like a ram, because 
there is a tendency for the stem to swing as much 
to one side as the stern is pressed to the other, and 
this is the more easily done in the first case than in 
the latter. An ideal Atlantic liner would be a ship 
which once set on her course should require no 
steering, and to attain this the centre of gravity and 
buoyancy should be kept well forward of the centre 
of lateral resistance, just as in a sailing ship the 
centre of sail surface has to be kept aft of this 
point. If this is not done, if, for instance, all the 
deadwood of a model is cut away and no rudder 
placed there, it is absolutely impossible to tow it 
straight through the water even if the tow-line is 
attached to a projecting boom. As screw steamers 
are driven by a thrust at the stern and not by a 
pull at the bow or amidships, a very slight mis- 
take in arranging the rudder’s position will have 
a most injurious effect. In Mr. White’s boats 
(‘*turnabouts”) the deadwood is cut away but is 
replaced by two very large rudders which, as 
long as a straight course has to be steered, act 
most efficiently as deadwood, but can, when 
occasion arises, be put over as hard as in other 
ships, and being very large, effect really astonishing 
results. It has already been mentioned that an 
ordinary ship has to be turned through a consider- 
able angle before the centre of gravity moves in a 
curve ; in Atlantic liners this angle should be as 
small as possible, while in the ‘‘turnabouts’” it is 
very considerable, say 90 deg. When the helm is 
put over, the rudders at first give a tremendous 
turning impulse, but after that they are not re- 
quired except for subsequent controlling pur- 
poses, and they act as if they had been removed, 
and the ship being unable to go straight ahead turns 
in accordance with the impulse. In a very few 
seconds she has turned through 90 deg., and as she 
(at least the centre of gravity) is still moving in a 
straight line, an enormously greater lateral resistance 
is produced at tne fore half of the ship than at the 
aft end, and if the engines were now stopped and 
the rudders entirely removed, she would increase 
the angle to say 180 deg. and still move on in her 
original course, but backwards. 

Any rudderless ship which, if towed broadside 
through the water by a hawser fastened amidships, 
would naturally move backwards, could be made 
into a good manceuvring ram, while those which 
naturally move forward possess good qualities for 
the merchant service. Similarly, in the days 
of lug sails the property of falling off from the 
wind would be valued, while since close-hauled sail- 
ing was introduced in the days of Elizabeth, a sailer 
has been regarded unfit for use if she does not 
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naturally run into the wind. The Ajax and Aga- 
memnon might therefore readily be converted into 
‘‘turnabouts” if the necessary alterations were made, 
but it is probably too much to expect that any 
novelty will be sanctioned except at the inventor's 
risk and expense. The additional deadwood which 
has now been fitted makes them approach more 
nearly to merchant men than to ‘‘ turnabouts.” 








DR. KOCH’S BACTERIOLOGICAL 
WATER TEST. 

Axout two years ago* we gave an account of Dr. 
Koch’s bacteriological water test, which has since 
excited a great deal of interest, and given rise to 
much discussion. It will be remembered that the 
test consists in mixing a cubic centimetre of the 
water to be tested, under strict aseptic conditions, 
with a quantity of gelatine peptone, and spreading 
the whole on a glass plate, where it instantly 
solidifies. Each individual organism is thus made 
stationary, in a medium in which it can rapidly grow 
into a ‘‘colony” visible to the naked eye, and after 
three days these colonies are counted, and their 
number is supposed to be a measure of the bacteria 
present in the original water. The period of three 
days has been chosen because some bacteria yield 
liquefying colonies, which spread rapidly, dissolving 
the gelatine and washing the film off the plate, and 
after three days the presence of these particular 
organisms puts an abrupt conclusion to the experi- 
ment. 

It occurred to Mr. Gustav Bischof, who was 
among the earliest to practise the Koch test in this 
country, that probably there might be some 
varieties of bacteria which took more than three 
days to produce a colony, and it followed that if it 
were so, they were not taken account of in the 
final enumeration. He, therefore, tried the experi- 
ment of sterilising the liquefying colonies as they 
appeared, by the application of dry permanganate 
of potash or of spongy iron, and of allowing the 
test to continue for nine days. He found in one 
case that unfiltered water taken from the river at 
Hampton Ferry gave 2465 colonies after three days’ 
culture and 8523 colonies after nine days’ culture, or 
nearly three and ahalftimesas many. The same kind 
of water after it has been filtered and delivered into 
the mains by the company showed 47 and 202 
colonies respectively after the same _ intervals. 
Another trial of river water, however, yielded 
contradictory results, the colonies being 7469 after 
three days, and 5230 after nine days. In four ex- 
periments made with companies’ water the number 
of colonies after nine days was three-fold, four-fold, 
and fifteen-fold that after three days’ culture. 

From the consumer's point of view there is also 
another particular in which the Koch test is mis- 
leading. The water is drawn from the mains, and 
almost immediately it is mixed with the gelatine. 
But the householder takes his water from a cistern 
(at least in London) in which it has possibly lain 
for some days, and during that time many of the 
bacteria have had time to mature. Mr. Bischof 
found that when he stored the river water, used in 
the first test mentioned above, in sterilised flasks 
for ten days before testing, the total colonies rose 
from 2465 to 5908 after three days’ culture, and 
from 8523 to 45,486 after nine days’ culture. The 
filtered water showed even a more startling change 
on account of the storage, for the colonies rose 
from 47 to 2701 after three days, and from 202 to 
39,457 after nine days’ culture. The second set of 
samples gave unexpected results, but here again the 
etfect of the filtering appeared to be completely lost 
after a storage of six days, as shown by the ad- 
joining Table. 

With these results before us it is difficult to see 
the value of bacteriological tests, at least as now 
conducted. Ifa quarter of « teaspoonful of com- 
pany’s water after six days’ storage in a sterilised 
flask (not a house tank subject to contamination) 
can show 115,344 colonies, and yet can be drunk 
with impunity, it would seem that a few bacteria 
more or less do not greatly affect the quality of the 
water, and further that tests made direct from the 
mains have no value to the consumer, unless he 
draws his supply in the same way. The first test 
in Table A would seem to show that filtration will 
remove a certain class of organism fairly effectually, 
and that those which escape are not of a kind that 
can develop in gelatine within three days. What are 
those which remain? Are they of a different type 


Otic sacircinancncsontiatsite eas 


* See ENGINEERING, vol, xl, page 354, 





TABLE SHOWING Evrect or ExTkNDED CULTURE ON Water (1) TesTED IMMEDIATELY AFTER COLLECTION, 


AND (2) TESTED 


A. Tested at once after Collection. 


AFTE STORAGE. 


| B. Tested after Storage, | 
| 





After Three Days’ 


After Nine Days’ 
Culture, 


Description of Samples. Culture, 


Liq. 





. Thames water at) 
Hampton Ferry, 
July 16, 1887 
Grand Junction 
supply, Marble 
Arch, July 16, 1887! 
. Thames water at 
Hampton Ferry, 
October 18, 1887.. 
Grard 


| 2465 
47 


7469 | .. | 107: .. 
Junction | | | 
supply, 19, Lad- | | 
broke Gardens, | 
October 18, 1887 53} 141 15 | 
| ! 


158 


7 | 
| 


83 | 28 us er Be 


After Nine Days’ 


After Three Days’ 
Culture. 


Culture. | Remarks. 





| | | 

| Liq. Tot. | | Liq. 

>}2 | Cot. | % | Col: 
| 

+ | 45,486 Stored for ten 
| -| days at about 


30,456 18 deg. Cent. 


> | 1686 | .. | 1,590 

| I Stored for six 
| days at about 
| 18 deg. Cent, 
5 /115,344 














“*Q.” is the quotient obtained by the division of the colonies 





in the unfiltered water by those in the samples after filtration, 


Should an increase have taken place in the latter, this is indicated by prefixing the sign minus to the figure resulting from the 
division of the colonies in the samples after filtration by those before. 


from those which perish in the filter, or are they 
infant specimens of the same kind, able to thread 
their way through the sand tangle uncaught? No 
one seems to know, and the practical lesson to be 
learned from the tests is that drinking water should 
be drawn direct from the mains when its organisms 
are, at least, in a condition of feeble vitality. 
What is wanted is some means of differentiating 
between the dangerous and the innocent bacteria, 
between those that give rise to typhoid fever and 
cholera, and those which may be swallowed by 
millions without hurt. The subject is very interest- 
ing, and we hope that it will be followed up, as it 


promises better results then any other system of | 


water analysis. 


THE EXPLOSION ON THE Ss. “ ELBE.” 


TuE lesson taught by the explosion of the steam 








pipe on the s.s. Elbe is already bearing fruit, and as | 


a consequence we are enabled to publish two contri- 


butions to our knowledge regarding the behaviour | 


and condition of copper which has been heated, as 
in brazing. The first (pages 661, 662, 663, and 664) 
is aseries of Tables sent us by Mr. A. C. Kirk, 
giving the results of tests made at the works 
of Messrs. R. Napier and Sons, of Glasgow, on 
strips of copper cut and brazed joints, with a 
supplement dealing with test-pieces which had 
been overheated. The second (page 646) is a 
report on the explosion written by Mr. William 
Parker for the information and guidance of 
Lloyd’s Registry. There has also appeared dur- 
ing the past week a report by Mr. Peter Samson 
and Mr. William H. Woodthorpe, the officials of 
the Board of Trade, who sat in the coroner’s court 
as assessors during the inquest. This document con- 
tains some few facts concerning the accident beyond 
that which we have already published,* and in addi- 
tion gives a drawing of the arrangement of the pipes 
which we reproduce on page 656. From this report 
we learn that the new engines which had just been 
fitted into the Elbe had cylinders measuring respec- 
tively 33 in., 53 in., and 88 in. in diameter, by 
48 in. stroke, and were supplied by steam at 150 lb. 
pressure from eight single-ended boilers arranged 
four on each side of a fore and aft stokehold. A stop 
valve 5in. in diameter was fitted to each boiler, 
and the branch steam pipe was led from this valve 
to a brass casting, bolted to and forming part of the 
main steam pipe, and so shaped as to compel the 
steam from the boiler, on entering the main steam 
pipe, to follow its course with less loss of pressure 
than if the branch had simply been connected at 
right angles to the main pipe. The general arrange- 
ment of the pipes and of the expansion bends is 
shown on the engraving, the diameters being 
marked in figures. From the casting into which 
the after boilers discharge their steam, it will be 
seen that the main pipe rises vertically for a height 
of 11 ft. 6 in., and is thence continued horizontally 
into the engine-room, dipping slightly at its after 
end to join the slide casing. The vertical portion 
of this piping joins the horizontal portion by easy 
bends at its extremities. Each stop valve was fitted 


with an internal steam pipe having saw cuts at | 
All the) 


regular intervals along its upper part. 

main steam pipes were lapped and brazed, and were 

made from copper sheets of No. 2 imperial wire 

gauge, .276 in. thick. The spelter used is said to 
* See pages 361, 437, 465, and 487 ante. 





| have been composed of sheet copper cuttings 57 lb., 


| and zine, 56 lb. 

| The failure of the pipe did not occur until it had 
| several times been subjected to the full pressure 
| of steam, besides having been twice tested with 
| water, the first time to 300 Ib. on the square inch, 
|and the second time to 350 lb. Steam was got up 
| to 20 lb. pressure on August 19, and the fires re- 
| mained in the boilers until the 22nd, when the pres- 
sure was raised to 150]lb. Steam was again raised 
to 150 Ib. on the 27th, and was kept up for three 
or four hours. On Tuesday, August 30, the safety 
valves of the six boilers were adjusted, the valves 
on the remaining boilers being tested on thefollowing 
Friday, but the stop valves were not opened on 
either of these occasions. On Monday, September 
5, there was a steam trial, and full pressure was on 
the steam pipes for about six hours. The vessel 
was brought back the next day with 120 1b. pres- 
|sure. On the 19th, there was again pressure of 
120 1b., and at noon the ship started for Stokes 
Bay ; after some delay she made two runs on the 
mile with full pressure, and shortly after commenc- 
ing the third mile the explosion took place, the 
pipes having been subjected to the full steam pres- 
sure about ten or eleven hours. 

It is remarkable that no steam passed into the 
engine-room, and it was possible to stand within 
the alley-way (see engraving, page 656) between the 
stokehole and engines without being in the slightest 
degree affected by the steam. The volume of steam 
which escaped must have been enormous, for not 
only were there the steam spaces of the four 
boilers to be emptied, but on examination it was 
found that so much of the water in the boilers had 
been evaporated that, with one exception, the level 
stood below the top of the combustion chambers 
by an amount varying from 5} in. to 18} in. 

In addition to the tests made by Mr. Kirkaldy 
and by Messrs. Oswald, Mordaunt, and Co., which 
have already been described by us, the copper of the 
pipe was submitted to analysis with negative results. 
A similar pipe was made by Mr. George Brockley, 
of Chipka-street, Poplar, out of an unselected sheet 
of stock copper. Its thickness was .264 in., and 
its bursting pressure 1380 lb. per square inch, as 
compared with 600 lb. and 1130 lb. in two parts of 
the pipe adjoining to that which burst, and 780 1b. in 
the remaining part of the pipe which actually gave 
way. Tests made from the copper of the experi- 
mental pipe show that its quality was practically 
similar to the uninjured part of the Elbe’s pipes. 
The Table on the next page contains the results of 
all the hydraulic tests, and shows that as the intensity 
of the discoloration at the fracture increases the 
bursting pressure decreases. It is believed that the 
dark brown and purple portions of the fracture 
represent cracks which took place in the copper 
during the time that it was overheated, and Mr. 
Parker's tests appear to bear out this view. 

The conclusions which the assessors have formed 
as to the cause of the explosion agree with our own 
in regarding overheating of the metal as the causa 
causans. They find that: (1) ‘‘ Either the copper 
was cracked while the pipe was overheated, or (2) 
the process of rounding and planishing produced 
incipient flaws which, on the pipe being again put 
on the fire for the purpose of brazing the flanges, 
extended and received the distinctive coloration 
| referred to.” 
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Table of Tests made with Steam Pipes for S.S. *‘ Elbe.” 











! 2 | 
| og 
Pipe under oe | Appearance of 
Test. 2 g 7a racture, Remarks, 
s s/ 
Bm BS) 
b. | | 
New pipe 1380 Granular, and of the Relative bursting 


| ordinary colour of} pressure of this 
copper | pipe, kad it been of 
1130 (Coarsely granular, | exactly the same 
of the one | and of the ordi- | dimensions as the 
that burst | nary colour of | burst pipe, 1456 1b. 
(second test) | copper | 
Uninjured 780 |Granular ; about 
part of the | one-halfofsection | 
ipe that dark brown; re- | 
urst | maining portion | 
of the ordinary | 
| colour of copper 
Pipe forward) 600 |Coarsely granular, This pipe, where 
of the one | about three - | fracture occurred, 
that burst, | fourths of section | was thinned con- 
(first test) | | deep purple; re- | siderably. 
| | mainder ordinary | 
| | colour of copper | 


Pipe forward 








The assessors appear, however, to incline to the 
first view, which they state is strongly supported by 
the discovery of a crack in the pipe which failed 
with a water pressure of 600 lb. per square inch, 
and by the coarse appearance and discolorisation 
of the fracture. Of course they dismiss the reasons 
for the explosion put forward by Mr. Adamson, the 
manager of the works of Messrs. Oswald, Mor- 
daunt, and Co., and by Mr. Kirkaldy, while they 
admit that there is grave reason to adopt the view 
advanced by Mr. Steele, that the pipe had been 
overheated. In conclusion, they point that the 
assumed tensile strength of sheet copper, of 
30,000 1b. to 33,000 lb., is too high because it is 
obtained from metal toughened by rolling, and that 
a good deal of this strength is lost when the metal is 
exposed to the fire, and thatit is not all regained by 
planishing, because this process is not practised 
within several inches of the flanges for fear of start- 
ing the joint. They call attention to the effect of 
temperature on the strength of copper, and give a 
table which is the same as that quoted in Mr. 
Parker’s report. They recommend that the hydraulic 
test should be materially increased, and that after 
being fitted into the ship the whole range of piping 
and stop valves should be tested to twice the work- 
ing pressure. They also point out the desirability 
of each boiler being fitted with an automatic valve 
which would shut in the event of the steam pipe 
closing, but would not act in ordinary cases of 
priming. 

A note is added to the report by the engineer 
surveyor-in-chief, Mr. T. W. Traill, in which he 
states that the conclusion to which he has come is 
that the pipe was cracked in the process of manu- 
facture, and in evidence of this he points to the 
fact that the pipes tested by hydraulic pressure 
were both cracked from the outside (see Table), 
and not from the inside. He adds the working 
ee would not have ruptured the pipes if they 

ad been sound, notwithstanding that the thick- 
ness of the one which burst was somewhat reduced 
at the seam. 





THE AMERICANS IN THE SANDWICH 
ISLANDS. 

THE news that the Americans have at last suc- 
ceeded in getting a footing in the Sandwich Islands, 
will have taken most people by surprise, for though 
it is well known that for many years our cousins 
have been working with this object, the general 
feeling of the inhabitants of the islands was so much 
averse to the idea that it seemed improbable that 
they would accomplish their object. The kingdom 
of Hawaii is, as is pretty well known, under the com- 
bined protection of England, France, and the 
United States, meaning that these three powers have 
guaranteed the integrity of the kingdom. Some 
years ago a reciprocity treaty was concluded with 
the United States by which free trade was esta- 
blished between the two countries. The time for 
the renewal of this treaty appears to have been 
taken advantage of by the United States to urge that 
the arrangement is one-sided, and that the Hawaiians 
are very much greater gainers by it than the 
Americans. So says our cousin, ‘‘ Just to show that 
we mean to do the right thing by you, you turn 
over Pearl Harbour to us pro tem., and we'll 
dredge it out and make a coaling and refitting 
station of it.” 

__ This comes from Honolulu, and is the general 
idea there, for the cession of Pearl Harbour, 








though generally known, is not yet officially 
announced. However, it matters little what the 
details are ; the broad fact remains that America 
has established herself in the Sandwich Islands, 
and that for the future theirs will be the influence 
that will be paramount. Before discussing the 
effect this may have, let us briefly refer to the 
map. The island of Oahee, though not the largest, 
is the most important of the eight constituting 
the Sandwich Islands. In it issituated the capital, 
Honolulu, ard six miles to the westward of this 
town is the magnificent, though at present use- 
less, Pearl Harbour. Look at the map showing 
Honolulu and Pearl Harbour, and by reference to 
it you will see that the latter is a perfectly land- 
locked harbour, capable of holding pretty well 
all the fleets in the world, with lots of water, but 
unfortunately with a bar which at present prevents 
any use being made of this magnificent lagoon. As 
can be seen, the work required is not very great— 
deepening a passage from 14 to say 5 fathoms over 
a distance of from 200 to 400 yards. With suitable 
plant the whole thing can be done in a month, and 
doubtless, now that the Americans have got the 
lease, they will set to work with their usual energy. 
Now for a glance at the position of the island as 
regards trade route. Take Black’s Atlas, or any 
other one that happens to be convenient, and note 
what a splendid position the island maintains as a 
stepping-stone between San Francisco and pretty 
nearly everywhere on the Asiatic and Australian 
coasts. It is small wonder they wish to get hold of it. 
Now turn to ourselves and see what use it would 
be to us. It might be useful between Victoria and 
Vancouver, but there the matter ends. We have 
absolutely no trade with the Sandwich Islands, the 
distance from England prevents that with the 
mother country, while the same thing tells power- 
fully for the American coast as opposed to British 
Columbia. In fact, if we did have it, it would 
be only a source of weakness. Geographically 
and politically it is right that America should 
have a preponderating influence in these islands. 
As far as can be seen at present, they are 
going to do a good turn to all the world by 
opening up a most magnificent harbour. The end 
doubtless will be that this same magnificent harbour 
will attract the trade and shipping from Honolulu ; 
but after all that is the business of the Hawaiians, 
and their Government are those that have done the 
deed. There are those that say that in case of a war 
between England and America this new port would 
serve as a splendid sallying point from which to 
annoy our commerce. So doubtless it would, if 
there was anything to sally forth, but at present 
our fleet is mistress of the sea and the American is 
nil, so that all we should have to do would be to 
take possession of this much feared sallying point. 
When the Americans do get a fleet, and we see 
signs of war looming with our cousins, which we 
heartily hope will never be, then will we agree with 
the croakers who will be able to shake their heads 
and say, ‘‘ I told youso” to the top of their bent. 





BOTTLE-MAKING MACHINERY. 

Many attempts have been made, almost from time 
immemorial, to produce a workable design for bottle- 
making machinery ; but hitherto failure has, more or 
less, attended these efforts ; and the old process of 
blowing glass bottles, using the human lungs as a 
bellows, yet holds its own. All this has now to be 
changed ; at least so say the inventor and promoters 
of a new system of bottle-making by machinery 
which has recently been introduced. 

Mr. H. M. Ashley, of Leeds, is the inventor in 
question, and his system is being worked by Messrs. 
Sykes and Macvay, of Castleford, in Yorkshire, 
who are a firm of bottle-makers of some standing. 

On Friday last a number of persons interested 
in the question travelled down into Yorkshire to 
see the system in practical work. There had been 
attached to the ten o’clock Midland train, special 
Pullman cars—and indeed all the arrangements for 
travelling were of a most agreeable nature—the 
party duly arriving at Castleford, in a by no 
means exhausted condition, by three in the 
afternoon. They at once proceeded to Messrs. 
Sykes and Macvay’s works, where 4 small ma- 
chine, which was intended to illustrate the 
system, was at work. This machine was con- 
fessedly incomplete, being, in fact, merely the 
apparatus by means of which the inventor had de- 
veloped his idea. The party, therefore, had to 
take a good deal on trust, especially those members 








of the non-technical press who displayed the con- 
fiding disposition characteristic of them under 
similar circumstances. We think it is a pity Mr. 
Ashley had not made up his mind to produce a 
complete and perfected machine before making his 
big bid for publicity. More good schemes have been 
ruined by going off at half-cock than by any other 
cause. It is true that skilled financial pilotage may 
ignore all these considerations, and command success 
(to the promoters) in spite of all obstacles ; but to 
us it would seem that a premature coup had been 
made. 

Nevertheless, Mr. Ashley has done enough to 
show that he has devised a very ingenious machine, 
although whether he will be able to carry out all he 
promises remains to be proved. The old process of 
making bottles of the nature the machine in ques- 
tion is intended to deal with is extremely simple, 
A large mass of glass is melted in a suitable furnace. 
and into the molten bath of metal an operator dips 
the end of a tube about 4 ft. or 5ft. long. A mass 
of molten glass accumulates on the end of the tube, 
and a bubble being blown into it, it is rolled roughly 
into shape on a slab, known as a marder, the blow- 
ing being continued in the mean time. The glass, 
whilst still adhering to the tube, is then put into 
an iron mould made in two parts, and supported in 
a vertical position, there being, of course, a suitable 
aperture at the top through which the tube projects. 
The operator again applies his mouth to the top end 
of the tube, down which he blows, the result being 
that the glass spreads itself with more or less 
regularity as a film round the inside of the 
mould, which film, in fact, forms the bottle proper. 
So far the process is very simple, and the only 
objection to it is that the work is very in- 
jurious to the blower, thirty to forty years, we 
were told, being a long average of life. A lip 
however, has to be formed on the neck of every 
bottle (except perhaps penny ink and gum bottles), 
so as to strengthen it to take the cork. This is 
done by another operator taking a small fillet of 
molten glass and placing it round the top of the 
neck, the latter of course being made sufficiently 
hot for the fillet to melt on. The fillet and neck 
are then spun between tools held by tongs to give 
the required shape and finish. 

The present cost of labour for this process is 
3s. 6d. a gross. It is claimed that by Mr. Ashley’s 
process the cost of labour will be reduced to 3d. 
per gross, 

The machine that was shown may roughly be 
described as follows : A suitable receptacle is sup- 
ported on a mounting in an inverted position, i.e., 
bottom upwards. Molten glass is poured into this, 
and the receptacle with the glass in it makes a par- 
tial revolution, thus bringing the neck part upwards. 
As there is no bottom to the receptacle, the semi- 
molten or plastic glass gradually falls, too quick a 
descent being prevented by the attendant easing 
it down by a flat spade-like instrument. The 
glass ultimately rests on a disc of metal shaped 
to give the required form to the bottom of the 
bottle. A pair of tools forming the sides of a 
mould, and held on tongs (the disc of metal referred 
to forming the bottom), are then caused to close 
round the still plastic glass. In order to form the 
solid mass of glass into a bottle a hollow die is 
caused to pass into the mass at the neck end, and 
in this way air compressed to 40 1b. or 50 1b. per 
square inch is introduced into the interior of the 
glass, so that the metal is forced round the sides of 
the mould. The pipe through which the air passes 
forms the axis on which the machine makes the 
half revolution, and in order that the process of 
blowing may be commenced whilst the turn is being 
made there is an automatic valve which opens to 
admit the air as the machine turns. 

On Friday last the visitors were shown a single 
machine, but drawings were exhibited of a quad- 
ruple apparatus which would revolve in a horizontal 
plane, and make four bottles one after the other. 
It was also stated that the spade-like instrument 
operated by hand would be replaced by an automatic 
device of wedge-like form which would receive 
motion from a corrugated plate, so as to imitate 
the patting action of the operator’s tool. Many 
other modifications or improvements were also re- 
ferred to, but it would perhaps be premature to 
refer to these in detail for the present. 

The visitors were furnished with figures as to the 
rate of working, &c., from which the following may 
be quoted. By the old process one hole, of which 
there may be several to a furnace, will produce 
7 gross of bottles per day, or 35 gross per week of 
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ARRANGEMENT OF STEAM PIPES ON THE SS. 
(For Description, see Page 654.) 
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five days, that being the limit of endurance of the 
men when blowing, The cost would be, with five 
hands, 3s. 6d. per gross for labour. We believe 
bottles of the class here referred to, such as pickle 
bottles, are sold at about 9s. per gross. With Mr. 
Ashley’s machinery the hole is said to produce 80 
gross per day or 400 gross per week of six days. The 
cost would be, as we have before stated, 3d. per 
gross for labour (one man and two boys), when 
producing twenty-four bottles per minute. The 
present capacity of Messrs. Sykes and Macvay’s 
works is 420 gross per day from sixty holes. Under 
the new system this output would be raised to 4800 
gross per day, which we are told will be equal toa 
saving of 7801. aday in labour. We are also told that 
there are in the principal works in England 600 holes, 
so the saving to the country at large, supposing the 
brilliant promises of the inventor and promoters of 
the system are fulfilled, may easily be calculated. 
What would become of the present race of glass- 
blowers isa problem that those interested in the 
matter are doubtless not called upon to solve. They 
would be for a time martyrs to the march of civilisa- 
tion, in place of being, as they are at present, | 
martyrs to the exigencies of a most unwholesome | 
calling. Our feeling of regret on this score may | 
also be tempered by the thought that English | 
glass-blowers are, before long, bound to lose their | 
occupation in any case if what we are told is correct. | 
Owing to labour being so much cheaper in Belgium | 
and Germany, the trade is gradually leaving the | 
country. At the present day the two countries re- 
ferred to produce 30,039 gross of bottles per day 
out of an estimated daily outout for the civilised 
globe of 46,432 gross, whilst Great Britain and | 
Ireland have to be content with a modest 6206 gross | 
per diem. It therefore becomes the duty of all, 
patriotic Britons to wish Mr. Ashley’s scheme may in | 
time be developed into all its inventor hopes for it. | 
There is one other point which may be referred | 
to. The existing process of bottle-making involves | 
the production of 33 per cent. of scrap. Although 
this may be worked up again there is a certain | 
amount of deterioration of quality in remelting, | 
and of course there is the cost of fuel and other | 
incidental expenses, With the machine described, | 
no more glass is taken in the mould than is re- 
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quired in the actual construction of the bottle, and 
there is therefore no scrap. In screw stoppered 
bottles, too, there is the advantage of getting accu- 
rately gauged necks, a result which cannot be attained 
by the old system, and as the glass stoppers are all 
cast in a mould, there will be no wasters through want 
of fit. 





NOTES. 


CoMBUSTION OF PETROLEUM UPON THE LOCOMOTIVES 
OF THE ELEVATED Rattway In New York. 

PetTRoLEvM refuse has been used upon one of the 
locomotives of the elevated railroads of New York 
City with what is considered satisfactory results. 
The oil is conveyed into the firebox by means of a 
steam injector, and the vaporised oil burns with a 
very powerful flame, against the action of which 
the plates of the firebox are protected by means of 
a lining of firebrick. 


Tae Luiea-Ororen Ratiway. 

The company’s steamer Juanna Nouey, which 
had been expected for some time with rolling stock 
and machinery, arrived at Germundé Lighthouse, 
about ten miles from Lulea, on Sunday, November 
27th. The telegraphic connection between Lulea 

nd Gellivara was opened on the same day. The 
two gangs of men working on the line, and which 
started from Lulea and Gellivara respectively, 
reached each other on November the 24th. There 
are about 900 men at work there. 


THE Evectro-DEposITION OF ALUMINIUM. 

Aluminium has not hitherto been very success- 
fully deposited by electricity, although a number of 
patents have been taken out for different processes. 
A recent method is given by Mr. Herman Reinbold, 
which is as follows: Fifty parts of alum are dis- 
solved in three hundred parts of water and ten 
parts of chloride of alumina added. The whole is 
heated to 200 deg. and cooled, whereupon thirty- 
nine parts of cyanide of potassium are added. The 
object to be plated is thoroughly cleaned and freed 
from grease, then suspended in the bath over the 
electro-positive electrode. A plate of metallic 
aluminium is supported on the negative pole. The 
current used should be weak. Aluminium plating 
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is bright like silver plating, and does not tarnish on 
exposure to sulphurous fumes. 


Tue Forests or Tunis. 

The Tunisian forests consist mainly of oak and 
cork-trees. In the north-western angle of Tunisthere 
is an extensive forest of these trees abutting on the 
Algerian frontier, and inhabited by Kroumirs. It 
covers an area of about 360,000 acres. South of 
this the pine and evergreen oak are found. The 
cork-trees are the most valuable, and yield a 
harvest of cork bark every ten years. The French 
railway company running from Tunisia to Algeria 
has planted a great number of eucalyptus and acacia 
trees along the line. The bark of the latter tree is 
rich in tannin. The native acacia, which grows 
near Sfax, is also used for timber, the trunks 
affording planks of a hard-grained wood taking a 
fine polish. 


THe Urat Iron Inpustry. 

According to an account just published in a 
Moscow paper the Ural iron industry is showing 
signs of improvement at present, chiefly owing 
to the opening up of the iron districts by the 
Ekaterinburg Railway. This passes the principal 
district of all—the Goroblagodat—which for a cen- 
tury and a half has yielded without intermission a 
large supply of Ural iron of every description. In 
the Goroblagodat district there are six iron works, be- 
longing to the Shuvaloff, Stroganoff, and other aristo- 
cratic Russian families. Upwards of 5000 workmen 
are employed in them all the year round, and the 
output consists of 30,000 tons of pig iron and 7000 
tons of the manufactured article. Sheet iron for 
roofing is a speciality of the district. A large pro- 
portion of the pig iron is used in the Government 
dockyards and arsenals. 


MECHANICAL STENOGRAPHY. 

There has recently been introduced in America 
a simple mechanical device for the purpose of steno- 
graphic reporting in place of any methods hitherto 
used, It consists of a small frame holding ten keys 
which impose lateral dashes upon a strip of paper 
about in. in width. This paper unwinds from a 
reel under the levers at the end of these keys. The 
letter, or combinatiou of letters, is indicated by the 
position or grouping of these dashes, and the words 
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are spelled phonetically. Although the instrument 
is very light, and could even be placed in a capacious 
pocket, yet such mechanical devices have a lack of 
adaptability which is not shared by the ordinary 
notebook. It is claimed that it is easier to learn 
than an ordinary system of shorthand, and that the 
speed is about the same, being in both largely de- 
pendent upon the pupil. 


Pusiic Works IN THE UniTED Srares. 

The United States Congress annually votes certain 
sums to be expended in carrying out public works, 
such as harbour and river improvements. It would 
appear, however, that but little is done to deter- 
mine before passing the vote whether such streams 
and harbours are really capable of improvement, 
for not unfrequently orders have been given to im- 
prove the navigation of streams which were never 
in the best seasons more than 2ft. or 3ft. deep— 
and, in fact, one case is recorded in which the sum 
of 75,000 dols. was voted for the improvement of 
two streams which, so far as could afterwards be 
discovered, had no existence apart from the imagina- 
tion of some Government official. On the other 
hand, in dealing with places like New York and 
Baltimore, the utmost parsimony is shown, and 
necessary improvements delayed for years, through 
7 L agpaier of Congress to supply the necessary 
unds. 


PuHoToGRAPHY OF Movine PROJECTILES. 

Some instantaneous photographs of bullets in 
motion have recently been taken in Germany by 
Herren Mach and P. Salcher. The object of the 
experiment was to determine the waves formed in 
the air displaced by the motion of the bullet. The 
first experiments, however, gave only negative 
results, but this was attributed to the fact that the 
bullet had only a velocity of about 780 ft. per 
second, which was not sufficiently rapid to cause 
any very marked disturbance of the air in its path. 
Experiments were therefore made with the Werndl 
rifle, giving a velocity of about 1430 ft. per second ; 
with the Werndl carbine, with a velocity of 1110 ft. 
per second ; and the Guedes rifle, with a velocity 
of 1730 ft. per second ; and with these very distinct 
photographs were obtained, showing in the clearest 
possible manner, the character of the waves set up 
by the bullet in its passage. From these it would 
appear that the air flows away from the bullet in 
hyperbolic lines, whilst a vacuum is produced im- 
mediately behind it. 


THE ProJEcTED DRAINAGE OF THE ZUIDER SEA. 

The preparatory works in connection with the 
laying dry of the Zuider Sea, Holland, are in fair 
progress, and naturally attract a great deal of atten- 
tion all over the country. Should the undertaking 
be successfully realised, it would increase the 
number of provinces from eleven to twelve. With 
the view of energetically promoting this plan, a 
society was formed last year under the name of 
the Zuider Sea Union, which commissioned a 
prominent Dutch engineer to work out a plan for 
the laying dry of the sea. These plans have 
now been laid before the society; it is pro- 
posed to connect the province of North Holland 
with the north coast of the provinces of Friesland 
and Groningen by the aid of twodams. When these 
dams are completed, the sea will be pumped out 
with the exception of a small portion. The town 
of Amsterdam is to be connected with this small 
lake by a deep and broad canal, and the lake will 
also receive the water from the River Yssel. The 
lake will be connected with the North Sea through 
a number of sluices. It has been decided to raise 
a further sum of 90,000 gulden for the continuation 
of the preliminary work. 

Cost or AMERICAN LocomorTIvEs. 

In the discussion on the paper by Mr. F. Brown, 
of Montreal, on ‘‘ Locomotives for the Canadian 
Pacific Railway,” recently read before the Institu- 
tion of Mechanical Engineers, it will be remembered 
that some exception was taken to the statements of 
the cost of production, contained in the paper, 
which were by many members thought to be much 
too low. These figures have, it appears, also attracted 
the attention of locomotive builders in America, 
where, according to the Railway Age, the cost of 
engines of very similar construction is considerably 
greater than that stated by Mr. Brown for his 
engines, which, for an eight-wheel road engine, of 
the American type, with cylinders 17 in. by 24 in., 
62 in. drivers, and weighing in working order 
87,000 lb., was 5740 dols., including 10 per cent. in 
material and labour. On one of the principal 
Chicago roads, a 50-ton Mogul engine cost, with 








10 per cent. added, 8967 dols. ; four eight-wheel 
passenger engines, with cylinders 17 in. by 24 in., 
60 in. drivers, and weighing 42 tons, cost 7420 dols. 
each ; and ten Mogul freight engines, with 18 in. by 
24 in. cylinders, 56 in. drivers, and weighing 47 
tons, cost 7349 dols., figures which considerably 
exceed those given by Mr. Brown. 


CLEARING WATERWAYS FROM VEGETATION. 

An ingenious plan for keeping waterways clear 
of vegetation is in use on some of the French canals. 
The inventor of the scheme, a M. Rabault, uses a 
series of V-shaped scythes, each of which is at- 
tached by the point of the Y to a chain, by which 
they are dragged along the bottom of the stream. 
Each leg of the Y is about 4 ft. 6 in. long, and the 
weight of the whole scythe is about 50 lb., which 
is sufficient to keep it down to its work. The 
chain is attached to a windlass on a boat so that 
the whole arrangement can be raised whenever the 
scythes required to be resharpened, which is 
generally about every hour. The boat is drawn by 
a horse, but two towing ropes are used, one being 
attached to a point near the bow of the boat and 
the other to a point at the stern. Each rope can 
be shortened independently of the other, by means 
of capstans fitted for this purpose, so that the angle 
the boat makes with the resultant line of towage 
can be varied at will, an arrangement which is said 
to be {very useful in passing round curves. Two 
men and one horse only are required to work the 
apparatus, which costs about 120/., and on a canal 
33 ft. broad, is capable of dealing with from 15 
to 16 miles per day. In one case, in which this 
system has been inmtroduced, the cost of keeping 
the channel free from vegetation has been reduced 
60 per cent., whilst at the same time greater effi- 
ciency has been secured. 

Toe New Harsour at CopENHAGEN. 

The North Harbour at Copenhagen, as the new 
harbour is generally called, is making considerable 
progress, although it is not expected to be ready 
till the latter part, of the year 1891. The works 
were commenced in the year 1883, and the number 
of hands employed have nearly the whole time been 
300 in the summer and 100 during the winter. The 
works comprise a large and a smaller harbour ; 
the dimensions of the former are 1200 ft. long 
and 600 ft. broad, with a depth of 24 ft. all 
over. Itis no small work increasing the depths 
from 10 ft. to 24 ft., but it is already so far advanced 
that a few large vessels have been able to enter the 
harbour and get alongside the bulwark, which is 
about ready on the side towards the land. The 
entrance is at present only very narrow, but will, 
when completed, have a breadth of 400 ft. at the 
mouth, decreasing to 200 ft. The opening into 
the harbour itself will be 200 ft. wide, and will 
on each side be protected with a large light- 
house. There are a number of steam dredgers 
at work ; the mud and earth are discharged into 
lighters and landed and transported in tip-car- 
riages on rail to places in the neighbourhood, where 
it is used for levelling purposes. The smaller 
harbour has an area of about 115,000 square feet, 
with 12 ft. of water, and has already been in use for 
some time. It is protected to the north and the 
east by a very solid pier, and its position is very con- 
venient. From the large harbour a quay will be 
constructed the whole distance to the town, about 
800 ft., to the east of the present shore, whereby a 
great deal of valuable space will be obtained. A 
portion of this strip has already been filled up. 
The Copenhagen harbour authorities are carrying 
out this large work themselves. 


Disastrous Borter ExPLosion AT PELSALL. 

On Wednesday, the 14th inst., a disastrous boiler 
explosion occurred at the No. 9 pit belonging to the 
Pelsall Coal and Iron Company, resulting in the in- 
stant death of three men and serious injury to four 
others. The boiler was of the Cornish type having 
a single furnace tube running through it from end 
toend. It measured about 18 ft. in length by 5 ft. 
10 in. in diameter in the shell, and 2 ft. 104 in. in 
the furnace tube. The thickness of the plates in 
the shell was originally about ,';in., and in the 
furnace tube and ends about gin. The boiler was 
furnished with the usual fittings, including two 
safety valves, which were stated to have been 
loaded at the time of the explosion to about 45 1b. 
on the inch. The boiler gave way at the bottom of 
the external shell, and at the left-hand side, where 
in contact with the brickwork setting, the rent 
running through the solid plate for about. 3ft. 
in a longitudinal direction and then extending 





in a diagonal one right round the boiler. Nearly 
the whole of the cylindrical shell was thus 
peeled away from the internal flue tube and 
ends, opened out flat, and thrown about 15 yards 
to the right. The internal flue tube, along with the 
back end, was blown backwards about the same 
distance. The front end, along with a shell 
adhering, was shot forward about 45 yards, where 
it crashed into a cottage, demolishing the front and 
a portion of the rvof. At the time of the disaster 
a number of men were working on the pit bank in 
the neighbourhood of the boiler. Of these three, 
as stated above, were killed on the spot, the body 
of one man being blown over 40 yards, while four 
others were seriously injured. The cause of the 
explosion was extremely simple. The plates at the 
bottom of the boiler where resting on the brick- 
work, and where it first gave way, were wasted by 
external corrosion, till for a length of about 3 ft. 
they were as thin as a sixpence. The corrosion 
had evidently been gnawing away at the plates for 
years until at length they became too thin to resist 
the ordinary working pressure. The inquest on 
the disaster was opened on Friday, the 16th inst., 
before Mr. E. B. Thorneycroft, the deputy coroner, 
but after general evidence of identification had 
been taken, the coroner stated that he proposed to 
adjourn the inquiry for about a fortnight to enable 
Mr. E. B. Marten, C.E., whom he had instructed 
to make a thorough investigation into the cause of 
the explosion, to prepare his report. 


Heiaut AND Votume oF Dry Lanp: Depru 
AND VOLUME OF THE OCEAN. 

At the last meeting of the Royal Society of 
Edinburgh, Dr. John Murray, of the Challenger 
Expedition, made a communication on “‘ The Height 
and Volume of the Dry Land and the Depth and 
Volume of the Ocean.” According to his own in- 
vestigations, the mean height of the land of the 
globe was 2230 ft. {above the sea level, and the 
mean depth of the ocean was 12,480 ft., or 2080 
fathoms. If the ocean were regarded as being 
divided into two parts by the 1000-fathom line, it 
would be found that the mean depth of the area 
having less depths than 1000 fathoms was 2028 ft., 
or 338 fathoms, or nearly the same depth beneath 
the sea as the height of the dry land above it. On 
the other hand, the mean depth of the area beyond 
1000 fathoms is 14,640 ft., or 2440 fathoms. The 
former area—called by Dr. Murray the “ transi- 
tional area’—occupies 24,000,000 square miles; 
and the latter area, which is the abysmal area, and 
is situated fully three miles below the average 
heights of the continents, occupies 113,000,000 
square miles, or more than half of the surface of 
the earth. In the transitional area of the ocean 
there are many and varied conditions in respect 
of light, heat, currents, changes of level, the 
character and variety of the deposits, and in the 
animals and plants which inhabit the various parts 
of the region. The deposits are in most respects 
similar to those which make up a very large part of 
the sedimentary formations of the dry land. In 
the abysmal area there is a uniform set of con- 
ditions, the temperature being near the freezing 
point, with an annual range not exceeding 7 deg. 
Fahr., and there being no sunlight or plant life. 
There is a great abundance of animal life, but the 
forms from various parts of the area are very similar, 
and unlike those of shallower waters; and the 
deposits, which accumulate slowly, are unlike any 
of the sedimentary deposits of the dry land. From 
Dr. Murray’s investigations, it also appears that if 
the dry land of the globe were reduced to the sea- 
level by being removed to and piled up in the 
shallower waters of the ocean, then its extent would 
be about 80,000,000 square miles, and the rest of 
the surface of the earth would be covered by an 
ocean extending to 113,000,000 square miles. Again, 
should the whole of the solid land be reduced to 
one level under the ocean, then the surface of the 
earth would be covered by an ocean with a uniform 
depth of about two miles. 





RACING AND CRUISING YACHTS. 
To THE Epitor oF ENGINEERING. 

S1r,—Mr. Dixon Kemp’s letters appear to indicate that 
he has worked himself into a very furious and unreason- 
able state of mind. The gist and spirit of my original 
statement concerning the handicapping of cruisers by the 
secretary Y.R.A. was not an “invention,” as I proved in 
my last. My remarks about the 6000 rule he passes over 
with the courteous remark that they ‘‘ really are not worth 
noticing.” I am contented to suppose that they were un- 
answerable, 

Concerning the English and American rules, Mr, Dixon 
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Kemp “mary on himself, as any one can read who refers 
to his first letter, where he uses these words: “For any 
given rating under eitherrule,” &c. I gave figures in my 
last (in addition to those ‘‘ quoted”), proving that he was 

uite inaccurate in his generalisation on the rules as to 
their effect upon L and 8S A. 

The concluding paragraph of his letter is intended to be 
witty! But I can assure him that the only ‘‘stick 
whittled” has been—my critic; and the only ‘‘ papers 
snipped ” have been his letters. 

As tothe papers I have written ‘‘ proving absolutely 
nothing,” letters from other people show a different 
opinion. 

My investigations certainly indicated the way to get 
out a satisfactory rule for cruiser racing in terms of S A 
and applicable to Y.R.A. rating, classification, and time 
allowance, a matter which the yachting editor of the 
Field (Mr, Dixon Kemp) worked at unsuccessfully so 
recently as last October. 

hey also proved that the Y.R.A, time scale is one 
founded upon fiction rather than fact, and a tiie scale 
founded upon fact, not fiction, has been suggested, but the 
latter was only published to-day. 

A hot correspondence on ascientific subject is often both 
entertaining and useful, when carried out in good temper, 
but some people appear to be incapable of treating an 
opponent either fairly or with the usual amenities of good 
breeding. 

This correspondence with Mr. Dixon Kemp is now 
closed, so far as I am concerned, 


Deceniber 17, 1887. J. T,. BUCKNILL. 








ARCHITECTS, ENGINEERS, AND 
SURVEYORS REGISTRATION BILL. 
To THE Epitor or ENGINEERING. 

Srr,—The Architects and Engineers Registration Act 
Committee have decided to appoint local honorary secre- 
taries throughout the country for the purpose of making 
known the scope and object of the proposed Act. 

The duties would not, I imagine, be arduous, but the 
most important step to take would be to seek interviews 
with members of either House of Parliament with the 
object of obtaining their support. The Bill is to be pre- 
sented to the House early next session by Colonel Dun- 
can, R.A., C.B., M.P., who has kindly undertaken to 
pilot the Bill through the House. 

Gentlemen willing to act as local honorary secretaries 
to the Committee will oblige by sending in their names at 
an early date. 

Iam, &c., 
Encar Farman, Hon. Sec. 

39, King-street, Cheapside, E.C., London. 








GUNS CONSIDERED AS THERMODYNAMIC 
MACHINES. 
To THE EprTor oF ENGINEERING. 

Str,—I hope you will find room to publish a closer in- 
vestigation 1 have made into the above problem. Itis so 
much more easy to detect errors in others than to avoid 
them oneself. The equation I gave for A H tells only a 
part of the truth. It gives only the loss of energy due to 
the work done by the gases in expanding subsequent to 
their formation, but energy may be, and generally is, 
expended during their formation, also. Before the 
shell commences to move a certain small amount of 
energy is taken up in compressing the air in the inter- 
stices of the powder, and in the air space. Part of this 
may, however, be regained by the subsequent expansion 
of the air. The energy wasted is what is necessary to 
compress the air, and raise it to the final temperature and 
pressure which the gases have as the shell leaves the 
muzzle. If a be the weight of the air, Cv its specitic 
heat at constant volume, T its temperature before the gun 
is fired, ¢, the final temperature, the energy wasted is 
represented by a Cv (t;—T). It would generally be so 
small that we may neglect it. 

But as soon as the shell begins to move, every particle 
of powder gas as it is formed does work in expanding 
from the volume occupied by it in its unfired state to the 
volume by which the space behind the shell has increased 
while it was burning. 

Thus, if o be the ratio of the weight of the powder to the 
volume it occupies before being fired (its specific gravity) 


then work is done by the gases in expanding from = 


to dV. ; and the temperature is thus lowered from fo 
(that of powder fired in vacuo) to 
i 0.074 
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And, A, H being the heat converted into work by ex- 
pean of the gases subsequent to their formation, AH 
eing that converted during their formation— 
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Now, first suppose all the powder is burnt before the 
shell moves. Then we get 
dV, = 2% 
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In this case Vo = a constant 


et 
which is, in fact, Mr. Longridge’s equation. 

Secondly, suppose we make our powder burn at a rate 
proportional to the velocity of the shell at each point in 
the bore. This is the ideal “ slow-burning” powder. For 
this we have 
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m being constant. 
Substituting for V. we find that, since we 
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expression for A, H vanishes and we get 
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which is the same expression as in the first case. 
_ Hence we see that a theoretically perfect ‘* slow burn- 
ing” powder gives as good a result as a‘ quick burning” 
one, while the pressure in the bore of the gunis very mucb 
lower, and constant while the shell travels down the bore. 
Since in this case the pressure in the bore is constant, 
the gases when once formed do not expand any more, so 
we might have anticipated that A; H would vanish. Also 
we see that in this case any powder which is burned before 
the shell begins to move is quite wasted. The resulting 
gases might as well be a dead wad, as they never have a 
chance of expanding. If the pressure rises as the shell 
travels down the bore, such gases (and in any case any 
interstitial air, or air space) are a disadvantage, as they 
would absorb energy by being compressed. Hence we see 
that if the burning of the powder could only be perfectly 
regulated, both air space and retention rings would be 
mistakes. In practice it is impossible to reduce the initial 
rate of burning of the powder sufficiently, and the air space 
is introduced to reduce the initial strain, and it is also im- 
possible to increase the final rate of burning sufficiently so 
that the retention ring is introduced to prevent the shell 
flying away from the powder before the pressure has risen. 
These objects are of course more or less opposed to each 
other, and unless the rate of burning of powder is very 
irregular, it is difficult to understand both devices being 
used in the same gun. It is quite true that with an 
imperfect “slow burning” powder there is a loss 
of efficiency. That it to say you do not get as 
much energy out of a pound of powder. But when 
Mr. Longridge for this reason advocates the use of quick- 
burning powders, he forgets that economy of powder is 
seldom or never a consideration of any importance. The 
limitations to the power of guns vary according to the 
purpose for which they are designed, weight of the gun, 
and violence of recoil being the two principal considera- 
tions. Hence it does not matter if you have to use double 
the powder charge, if by using slow-burning powder you 
get a gun which is superior in the above respects. Even 
steam engines are not all designed for maximum economy 
of fuel, as for instance, in locomotives. It is not because 
guns cannot be built strong enough to stand quick-burn- 
ing powders that slow-burning ones are used, but because, 
ceteris paribus, a lighter gun can be built to give a given 
result better with slow-burning powder than with quick. 
And this will remain true at least of heavy and siege guns, 
however much gun-making may be improved. Be field 
guns, where violence of recoil prevents the guns being 
made very light, even if their strength admits, it would 
probably be better to utilise the necessary extra weight 
in making them strong enough to use quick-burning 
powders ; as by this means a number of incidental ad- 
ae such as smallness of cartridge, &c., would be 
gained. 
_ Hence we see that the object of the maker of slow-burn- 
ing powders should be to design a cartridge whose rate of 
burning shall increase as the square of the time, and that 
the guns should be designed of such a length as exactly to 
allow the whole cartridge to be consumed before the shell 
leaves the bore, 
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Believe me, Sir, ee faithfully, 
r E.T. Drxon, Lieut. RA. 
Bailey’s Hotel, Gloucester-road, Dec. 17, 1887. 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE. 
To THE EpiTor oF ENGINEERING. 

S1r,—I have read with much interest your very able and 
interesting article on the Appold prvke, but there are two 
points in your treatment of the subject which are open to 
criticism, and upon these I propose, with your permission, 
to make a few comments. You remark in the course of 
your article that ‘‘ Mr. Halpin and Professor Barr appear 
to have regarded the load carried by the alleged copy of 
the R.A.S. brake as obtainable by multiplying the weight 
hung upon the brake stays by the radius at whichit is hung, 
and deducting the pull on the Salter’s spring balance 
multiplied by the distance from the centre of the brake 
wheel at which it acted. This, however, is not the manner 
in which the influence of the compensating levers should be 
ascertained. What is required is to determine, in the case 
of any given arrangement of compensating levers, what 
effect is produced by them on the minimum tension of the 
brake strap, this at once giving, as explained, the difference 
in the lifting power of the brake—if any—due to the 
introduction of the levers.” 

Now whatever may be the case as regards the accuracy 
of Mr. Halpin’s and Professor Barr’s observations, there can 
be no doubt whatever about the correctness of their method 
in principle.* The pull on the Salter’s balance—or the 
reaction of a so-called fixed bearing or support, which is 
merely a very rigid spring—bears a direct relation to the 
effect produced by the compensating arrangement on the 
minimum tension of the brake strap, and the measurement 
of the pull by a balance or otherwise appears to be the only 
practicable method of arriving experimentally at that effect. 
The method explained by you involves a calculation for 
which the co-efficient of friction f must be known, or else 
the minimum tension without compensation actually 
measured (an operation, I think, of some practical diffi- 
culty) and corrected to allow for the effect of compensation. 

You explain, in the course of your article, that any 
errors incidental to compensation may be avoided by so 
arranging the proportions of the mechanism that the 
tension in kg (vide sketch) equals that ink J. Now it 
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is easy to show that this condition is only fulfilled when 
the point 7, at which the force F exerted by the balance 
acts, is at the centre of the brake wheel O; then F has 
no effect on the working of the brake because it acts at 
the radius 0, but in that case there is no compensating 
action. Suppose the point i to be somewhere below the 
centre, as shown in the sketch ; in order that the tension 
in g k may be equal to that inh J, as the moment of the 
one about 7 as centre must equal that of the other, the 
normal distance k i of k g from 7 must be the same as hi 
the lever arm, at which the tension in AJ acts, Since 
9 k is tangential to the circumference at ¢, it is obvious 
ki and hi can only be equal when & i coincides with 
t O the radius of the brake strap, 

It is not necessary to introduce the angle hg k directly 
into the calculation at all, but as you have preferred this 
method, it may be well to mention that for any point of 
suspension other than O, the sine of h g k is not the same 
as the ratio of ih to ig (assuming of course that the 
point’ lies on the circumference of the brake strap). For 
the position of i shown in the sketch, the above condition 
would be fulfilled for a point 2 instead of h, outside the 
strap, but in that case the other circumstances are entirely 
altered. 

To sum up, the tensions ing k andh J are only equal 
and the force F inoperative, when the point of suspension 
of the compensating lever is at the centre, but under 
these circumstances no compensation can take place. Asa 
matter of principle, therefore, the force F acting at the 
point of suspension, should, with the conditions obtaining 
in practice, be taken into account; it may be, and in 
many cases no doubt is, so small as to be negligable, the 
tension on the strap at A being very low. The ratio of 
the tension inh J to thatin g k is as i & (or t x) toth, 
and the closer ¢ approaches the centre O the more nearly 
does this ratio approximate to unity, while at the same 
time the compensating action decreases. The real diffi- 





* [We acknowledge having made a slip in our remarks 
on this head. In using the pressure on the point 7, how- 
ever, a deduction has to be made for a reason which none 
of our correspondents have so far mentioned. For reasons 
which we have stated in another note, however, we will 
postpone any detailed explanation of this point, —Ep. E.] 
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culty, in fact, would appear to consist in obtaining a 
correct average value of the pull on the balance which 
must vary continually, probably some automatic record- 
ing instrument would be necessary to get accurate results. 
Yours truly, 
G. R. Bopmgr. 
14, Delahay-street, Westminster, S.W. 





To THE EpiTor or ENGINEERING. 

S1r,—I netice in your last issue that Messrs. J. and H. 
McLaren refer me to The Engineer for their reply to my 
letter which appeared in your issue of the 9th inst. As 
my letter was written commenting on a communication 
from them which appeared in your journal, I should have 
thought Messrs. McLaren might have had the courtesy 
to reply through the same medium. As I do not take 
The Engineer I am deprived of the pleasure of seeing 
their reply, but I have my consolation in the thought that 
if it as incomplete and unsatisfactory as their answer to 
the remarks of my fellow-correspondent ‘* Brake,” I have 
not missed much. 

Tnow learn from Messrs. McLaren’s last letter that 
the trials of Mr. Halpin and Professor Barr on Sep- 
tember 13 and 14 succeeded a ‘‘number of experiments” 
made by Messrs. McLaren themselves. I presume, 
therefore, that the results obtained on the above-named 
dates were rehearsed effects, and that the trial of Sep- 
tember 14 represented the worst result which could 
be got by a brake alleged tobe of the R.A.S.E. pattern. 
Now either Messrs. Halpin and Barr knew this or 
they did not, and for the sake of their professional 
reputation it is desirable that they should give some 
explanation on the point. Mr. Halpin especially ought 
to state whether—when he wrote his report on No- 
vember 22—he was or was not under the belief that 
the brake he condemned fairly represented those used 
at Newcastle. 

Iam yours truly, 
ONE WHO HAS MADE MANY ENGINE TRIALS. 

Lincoln, December 17, 1887. 





To THE EprTor oF ENGINEERING. 

Str,—It is a matter of surprise to me, and I dare say 
to many others amongst your readers, that you should 
continue to uphold the accuracy of the Appold brake, 
under any circumstances when the pressure on the fixed 
point is neglected. 

I take it that the object in a brake test is to measure 
as accurately as possibly the mean turning moment 
exerted by the engine on its shaft, and if this be so no 
force which acts on the brake and the moment of which 
about the centre of motion is not zero should be neglected. 
Such forces are : 

a, The tangential forces due to friction. 

b. The test weight. 

c. The reaction of the fixed point. 

As Mr. Hartnell pointed out last week, no arrange- 
ment of the lever and no modification of the angle at 
which the strap leaves the lever will have any effect on 
the error due to neglecting (c) unless it has the effect of 
altering the moment of (c) about the centre, and if the 
arrangements shown in Figs. 2 and 3 in your article of 
last week be looked at in this light, the error in each case 
will be found to be the same. For the pressure on the 
fixed point iis 137 — 123.3 = 13.7 lb. in each case. If 
this be so, how account for the conclusion at which 





you arrive? Well, I suppose, the hurry in which the 
article was written must be the excuse, or the fact 
that the reasoning upon which such a conclusion 
was founded applies to an impossible construction. 
For, taking your letters and figures, and putting oh=R, 
o0i=r, theng h=} (R-r), and since the angle o g k= 
sin-1 ¥, the portions of the strap A j and g k are tan- 
gential to a circle with centre 7, and not to the circle with 
centre 0, as shown on your diagram (Fig. 3). 

The length of the perpendicular angle g k from o 
is w{R+} (R- r)} =R-ys7. Thus, though the tensions 
in the portions of the strap h j and g k are equal, the 
moment of the latter about o is less than that of the former 
by the quantity 137 lb. x 7s r=13.7 r, and this is the error 
due to neglecting the moment of the reaction of the fixed 
point. 

It is evident that, as the strap does not touch the wheel 
between the points g and k, the excess of the moment of 
tension about the centre of motion of one part of the strap 
over that of the other part is not due to the action of the 
wheel on the strap, but to the introduction of the com- 
pensating lever with its upper end pressing against a fixed 
support. I believe the same argument will apply to the 


lever as illustrated in your issue of December 9, and that 
the only directions in which it is possible to reduce the 
error under discussion are: (1) by bringing i closer to the 


centre 0; (2) by reducing the ratio Ay (3) by increasing 


the coefficient of friction ; and, perhaps (4) by introducing 
the compensating lever at a point nearer to that of mini- 
mum tension in the strap, but no doubt for practical pur- 
poses it is better to measure the pressure at the upper end 
of the lever and allow for it in the calculations as Mr. 
Halpin and Professor Barr did. 

Such experience as I have had in brake tests leads me 
to the conclusion that, so far as lubrication is concerned, 
Messrs. McLaren are correct in saying that the coefficient 
of friction when water is used is far less than when oil is 
the lubricant, but this experience only applies to a brake 
with soft wood blocks, and comparatively light pressures 
between the surfaces, and the case might be different if 
hard wood were used. Yours faithfully, 

J. H. Hamitton, 
Newcastle-on-Tyne, December 19, 1887. 


’ To THE EpiTor or ENGINEERING. 

Srr,—The discussion on the Appold brake, arising out 
of the results of these trials, manifests very vital differences 
of opinion as to the exact action of the compensating 
levers, and while there certainly must be some serious 
errors in the amount of the spring balance tension (at the 
upper end of the compensating levers) given in report of 
Messrs. McLarens’ trial of September 14, yet it would 
appear clear that any external force applied to the brake 
strap must be properly taken into consideration if it has 
any leverage, or moment, relative to the axis of revolution ; 
that is to say, if the line of action of the force does not 
pass through the axis. 

Thus, as Mr. Hartnell says (page 624, bottom), no 
modification of these compensating levers will make the 
necessary correction for exact accuracy without at the 
same time nullifying their compensatory action, and 
just as their arrangement is modified to attain greater 
accuracy, so will their compensatory action be lessened. 


| After having carefully studied your article (page 628), and 


Mr. Maw’s remarks as quoted (page 606), 1 venture to 
maintain that any analysis of the action of these com- 
pensating levers must be erroneous, or, at least, incom- 
plete, if the force at the upper end on point of support be 
not considered. 

For example, take Fig. 2, page 628, which is given to 
illustrate the error that is supposed to ensue when the 
links h j and g k make equal angles with the compensating 
lever; let the lever be prolonged and fixed to an eye 
encircling the shaft ; this may not make the tangential 
tensions equal, and yet I think no one will maintain that, 
with such an arrangement, any error would be introduced, 
since no external force, with a turning moment about the 
axis, is in action, excepting only the weight W and the 
torsion on the shaft. 

Not only so, but a further consideration of the condi- 
tions in Fig. 2 will show that the links hj and g k cannot 
make equal angles with both the lever i g and the tangents 
at their extremities 7 and k, and thus the conclusions 
stated, as to the relations between the forces, are vitiated ; 
for clearly, if the links do not make equal angles with the 
levers the system is not one of parallel forces, and the 
“lever” ratio does not hold good ; and on the other hand, 
if they do not make equal angles with the tangents at their 
extremities the tangential components do not bear the 
same ratio to the stresses in the direction of the lengths of 
the links. 

Again, consider Fig. 3. The omission to deal with the 
force at 1 is important, because it is easily shown that, 
unless the point 7 is situated on a radial line drawn to the 
point of intersection of the tangents drawn from j and k, 
or in other words, to the point where j A (produced) meets 
g k, the two tangential tensions cannot be equal, in spite 
of the conformity of the angle hg k to the stated condi- 
tion. This follows from the consideration that the lever 
ig is in equilibrium under the action of four forces: (1), 
its weight, which may be neglected; (2) and (3), the 
tensions along the links constituting force applied to A and 
g; and (4), the reaction of the anchorage i. These three 
latter forces must meet in a point or else be parallel. In 
the case in question the latter relation is excluded, and 
the former must hold, and thus, in order that the two 
forces at h and g may be equal, the line joining i to the 
intersection of their lines of action must bisect the angle 
between these two lines, and as these lines are tangents, 
¢ must lie on the radius drawn to their point of inter- 
section; this, at one and the same time, secures the 
equality of the tangential forces and indicates that the 
external force at i has no moment relative to the axis. 

On the whole it may be maintained that, although the 
observations and calculations of Mr. Halpin and Pro- 
fessor Barr need correction, yet the theory upon which 
they worked is indisputable, and not only so, but their 
method is certainly the simplest. 
Apologising for the length of this letter, 

I am, Sir, yours truly, 


WILLIAM Sisson, 
Falmouth, December 19, 1887. 


To THE Epitor oF ENGINEERING. 

S1r,—It had not been my intention to take any part in 
the controversy now going on in your columns and in those 
of your contemporary The Engineer on the Appold brake, 
and it is not without reluctance that I now ask you to 
allow me a little space, in which to endeavour to clear up 
some points in the discussion. 

I should not have thought that the method adopted by 
Mr. Halpin and myself, in calculating the brake horse- 
wer of Messrs. McLaren’s engine in our test of Septem- 





r 14, could have been questioned by any one acquainted 


with the elements of mechanics. The fact that our 
methods have been questioned, however, not only by your 
correspondents, but by yourselves, and further the charge 
which you bring against Mr. Halpin and myself of deal- 
ing unfairly with the engineers and judges of the R.A.S., 
places me under the necessity of defending my position 
in regard to the tests published in your issue of De- 
cember 2. 

I would point out, in the first place, that I have, so far, 
entered into no criticism of the actions of the engineers 
and judges of the R.A.S., nor is it my intention now to 
do so. I took part in a careful experiment, the result of 
which has been published. I cannot see that in this I 
am more culpable than any scientific man who arrives 
at results which may possibly have an effect in regard to 
the opinions or actions of others. Further, I would say 
that [ now write altogether on my own account, and all 
that I have up to this time had to do with the matter is 
found inthe report to Messrs. McLaren, published on 
page 584ante. I therefore think, with Messrs. McLaren, 
that your charge against me (on page 606 ante) of dealing 
unfairly with the engineer and judges of the R.A.S., is 
wholly unfounded. 

I am glad to notice in your issue of last week that you 
agree that there is nothing in the ‘‘ cranking” of the levers, 
except in regard to convenience of construction. If the 
lines of pull of the straps for any position of the levers 
be produced to meet one line (such as the centre line of 
the lever which you figure on page 606) and the straps be 
attached at the points so found, the action—for that one 
— be precisely the same as in the cranked 
ever, 

On page 606 you quote Mr. Maw’s remarks on a 
mode of designing an Appold brake which would render 
the brake free from the errors to which such brakes 
are liable as when made in the usual way. I was ac- 
quainted with this passage before, but 1 must confess 
that the arrangement of angles there specified which 
would accomplish this result was always very mysterious 
tome. The more explicit explanation given by you in 
your last issue with the accompanying figure (Fig. 3) 
dispels my doubts, and makes the required conditions 
quite cleartome. And here I would remark, that if the 
brake be designed as you specify, I, for one, will not 
question the customary mode of calculating the results of 
tests made by means of it. I can even go further than 
you do, for while (vide page 629 ante) you hold that the 
levers only act with strict accuracy when in one position, 
I hold that—neglecting the weight of the levers—they 
would act with strict accuracy in all positions, The 
question, however, is, is the brake ever constructed on the 
principle you specify, and if so, would it be an Appold 
brake at all? think not. It seems that our critics do 
not accept our mechanics. I shall therefore have to appeal 
through something still more elementary; I must try 
geometry. 

You ‘show how by attention to details the errors just 
pointed out can be avoided.” You say ‘‘ the levers are 
proportioned so that the length g i is to g h as 10 to 
1,” “the portion of the strap connected at A joins the 
levers at right angles,” ‘‘ while the portion attached at g 
leaves the levers at an angle hg k of which the sine=.4; 
radius,” “‘ the line g k is tangential to the quadrant of the 
brake strap between B and A.” Very good. Join the 
point k to the centre of the brake circle, which point I 
shall callo. Then since sine hg k=,%, we have 


lg:gk::9:10 

But the triangles 7g k and kog are similar, therefore 
lg:gk::ko:o0g 
ko:0g::9:10 

but k o=ho, therefore 


and hence 


ho:og::9:10 
or 

go:ghk::10:1 
But you say 

gi:gh::10:1 
therefore 


gi=go 


In plain English your own specification of a properly 
designed Appold brake amounts to this, that the point of 
attachment of the lever must be at the centre of the brake 
axle. I quite agree that in a brake so designed no error 
will result from neglecting the force at the point of attach- 
ment of the levers, because a force applied at the axis of 
the brake has no turning moment about that axis. I 
think, however, that it would be much simpler, and it 
would amount to precisely the same thing, if the ends of 
the brake strap at h and & were simply attached together 
as in your Fig. 1. In the light of this simple proof { may 
remark that your foot-note on page 628 is not a little 
amusing. 

You remark (vide page 629 ante) that the method 
adopted by Mr. Halpin and myself ‘‘ is not the manner 
in which the influence of the compensating lever should 
be ascertained. You do not explicitly say, however, that 
our method is wrong. I might go on to am by reference 
to mechanical principles of the most elementary kind that 
the method you specify amounts to precisely the same 
thing, but I shall not trespass on your space to do so, 
but shall leave it to your numerous student readers as a 
little problem in mechanics which one may take the 
liberty of setting in an examination paper some day. 

I cannot close without a surprise that you 
should apply what you call ‘* Rankine’s formula” to 
brakes under the conditions of those now being discussed. 
If your readers will look to the assumptions upon which 
that formula is based —as one should always do in apply- 
ing any formula—they will find that the formula is 
pal me on the assumptions: (1) That the bearing sur- 








face is continuous over the whole of the arc of contact ; (2) 
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that the brake strap is perfectly flexible ; (3) that the so- 
called law of solid friction—friction proportional to pressure 
—holds for the surfaces in contact. I do not see that the 
first two of these assumptions are fulfilled by brakes with 
such straps and blocks as those we are now considering. 

I should have thought, also, that it is ‘too late in the 
day”—especially now when Mr. Tower’s experiments are 
so well known to engineers generally, and not least to the 
readers of your paper—to apply the “ law of solid friction 
to copiously lubricated surfaces.” Also, I do not know 
how you can, in the face of Mr. Tower’s results, assume 
a coefficient of friction of 0.2 for freely lubricated surfaces, 
and if your readers will apply the formula you use— 
though, as I say, I hold that itis not applicable within any 
reasonable limits—to the results of our test on September 
14, I think that they will find that the so-called ‘‘co- 
efficient of friction” which they will deduce is not out of 
all belief when taken in connection with Mr, Towers’ 
results, Yours truly, 

ARCHIBALD Barr. 

Paisley, N.B., December 21, 1887. 

To THE Epitor or ENGINEERING. 

Srr,—I have read with much interest the letters of your 
various correspondents on the brake question. I have 
spent considerable time in testing engines ona brake fitted 
with Appold compensating levers, and have found that 
when the brake is kept cool by running the water inside 
the rim (the outside being lubricated with tallow), that 
more power is needed to lift a given load than is required 
if the water is run on the outside of the rim. 

I have also noticed that when the water gets in between 
the blocks and the rim, that the straps require to be 
tightened to sustain the load and the engine runs lighter. 

The coefficient of friction in the blocks varies as the 
temperature of the brake wheel rises or falls; therefore 
in my opinion the Halpin brake supplies a long-felt want 
in the testing shed. By means of the inlet and outlet 
pipes, the water can be regulated, and the temperature, 
during the whole of the run, kept steady, ae at 70deg. ; 
thus the tallow will not be so readily melted, and run 
off the rim, as is the case if the temperature rise to 110 deg. 
as given by Mr. Hartnell. At 110 deg. ‘great attention 
is required from the attendant to keep even an approxi- 
mately uniform lubrication. It is evident from Mr. 
Hartnell’s letter that he had used the trough-shaped rim 
prior to Mr. Halpin, which was certainly a step in the 
right direction; but it seems to have been left to Mr. 
Halpin to design a brake with a combination of parts, 
which to my mind makes a practically perfect brake. 
No doubt frequent readings will be required to be taken 
from the spring balance, but as Mr. Halpin couples this 
balance to the Moscrop recorder, the line given by this 
instrument will be of great value as a check against 
the attendant. All engaged in engine testing are greatly 
indebted to Mr. Hartnell and Mr. Halpin for their as- 
sistance in perfecting this hitherto very imperfect ap- 
pliance. 

I may say that any one whois accustomed to the work- 
ing of brakes similar to those used by the R.A.S.E., 
can make the results pretty much as he pleases by a 
judicious use of water or tallow. 

FRANK PErry, 

Mountnessing Hall, Brentwood, Essex. 

To THE EprTor oF ENGINEERING. 

Sir,—I am sorry to say that Messrs. McLarens’ letter 
published in your last number doesnot afford muchinforma- 
tion. My remarks in my last letter appear to have had an 
irritating effect on Messrs. McLaren, a matter which I 
regret, as I fear this irritation has rendered them some- 
what oblivious of the real points they have to meet, if 
they wish to convince engineers generally of the correct- 
ness of their contentions. May I state a few of these 
points with a view of getting clear answers with respect 
to them ? 

First, then, what do Messrs, McLaren consider a ‘‘lar; 
error” ina brake? In their last letter they say: ‘‘We 
“do not pretend to give the amount of error in the 
** R.A.S.E. brakes ; we are satisfied to say that there is 
** a large error sufficient to render these trials worthless 
** and untrustworthy.” This is somewhat indefinite ; what 
is a large error? 

Second, do Messrs. McLaren ard the brake used 
in the trial of September 14 as fairly representing the 
R.A.8.E. practice, or do they not? If they do so con- 
sider it, how do they explain its giving results varying 
so enormously from those obtained at Newcastle that a 
load of 381 lb. had to be put on the brake to get the engine 
to indicate 22.2 horse-power, whereas at Newcastle a 
brake load of 265.75 lb. caused the power indicated to rise to 
24.02 horse-power, although the speed was practically the 
same (148.5 and 149 revolutions) in the two cases? Or on 
the other hand if they do not consider the brake they 
used to fairly represent the R.A.S.E. brake, why was it 
used at all, or being used, why is it referred to in Messrs. 
Halpin and Barr’s report as of the R.A.S. type? As 
bearing upon this point, it is to be noted that Mr. Halpin, 
n his own report, expressly says that the special object 
of the test ‘“‘was to determine by actual experiment the 
** error in the results shown by the Appold brake as used 
** by the Royal Agricultural iety.” I have italicised 
two words in this quotation as they are important in view 
of the fact that Mr. Halpin attributes a 56.8 per cent. 
error to the brake with which he experimented, 

. Third, I notice that Messrs. McLaren affirm that the 
error which I have pointed out as producible by a mal- 
arrangement of the details of the compensating levers, 
is “‘no error at all,” but that the real error ‘‘ has yet to be 
** dealt with,” while they further offer, if my ‘ wisdom” 
** cannot solve it,” to publish the solution themselves, 
Now, inasmuch as I do not know what the error is to 
which they thus so mysteriously allude, I certainly cannot 








claim to solve it, and I ask them to drop beating around 
the bush and to publish the solution at the earliest oppor- 
tunity. 

Fourth, will Messrs. McLaren say what wood was used 
for the brake blocks employed in the trials of September 
13 and 14, and were the blocks provided with any channels 
for the admission of lubricants between the surfaces of 
blocks and wheels ? 

Fifth, what was the section of the hoops used to connect 
-, blocks, and were these hoops similar in the two 
trials? 

Sixth, in the trial of September 13 what was the scale 
of the spring balance used; was the pull recorded by the 
Moscrop recorder the identical pull shown by the scale 
of the spring balance? 

Seventh, I am not clear whether Mr. Halpin objects to 
the use of the Appold levers in toto, or whether he only 
deems them untrustworthy if used without internal cool- 
ing of the brake rim. Messrs. McLaren, I gather, con- 
demn the Appold brake absolutely. 

As regards Messrs. McLarens’ suggestion that I should 
carry out certain experiments, I may say that I fulfilled 
their request in anticipation by carrying out such an in- 
vestigation many years ago, without, however, getting 
the wonderfully abnormal results which they now foretell, 
I may add that I have also used a brake with cast-iron 
blocks cast hollow so as to form pockets containin 
water, which during the run slowly evaporated. Oi 
was used between the blocks and brake wheel. 

Mr. Hartnell is quite right in stating that a sudden 
application of additional lubricant during a run will cause 
the weight to drop and the engine more or less ‘‘run 
away” momentarily, I gather, however, from his further 
remarks that he has never practically tested what this 
apparent release of load really amounts to, If, however, 
he will take indicator diagrams just before and just after 
such an occurrence he will I think cease to attach much 
importance to it. The fact is that when an engine, not 
fitted with a very delicate governor, is driving a brake, a 
very small variation of load makes a great deal of ‘‘ show ” 
in apparent effects. Moreover, most engineers when 
making careful brake trials endeavour as much as possible 
to avoid irregularities in lubrication. As you justly pointed 
out last week, the tightness of the brake strap should be 
adjusted by the tightening screws to suit the class of 
lubrication employed, and to bring the compensating 
levers into their proper central position, leaving them 
only unavoidable irregularities to deal with. What is de- 
sired in such a trial is to give a steady load to the engine 
and not to experiment on the value of various lubricants, 

Tam, yours truly, 

Manchester, December 19, 1887. BRAKE. 





To THE EpIToR OF ENGINEERING. 

Srr,—Referring to the present discussion in your paper, 
the following experiments made in 1876 with an Appold 
brake having Amos compensating levers we think will be 
interesting to your readers, and we have pleasure in giving 
youa copy of notes (made at the time) from our experi- 
ment book. They bear especially on different strains on 
the centre of the pad ine lever with different loads 
on brake, &c. Yours truly, 

Bryan DoNnKIN AND Co, 

Southwark Park-road, Bermondsey, London, S,E., 

December 19, 1887. 
Experiments on Six Horse-Power Compound Engine. 
April 24, 1876. 

In order to determine the weight on the Amos adjust- 
ing levers of the brake, the pins which served as fulcrums 
to these levers were taken away, and the tops of the 
levers were kept in position by strings, one pair running 
horizontally over pulleys at d, another pair made fast at e, 
and a third pair threadled round the shaft and carried 
vertically up to handrail at f. 

In working, the pair of strings going over the pulleys 
at d and carrying weights at g were the only ones used, 
the other two pairs being quite slack, and in fact these 
two pairs, to e and f, were put on only as safeguards. 

The engine was run for half an hour or so with 200 Ib. 
(=to 10 horse-power at 100 revolutions) on the brake 
until the wheel was well warm, as in average working, 
the strings over the pulleys at d being meanwhile made 
fast at g and the weights on the brake lifted by screwing 
the adjusting screw at k. The strings at g were then un- 
fastened and weights attached to them sufficient to bring 
the weights on the brake up to their working position, 
care being taken meanwhile that the centre a was about 
plumb under the centre of the wheel. The screw at k 
required a little adjusting as well as the weights on g in 
order to satisfy these conditions, and in fact by disregard- 
ing the position of the centre a and screwing up or slack- 
ing out the adjusting screw at i, a greater or less weight 
at g could be made to keep the brake central. 

The distance of the string a d below the centre of the 
shaft was 6% in. full in the three following experiments. 

With 10 horse-power (==200 lb. at 2 ft. 74in. radius) on the 
brake, the weight at g required to be from 101b. to 12]b., 
111b. being apparently the most correct amount. 

With 7 horse-power (=140 Ib.) on the brake, the weight 
at g was from 6}1b. to 7}1]b., 621b. being apparently 
right. 

Vith 5 horse-power (=1001b.) on the brake, the weight 
at g was from 441b. to 541b., 51b. being right. 

The strings were then altered to the position shown in 
dotted lines a’ d’ g’, the point a’ being half way between 
a and b, or 1 ft. 62 in. about below the centre of the shaft. 
Under these new conditions, with 5 horse-power (=100 Ib,) 
on the brake, the weight at 9’ required to be from 84 lb. 


to 91b. 
Apri! 26, 1876. 
A further trial of the weight on the adjusting levers of 
the brake was made by fixing strings to the tops of the 
levers at a, 6Zin. below the centre of the shaft ; and also 


a second set fixed to the levers 4 in. above the point b, or 
2 ft. 23in, below the centre of the shaft. Both pairs of 
strings were taken over pulleys, so that either or both 
could be used to hold the levers in position. The en- 

ine was then started with seven horses, or 1401b. on the 

rake, the stop strings being used and the bottom ones 
being left slack. At first it wasfound that 31b. to 4 Ib. 
on the string was sufficient to hold the brake up, as the 
wheel was cold and the tallow stiff. After running for 
some time, however, the weight required on the top string 
was 6 lb. (and it continued to be sufficient until the end 
of the run, which lasted about three hours). When the 
top string with its weight had been properly adjusted, it 
was slacked out, and the bottom string was brought into 
use, the weight upon it necessary to keep the brake on 
the centre was found to be 211lb. The weights required 
were left on the two strings, and either the top or bottom 
string was brought into action by looping up and sup- 
porting the weights on the other string. 

The engine was now run with the governor disconnected 
at 92 revolutions per minute, the top string being in use. 
The steam ,was kept steady, and the weight taken on to 
the bottom string instead of the top. The result was that 
the engine ran away to 130 revolutions, dropping down to 











120. To bring her back to her former speed 16 lb. were 
added to the 140 lb. on the brake, and to bring the brake 
to the centre 1 lb, was added to the 21 lb. already on the 
— string. The speed of 92 revolutions was then re- 
gained. 

This was repeated two or three times, and also the 
converse was tried successfully, of taking the weight from 
the lower on to the upper string, when the engine 
slackened down considerably. 

The lower strings were now shifted up a foot, so being 
about 184 in. below the centre of the engine, the top strings 
remaining as before. The lower strings now slanted a good 
deal, as they were taken over the same pulley as before, as 
there was not time then toalter it. It was then found that 
although the speed of the engine was altered by reversing 
the strings the difference was not sufficient to be measured 
by putting weights on the brake, as the variations of speed 
of the engine running under constant conditions were 
nearly as much as those produced by changing from one 
string to the other. 

It was found that applying tallow to the brake made 
the weights on the brake rise a little, but adding oil 
tended to sendthem down. An attempt was made to run 
the engine without the compensating levers, but it was 
found impossible to keep the weights properly suspended 
for more than a minute or so. hen so suspended the 
addition of oil sent down the weights with a force of some 
8b. or 10 lb., or tallow (instead of, not with oil) sent them 
up with a force of 2 Ib. or 3 lb. 





[Considering the great interest which has been excited 
by Messrs. McLarens’ condemnation of the Royal Agri- 
cultural Society’s engine tests at Newcastle, and the 
numerous points in connection with those tests which yet 
remain open for discussiun, it would be premature on our 
part to at present attempt any summary or criticism of 
the opinions advanced. It may, however, be as well to 
point out that the main question to be determined is not 
whether or not the Aseud brake is absolutely free from 
error, but whether, if properly proportioned and used, it 
is a contrivance which may be legitimately employed in 
such trials as those at Newcastle. This is the question 
which Mr, William Anderson and Sir F. J. Bramwell, as 
consulting engineers to the Royal Agricultural Society, 
had to determine in making the arrangements for these 
trials, and this is the question which should be chiefly 
considered now. Mr. Anderson and Sir F. J. Bramwell 
(both of whom have had large experience in the working 
of these ae | appear to have decided that the error 
(if any) involved in their use, was of no practical import- 
ance, while Messrs. McLaren hold that the use of these 
brakes rendered ‘their trials worthless and _untrust- 
worthy.” There is also a side issue on which it is 
Gedinabio that the present correspondence should elicit 
some information, and that is the behaviour under heavy 
loads of other self-adjusting friction brakes which have 
been proposed as substitutes for the Appold. Professor 
Barr has, we believe, a Thomson brake in use at the York- 
shire College, and it would be interesting to know whether 
or not that brake can be run without trouble with widely 
differing descriptions of lubrication and with fairly heavy 
loads.—Ep. E.] 





QuKENSLAND TeLEGRAPHY.—The Cape York line has 
been virtually completed. Telegraphic communication has 





also been established with Thursday Island. 
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ah ‘ boat and shipbuilding material is about double what it 
EXPERIMENTS ON THE STRENGTH OF COPPER PI PES. was twelve months ago. Lake and river craft is being 


(For Tables of Results see Pages 662, 663, and 664.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 8, 1887. 


Durtine the past ten days orders for about 100,000 
tons of steel rails have been placed at 32.50 dols. to 
33 dols. at Pennsylvania mills. During the next fort- 
night orders are anticipated that will aggregate not 
less than, according to present advices, 150,000 tons ; 
bottom price is 32.50 dols. The more favourable re- 
turns from railroad corporations throughout the 
country are stimulating confidence, and railmakers 
think a steady demand will now continue until the rail- 
making capacity will be oversold once more from six 
to eight months, as it has been for two or three years 
past. There are other very competent authorities 
that figure out, that next year’s steel rail demand will 
be 25 per cent. less than this. There are certainly 
some reasons for the assertion that less construction 
will be pushed through during the coming twelve 
months, but there are so many new factors constantly 





C Series 


Tests From a bend pipe 9 in* dia! 


springing up in the American trade which cannot be 
taken account of in advance, that make predictions, no 
matter how seemingly wise, look ridiculous before they 
are forgotten. It is probable that large appropriations 
will be made by the Government for coast defences. 
The American public are disposed to regard more 
favourably an expenditure of this kind than a few years 
ago; 12-in. mortars using 267 lb. of powder throwin 

a 65-lb. shell will likely be adopted. The financia 
situation throughout the country is quite satisfactory 
to the great monetary, manufacturing, and railroad 
interests. Railroad earnings from over 100 railroads 
show an increase this year of about 7 per cent. over 
last year. A heavier winter volume of business is in 
sight now than twelve months ago. Over-production 
is not yet apparent in any branch of industry. Rail- 
road building requirements are very heavy and all shops 
are crowded with work, from rail mills down to spike 
mills, but there is more or less uncertainty as regards 
the prospective demand for rails, The consumption of 





ordered and four new yards have been started this 
year along Lakes, to supply the increasing demand. In 
general the crude and finished iron capacity of the 
country is all oversold. The glass workers throughout 
the country are nearly all busy. The mining interests 
are worked to their fullest capacity, especially in 
Eastern Pennsylvania, and notwithstanding the strike 
of some 20,000 miners, the output last week was 737,854 
tons. 


TESTS OF BRAZED JOINTS AND COPPER 
PIPES. 





WE publish on pages 662, 663, and 664 (with 
diagrams on the present page) tabular statements 
showing the results of an interesting and valuable 
series of tests of brazed joints and copper pipes laid 
before the Institution of Engineers and Shipbuilders 
in Scotland by Mr. Sinclair, who made them by the 
instructions of Messrs. R. Napier and Sons, of 
Glasgow., The pipes from which the B and C series 
of test pieces were cut were not made for the purpose, 
but were pieces of pipe made by a good coppersmith 
some months ago, and not used. The flat plates 
(Series A) were brazed while flat on purpose for the 
experiments. It is to be noted that the tests were 


LANCEFIELD CopPeR TESTS. 
Supplementary Table. 
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made at various ba eer up to that of steam at 
present in use. The supplementary table annexed 
refers to a further set of experiments which were laid 
before the Institution last Tuesday. These tests were 
made to determine whether a joint would suffer from 
overheating as distinguished from the oopper alongside 
the joint. Only one specimen shows the joint defec- 
tive. In all the others the copper alongside the joint 
was blistered. In the one piece in which the brazing 
was defective in consequence of the heat, a part of the 
pag ag to have run out on the side next the 
ot e are indebted for these tables to Mr. A. C. 
irk. 








** ELECTRICAL PLANT.”—Messrs. Wheatley Kirk, Price, 
and Goulty, the publishers of Electrical Plant, request us 
to state that this journal will in future be published on the 
a of each month instead of on the fifteenth as hereto- 

ore. 

STRASBOURG AND THE PALATINATE.—Surveys have been 
made for a navigable canal to connect Strasbourg with 
the Palatinate. The precise route to be followed by 
the canal has not yet, however, been determined, so 
that the definitive plans cannot at present be sub- 
mitted to the Reichstag. The proposed canal would not 
only be attended with important industrial advantages, 
but it would also present a strategic importance, as it 
would facilitate communication between Strasbourg and 
the interior of Germany. 





University Cotiecr, NotrincHam.—On Friday, De- 
cember 16, Professor Ryan, of Bristol, delivered a lecture 
on “The Steam Engine,” in the large theatre of the 
University College, Nottingham. In illustration of the 
subject of rotar “ee. models of the Tower spherical 
engine and of the Fielding engine were exhibited, elicit- 
ing considerable interest. Some remarkably good results 
obtained with the Tower engine were quoted. The pul- 
someter and several models and experiments were also 
exhibited. Interesting reminiscences of the introduction 
of the surface condenser, invented by Samuel Hall, of 
Basford, were supplied by Mr. G. R. Cowen, of the Beck 
Iron Works, where it was originally manufactured. 

IngiGATION In SoutH AusTRALIA.—Mr. G, Chaffey, of 
the firm of byw | Bros., has left Adelaide for Bookmark 
and Mildura, on the Murray, where, under arrangements 
made with the South Australian Government and the 
Government of Victoria, by virtue of an agreement 
recently completed in the terms of a special Act of Par- 
liament passed last session, the firm is about to begin 
operations for the establishment of an irrigation colony. 
For some time Mr. Chaffey has been negotiating with the 
liquidators of the Commercial Bank of South Australia 
for the purchase of certain Mildura leases required in con- 
nection with the scheme, and during his late visit to 
Adelaide he completed the negotiations and purchased 
400 square miles from the liquidators, 
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LANCEFIELD COPPER TESTS. 


SYNOPSIS OF RESULTS OF ULTIMATE STRESS. 


ULTIMATE STRESS IN TONS PER SQUARE INCH. 
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LAUNCHES AND TRIAL TRIPS. 


On Sunday, November 20th, anew steamer, built at the 
Oscarhamn Engineering Company, Sweden, on account 
of the Steam Company Stella at Gothenburg, went its 
trial trip at Oscarhamn. The new steamer has, besides 
trimming tanks fore and aft, a water-ballast tank in the 
bottom of the vessel, underneath the engines and the 
boiler. The most interesting feature about this boat is, 
however, the fact of the engines being the first triple- 
expansion engines made and tried in Sweden. They proved 
their superiority at the trial, the consumption of coal being 
only five cubic feet per hour, with a speed of 94 knots. 
The indicated power was about 180 horse-power. The 
steamer, which is built of Motala anchor steel, has a 


length of 140 ft. and is 24 ft. broad, and loads 450 tons 
with a depth of 12 ft. It is intended for the Baltic 
trade, 





On Tuesday, 13th December, Messrs. W. B. Thompson 
and Co, (Limited), Dundee, launched a small steel screw 
steamer, which has been built for Spanish owners. She is 
a veasel of 80 tons gross, named the Mamelena XI., and 
is being supplied with triple-expansion engines of 45 horse- 
power nominal by the builders, 


The Abercorn Shipbuilding Company, Paisley, on the 
following day, launched a screw tug steamer of 100 tons 





named the Venus. She is intended for towing ships over 
the barat Rio Grande do Sul. She measures 100 ft. by 
18 ft. 6 in. by 9 ft. 6 in., and is being supplied by Mesars. 
Hanna, Donald, and Wilson, Paisley, with triple-expan- 
sion engines of 350 indicated horse-power. 

On Wednesday afternoon’s tide, the 14th inst., there 
was successfully launched from the yard of Messrs. Wil- 
liam Doxford and Sons, Pallion, the fine new screw 
steamer Junio, built for the Compania Bilbaina de Nave- 
gacion, Bilbao, directors, Messrs. Agnas and Astigaraga. 
The Junio is built of steel and has the following dimen- 
sions: 275 ft. by 394 ft. by 24.9 ft., with a cargo-carrying 
capacity of 3300 tons. Her engines are triple-expansion, 
with cylinders 21 in., 35 in., 57 in., by 39 in. stroke. 


On Wednesday, the 14th inst.,there was launched from 
the yee of the Tyne Iron Shipbuilding Company, Limited, 
of Willington-Quay-on-Tyne, asteel screw steamer of the 
following dimensions : Length, 290 ft. ; breadth, 40 ft. ; 
depth moulded, 27 ft.; gross tonnage, about 2520 tons. 
The vessel, which has been named the Karnak, will be 
fitted with triple-expansion engines by Messrs. Wigham, 
Richardson, and Co., having cylinders 24 in., 37 in., 
and 62 in., by 42 in. stroke, and using steam of 150 lb. 
pressure 





On December 15th, Messrs. Edward Withy and Co, 











launched from their shipbuilding works at Hartlepool. 
the Melbourne, a screw steamer, built to the order of 
Messrs. W. Howard Smith and Sons, Limited, Melbourne, 
Sydney, and Brisbane. The vessel, which is 100 ft. long, 
will be fitted with triple-expansion engines by Messrs. 
T. Richardson and Sons, of Hartlepool. 


Messrs. A. and J. Inglis, Pointhouse, Glasgow, on 
Saturday, the 17th inst., Tenched a steel screw steamer, 
named the Oonah, which has been built for the Tasmanian 
Steam Navigation Company, Hobart, being intended for 
their intercolonial trade. A vessel of 290 ft. by 354 ft. by 
24} ft., she has been constructed with all modern improve- 
ments, including water ballast, and will have accommoda- 
tion for 80 first-class and 30 second-class passengers, 
having at the same time a large cargo-carrying capacity. 
Her fittings will include Brown’s hydraulic and steam 
starting gear, Weir’s patent feed-heaters and evaporators, 
an electriclight installation for every part of the vessel 
by Messrs. Harvie and Co., Glasgow; steam steering 
engine by Messrs. Muir and Caldwell ; and steam wind- 
lass and double-screw hand-steering gear by Messrs. 
Napier Brothers, Glasgow. When finished the Oonah 
will be one of the most complete vessels of herclass. She 
will be driven by a set of triple-expansion engines em- 
bracing all the most recent improvements, and worked 
with steam of 160 1b. pressure. She was launched within 
five months of the order being placed with the builders, 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 

The number of views given in the Specification Drawings is stated 
in each case the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 


hancery-Lane, E.C., per , or by letter, enclosii 
amount of price and postage, sSareseed te yp Kerns ry Esq, 
The date of the advertisement of the acceptance of a complete spe- 


cification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

An ‘son may at any time within two months the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


12,848. J. Joly, Dublin. Obtaining Soundings Ex- 
itiously from a Moving Vessel. (8d. 8 Figet Octo- 
er 9, 1886.—A sinker charged with ——e material is dropped 
from the vessel and explodes automatically on reaching the bottom of 
the sea, The sound of the explosion is communicated to the observer 
on board the ship by means of an ear trumpet or telephone dipping 
into the sea. By means of a contrivance of the nature of a stop- 
watch graduated to feet in Nr dy of the sea, which the observer 
starts at the moment at which the sinker is released and sto’ 
on hearing the explosion, the depth of the sea is obtained from the 
reading of the instrument. (Sealed December 13, 1887). 


14,644. D. D. Napier, W. D. Napier, and A. Kelly, 
Glasgow. Improvements in Combined Hand and 
Steam Steering Gear. (8d. 4 Figs.) November 12, 1886.— 
The improvements consist in combining double-screw steering 
mechanism with steam engine mechanism. The steam power is 
transmitted to the double-screw steering mechanism through 
worms and wormwheels. The screw shafts are made both right- 
handed or both left-handed, and are combined with a worm shaft 
in such a manner as to avoid endway strain on the latter. (Sealed 
November 25, 1887). 


15,196. E. J. Hill, London. Improvements in Boat 
Detaching Apparatus, [lld. 8 Figs.) November 22, 1886.— 
The hooks Aare each jointed at b to the forked end of a bolt B passing 
through the end thwart or other fixed support and secured to the 
keel. Each hook is of such a form that, as long as the strain of 
the boat is borne by it, the ring C attached to the running block 
D of the tackle will tend to remain engaged in the hook. E is a 
carrier and mousing consisting of a metal plate fitted to slide 
through a slot formed in the back of the hook A. The plate E has 
a U-shaped notch e in its upper edge which comes directly under 
the head of the hook when the carrier is locked, asin Fig. 2, and 
beyond the nose of the hook at the moment of being detached, as 






























Bp 








in Fig. 3. The rear end of the carrier E at the bow end is attached 
by a line H to the front end of the carrier at the stern end, and 
the rear end of the latter is connected to the fore end of the former 
by a second line I passing round sheaves i at the bow and stern, 
the two lines passing along the centre of the boat. By this con- 
nection the motion of the two carriers is rendered simultaneous. 
In Fig. 1 the detaching of the boat is effected at the proper 
moment by pulling a releasing line or handle K attached to one of 
the two lines H, I, if the release is to be under the control of the 
Officer in charge of the boat. In es 2 and 3 the releasing is 

rformed automatically by means of a weighted lever L. (Sealed 


ecember 2, 1887). 
15,572. A.T. Zeise, Ottensen, Germany. Improve- 
noes in Screw Propellers. (8d. 3 Figs.) wovember 29, 


1886.—This invention has for its object to equalise the pressure 
over the whole surface of the propeller wings, The improved 
screw ler is constructed by forming each wing se tely 
by supposing a pivot line for each wing placed between axis 
< - ne and the outside end of the wing. (Accepted 

’ 5 


15,808. M. Prior, London, Improvements in Pre- 
venting or Preventing the Pitting or the De- 
terioration of Screw Propellers and Pro; 

for 5 ips. [6d.] December 3, 1886.—Inventor claims: 
The manufacture or construction and the application of simple 





and compound discs of good or bad conductors of electricity to 
screw propeller shafts of steamships, (Accepted October 19, 1887). 


16,783. “ apenent. London. (D. Park, Pernambuco, 
or 


Brazil. tus . and 
We essels and their Cargoes, and w! can 
be n e also as a Bridge, and a 
Valve to be A ed to Vessels to be W: 


‘om. (6d. 7 Figs.) or 21, 1886.—The 
apparatus forming the subject of this invention is designed 
primarily for the purpose of enabling the weights of cargoes of 
vessels (as, for example, the weight of the cargo of sugar cane 
contained in a punt) to be ascertained without removal of the 
cargoes from the vessels. The vessel to be weighed is floated 
over submerged girders resting on hydraulic rams which are then 
raised, and the weight of the cargo is found by deducting the 
weight of the vessel and of the apparatus supported by the rams 
— weight indicated by the gauges. (Accepted October 22, 


16,854, W. Putnam, Darlin, . Durham. Im- 
provements in the Construction of Cranks and 
Crankshafts. (8d. 2 Figs.) December 23, 1886.—According 
to this invention, one or both webs a ofa crank are built up of 
laminated plates so that the strains imposed upon the same are 
met by far greater elasticity than is possible with the ordinary 
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system of making crank webs. Should the strains become ex- 
cessive, due warning is given by the buckling of one or more of 
the plates. The plates forming the web are mounted upon and 
secured to both shaft and pin in any suitable manner. The plates 
need not be all of the same thickness. (Accepted October 26, 1887). 


1815. A. J. Boult, London. (V. Pagan, L’Isle-au-Dodon, 
France.) Improvements in Anchors. (8d, 1 Fig.) 
February 4, 1887.—The improved drag anchor consists of a cable 
provided with a ber of p hutes fixed at convenient dis- 
tances, and is designed to stop vessels instantaneonsly by anchor- 
ing them in the water by the action of the water itself. (Accepted 
October 15, 1887). 


11,828. J. H. Laid: Hull, Yorks. Improvements 
in the Construction of Rudders for Iron or Steel 

(8d. 13 Figs.] August 31, 1887.—The improved rudder 
consists of a combination of solid metal forgings or castings with 
sectional or “profile” bars of various suitable sections. ( 
December 9, 1887). 


RAILWAY PERMANENT WAY. 


15,064. W. A. Brown, London. Improvements in 
Railway Sleepers. (8d. 6 Figs.) November 19, 1886.—This 
invention relates to metal sleepers having lugs or ears (for attach- 
ing the rail or chair to the sleeper) formed by slitting and bending 
up parts of the top plate. The improvements consist in forming 
one or more longitudinal ribs along the upper face of the — 
and extending up the back of the lugs for the purpose of giving 
additional strength to the latter when bent upwards. The portions 
of the ribs between the lugs are flattened down to form the seat 
for the rail orchair. (Accepted October 12, 1887). 


15,682, A. Wolstenholme, Heywood, Lancaster. 
Improvements in the Construction, Fixing, and 
Jointing of Rails for Railways, Tramways, and like 

poses. (8d. 16 Figs.) December J, 1886.—This invention 
has for its object to dispense with ot and screw bolts, and 
to prevent ‘‘creeping” of the rails. This is effected by causin 
the ends of two adjacent rails to overlap each other laterally an 
vertically, so that the joint provides a continuous tread, the 
wheels getting br es a portion of one rail before leaving the whole 
of the other. (Sealed December 13, 1887). 


15,781. J. Howard and E. T. Bousfield, Bedford, 
and W. Bousfield, London. Improvements re- 
Railway Chairs 





ture of and 
Sleepers, and to Means for Securing the Rails 
‘ December 2, 1886.—Referring to 
Figs. 1, 2, and 3, the rail is placed between lugs or cheek-pieces 
a}, a!, which project upwards from the soleplate or baseplate a 
of the chair. The rail is secured in its place by a wedge or key c. 















































The lugs a!, a! are provided with portions a2, a, which are bent 
inward to form an extended surface for the rail and an 
clastic bed for the key c. Figs, 4 and 5 illustrate a “‘ jointing chair,” 
which is provided with only one pair of lugs a', the portions a2 of 
which are bent outward and serve as a substitute for one of the 
fishplates of the rail joint. An ordinary fishplate e is used, and 
me is secured by means of bolts f. (Accepted October 29, 


RAILWAY ROLLING STOCK. 


13,298. W. Smith, Aberdeen, N.B. An a a 

way ie Car. (8d. 7 Figs.) ‘October 19, 1886.—In- 
ventor claims: The mode of supporting long railway carriages and 
other heavy loads upon two compound bogies, each consisting 
of two or more constituent bogies coupled together, one only of 
the constituent es heen 1 connected to the car frame Ke 
centre-pin upon which the whole compound bogie swivels. Also, 
the combination ina multiple line railway car for transporting 
heavy loads, of as many pairs of compound bogies as there are 





lines of railway supporting the car, each compound bogie being 
made up of constituent coupled together and connected 
= mn car frame by a single centre-pin. (Sealed December 13, 


14,406. E. C. Winterros, Lutlich, Belgium. Im- 
vements in Axle-Boxes or Bearings for the 
ting Axles of Railway and other Vehicles. (8d. 

10 Figs.) November 8, 1886.—This invention has for its object to 
convert the rubbing friction in axle-boxes into a rolling friction. 
According to this invention the weight of the vehicle is transmitted 
from the spring Y to the axle journal B° through the medium ofa 
disc H® which is mounted on a short axle G revolving in bearings 
formed in the casing E. The disc H®° is ‘formed with a peripheral 
flange H®, the inner surface of which is turned and by means of 























which it is suspended from the axle journal B®. The lower end 
of the disc runs in a bath of oil contained in the lower portion of 
the closed casing E, and thus carries up at each rotation a quan- 
tity of the lubricant which is distributed over the bearing surface 
of the journal. A gland K prevents the escape of oil and also 
serves as & sup ort for a ring L carrying a series of antifriction 
rollers M which take all the _—_ resulting from the lateral 
oscillations of the vehicle and convert into rolling friction the 
friction produced between the wheel boss and the side of the axle- 
box. (Sealed November 25, 1887). 


14,705. J. Jones, Dublin. An Improved Construc- 
tion of Diaphragm Used in Connection with Rail- 
way Vacuum Brake Apparatus, [4d.) November 13, 
1886.—Vacuum brake diaphragms are constructed according to 
this invention by pasting together over each other a number of 
discs of cotton or other suitable cloth rendered air-tight and 
adhesive by means of a solution of india-rubber. (Accepted Sep- 
tember 21, 1887). 


14,906. J. Hartill, Dudley, Worcester. Improve- 
ments in Couplings for Way and s5 
Vehicles, [lld. 3 Figs.) November 17, 1886.—This inven- 
tion has for its object to enable railway vehicles to be readily 

pled and pled without requiring a man to go between 
the buffers. A bar Bis supported below the underframe of the 
wagon on rollers carried in hangers C, Rollers D, D,' D' bearing 
against the underframe are provided at its ends to prevent the 
bar Bfrom twisting. TwoleversF, Flare —— to the bar Band 
their outer ends embrace the bottom coupling link J J at its centre 
on each side. A link or bar K is pivotted to the levers F at one end, 
and is hung at the other end from the bar B by the radius link L. A 
carrier M supports the whole system of levers and links in the 








position shown in Fig. 1, when the wagon is uncoupled. The 
coupling or pling is effected from either side of the wagon 
by means of either one of levers N or N', which are fulcrumed on 
pins P, P!, and whose inner ends embrace a pin R carried in lugs 
extending from the underside of the bar K. To couple the wagon, 
either one of the handles of the levers N or N' is drawn out and the 
lever depressed, so as to raise the levers F, F', and the link J. 
The lever is then pulled out horizontally (while still depressed) 
in the direction of the arrow shown in Fig. 2, thereby moving 
the bars B and K, the levers F, F', and links outwards, until the 
link J is justover the hook of the next wagon. Then on letting 
the handle of the lever rise, the link will fall into place in the 
hook. A reversal of this operation will effect the uncoupling. 
(Sealed December 6, 1837). 


16,512. A. Spencer, London. 
Coupling Pipes 
(8d. 1 Fig.) 





Improvements in or 
uu for way Br 
December 16, 1886.—According to this invention 
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a nozzle or coupling device is connected to a flexible hose by 
inserting the eaid nozzle or coupling device into the end of the 
hose while the latter is in a plastic condition, and then vulcanising 
the hose. (Accepted October 15, 1887). 


77. A.P. Rapteya. London. Improvements in Con- 
nections for Pipes on Railway Trains Coupled from 
Carriage to Carriage. (8d. 3 igs.) January 3, 1887.—The 
improvements consist in the construction and use of an improved 
joint in the vertical pipe of each carriage giving freedom for hori- 
zontal movement of the jointed pipes. (Accepted October 19, 
1887). 


11,296. ©. A.de A, Basto, Rio de Janeiro, Brazil. 
Improvements in and in Connection with Axl 
Boxes and other Bearings. (6d. 8 Figs.) August 18, 
1887.—The improved bearing for axles of the wheels of vehicles, 
driving shafts of machines, loose pulleys, &c., consists of a metallic 

x containing five poliehed cylinders of iron or steel of one-third 
the diameter of the bearing surface of the shaft and of the same 
length. One of the cylinders is centrally situated above the 
vertical axis of the bearing surface of the shaft, so as to be 
actuated by the slightest movements of the vehicle. (Sealed 
December 9, 1887). 


RAILWAY SIGNALLING. 


G. Edwards, Liverpool. Improvements in 
Apparatus for Operating ilway or Analogous 
nals by Joint Action from Two or More 
(8d. 2 Figs.] October 25, 1886.—A, B are ordinary weighted 
balance levers, the lever A being worked from one signal station 
and the lever B being worked from another signal station. D, D!, 
are links or toggles pivotted together, and with studs M, M! upon 
them working in guides G, G2, in a casting fixed to the signal 
post. E is the signal rod depending from the signal arm, the 
upward motion of which rod forces the signal arm to the ‘“‘ all 
right” position. A a F at the bottom ‘of this rod works 
in the guide G. When the lever A is lifted by the lever in one 
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signal cabin being pulled ovr, the links D, D! form a vertical 
line. The pivot M being forced down in slide G2, it reaches the 
crosshead H attached to the lever B, but exerts no influence on 
the rod E. When the balance lever B is lifted by the lever in the 
second signal cabin to which it is attached being pulled over, the 
crosshead H is lifted upwards, and the links " having 
already been brought into contact with it by the previous lifting 
of the lever A, the signal-rod E is forced upwards and the signal 
arm to which it is attached is brought to the “‘all right” position. 
The saine result is obtained whether the balance lever B be lifted 
first and the balance lever A second, or vice versd, (Sealed De- 
cember 2, 1887). 


15,828, F. D. Bowles, London, and J. Price, Putney, 
Surrey. Improvements in Signalling Apparatus for 
Railways. (8d. 7 Figs.) December 3, 1886.—Two or more 
stops, studs, or rcllers situated at the side of the line are so 
arranged in combination with a semaphore signal that, according 
as the latter is moved into different positions, one or more of the 
stops are moved so as to actuate an audible signal on a passing 
engine in such a manner as to give a different number of signals 
according to the different positions into which the semaphore is 
moved. (Sealed December 18, 1887). 


La ta z. C. Turner, Blakeney, Beret. eer, 
men Railway a pore jparatus. . 8. 
Dect mber 21, 1886.—Close to one callens Bated twosteel platesa, a, 


jointed together at B so asto form a doube inclined plane. One end 
C and one plate a is jointed to a bearing plank O. The other end 





E of the other plate a is free to slide along the bearing plank. The 
wire J which works the standing signal is extended past the signal, 
and is attached to the base of a curved guide forming part of a 
lever H. This lever is provided with a cam G situated under- 
neath the jointed plates a, a. The lever H is weighted, so that 
as long as the signal is at ‘‘danger” the plates a, a will be forced 
up by the cam to a height sufficient to come in contact with a rod 
D, which is carried in guides fixed to the guards of the locomotive. 
This rod D is suitably connected with a mechanism for striking a 
bell in the cab, so that the sounding of the bell will warn the 
driver that the next standing signal is at ‘‘danger.” The appa- 
ratus may be arranged in duplicate, close to each rail, and on both 
sides of the | tive. The inclined plane is made double, so 
that a train may be backed over it. e action of putting the 
signal at “line clear,” pulls the lever H over to the elevated 
position shown in dotted lines, thereby allowing the plates to fall 
into a horizontal position below the level of the rails. (Accepted 
October 22, 1887), 


9061. A. J. Martins, J. M. da Silva, and A. de A. 
Neves, Barra Mausa, Rio de Janeiro, Brazil. Appa- 
ratus for Automatically Actuating Gates and Signals 
atthe Level Crossings of Railways by the Passing 
Trains. (8d. 6 Figs.) June 23, 1887.—According to this inven- 
tion, on the approach of a train a danger signal is displayed at the 
crossing and the gates are closed by means of two levers arranged 
at the sides of the rails soas to be acted upon by the wheels of the 
passing train. After the train has passed the crossing the danger 
signal is automatically caused to disappear and the gates are 
opened, (Sealed December 2, 1887). 


TRAMWAYS. 


16,748. A. M. Vereker and 8. M. Yeates, Dublin. 
Starting Gear for Tramcars and other Vehicles. 
(8d, 3 gs.) December 1, 1886.—The rods A and A3 are con- 
nected directly to the drawbars O and O! either rigidly or a a 
link. As long as the horses keep a pull on the car, the drawbar 
O will hold the winding ratchet out of action, and the car will run 
free without acting on the spring, but whenever the horses re- 





lease their pull, the drawbar returning to its normal position 


allows the crosshead D! to operate on its clutch to throw in the | ¢ 


winding ratchet, and thus wind up the spring. The first pull or 
effort of the horses to start again will then pull out the ratchet 
and allow the spring to act in starting the car without any atten- 
tion or action whatever on the part of the driver. (Accepted 
October 5, 1887), 


12,219. J. H. Sams, London, and M. A. Thompson, 
Ph elphia, Penn., U.S.A. Improvements in Car- 
Wheels. {6d. 2 Figs.] September 9, 1887.—A ‘‘ noiseless” car- 
wheel, with non-metallic tread, is formed by the combination of a 
metallic centre with segments of wood secured so upon its peri- 
served that the contact between the wood and the rails and 

etween the wood and the wheel centre is upon the end of the 
grain of the wood. (Accepted October 12, 1887). 


12,043. De W. C. Cregier and C. T. Yerkes, Chicago 
ll, U.S.A. Improvements in Tramway an 

Supports therefor. (8d. 3 Figs.) September 6, 1887.— 
The improved tramrail comprises a face B for the wheels of tram- 
cars, and a face C for the wheels of ordinary vehicles. These 
two faces are joincd together by a web D provided at regular 
intervals with a series of holes through which bolts or spikes are 
passed and secured or driven into the rail support. The web Dis 


7 
et 


formed witha longitudinal groove E which is of such a depth 
that the ends of the bolts or heads of the spikes will not project 
and come in contact with the wheels of vehicles. In Figs. 1 and 2 
the improved railis provided with a bottom portion G for resting 
upon a metallic chair which is secured by spikes to the ordi- 


nary wood sleeper. 


In Fig. 3, the rail is directly secured to the 
longitudinal sleeper. 


(Accepted October 8, 1887). 


MISCELLANEOUS. 


15,157. C. S. E. Crakanthorp, London, Improve- 
ments in Supperting and Securing Overhead 
Flexible Me 5 Srecmny Applicable to 
Telpherage Systems. (8d. 2 Figs.) November 22, 1886.— 
The improvements relate to a special form of attachments in con- 
nection with telpher and other systems of aérial flexible lines in 
which the road is formed of electrically continuous wire ropes or 
cables. (Accepted October 19, 1887). 


15,379. P. R. Alien, London. Means or Appliances 
for Protecting Parts of Machines. [lld. 16 Figs.) 
November 25, 1886.—The parts to be protected are inclosed in air 
and water-tight flexible and collapsible tubes. (Accepted Septem- 

28, 1887) 

15,650. W. Shapton, London. Improvements in 
Rope Traction on ware. (8d. ‘5 Figs.) November 
30, 1886.—According to this invention, the railway is divided into 
sections, each furnished with a winding rope driven by a hydraulic 
engine worked from a common main supplied by pumps worked 

y a steam engine. The car or train is drawn by the rope on one 
section into position to lay hold of the rope on the next station, 
and soon. (Accepted October 12, 1887). 


15,947. S. Eddington and J. E. Steevenson, Chelms- 
ford, Essex. provements in Traction or Lo- 
comotive es. [lld. 6 Figs.) December 6, 1886,—The 
improvements relate to the change gear for varying the speed at 
which the engine travels ; to the introduction of springs into the 
gear for preventing breakage of the teeth of the wheels, and to the 
employment of a division plate in the barrel of the boiler for pre- 
venting the uncovering of the crown of the firebox when the 
engine is on an incline, and for preventing priming. (Sealed 
December 13, 1887. 





G. E. Lanfranconi, Pressburg, Austria. 
Movable Stage or Bridge for Use in Load- 

Vehicles or Ships or for like es. (6d. 
7 Figs.) July 29,1887.—The figures illustrate various modes of 
constuction of movable stages consisting of the combination of a 


10,547. 


























staging A with a framing B adapted to be moved upon a hori- 
zontal or inclined plane so as to suit varying heights of the 
Pyne er a to be loaded. — > awe 2.4 the oy a 

e staging B prevents the staging from being tipped over by the 
weight of the goods upon A. (Sealed Heoomber 4, 1887). 


10,905. H. Echberg, Melbourne, Australia. Im- 
provements in and Rela’ to T oes, (6d. 
6 Figs.) August 9, 1887.—The improved to lo is provided with 
side swimming fins and a rudder, and is sufficiently ballasted to 
lie dormant at the bottom of the harbour or channel when not set 
in motion. The torpedo is propelled by means of a cable attached 
toa winding engine. Immediately the cable is hauled in, the 
pitch of the seagee J fins causes the torpedo to rise and swim 
near the surface, while it is being steered by tiller ropes or lines. 
Sealed December 9, 1887). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

i mer with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of = law cases in the United States, me dl be 
consulted, gratis, at the offices of ENamranring, 35 and 36, Bedford- 
street, Strand. 








Rice MILts ror JAPAN.—Messrs. J. Copeland and Co., 
engineers and millwrights, Pulteney-street Engine Works, 
Glasgow, have just shipped to Hiogo, Japan, a complete 
automatic rice-milling plant, which is capable of pearling 
70 tons of rice per day. The machinery includes five 


d | hulling mills provided with emery-faced discs, five emery- 


coated polishing cones, four pearling mills for brush and 
sheepskin, and the requisite elevators, separators, riddles, 
and fan mountings. The engines and boilers have been 
supplied by the same firm, the former being of the com- 
pound jet-condensing types fitted with expansion valves, 
and the boilers, for which the Cornish type has been 
adopted, have been built of Siemens-Martin steel, and are 
fitted with special furnaces for burning the husks from 
the rice. The same firm have also in hand a flour mill 
with engine and boiler for the same country. 


QUEENSLAND BripcEs. — Theerectionof a swing bridge at 
Townsville is proceeding satisfactorily. Some 2 ft. screw 
cylinders on the town side have been sunk in the rock, 
and are ready for concrete. Both columns of a 5ft. pier 
on the same side of the river have been sunk on rock and 
have been braced together. Six piers out of seven to be 
erected on the Ross Island have been satisfactorily 
screwed down into rock, and have been tested. The 
seventh pier on the island side is in position, and will be 
finished shortly. A sinking of a5 ft. pier on the island 
side will be commenced as soon as the necessary staging 
has been got into position. The most difficult and im- 
portant portion of the bridge, namely, the swing pier, 
will not roperly sunk to the required depth and 
placed in position on the hard granite for some time. 


Ro.utne Stock ON THE NEw ORLEANS Raitway.—At the 
close of last year the original undertaking of the Orleans 
Railway Company owned 606 enger and mixed locomo- 
tives, 506 goods locomotives, 7. a or ce 1106 
tenders, 2796 mger carriages, 24,177 trucks and 
vans, and 718 ballast wagons. In the course of last 

ear the rolling stock of the original undertaking was 
increased by 34 locomotives, 17 tenders, and 213 pas- 
senger carriages ; but there was a decrease of eight in the 
number of trucks. In addition to the rolling stock just 
enumerated, 42 locomotives and a corresponding number 
of tenders are in course of construction. The expenditure 
incurred last year for rolling stock for the principal net- 
work of the undertaking was 258,970/. As regards the 
company’s new lines, it should be added that at the close 
of last toa the rolling stock ordered or actually placed 
upon them, amounted to 58 passenger and mixed locomo- 
tives, 35 goods locomotives, une shunting locomotive 
93 tenders, 288 passenger carriages, and trucks and 
vans. These figures, when compared with the correspond- 
ing returns brought down to December 31, 1885, show an 
increase of 41 locomotives, 40 tenders, 152 passenger car- 
riages, and 845 trucks and vans. The expenditure in- 
curred for rolling stock for the new lines last year 
amounted to 273,615. At the close of last year 485 loco- 
motives and 2268 carriages, trucks, and vans had been 
fitted with c »ntinuous brakes. 
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CLAMPLESS EQUATORIAL TELESCOPE; MANCHESTER EXHIBITION. 
SIR HOWARD GRUBB, DUBLIN. 


OCONSTRUCTED BY 


| Scope, yet the latter is left free enough to be shifted 
| by hand when setting. 
| Inthe same way the declination axis—which is 
of wrought iron and made tubular for a reason we 
shall explain presently—traverses a brass tubular 
axis within the casting which is bolted to the polar 
axis, the declination axis having a conical bearing 
in the brass at the end next the telescope, and the 
tightness of frictional contact being adjusted by 
| nuts at the other end as shown. The declination 
circle is at the end of the declination axis next the 
| telescope, the vernier being carried by the latter. 
| Both the right ascension and declination circles 
| are illuminated by an incandescent lamp, the light- 
ing being excellent, and both are read from the 
eye end of the telescope. In the sectional view 
the reading microscope is shown outside the tele- 
| Scope tube, but in the instrument exhibited at 
| Manchester it was kept inside the tube, as shown in 
| our perspective view. The declination circle is read 
by a single reflection from one prism, but in the 





ASTRONOMICAL TELESCOPES AT THE 
MANCHESTER EXHIBITION. 
(Concluded from page 632.) 

Besrpks the twin-equatorial which we havealready | the declination axis, the direction of ‘the rays of 


takes place from three prisms, namely, that in the 
reading microscope and two others at the end of 





described, Sir Howard Grubb exhibited an equa- | 
torial refractor of 5 in. aperture, the mounting of | 
which was arranged so as to dispense with clamps. | 
Fig. 1 annexed shows a perspective view of this | 
instrument, while Fig. 2 is a section showing the | 
arrangement of the polar and declination axes. | 
From this latter view it will be seen that the polar 
axis proper (which is bolted to the casting traversed | 
by the declination axis) is placed within a second | 
tubular axis of brass which is made in one with the 
wormwheel on to which the clockwork drives. | 
The brass circle graduated in right ascension is 
mounted on the central axis just above the driving | 
wheel referred to, while at its lower end the main | 
polar axis bears upon a set screw carried by the | 
tubular axis as shown, so that the contact between 





Fig. 8. 


the edge of the right ascension circle and the | light—which traverse the hollow declination axis— 
driving wheel can be regulated. Altogether the | being indicated by the dotted lines in Fig. 2. The 


driving clock is arranged within the equatorial head, 


arrangement is such that while sufficient Htctoaial | . ee ” sega . 
the weights descending inside the supporting 


connection is given between the main polar and the | 


tubular axis to enable the clock to drive the tele- ' column. 





case of the right ascension circle the reflection | 





In connection with this instrument was shown a 
micrometer, of which we give a perspective view in 
Fig. 3 annexed ; this micrometer with its incandes- 
cent light and battery for illumination being en- 
tirely self-contained. 

Fig. 4, annexed, shows another of Sir Howard 
Grubb’s exhibits, namely, a star finder intended 
for use with a telescope not equatorially mounted. 





Fic. 4 


STAR FINDER, 


This.contrivance consists of a spherical spirit level 
mounted, in one end of the short axis which is 
shown in an inclined position in the engraving, the 
angle which the plane of the level forms with this 
spindle being adjustable to suit the latitude of the 
place when the telescope is used. The axis just 
mentioned carries at its other end a divided hour 
circle, and it turns in bearings formed in a casting 
fixed at the end of the stud or horizontal axis 
shown in our illustration, this stud also carry- 
ing a vernier which moves against a divided 
declination circle mounted on the flange by 
which the instrument is attached to the tele- 
\scope, When the plane of the spirit level is at 
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right angles to the plane of the attaching flange, 
the hour circle will read XII. or XXIV., and if the 
telescope be moved until the bubble of the level 
occupies the centre of the slightly spherical glass 
surface under which it moves, it will be brought 
into the meridian, and it can then evidently be set 
to any declination by the declination circle. To 
find any star the right ascension and declination 
circles have only to be set to the proper readings, 
and the telescope then moved until the bubble of 
the level occupies the central position, when the 
telescope will be found directed to the point re- 
quired. The instrument, if carefully used, gives 
far greater accuracy of directing power than might 
be at first thought possible, and itis a handy contri- 
vance which will add greatly to the usefulness of a 
telescope not provided with an equatorial mounting. 

Although not intended for astronomical purposes, 
we may notice in the present article a binocular 
telescope of new design which Sir Howard Grubb 
exhibited at Manchester. In binocular telescopes 
as hitherto constructed the aperture available has 
been limited by the fact that the distance between 
the centre lines of the two tubes must not exceed 
the distance between the centres of the two eyes 
of the user. Sir Howard Grubb has, however, got 
rid of this limitation by the adoption of the form of 
eye-piece of which we annex an engraving. In this 
eye-piece the reversal necessary to get a direct 


| 





EYE PIECE OF BINOCULAR TELESCOPE, 


image is effected by reflection by two prisms, the 
disposition of which brings the eye-piece out of the 
line of the axis of the telescope. By varying the sizes 
of the prisms any desired degree of eccentricity 
of the eye-piece can thus be obtained, and in a 





this latter arrangement, of which we shall have 
more to say at some future time, all the motions 
of telescope and dome are electrically controlled, 
while a rising and falling floor is provided for car- 
rying the observers. together the collection of 
exhibits at Sir Howard Grubb’s stand was an ex- 
ceedingly good and interesting one and well showed 
the capabilities of the widely-known Dublin manu- 
factory. 





THE PARIS EXHIBITION OF 1889. 
GALLERIES FOR MISCELLANEOUS EXHIBITS. 


THE galleries which are to be devoted to mis- 
cellaneous exhibits at the Paris International Ex- 
hibition of 1889, occupy the position shown in the 
annexed block plan on the Champ de Mars. They 
are rectangular in plan with wings at the ends, and 
are covered with roofing in spans of 82 ft. 2% in. 
Each wing consists of three such spans, and one 
smaller one of 49 ft. 2} in., forming a passage 
around the central garden. Each rectangular area 
comprises seven bays of roofing, and the two are 
divided by a central gallery 98 ft. 5 in. wide. A 
reference to the plans we published on page 615 ante, 
will clearly show the arrangement referred to. Lon- 
gitudinally the wings are made up of sixteen bays of 
roofing, and the rectangular part of thirty bays. 
The roof trusses adopted are of the form shown in 
Fig. 1 of our two-page engraving, with straight 
|inner and outer main rafters connected together 
| by single intersection panels ; the inner rafters are 
| inclined so as to be tangential to a circle with a 
| radius of 29 ft.5 in. These principals rest on two 
iron standards of the form shown, and of which 
the inner one, having to carry more load than the 
outer one, is of heavier proportions. As will be seen 
from the drawings, the roof truss contains sixteen 
panels, with eighteen verticals, and single inter- 
section bracing between them. Purlins (see Figs. 
land 2) are connected to the verticals 1, 3, 5, 
7, and 9, and over Nos. 5, 7, and 9 are the 
standards which carry the double lantern of the 
roof. The girder connected with vertical No. 1 
forms a side to the gutter over the middle columns 








(7.87 in. by .24 in.); this latter is attached to the 
flange by angle irons as shown in Fig. 2. The 
purlins are secured to the verticals by plate iron 
brackets .24 in., rivetted as shown in Figs. 12, 13, 
and 14. The purlins are 15.75 in. deep, with web 
plates .28 in. thick, and angle irons 2.17 in. by 
2.17 in. by .14in. Fig. 14 is an enlarged section of 
one of them on the line AB, Fig.12. Figs. 17 to 20 
are details of the lantern, and Fig. 3 is an enlarged 
detail at a, Fig. 3, showing the T iron standard 

the angle iron longitudinal 2.76 in. by 1.97 in. by 
.20 in. to which the brackets are rivetted carrying 
the cruciform sash bars, 2.76 in. by 1.81 in. by .24 in, 
In Figs. 17and 18 the common raftersare shown to be 
of iron, but, as above stated, timber has been sub- 
stituted. Fig. 18 shows various sections of the 
lower lantern, Fig. 19 of the upper and lower, and 
Fig. 20 of the ridge standards, the ridge piece 
formed of two angles, 3.15 in. by 3.15 in. by .24in., 
and connections. Figs. 21 to 34, page 670, are de- 
tails of the central standards, the outer ones being 
of the same character, but lighter. The proportions 
of these standards are shown in Figs. 27, 28, and 29, 
where it will be seen they measure 25.6in. by 
15.75 in., and are built up in one direction with end 
plates of the latter width and .35 in. thick. In the 
other direction the standards are of open lattice work 
for eleven panels with top and bottom panels of plate 
iron. The panels are formed with vertical angle irons 
2.76 in. by 2.76 in. by .28 in., horizontal angles, 

double, 2.36 in. by 2.36 in. by .24 in., and diagonal 
plates 2.36 in. by .24 in. attached to gusset plates 
at the corners. The base of the column, extended 
to a length of 5 ft. Gin., is made up of plate .24 in. 

thick on each side, strengthened with angle irons. 

Fig. 32 shows the head of the standard and the 
plate and angle iron brackets carrying the ends of 
the principals. The space between the ends of 
the principals above the columns is filled in with a 

gutter which is supported between the columns on 

a light lattice box girder, of which the details are 

given in Figs. 15, 16, 21, 22, 23, 30, and 34, Fig. 22 

showing the mode of attaching the ends of these 

girders to the standards by brackets. At suitable in- 

tervals down pipes pass through the columns(Fig. 30) 





between the spans. The columns are formed of | 


to carry off the water from the gutter. The columns, 
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binocular telescope the eye-pieces can be kept at 
the proper distance to suit the eyes, while the tele- 
scope tubes are considerably further apart. The 
binocular telescope exhibited at Manchester was of 
4in. aperture, but of course still larger apertures 
could be employed. 

Besides the telescopes alrezdy noticed, Sir Howard 
Grubb’s exhibits at Manchester included examples 
of his 3-in. student’s equatorial with circles divided 
on paper ; a 4-in. telescope mounted on the sidero- 
static or lazy principle—in which the telescope tube 
is fixed and directed downwards, the object viewed 
being reflected into it by a mirror having a clock- 
work movement—as well as an excellent collection 
of spectroscopes, eye-pieces, object glasses in various 
stages of manufacture, &c. odels showing the 
great Vienna equatorial (already fully described in 
our pages) and the mounting designed by Sir 
Howard Grubb for the great telescope at the Lick 
Observatory, California, were also exhibited. In| 

















two lattice standards of uniform section placed 
parallel to each other and connected with plates 
and angle irons. They are 26 ft. 3in. high, and 
are placed 82 ft. 24 in. apart from centre to centre. 
The clear height from the ground in the centre of 
the roof truss is 36 ft. lin. To the top of the pur- 
lins are secured the small rafters supporting the 
match boarding and zinc sheeting forming the roof 
covering. They are placed 19 in. apart and extend 
only to the standards of the lower part of the double 
lantern ; there are seventeen of these small rafters 
to each bay. The lantern is filled in with heavy 
glass set in iron sash bars, and the spaces between 
the roof and the lower part of the lantern, and 
between the lower and upper portions of the lan- 
tern, are filled with ventilators; the sash bars are 
placed 19 in. apart. The total width of the lantern 
is 57 ft. 

Figs. 6 to 13 of the two-page plate are details of 
the verticals in the roof truss, their respective posi- 
tions being indicated by numbers. They are formed 
of a web plate 13.78 in. wide and .24 in. thick, 
with gusset plates at top and bottom (see Fig. 2) ; 
these are all attached by angle irons 2.56 in. by 
2.56 in. by .20in. Fig. 4 is an enlarged section 
on the line C D, Fig. 2, of one of the verticals. 
The top and bottom angle irons are 2.76in. by 
2.76 in. by .28 in., and the upper and lower plates 
rivetted to them are 11.81 in. by .24 in. and 9.84 in. 
by .24 in. respectively. To the gusset plates before 
mentioned are rivetted the angle irons (2.76 in. by 
2.76 in. by .28 in.) forming the lattice between the 
verticals, as well as the web of the main rafter 








it may be added, rest simply on the foundations, 
which are made true with cement, and are not 
bolted down. 


THE AMERIOAN SOCIETY OF 
MECHANICAL ENGINEERS. 


(From our New York CoRRESPONDENT.) 


Becavss the residents of our Quaker city do not 
at once rush excitedly at whatever new scheme may 
be presented to them, and declare forthwith that 
this will solve the perplexities of all uncertain 
matters for the past, present, and future, it has 
grown, of late, to be a habit among the livelier 
cities of the United States to call Philadelphia 
“slow” and ‘‘ sleepy.” 

It is true the Keely motor thrives there, but after 
all, the stockholders in it are not so very largely 
Philadelphians ; it is also true that Philadelphia 
has been over twenty years building a city hall, 
but as it nears completion its magnificence is 
astounding ; and moreover, politics never hasten 
work. Politicians are never anxious to complete a 
job, they want an issue to go to the people with, 
and a job furnishes both parties with a case. Even 
our Civil War, if left to politicians, would still be 
raging, and as it is, no doubt they prolonged it at 
least a year. 4 

However, whatever may be said about the 
deliberation of Eileen. there is one thing «n 
which all agree, that in liberal, open-handed, and 





i 
unbounded hospitality, no city in this country cam 
exceed her, and but few, if any, equal her. 
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No sooner was it settled that our Society should 
meet there than almost every manufacturer, regard- 
less of whether he had a representative in the 
Society or not, immediately started to see what he 
and his friends could do for the pleasure and profit 
of the Mechanical Engineers. It was due to this 
that the Society thoroughly enjoyed itself from the 
beginning to the end of the session. Everything 
seemed to have been foreseen and provided for. 
There were no haltings or doubtful disputations at 
any point in the proceedings, the organisation was 
carefully perfected, and so worked in harmony and 
with great efficiency. 

The first session was in the evening of November 
28th, and the presidential address was its =e 
feature. This was ably delivered by Mr. Geo. H. 
Babcock. His subject was, ‘‘The Engineer, his 
Commission, and his Achievements.” This was not, 
as a hasty glance at the title might suggest, a state- 
ment of the proper pecuniary reward to be received 
by the first subject on account of the last. That 
topic is far too deep for any president to discourse 
on. Every one within reach of the speaker’s voice 
knew, from a sad experience, that there was no 
adequate relation existing between the last two 
terms and in favour of the first. 

It is true that a solution of this equation would 
bring joy to many a heart. struggling under adverse 
fortune, but although we have two known quan- 
tities, and by every rule of arithmetic or algebra 
ought to be able to reach a result, still we are as 
far from a result as ever, and no promise of any 
speedy solution lightens the dark horizon of the 
future. On the contrary, our President’s address 
dealt with what had been done. He was classical 
in his allusions, and rhetorical in his expressions. 
Our genial and much lamented Holley received a 
tribute at his hands, and even the gods and 
goddesses of Hindoo, Egypt, Scandinavia, Rome 
and Greece, were not forgotten. He traced the 
early origin of mechanical engineering, which 
he declared to be the oldest of arts excepting 
agriculture, and having glanced at the various 
metallurgical processes, he came to electricity, that 
crowning glory of the age, and showed that the 
development of a heat battery was now the one 
thing needful, and that one of our members was 
busily engaged on the solution of this problem. 
He might have added several members were 
engaged on this same subject, and one of them, to 
the writer’s knowledge, with a pretty fair show of 
success. The investigator is, however, a modest 
and retiring man, who makes no noise, but when 
he reaches a result there isno mistaking his success, 
and there are no back steps taken. He reaches a 
position, and from it reaches a higher one. He 
does not jump up the side of acliffand endeavour by 
clutching with his hands to sustain himself for 
another effort, with the great possibility of losing 
his hold and falling to the bottom, but he advances 
by gradations, being perfectly able to sustain him- 
self at each advanced position, in other words he 
climbs, he does not. vault. When he announces 
the heat battery, it will be because he has dis- 
covered and perfected it as a commercial success, 
and not simply found a toy or an _ interesting 
method of investigation. 

The President wound up his extremely interest- 
ing and instructive address with an allusion to a 
field which, although frequently worked, and for 
many years investigated, has yielded almost abso- 
lutely no results whatever, viz., the air. He did 
not quite predict flying machines, but he stated the 
great reduction in the weight of dynamos and electric 
engines in proportion to their power, and predicted 
that whenever power could be generated with one- 
tenth of the present weight of apparatus, the 
solution would be reached. 


Sream Piston Packina. 


Following the presidential address, came the first 
paper of the session, ‘‘ A New Principle in Steam 
Piston Packing,”’ by Professor John E. Sweet. The 
author stated that hitherto pistons had been 
packed by forcing hemp or rings or whatever was 
used against the surface of the cylinder, and that 
this method had not always been successful, and 
that while he would not claim his method would 
always succeed, yet he believed it would succeed 
in many cases where the other methods had 
failed. 

The employment of small square rings turned 
eccentric and sprung into the cylinders offered the 
difficulty of sticking fast from bad oil or abrasion, or 





of wearing themselves and the cylinders if given 
too much set. 





The above figure shows a common eccentric ring 
hooked together by a clamp which forms a part of 
the ring itself, and this hook clamp limits the ex- 
pansion of the ring and changes the whole principle 
of its action. 

The rings are cast heavy, rough turned very much 
larger than the cylinder, a piece cut out, sprung 
together and fitted with the hook clamp or shoes, 
left slightly larger than the cylinder, and then re- 
turned to a tight fit. It will be noticed that the 
rings can compress to a limited extent, but cannot 
expand. In use they act, or are supposed to act, as 
follows : 

When the engine is first started and the hot 
piston movesto the cold end of the cylinder, the 
rings compress and allow it to go free, but when 
both cylinder and piston get up to working tem- 
perature, the rings just fit and work without any 
pressure and very little tendency to wear. 

Filing out the hooks compensates for wear when 
it has taken place. It will be seen that the hook 
clamp is longer at one end than the other. The 
object of this is to break joints when two rings are 
placed side and side in the same groove, and thus 
cut off the leak that would otherwise take place 
through the gaps. The hook clamps or shoes are 
placed at the bottom of the piston, in horizontal 
engines, and secured by leaving them a tight fit and 
allowing the follower to bind them fast. 

Professor Sweet stated in conclusion, this arrange- 
ment had been used for six months in a 26 in. by 
36 in. cylinder, and also in a Buckeye engine with 
such satisfactory results that the engineer could 
admit steam at 95 1b. pressure at one end of the 
cylinder and put his head into the otherend. It is 
to be noted that Professor said the engineer could, 
he was very particular not to say he did. 

From this came up a discussion as to why 
cylinders were largest in the middle, and after 
various members had assigned various reasons, 
such as want of lubrication, porous character of the 


iron, &c., President Babcock announced that in| 


point of fact cylinders were generally smaller in the 
centre, and in his experience he had never known 
one exception, This brought this line of queries to 
a sudden close, there being too great a similarity 
between them and the question your King Charles 
asked some learned body regarding the reason why 
the weight of a fish placed in a globe of water did 
not appear when the globe was weighed. 

The following topical subjects were next con- 
sidered : 

50. What is the best form of pump to use with 
driven wells, where lift is 10 ft. to 20 ft., and air is 
likely to get into the suction. Should the pump be 
single or duplex, and with piston or plunger ? 

51. Have you used driven wells successfully ; of 
what sizes and depths, and singly, or in groups ? 

The members gave their various experiences on 
these two subjects. One preferred plunger pumps 
on account of cutting from the presence of sand, 
but another had found single-acting pumps acted 
satisfactorily, but duplex seemed to work with diffi- 
culty, and inside plunger pumps required artificial 
priming. In regard to the driven well question 
there were various views presented. One member 
had found considerable trouble in tube wells from 
sand and from fungoid growth. The difficulty of 
driving through the clay strata on the Cuba sugar 
plantations was cited, and the question of the best 
remedy considered. The Robinson process was 
suggested, usinga water drill. There are twotubes 
one within the other ; the water and the loosened 
clay are forced through the inner one, and passing 
through the annular space between the tubes facili- 
tates their sinking. 

Atmospheric pressure was considered to affect 
the water supply in driven wells, and eases were 





given where an air-tight layer of any kind spread 
on the surface of the ground had prevented a flow. 


Erricrency or BLowErs. 


The next paper was by Henry J. Snell, and 
was entitled ‘‘ Experiments and Experiences with 
Blowers.” This paper did not in any way refer to 
Mr. Keely, of motor fame, nor was it an exegesis 
by the author of the ‘‘ Hydro-Carbon Motor.” It 
was simply a statement of Mr. Snell’s experience. 
It consisted of tables relating to the velocity of air 
under pressure, and these were followed by experi- 
ments upon blowers under various conditions; the 
paper closed with a discussion of the results 
obtained. The tables, it may be said, are calcu- 
lated for a barometric pressure of 14.69 lb. = 
235 oz., and at a temperature of 50 deg. Fahr. 





Preeeure in Ounces per Velocity in Feet per Minute. 








| 

Square Inch. | 
01 516.90 
.02 722.64 
.08 895.26 
04 | 1028.86 
05 1155.90 
.06 1264.24 
.07 | 1367.76 
.08 1462 20 
.09 1550.70 
10 1685,00 

| 





Taste II. 





Pressure perGquatd Corresponding Pres- 


Velocity due to 
Inch in Inches of | sure in Ounces per 


| Pressure in Feet per 





Water. Square Inch. Minute. 
wy | .01817 696.78 
1s .03634 987.66 

t .072€8 1393.75 
e /10902 1707.00 
{ "14536 1971.20 
vs -18170 2204.16 
4 -21804 2414.70 
a -25438 2608.41 
4 | .29072 2788.74 

r .32706 2958.12 
.36340 3118.38 

i .39974 $270.84 
-43608 $416.64 

i .47240 | 3558.56 
3 .50870 8690.62 
18 54500 3820, 33 
’ senso 8946.17 
‘ 4186.25 

if .7267 4362.62 
1 .8000 4671.10 
. wa 4836.06 
i 5034.32 

1 1.0174 5224.98 
1 1.0901 5409.26 
2 1.1628 5587.58 


Tasiz III, 








Pressure in P | Pressure in | ; 
Ounces per iy | = ee Ounces per wns on yea 
Square Inch. | Pf ® | Square Inch. P ‘ainsi 

25 2,582 | 8.25 15,100 

50 3,658 8.50 15,334 

75 4,482 8.75 15,566 
1.00 5,178 9.00 15,795 
1.25 5,792 9.25 16,021 
1.50 6,349 9.50 16,224 
1.75 6,861 9.75 16,465 
2.00 7,338 10.00 16,684 
2.25 7,787 10.25 16,900 
2.50 8,218 10.50 17,1138 
275 8,618 10.75 17,324 
3.00 9,006 11.00 17,534 
8.25 9,379 11.25 17,841 
8.50 9,729 11 60 17,946 
375 10,085 11.75 18,149 
4.00 10,421 12 00 18,350 
4.25 10,748 12.25 18,550 
4.50 11,065 12.50 18,747 
4.75 11,374 12.75 18,943 
5.00 11/676 13.00 | 19,138 
5.25 11,970 13 25 19,331 
5.50 12,259 13.50 19,522 
5.75 12,541 18.75 19,712 
6.U0 12,817 14.00 19,901 
6.25 13,088 14.25 | 20,088 
6.50 13,354 14.50 20,273 
6.75 13,616 14.75 | 20,458 
7.00 13,873 15.00 | 20,641 
7.25 14,126 15.25 20,822 
7.50 14,374 15.50 21,002 
7.75 14,620 15.75 21,182 
8.00 14,861 16.00 21,360 











It will be noted that Tables I. to III. show pres- 
sures from .01 oz. up to 1 lb. per square inch of 
pressure, which last is considered the practical limit 
to be obtained with a fan blower. 

The fan-wheel in Table IV. was 23in. in dia- 
meter, 6$in. wide at its periphery, and had an 
inlet of 123 in. on each side, partially obstructed by 
pulleys 5in. in diameter. It had eight blades, each 





having an area of 45,49 square inches. 
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THE PARIS INTERNATIONAL EXHIBITION OF 1889. 
(For Descrivtion, see Page 668.) 
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THE ELECTRIC 





LIGHTING OF THE 





“GREAT EASTERN.” 

































































TaBie IV, 
l } j L 
; |f js |B | 23 |Baed 
#/| 3 | |& | Be RABE : 
= 4 | » ) a | (6) 5 oos8 4 
ai gsi2 /@ |4 = |g8n°s| $ 
B| 3 | -& 3 | oO | “OD aE | o ME. 
A 3 D |} @ On SiS Peo s| O43 
a » 1381.8 an bs S\22825 ms 
& | 22's ~ ld age Su Sisk 33|/ Ao 
oj} os jegi* |a| 3 a<%\" 38 .4| 3e 
~ & es 5 | B ng 
» | 8 |se Bs SE | é zok eeu s 53 
3 | 2 |.8/28)| 88! 6 e.m2sRes sa 
B| € |$2 $5 l23| & S8si8Ss5el es 
a o ' r, 
ot eR |42 6° $3 =f ge agatac! Ba 
1 |1519a! 0 | 3.50 o| so} .. | 1048 
2 |1479b | 6 | 3.50 | 406/115 | 353| 1038 337 
8 | 1480a@/10 | 3.50 | 676/180 | 520} 1048 496 
4 | 1471a@| 20 3.50 | 1353 | 1.95 | 694| 1048 | .66 
5 | 1485a@ | 28 | 3.50 | 1894} 2.55 | 742) 1048 709 
6 | 1485a | 36 3.40 | 2400 | 3.10 | 774 | 1078 718 
7 | 1465a | 40 3.25 | 2605 | 3.30 | 790) 1126 70 
8 | 1451a| 44 | 2.88 | 2686 | 3.50 | 767 | 1277 601 
9 | 14684 | 44 | 3.00 | 2752 | 3.55 | 775 | 1222 635 
10 | 14155 | 44 | 2.75 | 2686| 3.30 | 799/| 1338 60 
IL | 14150 48 2.75 | 2873 | 3.45 | 833) 1333 613 
12 | 15005 | 48 3.00 | 3002 | 3.80 | 790; 1222 646 
13 | 14716 | 48 ~—-.2.88 | 2988 | 3.70 | 794 | 1277 626 
14 1426 @ | 89.5 2.88 | 3072) 4.80 | 827) 1544 536 
‘Nore.—The experiments marked @ were r peated three sep te 





times, and those marked b only once. 


Table V. shows the results of running the same 
fan under similar conditions at various speeds : 


TABLE V, 





! 
Volume of Air | 


pig er | —— in Cubic Feet! Horse-Power. 











per Minute. | 
600s .50 1336 25 
800 | .88 1787 .70 
1000 1.38 2245 1.35 
1200 2.00 2712 2.20 
1400 2.75 3177 3.45 
1600 3.80 3670 5.10 
1800 4.80 4172 8,00 
2000 5.95 11.40 


4674 | 


The author's conclusions were : as follows : ©The | 
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84610, 


best useful effect appears to be attained when the 
discharge opening of the blower about equals the 
| capacity of the wheel ; the inlet full open and un- 
| obstructed. The same relation reversed holds true 
| with exhaust fans ; i.c., the greatest efficiency when 
| the discharge is free and open and the area of the 
| inlet openings equal the capacity of the fan-wheel ; 
|in this connection, bear in mind, long pipes or 
| those with bends, enlargements or contractions in 
| them, by the friction of air through them, have the 
| same effect as partially closing the inlet or outlet of 
|the fan, and where air or material must be con- 
veyed long distances, allowances should be made 
for this in their diameters.” 


(To be continued.) 





THE ‘‘GREAT EASTERN.” 

THE Great Eastern steamship, which played such 
an important part in the early days of submarine cable 
work, and whose career seems now to be at an end, 
was recently fitted with a Jarger number of arc lamps 
than has hitherto been placed on shipboard. The 
vessel was chartered by Messrs. Lewis and Co., of 
Liverpool, for the purpose of exhibition and as a place 
| of popular entertainment during the summer of 1886, 
|and she has since, in other hands, been anchored in 
|Gare Loch, at the mouth of the Clyde, fulfilling a 
similar purpose. The vessel is fitted with 45 simple 
Jablochkoff arc lamps, 39 of which are arranged on 
deck as shown by the illustrations, the remainder 
| being between decks, lighting the forward tank, the 
ball-room, the grand saloon, and the main deck, which 
| is utilised as a theatre. 
| The engine-rooms have recently been lighted by 
electricity, one arc lamp being suspended in each. The 
vast improvement effected over the oil lamps origi- 
nally used is much appreciated, as is the lighting of 
the ship generally. When lit up the appearance of the 
vessel is very effective, and on cou the decks can be 
viewed as well as by daylight. 

Fig. 2 shows the arrangement of the dynamos, of 








| which there are three (Gramme type). They are 
| placed two decks down, over the after end of the screw 
engine-room. Two of the machines are capable of 
lighting 20 lights each, 35 to 40 being the number 
| generally in use at one time, while the third, which is 
jin reserve, has capacity for 10 lights. The engine 
used for driving the above is of the ordinary horizontal 
single-cylinder non-condensing type, and is supplied 
with steam power froma locomotive boiler. 

The work was carried out by the United Electrical 
| Engineering Company, Limited, of 36, Albert Embank- 
|} ment, London. 

NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 15, 1887. 

Tue President’s unexpected attitude upon economic 
questions has given rise toa great deal of discussion 
|} among capitalists and investors as to whether they 
| should prosecute all the engineering and railroad en- 
| terprises next year that have been mapped out. It 
| would be safe to guess that they will. ‘The opinion of 
| good judges of American politics is that Congress will 
| be afraid to enact very radical changes in tariff duties 
| owing to the coming presidential contest. High tariff 
| duties will be made the war cry for the next campaign. 
| Railmakers are refusing to shade prices below 32 dols. 
, and rail buyers are refusing to pay more than 30 dols. 
|or 3ldols. In some cases 31.50 dols. is offered. Small 
| lots are held at 32.50 dols. The week’s business, so far 
|as reported, foots up 40,000 tons. It is customary to 
order rails three to six months in advance, but this 
rule is being broken away from and large buyers are 
now awaiting developments. It would not be surpris- 
ing to see orders for 500,000 tons of rails placed in 
two or three weeks when the time comes. Scarcely 
any foreign material is wanted, although offers from 
abroad are under consideration and buyers here express 
a willingness to place orders if figures are made to 
suit. The Bessemer furnaces throughout the country 
are producing a large amount of iron and the makers 
of it are naturally anxious as to what will come of 
their production unless demand for steel rails revives. 
The receipts of pig iron so far this year at New York 
have been 137,540 tons against 91,305 tons last year ; 
spiegeleisen, 111,964 tons against 99,034 tons ; steel 
and iron rods, 116,771 tons against 99,925 tons; steel 
blooms, billets, and slabs, 83,665 tons against 40,000 
tons; old rails, 152,945 tons against 23,428 tons. 
Copper is less active and prices are weakening. Ex- 

rts for the year 11,216,162 lb. against 18,619,429 lb. 

or same time last year. The tin-plate market is strong 

and active. Large consumers are buying heavily. The 
demand for tin is active and prices are higher ; quota- 
tions are 32} cents. Lead is 4.95. Very little buying 
will be done in the iron and steel markets of the 
country between now and January Ist. The nail 
trade is very weak and prices are 1.90 at factory. 











Meratiic Sieepers 1n Iraty.—The Mediterranean 
Railway Company proposes to lay metallic sleepers upon 
its Tornovo and Solignons section. The cost of the work 





is estimated at 23,040/. 
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SHIPBUILDING ON THE FORTH. 

As regards the shipbuilding trade of the Forth the 
past year has been exceedingly quiet, the output 
of new shipping being less than has been recorded 
for several years back. This circumstance was only 
in keeping with the general condition of the shipping 
trade, which was depressed in an unusual degree, more 
especially in the earlier months of the year. There 
has of late, however, been an improvement in that 
branch, which has been accompanied by a distinct rise 
in freights, and the consequence is that a feeling of 
confidence in the near future of the —— industry 
has been engendered, and the latter half of the year 
has witnessed an encouraging advance in the value 
of marine investments, Of the vessels built in the 
Forth district during the year, the majority were 
designed for trading in foreign waters, and the ad- 
dition to British tonnage has been quite trivial. 
‘here was a prospect that the building of steam 
trawlers and steam line fishing boats would become 
a thriving branch of the shipbuilding industry in 
the Firth of Forth, but the result, so far as the past 
year isconcerned, has been exceedingly disappointing. 
Hopes are entertained, however, that, in the event of 
the famous fishing village of Newhaven being elevated 
into a first-class landing station, with a ‘suitable fish 
market, a new impulse may be given to the trade, and 
that the owners of existing fishing craft, at present 
working elsewhere, may be induced to bring their 
boats to the fishings at the mouth of the estuary. 

During the past year Messrs. Ramage and Ferguson 
launched six vessels, the largest of which was the 
Fatshan, a steel screw steamer for Hong-Kong owners. 
Their reputation as successful builders of yachts has 
been well sustained, their output of new shipping in 
the course of the year including no fewer than four 
such craft. One of them was the Randino, a vessel of 
620 tons, with engines of 125 horse-power nominal, for 
an Italian princess. For English owners they built 
and engined the Dotterel and the Malihah, both iron 
steam yachts, and of 212 and 330 tons respectively. 
The fourth yacht was the steam sailing yawl, Atlantes, 
50 tons, also for an English owner ; and the last vessel 
turned out during the year by this firm was the steel 
screw steamer Chamroen, a vessel of 420 tons, for the 
Scottish Oriental Steamship Company. In Messrs, 
Ramage and Ferguson’s shipbuilding yard there is at 
present a considerable amount of activity showing 
itself in connection with vessels in course of construc- 
tion; and this activity will doubtless be increased 
within the next few weeks, owing to the firm having 
lately contracted to build two large steamers for the 
Continental line of Messrs. James Currie and Co., 
Leith. 

The only vessel built in the course of the past year 
by Messrs. Morton and Co., of Leith, was the Forth 
passenger steamer Tantallon Castle ; but they have 
had some extensive repair contracts to execute, the 
chief of which was the renovation and the furnishing 
with new and high-class machinery of the London and 
Edinburgh Shipping Company’s steamer Marmion. 

Messrs McKenzie and Co., Leith, have turned out 
during the year two steam line fishing boats for 
North Shields owners, and a steam launch for foreign 
owners, 

In the year’s output of the Grangemouth Dockyard 
Company there were five steel screw steamers of a 
total of 1590 tons, and two steel barges, each of 70 tons, 
for Cuba. The engines of the five steamers aggregated 
2485 indicated horse-power. Three of the steamers— 
the Nouvelle Voldrogue, the Mancel, and the Grande 
Riviere, each of 310 tons and 400 indicated horse- 
power—were built for General B. Riviere, of Port-au- 
Prince. Another was the Rajapuri, 240 tons, with 
a rae engines of 636 indicated horse-power. 
She was built for Mr. J. A. Shepherd, of Bombay. The 
other steamer was the Tabasqueno, 420 tons, with 
compound surface-condensing engines of 650 indicated 
horse-power, for Messrs. Berreteaga and Co., of 
Tabasco, Mexico. Inthe year 1886, the Grangemouth 
Dockyard Company launched eight vessels, and in 
1885 they turned out seven vessels. At present they 
have in hand contracts for two steel screw steamers of 
1400 tons and 2500 tons respectively. 

Messrs. John Scott and Co., Kirkcaldy, launched 
during the year a steel paddle steamer of 160 tons, 
named the Halcyon, for British owners; and the 
Edmond and the Alexis, iron steam hopper barges of 
110 tons each, for foreign owners. 





ROYAL METEOROLOGICAL SOCIETY. 

Tue usual monthly meeting of this Society was held on 
Wednesday evening, the 2ist inst., at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, 
Mr. W. Ellis, F.R.A.S., President, in the chair, when 
the following papers were read 

(1). ** The Mean Temperature of the Air at Greenwich, 
from September, 1811, to June, 1856,” by Mr. H. S. Eaton, 
M.A. This is a discussion of the meteorological journals 
of the late Mr. J. H. Belville, and those of the Royal 
Observatory. The general results of this investigation 
are: 1, That there was no apprec‘able change ia the mean 





annual temperature of the air at Greenwich in the period 
1812 to 1855 inclusive. 2. That on the eminence on which 
the Royal Observatory is situated the average tempera- 
ture at night, or rather the early morning, is in all cases 
higher than over the lower grounds. 3. That with a north 
wall, or possibly a north window exposure, higher maxi- 
mum temperatures are found at the lower stations. 4. 
That the movements of the thermometer are retarded with 
a north wall exposure as compared with an instrument on 
an open stand, especially where the situation is a confined 
one, the indications of the thermometer not following the 
changes of temperature so promptly owing to the modify- 
ing influence of the adjacent building. 

ap on the Phenological Observations for the 
Year 1887,” by the Rev. T. A. Preston, M.A. The past 
season was a most exceptional one. For flowers it was 
disastrous ; fruit was generally a failure, though there 
were exceptions ; those kinds which promised well turned 
out very small or spoilt by insects. Vegetables were 
universally poor, roots were destroyed by insects or 
drought, and green crops soon passed off. The wheat 
crop, however was betterthan was expected. Barley on 
light lands was poor, but that which was sown early was 
satisfactory. Meadow hay was not up to an average 
crop, but clover and seed hay were much more nearly so. 
In Kent the fruit crops turned out lighter than usual, but 
the prices have ruled higher. 

(3). ‘* arth Tremors and the Wind,” by Professor John 
Milne, F.R.S., F.G.S. The author has made a detailed 
examination of the tremor records obtained in Tokio, 
and compared them with the tri-daily weather maps 
issued by the Imperial Government of Japan. From this 
comparison the following conclusions have been drawn: 
1, Earth tremors are more frequent with a low barometer 
than with a high barometer. 2. With a high barometric 
gradient tremors are almost always observed, but when 
the gradient is small it is seldom that tremors are visible. 
3. The stronger the wind the more likely it is that tremors 
should be observed. 4. When there has been a strong 
wind and no tremors the wind has usually been local, of 
short duration, or else blowing inland from the ocean. 
5. When there has been little or no wind in Tokio and 
yet tremors have been observed, in most cases there has 
been a strong wind in other parts of Central Japan. 6. 
From 75 to 80 per cent. of the tremors observed in Tokio 
may be accounted for on the supposition that they have 
been produced either by local or distant winds. 7. The 
only connection between earth tremors and earthquakes 
in Central Japan is that they are both more frequent 
about the same season. 

4. ‘* Pressure and Temperature of Cyclones and Anti- 
cyclones,” by Professor H. A. Hazen. The author has 
made a comparison of the observations at Burlington and 
on the summit of Mount Washington, U.S.A., and as the 
result of a study of about 4000 observations from two days 
before till two daysafter the passage of thecyclone and anti- 
cyclone centres, he hasarrived at the following conclusions : 
1. Inboth cyclones and anticyclones the pressure lags from 
10 to 11 hours at the summit of Mount Washington. 2. The 
temperature change at the base precedes very slightly the 
pressure change, but at the summit the change occurs 
nearly twenty-four hours earlier. 3. The temperature 
appears to be a very little earlier at the summit than at 
the base, and certainly varies much more rapidly at the 
former. 4. In acyclone, the difference in temperature 
between base and summit is less than the mean before the 
storm, but the difference rapidly increases after the centre 
has passed. Just the contrary is true in an anticyclone. 
5. The total fall in pressure in a cyclone at the summit 
very nearly equals that at the base, and likewise the rise 
in an anticylone. 6. The fluctuation of temperature, 
that is from the highest to the lowest, at the summit is 
double that at the base in a cyclone, but it is only a little 
greater in an anticyclone, 





CAST STEEL ANCHORS. 

In November, 1886, the Board of Trade appointed a 
Committee, consisting of Mr. Thomas Grey, CB. Mr. 
T. W. Traill, R.N. ; Mr. T. Dodd, Mr. B. Martell, Pro- 
fessor W. H. Greenwood, and Mr. J. W. Spencer, to 
consider the measures that should be taken to provide 
proper regulations for the testing of cast-steel anchors to 
be approved by the Board of Trade under the Chain 
Cables and Anchors Act of 1874. This Committee has 
just submitted the following report to Lord Stanley, of 
Preston, the President of the Board of Trade : 

My Lord,—As desired in your Lordship’s Minute of 
Reference of November 26 last, we have carefully con- 
sidered the measures that should be taken to provide 
proper regulations for the testing of cast-steel anchors, to 
be approved by the Board of Trade, under the Chain 
Cables and Anchors Act of 1874, and we now have the 
honour to report as follows : 

1. At the time the Chain Cables and Anchors Acts, 
1864 to 1874, were passed, the manufacture of anchors of 
cast steel was not contemplated. 

2. In recent years the development of the cast steel in- 
dustry has aes the production of cast-steel anchors 
within practicable and commercial range. 

3. The statutory tensile test for a cast-steel anchor 
should, in the opinion of the Committee, be the eame as 
for a wrought-iron anchor; that is to say, an anchor re- 
garded as a finished article, whether of cast steel or of 
wrought iron, should be tested at a public testing machine 
to a like tensile strain and in the same manner. 

The present difficulty arises, not out of the application 
of the statutory tensile strain to an anchor as an anchor, 
but out of the best practicable way of ascertaining that the 
material of an anchor purporting to be a cast-steel anchor 
is suitable, and in this view the Committee have endea- 
voured to ascertain what will be the best practicable 
method whereby the superintendent of a public testing 





machine, if he does not see the preliminary tests made at 
the public proving house, maybe satistied on this point 
before he proceeds to submit cast-steel anchors to the 
statutory test. 

4. At the present moment the Committee understand 
that nearly 1000 cast-steel anchors have beer introduced 
into the mercantile service, and that these anchors have 
been subjected to the statutory tensile strain at public 
proving establishments, as required by the Chain Cables 
and Anchors Acts, after the aonerial Gud castings have 
undergone preliminary tests at the maker’s works in the 
presence of an inspector appointed by Lloyd’s Register 
Committee. 

5. The Committee are abundantly satisfied that the 
material known as cast steel, if of good quality and 
temper, is a suitable and good material for the manufac- 
ture of anchors. They are informed that of those already 
in use'in the merchant service after having undergone the 
preliminary and tensile tests, none have been reported as 
having failed. 

6. The Committee are, however, satisfied that though 
suitable cast steel isa proper material for the manufacture 
of anchors, effective steps are absolutely necessary to pre- 
vent other and unsuitable cast material from being used 
in the manufacture of anchors, under the guise of ‘‘ cast 
steel,” and they are satisfied that suitable * preliminary 
tests” are sufficient to attain this end. 

7. The Committee visited Messrs. Spencers’ works, at 
Newburn-on-Tyne, on April 21 last, and witnessed a series 
of preliminary tests. These tests are described in detail 
in Appendix (B) to this report, and it will be seen that 
they are similar in the main to those which the Committee 
recommend. The preliminary tests the Committee re- 
commend are set out in Appendix (A) hereto. 

8. The preliminary tests recommended should in all 
cases be made before the tensile strain is applied ; and as 
these preliminary tests are of such a nature that they can 
be most conveniently conducted on the manufacturer’s 
premises ; and asthe several parts of a cast-steel anchor 
should be tested before any large amount of labour or 
machining has been put — them, arrangements should 
be made to give makers the option of making these pre- 
liminary tests at their own works under official super- 
vision. 

9. This will leave to the superintendent of a public 
proving house (if he is not satisfied when a cast-steel 
anchor is presented for the statutory test that evidence is 
produced that it is of suitable material in having passed 
the preliminary tests referred to in Appendix (A) to this 
paper) full power to decline to make the statutory tensile 
test until the preliminary tests set forth have been made 
at the public proving house or elsewhere. 

10. The evidence that the superintendent of a public 
testing machine shall accept as satisfactory that an anchor 
submitted for test ata toed proving house is really a 
‘* cast-steel” anchor, shall be a certificate signed by the in- 
spector (appointed by the Board of Trade or by Lloyd’s 
Register) in such form and with such particulars as the 
Board of Trade and Lloyd’s Register may decide, that the 
preliminary tests formulated in Appendix (A) have been 
conducted at the maker’s works in his presence, and have 
been satisfactorily withstood. 

1l. We recommend that the existing practice in the 
following respects bs continued, viz. : 

The words “cast steel” in hollow letters not less than 
din. deep, and at least 4 in. long, and the name or trade 
mark of the maker, must cast in each anchor, or in 
each cast-steel portion of such anchor when made of more 
than one casting, otherwise such anchor or portion thereof 
cannot be accepted by the tester for the purpose of being 
proved under the Chain Cables and Anchors Acts. 

12. All anchor fittings, such as shackles and bolts, pins, 
forelocks, and rings must be made of wrought iron. 

13. Anchors which have been blacked or galvanised 
will not be received at the testing house. 

14. Finally, we have to state that, practically, our 
recommendation at the present time is that the existing 
practice as regards cast-steel anchors should continue tu 
be followed with the few alterations we have suggested in 
conducting the preliminary tests, with a view to insure a 
suitable material. We are, however, of opinion that at 
no distant date the statutes referring to the testing of all 
anchors and chain cables will need amendment. 

We have the honour tw be, my Lord, 
Your obedient servants, 
(Signed) THomas Gray (Chairman). 
T. Donn. 
W. H. GREENWOOD. 
B. MARTELL, 
JOHN W. SPENCER. 


I regret that I am unable to agree to the terms of this 
report. I am not satisfied that the preliminary tests re- 
commended will exclude cast steel of inferior quality, and 
I am of opinion that all tests should be made at a public 
proving house. 

(igned) Tuomas W. TRAILL. 
ey) Wa rer J. HowEk t, Secretary. 
uly 21, 1887. 


APPENDIX (A). 
PRELIMINARY TESTS RECOMMENDED BY THE COMMITTEE. 
Percussive Test. 

1, Anchors, or when anchors are made of more than 
one piece, each piece shall be subject to this test, as 
follows : 

Given Weight. Height. 
15 cwt. and below ... 
Above 15 cwt. 


Given 
; 15 ft. 


12 ,, 


The anchor or piece shall be raised the given height for 
the given weight and shall be dropped on an iron slab. 

The given height means that the lowest part of the 
anchor or piece when suspended shall be at least the 
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given height above the iron slab on to which it is to be 
dropped. 

2. An anchor of the Admiralty pattern shall first be 
raised vertically to the given height with its shank and 
arms in a horizontal position, and shall be let fall from 
that height. 

3. It shall then be raised a second time to the given 
height, and shall be suspended with the crown down- 
wards. Two iron blocks shall be placed underneath it, 
and it shall be let fall from this position so that one of the 
blocks receives it on the middle of one arm, and the other 
block receives it on the middle of the other arm. 

4. The slab for the horizontal test shall be of steel or 
iron well laid on a solid concrete foundation to the satis- 
faction of the inspector. 

5. If the slab on which the anchor falls is broken, the 
test shall be repeated until a slab is made that does not 


break. 

6. The blocks for the vertical test shall be solid, and 
shall be of sufficient height to prevent the crown of the 
anchor from touching the slab, and shall be otherwise to 
the satisfaction of the inspector. 


Hammering Test. 


7. When the percussive test has been passed success- 
fully, to the satisfaction of the inspector, the anchor or 
piece shall be slung and freely put to a hammering test as 
follows, that is to say, it shall be well hammered over its 








they witnessed the shank of a 273 cwt. anchor being heated 
in a gas furnace, for the purpose of being drawn down 
under a 2-ton hammer to the required size and shape. 

After passing through the steel foundry, where the pro- 
cess of moulding was noticed, the members of the Com- 
mittee went to the place set apart for drop-testing cast- 
steel anchors. 

On the sketch appended hereto, A B represents a cast- 
ing forming ‘‘ shank and crosshead” for an anchor; this 
was gripped at its centre of gravity by a cramp C, so that, 
when suspended, the underside of A B was level. The 
disengaging hook D connected C temporarily to the hook 
E of a steam crane. This hook E was raised until a 
vertical staff 15ft. in length passed clear under B. A 
sharp pull at rope F liberated cramp C from the dis- 
engaging hook D, and A B fell free through slightly more 
than 15 ft. on to a level steel slab, 9ft. by 5ft. Gin. by 
1} in. thick, lying solid on a cement-concrete foundation, 
10 ft. by 6 ft. Gin. by 2ft. 4in. thick. 

The spur H, previously partly disconnected from B by 
a sawcut at J, was then knocked off by some blows of a 
hammer. 

By a sling chain passed through hole G the casting was 
then suspended, and vigorously struck by a 10-lb. hammer 
over the length of the shank A. 

fter a close inspection of A and B, the surveyor (in 
this case Mr. H. J. Boolds, of Lloyd’s Register, attended), 
if satisfied, has his private stamp marked in two places on 

















parts with a sledge hammer weighing not less than 7 lb., 
and shall be required to give under this treatment such 
a clear ring in all its parts as shall satisfy the inspector 
that the casting is sound, and without flaws existing either 
originally or developed as the result of the application of 
the preceding percussive tests. 


Bending Test. 

8. Cast steel may be passed as sufficiently ductile for 
anchors when a piece of each casting 8 in. in length, is cut 
from the casting, turned to 1 in. in diameter, and is then 
bent cold by hammering through an angle of 90 deg. over 
a radius of 1} in., without showing signs of flaw or frac- 
ture, 

9. There must be a piece cast on each cast-steel anchor, 
or on each portion of such anchor when it is made of more 
than one casting, and such piece must be of sufficient size 
to enable one test-piece of the size before stated to be cut 
out of it, or it may be (at the discretion of the manufac- 
turer) of sufficient size to enable four test-pieces to be cut 
out of it. If it is only of sufficient size to enable one test- 
piece to be cut out of it, that piece shall be subjected to 
the bending test named in paragraph 8, and if it fails to 
withstand it, the casting is to be condemned. 

If the piece is large enough to enable four test-pieces 
to be cut out of it, these four test-pieces shall be disposed 
of as follows, that is to say, one of them shall be turned 
in a lathe to lin. in diameter for a length of 8 in., and 
bent cold through an angle of 90 deg. over a radius of 
14 in., and if it withstands this test without flaw or frac- 
ture, shall be deemed to have withstood a satisfactory 
test forductility. If the one test-piece does not pass this 
test, all or any of the other three test-pieces may be tested 
in a similar manner, and if any one of the four test-pieces 
passes this test, the anchor or part of the anchor, as the 
case may be, shall be deemed so far satisfactory. 


Annealing. 

10. Each anchor must be properly, and _ sufficiently 
annealed, and, when so annealed, shall be stamped 
‘‘annealed steel.” Annealing is not to be regarded as 
proper, or efficient, unless the process extends from three 
days for sma! anchors, up to six days for large ones. 


APPENDIX (B). 


Series oF TESTS WITNESSED BY THE COMMITTEE AT NeEw- 
BURN-ON-TYNE STEEL WorKS, APRIL 21, 1887. 


On the arrival of the members of the Committee at 
Newburn they were at once taken to the steel forge, where 





A, and also in two or more places on the sawn end of spur 
H. This latter is cut up into one transverse test-piece and 
(for every three anchors) one tensile test-piece. 

In a similar manner the two cast.steel arms K and L 
were drop-tested. A sling chain took hold of both arms 
lying level, but in opposite directions, with the projecting 
parts or stops M M at the underside to prevent the sling 
chain being injured. The disengaging hook D took hold 
temporarily of ring N at one end of the sling chain. After 
having been raised until the vertical staff, 15 ft. in length, 
passes clear under M, the disengaging hook was pulled, 
and liberated the two arms K and L, which fell on to the 
steel slab. Each arm was then separately placed on end, 
so that the palm was vertical and at the top, each part of 
the arm was then vigorously struck a number of blows 
with the 10-lb. hammer. The surveyor closely scrutinised 
each arm, and being satisfied caused each arm to be 
se a in his presence with his private stamp in two 

aces. 

4 In the manner described above, the following four cast- 
steel anchors were drop-tested and stamped. 


One 27? cwts. B 973. Shank and two arms. 
3 B 

” 30 ” 
a2 25h 55 


The Committee were informed that the two arms in 
each respective case were cast at the same time and from 
the same ladleful of steel as the shank. 

The Committee next went to the fitting shop and wit- 
nessed several transverse test-pieces, 1 in. in diameter 
and about 12 in. long, being bent ; one end was held fast 
in an anvil block, and the projecting end was then struck 
by two 10-lb. hammers until the test-piece was in each 
instance bent through the angle indicated in the tables 
appended hereto. 

The Committee were then taken into the test room, 
where a horizontal 100-ton hydraulic testing machine, 
made by Daniel Adamson and Co., approved by the 
Board of Trade in February, 1882, fractured a few tensile 
test-pieces. The shoulders or enlarged ends of the turned 
test-pieces were held in spherical washers, lying free in 
spherical cups, so as to insure perfect alignment and avoid 
any twisting or bending. 

The fast block was suspended from a knife edge. 

The results of both transverse and tensile tests are 
appended hereto. 


” - ” ” 
B 976, ” ” 
B 977. ” ” 








TESTS WITNESSED BY THE COMMITTEE. 
Newburn Steel Works.—Test Office. 


Cwt. | 





273. | 
Date of test, April 21,| | 
1887... .. ..|B 954 B 807} B949| B951, B 958! B 956 


. | 32, 





Mark of test -.|0 946 0 948) 0949 0950 0951) O 952 
Size of specimea.. in. 757 | .757 | .757| -757| .757| .757 
Original area =... sq. in.) .450 | .460 | .450| .430| .450| .450 
Fractured area .. ,, | .2551 | .4185 | .8318} .3019| .2375 


| 


Permanent set induced, | | | 
| |15.87 (14.38 |14.38 


tons per sq. in | 14.88 | 14.38 \14.88 
Maximum strain, tons 
per sq. in.| 29.26 | 21.82*|28.77 |29.76 
Contraction of area, p.c.| 43.3 | 7 |262 (82.9 
Elongation in length of} | | 
5 in. p.c.| 26 4.5 16 | 17 
Ditto 


Appearance of fracture, | 
Cs ae -- pc} 50 45 
Appearance of fracture,| | } 
fibrous .. co | 
Appearance of fracture, | } 
finely granular pp. c. 
Appearance of fracture, 
crystalline ay Pe 
Appearance of fracture, 
aw wd «i! RG 


l | 


x Rod . ate 


| 
27.28 27.77 
47.2 


23 


60 | 
| 


10 











REMARKS.—Test-pieces taken from cast-steel anchors tested in 
the presence of the Cast-Steel Anchors Committee : 

O 916, B, 954, bent through an angle of 88deg. Not broken, 

O 948, B 807 ” ” 70 ,, ” 


© 949, B 949 c A 65 5, a 
O 950, B 951 ed a 85 5, pe 
O 951, B 955 a 3 vas bs 

xO 952, B 956 es is 66, a 


* Note by Mr. Spencer : 

The low value of 21.82 tons maximum strain with 7 per cent. 
contraction of area and 4.5 per cent, elongation in 5 in. are ex- 
plained by the flaw covering 20 per cent. of fractured area of test- 
piece, 

A slight flaw on the outside of test-piece, if it does not altogether 
vitiate the result of test, yet so affects it that, although the maxi- 
mum strain may be attained, yet the elongation, owing to one 
portion of cross-section of fracture not cohering at all and thereby 
forming a starting point for fracture, is kept below that elonga- 
tion which is due to the quality of the material, and the fracture 
takes place before the area of test-piece has been reduced much 
below the original. 

In this Table and in that below, the bottom line “ flaw per 
cent.” illustrates this in several instances, but the percentage of 
flaw does not necessarily correspond to the effect it exercises upon 
the contraction of area or the elongation, since much depends 
upon its position, whether this is central or one-sided or altogether 
at circumference of fracture. In the latter case the effect upon 
psc — is altogether disproportionate to the percentage of 

e flaw. 

In each of the above anchors, without exception, the transverse 
test-pieces gave satisfactory results. 


Newburn Steel Works.—Test Office. 











Cwt. 29. 21. 32. | 27} 32. | 273. 
Date of test, April 21, | } 

18387 a ‘ ..| B927 | B 942) B 946) B 947 | B948 | B952 
Mark of test e .-| 0940 | 0941 | 0942 | 0943 | 0944 0945 
Size of specimen.. _—in.| .757 | .757 | .757 | .757 | .757 | .757 
Original area .. 8q.in.} .450 | .450 | 450 | .450| .450 | .450 
Fractured area .. ,, -4185) .3848) .3117 | .4185) .3959 .3739 
Permanent set induced, | 

tons per sq. in.| 13.39 | 14.38 | 15.87 | 15.87 | 14.38 | 15.87 
Maximum strain, tons | 

per sq. in.| 28.48 | 29.76 | 28.77 | 27.28 | 27.28 | 28.77 

Contraction of area p.c. 7 | 14.4 | 30.7 | 7 | 12.02) 16.9 


Elongation in length of 
5in. p.c. 
Ditto pa 
Appearance of fracture, | | 
silky p. ¢. | | 
| 
| 


7 |125 | 24.5 


Appearance of fracture, 
fibrous .. oe PS 
Appearance of fracture, 
finely granular.. p.c. 
Appearance of fracture, 
crystalline co, PO 
Appearance of fracture, 
flaw p.c.| 5 | 5 








ReMARKS,—Test-pieces taken from cast-steel anchors. Tested 
in the presence of the Cast Steel Anchors Committee : 
O 945, B 952. Bent through an angle of 69 deg. Not broken. 
Four test-pieces marked x were taken away by Mr. Boolds 


(Surveyor to Lloyd’s Register). 











LAUNCHES AND TRIAL TRIPS. 

A STEEL screw h ag dredger named the Garimoyle was 
launched by Mr. W. S. Cumming, at Blackhil] Dock, 
Glasgow, on Monday, December 19. She measures 70 ft. 
by 18 ft. by 6 ft., and has been built to the order of 
Messrs. P. Hampson and Co., Belfast. The vessel, 
which fully loaded will carry about 100 tons deadweight, 
is self-propelling, the motion being taken from the crane 
engine working on to a Wrench’s patent propeller. The 
dredging machinery is that of Messrs. J. Jessop and 
Sons, engineers, Leicester. After meee | her machinery 
on board, the Garmoyle will be thoroughly tested on the 
Clyde preparatory to her departure for Belfast. 





On Saturday, the 24th inst., the new steel twin-screw 
steamer Chamroen, recently built by Messrs. Ramage 
and Ferguson, Leith, for the Scottish Oriental Steamship 
Company, sailed from the Forth for Bangkok, Siam, vid 
the Suez Canal. The Chamroen, which measures 160 ft. 
long by 28 ft. beam, has been built expressly for the 
navigation of the shallow waters of the River Meimam, 
and carries a large cargo on a light draught. On her 
trial trip on the 22nd inst., with over 400 tons on board, 
she attained a speed of nearly 114 knots per hour, and 
her engines worked well. 
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STUART'S OIL, GREASE, AND GRIT 
EXTRACTOR. 

Srvart’s oil, grease, and grit extractor is designed 
to take these substances out of the steam as it passes 
from the cylinder to the condenser, and thus to pre- 
vent the fouling of pumps and tubes, and the forma- 
tion of a greasy deposit in the boilers. It is also 
applied to non-condensing engines where the exhaust 
steam is passed through steam pee or radiators, or is 
used in heating feed water. The method of its opera- 
tion is exceedingly simple, and as there are no moving 
parts it is not subject to wear. Across a pipe leading 
downwards from the cylinder to the condenser there 
are placed two rows of inclined troughs or gutters 
(Figs. 1 and 2). The gutters are spaced widely 
enough apart to allow ample passage for the steam 
between them, and the lower row is so situated as to 
break joint with the upper row. Every particle of 
grease carried by the steam must be impinged on one 
of the gutters, and be left there to run down intoa 
cross-pipe which delivers into an oil cylinder. The 
water and grease here accumulate; the water is re- 
turned to the boiler, and the grease is blown out at 
intervals. When the steam pipe is horizontal the 
apparatus takes the form shown in Figs. 4 and 5, and 
the oil is delivered into the lower part of the casting. 
Anextractor of this pattern is fitted in the Cunard 
Company’s steamships Servia, Favonia, and Cepha- 
lonia. It was first tried on the Servia, and the other 
two were fitted in consequence of the favourable result 
of the experiment, 

Reports from engineers of steamships on which the 
apparatus is fitted speak very highly of the effective 
way in which it acts. It is an American invention, 
the agent in this country being Mr. James Purdie, 
14, Seaton-buildings, Water-street, Liverpool. 





LADLE FOR RUNNING LEAD JOINTS. 

Tax annexed illustrations show a combined melting 
pot and Jadle for running lead joints in cast-iron pipes, 
designed and patented by Mr. H. Nicholson, of 37, 
Stockton-street, Moss Side, Manchester. At the 
bottom of the pot is a valve seat A, over which is a 
valve V working between guides CC. The valve is 
of cast iron with a face of asbestos, and is operated by 
a rod R anda lever L. The latter is pivotted on a 
bracket B attached to the side of the pot, and is 
normally locked by a wedge W to keep the valve on to 
its seat. 

When a joint is to be run the pot is |e over it, 
and the valve is raised. The hot metal immediately 
flows past the valve into the joint, the light scum re- 


Fig. 5. 





Los 6 





maiuing on the surface, and the heavy dross, if there 
be any, lying in the bottom of the pot below the valve 
seat. For double joints, as in running collars on to 
two spigot ends, two valves are placed in the ladle at 
the proper distance apart for the two joints, and are 
raised together or separately, A stool made to fit on 
the pipe and receive the bottom of the ladle (Fig. 5) 
simplities the operation, In case an explosion is feared 
from a damp joint, the handle may be lengthened by 
a piece of pipe, and the operator stand at a safe 
distance. 

These ladles are made by the Glenfield Company, 
Kilmarnock, in twelve sizes varying in capacity, for 
single ladles from } cwt. to 3 ewt., and for double 
ladles from 1 cwt. to 4 cwt. Their advantages are 
manifest to all, and cannot fail to reeommend them. 








TRAMWAYS IN THE United Kinepom.—The latest 
statistics show that there are 886 miles of tramways in 
the United Kingdom, of which °33 belong to local autho- 
rities and 653 to companies. The capital actually expended 
on these undertakings has been as follows: England, 
10,854,000/. ; Scotland, 1,179,000/.; Ireland, 1,089,000/. ; 
total, 13,122,000/. The net receipts in the year ended 
June 30, 1887, were as follows: England, 521,000. ; 
Scotland, 90,000/. ; Ireland, 48,000/. ; total, 659,0007. The 
working expenses were: England, 1,739,000/. ; Scotland, 
260,517/.; Ireland, 142,000/.; total, 2,142,000. The 
peneenaare carried in one year were thus distributed: 
ingland, 330,359,000/. ; Scotland, 62,282 0002. Ireland 
23,875,000/. ; total, 416,516,000/. The total number of 
horses employed was 25,501, of locomotives 484, and cars 
3494. The total capital authorised in connection with the 
whole of the undertakings was 17,902,000/., of which 
12,907,000/. has been paid up. 








STUART'S OIL, GREASE, AND GRIT EXTRACTOR. 
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NICHOLSON’S LADLE FOR JOINTING PIPES. 
CONSTRUCTED BY THE GLENFIELD COMPANY, LIMITED, ENGINEERS, KILMARNOCK. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
strong on Thursday, and there was a further improve- 
ment in prices. Scotch iron advanced 3d. per ton in the 
forenoon, but it gained nothing further in price in the 
afternoon. The price of Cleveland iron rose 54d. per ton, 
of which 4d. was gained in the afternoon ; and that of 
hematite warrants rose 2d. in the morning and 54d. in the 
afternoon. The closing settlement prices were—Scotch, 
43s. 3d. per ton; Cleveland, 33s. 44d.; hematite iron, 
45s. 74d. A strong tone ruled in the market on the follow- 
ing day, and prices improved all round. The cash price 
advanced from 43s. 4d. to 43s. 10}d., closing at 43s. 9d., 
80 that a gain of 5d. was made. Hematite was largely 
bought at the afternoon market, because of the greatly im- 
proved prospects of the steel trade: and an advance of 
74d. over the previous day’s close took place. On the 
price of Cleveland iron an advance of 5d. per ton was 
made. Owing to the Christmas holidays no market was 
held on Monday. At the opening yesterday the market 
was again strong, but subsequently became weak, and 
the prices closed rather usher ont week’s final quotations, 
Scotch iron being 4d., Cleveland 1}d., and hematite 
iron 1}d. per ton lower. The market was flat and depressed 
this morning on a fair selling on local account, prices 
of Scotch warrants falling 44d. per ton from the opening, 
or 64d. since last night. At the close of the afternoon 
Scotch warrants were quoted at 42s. 11d. cash buyers. No 
business was done in Cleveland warrants, which were 
quoted at 33s. 14d. cash buyers ; and hematite iron was 
disposed of at 45s. 3d. to 453. 6d. cash. The leading 
event of the past week in the local iron has been the pub- 
lication of the ironmasters’ statistical. returns for the year 
extending from Christmas, 1886, to Christmas, 1887. In 
some respects these returns are very gratifying, more 
especially as they show a decidedly greater reduction in 
the makers’ stocks than had been anticipated by outsiders. 
A reduction was expected, but while some persons thought 
that there would be 50,000 tons less, as many seemed to 
think that the reduction would not be so great. It really 
reached the large amount of 57,383 tons, which is regarded 
as a very pleasing feature in the annual returns, and it helps 
to counteract the large increase of 102,387 tons to the public 
holdings. It is now strongly urged that the Ironmasters’ 
Association should publish their statistics quarterly or even 
monthly, as is the case with the Cleveland ironmasters. 
The number of blast furnaces in actual operation is still 
85, as compared with 72 a year ago, and 92 at this time 
two years. Last week’s shipments of pig iron from all 
Scotch ports amounted to 5281 tons against 5370 tons in 
the ae week of last year. They included 
1200 tons for the United States, 400 tons for Italy, smaller 
uantities for other countries, and 2550 tons coastwise. 
The stock of pig iron in Messrs, Connal and Co.’s public 
warrant stores stood at 942,840 tons yesterday afternoon, 
as compared with 942,351 tons yesterday week, thus show- 

jng an increase forthe week of 489 tons. 


Malleable Iron Trade.—The malleable iron trade con- 
tinues to be in a satisfactory state, and makers are striv- 
ing to get as much as possible through their hands before 
stopping for the holidays. There is so much pressing 
for delivery of iron that the stoppage made will only be a 
very brief one; indeed, most of the makers will light up 
again as soon as they complete repairs. Prices are very 
firm, and makers refuse to take less than the current 
quotations, which are—bars, 5/.; best bars, 5l. 7s. 6d. ; 
plates, 5/, 12s. 6d. ; new, 4/. 153. ; rivet and angles, 5/.— 
all less 5 per cent. discount. The manufacturers’ order 
books are well filled up, and the new year altogether 
appears to be opening under very favourable auspices. 
Foreign inquiry is good, while the home trade is improv- 
ing day by day. The warehouses in town have been 
doing more business of late, most of the iron despatched 
being to supply the country demand. Engineers, smiths, 
and other town consumers are also very brisk, and going 
through a lot of iron. Unbranded iron is a little more 
in demand, but the high freights at present current render 
a good Indian business practically impossible. The pre- 
sent price is 4/. 12s, 6d. per ton net. 


Basic Steel.—It is satisfactory to know that the Admi- 
ralty authorities and Lloyd’s Committee have officially 
sanctioned the use of the basic steel made by the Glasgow 
Tron and Steel Company. This official sanction applies 
both to ships and to boilers. Thesteel in question is being 
rolled by all the firms that do not make steel themselves, 
and it is being employed for an almost endless gree A of 
purposes. In the form of blooms it has lately fetched 
4l. 7s. 6d. per ton. 


Siemens Steel Trade.—This branch of trade remains re- 
markably busy, and the report is current that so many 
orders had lately been booked as will keep all the works 
actively employed for many months, if not even for the 
whole of the ensuing year. The prices are still moving 
up. Boiler plates have lately realised 8/. 2s. 6d. per ton. 
The holidays will be unusually shcrtin most of the steel 
works, no longer than may be required for the execution 
of necessary repairs. 


More Shiptuilding Contracts.—Messrs. Robert Duncan 
and Co., Port-Glasgow, have booked an order for another 
steel sailing ship. The vessel, which is to be one of 1500 
tons, is for a Glasgow firm of shipowners, and is intended 
for the East India and San Francisco trades. This is the 
fourth order booked this month by Messrs. Duncan and 
Co., and makes five vessels now in hand. It is stated 
that Sir William Pearce has secured for the Fairfield 
Shipbuilding and Engineering Company an order to build 
three steamers, each of 3000 tons, with a fourth in pro- 
spect, forthe new Vancouver and Japan service in con- 
nection with the Canadian Pacific Railway. They are to 
be steel screws of the first class, Messrs, William Christie 





and Co., of London, have placed an order with the 
Grangemouth Dockyard Company for the construction of 
a steel screw steamer of 2000 tons deadweight, to be em- 
ployed in the Baltic trade. The engines are to be sup- 
367 by Messrs. Hutson and Corbett, Glasgow. Messrs. 

. B. Thompson and Co, (Limited), Dundee, have con- 
tracted to build and engine two steamers of 1100 tons 
each for the Cork Steamship Company. It has been 
reported in Glasgow this afternoon that a contract for 
three steel screw steamers of between 3000 and 4000 tons 
deadweight carrying capacity has been booked to-day by 
a firm in the lower reaches of the river. 


Castle Shipbuilding Yard, Port-Glasgow.—The ship- 
building fee and engineering and boiler works, known as 
the Castle Shipbuilding Yard, Port-Glasgow, occupied 
till recently by Messrs. Blackwood and Gordon, were 
exposed for sale this afternoon in the Faculty Hall, 
Glasgow. The works cover an area of fully six acres, 
and the buildings include the engine, boiler, smith, and 
joiners’ workshops, while there is a steamer of 3600 tons 
deadweight capacity partly constructed on the stocks. 
The upset price was 40,000/., and there being no offers the 
sale was adjourned, 


Water Pipes for Glasgow to be made in Middlesbrough.— 
Considering the extraordinary development of the pipe- 
founding trade in Glasgow, it will doubtless be a matter 
of great surprise to many persons, both at home and 
abroad, to learn that the Glasgow Corporation Water 
Works Committee have just placed a contract for 450 tons 
of cast-iron pipes with Messrs, Cochrane, Grove, and Co., 
Middlesbrough. When the minutes referring to this 
matter were under the consideration of the Water Trust 
last Thursday great surprise was expressed, and a ques- 
tion was put regarding the circumstance. In the course 
of the reply to the question it was stated that an impres- 
sion prevailed both in the Water Committee and outside, 
that a combination existed amongst the Glasgow pipe- 
founders to keep up the prices. The Committee had 
unanimously desired that the order should be placed in 
Glasgow, but the lowest offer (which was accepted) stood 
at 1972/., whereas the lowest Glasgow offer was 21401. 
This matter has excited a great amount of talk, but it is 
just possible that something might be said in favour of 
the Glasgow pipe-founders that has not yet reached the 
public eye or ear. 


Loch Katrine Water Works; New Contract.—At last 
Thursday’s meeting of the Glasgow Corporation Water 
Commissioners it was announced that the contract for 
cutting the second portion of the new tunnel to Loch 
Katrine had been let to the contractor who was carrying 
out the work for the construction of the first portion, 
namely, Mr. Lawson, of Rutherglen. There were eight 
offers for the work, but Mr. Lawson’s offer of 50,000/. 
was the lowest, and it was accordingly accepted. The 
highest offer was 70,000/. 


Mining Institute of Scotland. — A meeting of this In- 
stitute was held in Glasgow last Thursday night. Mr. 
J. S. Dixon, President, occupied the chair. Mr. Fer- 
gusson gave the results of the trial of Ackroyd and Best’s 
lamp-cleaning machine at Cadzow collieries, showing that, 
in comparison over a certain period with hand-cleaning, 
the cost was about the same, but the work of the machine 
was more efficient than that by the ordinary method, Mr. 
M‘Pherson supplemented his paper on ‘‘ Proposed Schemes 
for Keeping Mines Clear of Inflammatory Gas,” with de- 
tails of recent practical tests, and read a description of a 
German experiment for getting at and carrying off the 
gas from the coal by suction and piping, which was re- 
garded as satisfactory. The system was combined with a 
scheme for utilising the gas and making it commerciall: 
valuable. In an interesting discussion which followe 
the importance of the subject was emphasised, and seve 
practical difficulties touched on. The subject of coal- 
washing was afterwards discussed in connection with the 
paper read at last meeting by Mr. Waldie. <A proposal 
was also submitted, emanating from a member of the 
North of England Institute of Mining and Mechanical 
Engineers, in favour of a federation of the mining insti- 
tutes of Great Britain. It was not received with favour. 
It was ultimately left to the council to reply to the com- 
munication. 


Pullar’s Dye Works, Perth.—In connection with a public 
banquet given a few days ago to Mr. Robert Pullar, of 
Perth, some interesting statistics have been given to the 
world regarding the immense dye works of which he is the 
chief proprietor, and which render him by far the largest 
employer of labour in the “‘ Fair City.” The dye works, 
which were founded by Mr. Pullar’s father in the year 
1824, have now grown to be the largest of their kind in 
the world. The organisation of the undertaking is almost 
as complete and perfect as capital, skill, and mechanical 
appliances can make it. As giving some idea of the 
extent of the works, it may be mentioned that they con- 
tain nearly 100,000 yards of floorage, and the following 
among other apparatus : steam engines, 29; steam boilers, 
24; dye vessels, 1200; steam presses, 22 ; sewing machines, 
130; and in addition there is an enormous variety of 
other expensive apparatus for cleaning, dyeing, and 
finishing. More thar 16,000 tons of coal are consumed 
annually throughout the works. The number of work- 
people is about 1700, and besides these there are over 200 
persons employed throughout the country, and 3000 
unattached agents. Many of the departments of the 
works are electrically lighted, there being 50 arc lamps 
and 250 incandescence lamps in use, together with the 
necessary dynamos. An excellent supply of pure water 
is obtained from the River Tay above the town. In con- 
nection with the works there ts an efficient fire brigade, 
and the elaborate precautions taken to prevent fire are 
indicated by the fact that there are about sixty ex- 


raj | constructed at Clarence by Messrs. Bell Brothers, 





tincteurs in the various workrooms, and eight steam 
fire engines over the establishment. It is specially in- 
teresting to know that when the coal-tar colours were 
discovered by Mr. W. H. Perkin, they were first prac- 
tically applied in Perth by that gentleman along with 
Mr. Pullar in the year 1856. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBRouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, although there 
was still a holiday aspect about the district, there was 
a good attendance on Change, and there were numerous 
inquiries in all departments of the iron trade. There was 
a general expression of hopefulness, and a belief that 
we are on the eve of better trade all round. No. 3 
Cleveland pig iron was quoted 33s. 6d. per ton for 
prompt delivery, and other qualities at proportionate 
ses Messrs. Connal and Co., the warrant store- 

eepers at Middlesbrough, have now a stock of 337,217 
tons. This is an increase of 4540 tons on last week. In 
the manufactured iron trade there is more activity and 
quotations are stiffening. Iron ship-plates are now sell- 
ing at 5/. per ton, angles, 4/. 15s.; steel ship-plates, 61. 153, 
to 7l.; and angles, 6l. 7s. 6d.; all less 24 per cent. at 
works. Rails are 4/. 2s. 6d. per ton. Ironfounders are 
rather better off for work. 


Engineering and Shipbuilding.—Both these industries 
have not only been much better employed during the last 
twelve months but the prospects of further activity in the 
early future are brighter than was anticipated some little 
time ago. Bridge builders and marine engine makers 
have orders in hand which will keep them well employed 
for the next few months, and shipbuilders on the northern 
rivers are receiving fresh orders every day. The total ton- 
nage built in the north of England is far beyond that of last 
year, and it is confidently believed that the next twelve 
months will show a still larger total of tonnage built. There 
are some very fine steel steamers in course of construction, 
many of which will soon be ready for the water. Since 
our last notice the large steel screw steamer Exeter City, 
built by the Blyth Shipbuilding Company, Limited, of 
Blyth, for Messrs. Charles Hill and Sons, of Bristol, has 
had a highly satisfactory trial —. The vessel is intended 
to run between Bristol and New York with general cargo 
and passengers. Her engines, which worked efficiently 
on the trial trip, were supplied by Messrs. Blair and Co., 
of Stockton-on-Tees. 


The Steel Trade.—The demand for steel continues to in- 
crease, and many of the works are unable to execute their 
orders sufficiently quickly. Prices are improving, and the 
new contracts, which are being placed, are at a slightly 
higher figure than those previously booked. The exten- 
sions to steel plant which are being made by several large 
ironmaking firms are being rapidly pushed forward with a 
view to meeting the growing demand. All the steel- 
makers have orders on their books which will keep them 
busily employed for the next few months. 


The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel, and prices are fully maintained. 


The Salt Trade.—Since the introduction of this new in- 
dustry in Cleveland, the output of salt has largely in- 
creased. The Tyne chemical trade is now much indebted 
to the Tees for the abundant supply of salt at a rate which 
precludes competition of Cheshire makers. Whilst salt 
producers at a distance from the Tyne have been largel 
driven out of the market by the Teesside evaporators, it is 
gratifying to be able to state that great quantities of salt 
produced on the north bank of the river opposite Middles- 
brough are used in the splendid chemical works ay 

n 
important element of economy in the production of salt in 
the Middlesbrough district is the utilisation of waste fuel 
from the blast furnaces in evaporating the salt in the 
pans. There is little doubt that in a short time the Cleve- 
land district will be as widely known for its salt and its 
— as it has hitherto been famed for its iron and 
steel, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Scarcity of tonnage by reason of bad weather 
has temporarily reduced shipments of coal, but only tem- 
porarily, as orders for all descriptions of coal are abundant, 
An improvement recently noted in the manufactured iron 
and steel trades of the district has been well maintained ; 
the steel works are especially busy. 

Pontypridd, Caerphilly, and Newport Railway.—This 
new line connecting Martyr. Aberdare, and Pontypridd 
by way of Pontypridd Junction and Caerphilly with 
inmeet, and thence with Bristol, London, and other 
large towns, was opened for traffic on Wednesday. As 
at present arranged, there will be three trains daily each 
way upon the new line. 


The Bute Docks.—The terms upon which the Bute Docks 
are proposed to be transferred to the Taff Vale Railway 
have not yet been finally adjusted. A circular will, how- 
ever, be shortly issued upon the subject. 

Rhymney Railway.—The Rhymney Railway Company 
has a Bill pending in Parliament by which powers are 
sought to raise 970,000/. ‘additional capital by stock or 
shares, and 20,000. by debentures or debenture stock. 
The company also seeks powers to construct junctions 
between its Cardiff and Caerphilly lines and the Western 
Valleys line of the Great Western. 

Milford Docks.—The Milford Docks Company has a 
Bill pending in Parliament in which an extension of time, 
is applied for the completion of the docks, The company 
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also asks for authority to issue additional debentures to 
the extent of 60,0002. 


The Wallsend Pontoon, Cardif..—On Wednesday the 
screw steamer Henry Anning, a vessel of 1650 tons 
burthen, was placed on the Wallsend pontoon at Cardiff. 
Two coats of international composition and another of 
topping were applied to the ship in the course of seven 
hours, at the expiration of which she entered the Roath 
basin to load. 


The Great Western Railway at Cardif..i—Mr. F. Lam- 
bert, the new general manager of the Great Western Rail- 
way, proposes to visit Cardiff in January with reference 
to a new station at Roath, the conversion of the present 
central Great Western Station at Cardiff into an open 
station, the opening of a new short route from Riverside 
to the Great Western Station, and other matters. 


Taff Vale Railway.—The Taff Vale Railway Company 
is applying to Parliament for powers to construct new 
lines between its Roath branch and the Western Valleys 
line of the Great Western, the Brecon and Merth 
Tydfil Junction Railway, the South Wales section of the 
Great Western Railway, and Lord Bute’s Cardiff lines. 
The Taff Vale Company asks at the same time for 
authority to raise 450,000/. of additional capital and to 
borrow 150,000/. by debentures or debenture stock. The 
Taff Vale ee” has further deposited a Bill to 
authorise some small additions to its Glamorganshire lines 
in order to join the Llantrisant_and Cowbridge lines, to 
connect the Park Pit with the Dore Valley line, and to 
connect the Maritime Colliery line with the Rhondda 
town branch. Power is sought by this second Bill to 
raise 100,000. by additional stock and shares and 
33,3007. by debentures or debenture stock. 


Water Supply of Newport.—The Newport Town Council 
is applying to Parliament for powers to borrow 430,000/. 
for the purchase of the undertaking of the Newport Water 
Works Company. The policy of the council has been 
approved by a town’s meeting. 


Swansea.—The iron trade is considered to be rather 
quieter, but at the same time it is not weaker, and an 
improved business is anticipated with the new year. 
Finished iron has advanced from 2s. 6d. to 5s. per ton. 
Steel shows a fair amount of penety & business having 
profited from a pretty good demand for rails, as well as 
from a revival of shipbuilding industry. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Value of Local Limited Companies.—In this district 
there appears to ba a steady depreciation in the share 
property of the great majority of limited companies con- 
nected with coal], iron, and steel. On December 1, 1886, 
thirty-nine companies showed a depreciation on the called- 
up capital of 3,507,519/7., whilst eleven had increased the 
value of their called-up capital by 1,336,957/. On De- 
cember 1, 1887, thirty-six companies exhibited a depre- 
ciation of 4,577,758/., and ten showed an increase over the 
called-up capital of 6197. of 4697. In that account there 
was included the recent preference stock of Messrs. 
Vickers, Sons, and Co. (for which no cash is paid). In 
the above sums this is not taken into account, 


Manufacture of Steel at the Parkgate Iron Works.—It 
is stated that the directors at the Parkgate Iron Com- 
pany, Limited, have decided to commence the manufac- 
ture of steel. The system to be followed is that known as 
the open-hearth process. For some months past the firm 
have been executing orders for steel bars, plates, sheets, 
&c., but the blooms, of course, have had to be purchased. 


Iron and Coal Trades.—The steady tone noticed so long 
in the manufactured iron trade has developed until lead- 
ing makers have been able to obtain higher prices, and in 
some cases 253. 6d. more per ton has to be given. Hoops 
have long been in steady demand, but ordinary qualities 
now realise 51. 5s. at works and the best from 5/. 10s. to 
61. 10s. Steel continues to improve in demand, and in all 
branches connected therewith a better rate is noticeable 
than for some time past. The coal trade is only slack, 

rices at the pit mouth being as follow: Best hards 
(Silkstone), 9s. ; seconds, 8s. 6d. ; eofts (Barnsley) 8s. 3d.; 
harde, 8s. 6d. Coke, 8s. ; softs, 8s. 6d. 


Bradford and the Electric Light.—The electric light is 
to be tried in Bradford. The Town Hall, the Free 
Library, and the markets are to be lighted by electricity, 
and it is expected that the light will be largely used in 
mills, factories, and shops. It is proposed to spend 
between 10,000/. and 15,0007, upon the necessary installa- 
tions, and to lay two main cables underground through 
the centre of the town. The Corporation believe that it 
can profitably supply electricity to consumers at the rate 
of 5d. ed “unit,” which is equal to 4s, 2d. per 1000 ft. of 
iP ittle less than double the present price of gas in 

oe It is proposed to charge for the electricity by 
meter, 





MISCELLANEA. 
THE preparatory surveys for the Congo Railway have 
been completed as far as Lakunga. 


The 14-in. De Bange gun which attracted so much 
attention at the Antwerp Exhibition, has recently burst 
under proof at Calais. The failure is attributed to want of 
longitudinal strength. 


_ On the second day of January, 1888, the new junction 
line between the Great Western and North and South- 
Western Junction Railways at Acton will ‘be opened for 
passenger traffic. 


The Great Eastern, which is now lying in the Clyde, 


has, it is said, been purchased for 16,0002. by a firm of 
metal brokers, who intend, it is,understood, to break her 
ew operation will cost, it is said, from 10,000/. to 
15, . 


The tonnage of vessels launched on the Tyne during the 
present year was 93,071 tons, being 10,314 tons more than 
last year’s output. Messrs, Armstrong, Mitchell, and 
Co. head the list with fourteen vessels, all but one of 
which were built of steel. 


At the ordinary meeting of the Civil and Mechanical 
Engineers’ Society, held on the 21st inst., a paper on the 
roof of the National Agricultural Hall, Kensington, was 
read by Mr. Arthur T. Walmisley, M.I.C.E., one of the 
engineers to the undertaking. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending December 18, 
amounted, on 15,500 miles, to 1,148,447/., and for the cor- 
responding period of 1886, on 15,394? miles, to 1,127,698/., 
an increase of 105} miles, or 0.6 per cent., and an increase 
of 20,749/., or 1.8 per cent. 


It is stated that the new reservoir of the National 
Water Works, Kansas City, is sinking into a quicksand 
beneath, with the probability that the result of five years’ 
labour and an expenditure of 300,000/. will eventually 
drop out of sight. Is this another specimen of amateur 
engineering ? 

Ata recent meeting of the Aberdeen United Trades 
Council a resolution was passed condemning the conduct 
of Messrs. Merry and Cuninghame, Glengarnock Steel 
Works, Ayrshire, who by means of importing Rus- 
sian Poles into the country have succeeded in forcing 
down the wages of labourers to 2s, per day. 


We have received from Messrs. G. Bailey, Sons, and 
Co., of 7A, Laurence Pountney-hill, London, E.C., an 
advance copy of a ‘“ List of tions,” which contains 
every size of iron and steel angles, tees, bulbs, joists, and 
channels manufactured in the country. This list should 
prove of great value to engineers, shipbuilders, and all 
users of iron and steel. 


Experiments made at Newport with incandescent 
electriclamps, show that if a 100-candlelamp is submerged 
below the surface of the sea the water is illuminated so 
that objects are visible in it at a distance of 150 ft. It 
is expected that this device will be useful in warfare for 
determining the positions of, and destroying the cables 
of an enemy’s mines, 


The Admiralty have arranged with the Barrow Ship- 
building Company to supply and fit the new composite 
gun vessels Plover, Pigeon, and Peacock with engines of 
1200 horse-power, with which a speed of 13.5 knots will, 
it is expected, be obtained. Theee three vessels are to be 
of 755 tons displacement, and will be fitted with six 
4-in. steel breechloading guns, mounted on Vavasseur 
carriages, aud three machine guns. 


Some experiments on electric traction with a new type 
of car were recently made on the tramway line between 
the Weidendam Bridge and the Weddingplatz, Berlin. 
The motor resembles a Gulcher dynamo, and ran at 300 
revolutions per minute, the current being supplied by a 
battery of accumulators from the Electric Power Storage 
Company, giving 40 amperes at 200 volts. The speed 
obtained was about 74 miles per hour, 


We are requested to state that arrangements have been 
concluded for the amalgamation of the Clyde Locomotive 
Company, Limited, Springburn, Glasgow, with the well- 
known and long-established firm of Messrs. Sharp, 
Stewart, and Co., Limited, Atlas Works, Manchester. 
From the second day of January next the business of the 
new company will be carried on at Glasgow, under the 
style of Sharp, Stewart, and Co., Atlas Works, Glasgow, 
with J. F. Robinson as managing director. The London 
agents of the company will be Messrs. Young and Paget, 
of Laruence Pountney-hill, E.C. 


On 5 cag the 22nd inst., a paper on ‘‘ Shipwrecks 
and Salvage Works” was read by Mr. T. N. Armit before 
the Dundee Mechanical Society in the large hall of the 
Y.M.C.A., Dundee. The first part of the paper treated 
of the management of salvage companies, after which the 
author considered the causes of shipwrecks, which he 
attributed to the following: (1) Structural weakness ; 
(2) instability ; (3) overloading ; and (4) a combination of 
the above defects. e@ greater number of shipping 
disasters were, he considered, due to structural weakness, 
and he considered the 20 per cent. reduction of scantlings 
allowed for steel by Lloyd’s Rules very dangerous. 


In apaper read by Mr. B. Haughton before the Society 
of Civil and Mechanical Engineers, the following in- 
stances of the power of waves were cited: At Wick a 
mass containing 1500 yards of cement rubble weighing 
2600 tons was carried away. On another occasion the 
piece which fell under the blows weighed 1350 tons, and 


waves have been known to rise to the height of 150 ft. at | ° 


Wick. At Dunbar dynamometer tests of wave pressure 
showed 34 tons per square foot, and the average winter 
pressure was 0.93 tons. At Zetland blocks of stone 
weighing 94 tons have been quarried out of their beds 
by wave action, although 80 ft. above high water. 


The Equitable Telephone Association has recently 
carried out some rather large installations of their 
Swinton telephone, At 27, London Wall, E.C., all the 
floors of a warehouse have been put in direct communica- 
tion with one another and with the general and private 
offices. Thay have alsoon hand an installation of twenty- 
seven telephones for the new warehouses and offices of the 








Co operative Wholesale Society, Limited, Leman-street, 


Whitechapel. The Swinton telephone will further be 
adopted for establishing communication between the dif- 
ferent wards of the Hospital for Consumptives, Ventnor, 
Isle Wight. 


Although within the last two years intelligence has 
frequently reached Europe of extraordinary outbursts 
of mineral oil on the Apsheron peninsula, near Baku, 
nothing has yet equalled the astonishing outbreak 
which the Northern Telegraph Agency telegraphed a 
few days ago. Their telegram was to the effect that 
near the petroleum works of a certain M. Arafeloff 
a fountain of oil was throwing out over 2400 tons daily, 
that this had been continuing without intermission for 
four weeks, and that more than half of this enormous 
output was going to waste. It is to this loss of the oil 
that attention is now being directed. Not only at Arafe- 
loff’s fountain, but almost every large fountain in the 
Balakhan-Sabuntchin district the waste of this most 
valuable product has been enormous. Millions of poods 
of oil have been lost owing to the inefficient way in which 
it is reservoired and stored. It is now understood that 
the Government will take immediate steps to prevent 
this ruinous waste and to compel the owners of oil springs 
to adopt more scientific methods of boring, collecting, and 
storing. 


A complaint was recently made to one of the New 
England Railroad managers, about the poor light fur- 
nished in the cars of his line, which made it impossible 
to read whilst travelling. ‘But why do you want to 
read ?”” replied the manager, ‘* Don’t you know it will 
hurt your eyes to read in the cars? It’s one of the worst 
habits you could get into, don’t do it? Break yourself of 
it. Ishan’t put in better lamps, for if I did there would 
be more eye diseases; don’t read in the cars. They 
weren’t made to readin.” This opinion seems to coincide 
with that of certain of the South London lines, for of a 
surety their cars are not made to read in. One of these 
lines carries its care of its health even further, as it 
provides long and draughty carriages, all the windows 
of which would appear to be specially constructed with 
a view to making as much noise as possible, and none 
are air-tight. Probably the management are afraid of 
passengers injuring their voices by conversation, and so 
have taken steps to prevent the possibility of any taking 
place. They also seem fully alive to the advantages 
of fresh air, but most passengers would prefer to have the 
ventilation under their own control. 


The largest gun that has ever been mounted on a disap- 
pearing carriage has recently undergone trial at the proof 
grounds of Messrs. Armstrong, Mitchel], and Co, at 
Silloth. The gun and its carriage have been manufac- 
tured at the Elswick Works for the Government of Vic- 
toria for the coast of the colony. Under ordinary conditions 
the gun is entirely hidden from view in a pit, and is raised 
into firing position by the action of compressed air work- 
ing in a cylinder, thus remaining exposed to the enemy’s 
fire for a few seconds only. The recoil of the gun itself 
compresses the air, so that the weapon is in a sense auto- 
matic. By an arrangement of mirrors sighting can be 
accurately effected without necessitating an exposure of 
the party working the gun. At the trials three proof 
charges of 2501b. of prismatic powder were fired, and 
afterwards several rounds with a charge of 230lb, of 
brown powder for the purpose of testing the range and the 
accuracy of fire. The projectile weighs 500lb., and an 
initial velocity of 1960 ft. per second was obtained. The 
Elswick carriage worked smoothly and well, the gun, 
which weighs 30 tons. and has a calibre of 10in., being 
raised into firing position in from 18 to 20 seconds. A 
careful examination of the carriage after the completion 
of the tests discovered no signs of injury nor weakness, 
The Elswick firm are at present engaged in manufacturing 
some 68-ton guns to be mounted in a similar way. 


In the first report of the Committee appointed by the 
British Association for the purpose of investigating the 
quantity and quality of the water supplied to various 
towns and districts from the permeable formations of 
England, some inaccurate statements were made con- 
cerning the water supply of Cheltenham. The attention 
of the Committee having been drawn to these misstate- 
ments, they have, in a later report just issued, returned 
to the subject, and corrected the remarks complained of. 
In this they state that the Cheltenham water supply “ is 
derived from springs issuing at the base of the sands 
of the inferior oolite, which yield a water described by 
the Rivers Pollution Commission as ‘ palatable, whole- 
some, and well suited for dietetic purposes, and is also 
much softer than most spring waters from the same 
strata.” Mr. McLandsborough, C.E., the engineer to the 
works, states the reservoir holds 200 days’ supply, and 
is delivered on the constant system; he has gauged the 
springs on the hills above the reservoirs since 1864, and 
has never found them fail: during the severe drought 
of 1884 they yielded a volume equal to half the average 
daily supply of the period gauged. The minimum yield 

f the spring was in December of 1884, when the reser- 
voirs were more than half full, and would have enabled 
the Corporation to give a full supply if the drought had 
continued into the spriug of 1885. In the eleventh re- 
port of your Committee, by a most unfortunate misprint, 
the reservoirs are described as ‘dry’ during the drought 
of 1884, instead of ‘short,’ as reported by a cor- 
respondent, in which statement he was obviously incor- 
rect. Your Committee much regret that the condition 
of the Cheltenham Water Works should have been mis- 
represented by them, as they were fully aware of the 
ample supply and pure quality given to the town by the 
Corporation, the purity of which has been testified to by 
Drs. Allen Miller, Frankland, Way, and Tidy, and Pro- 
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TRIPLE-EXPANSION ENGINES OF SS. “BENCROY.” 
CONSTRUCTED BY MESSRS. JOHN JONES AND SONS, ENGINEERS LIVERPOOL. 


(For Description, see Page 675.) 
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AGENTS FOR “ENGINEERING.” 


BRSRLIN: Messrs, A. Asher and Co,, 5, Unter den Linden. 

CaucuTta: G. C. Hay and Co, 

EprvsureH : John Menzies and Co., 12, Hanover-street. 

France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
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INDIAN AND AMERICAN RAILWAYS. 

THERE are many circumstances that tend to invest 
with a peculiar interest a comparison of the railways 
of the United States of America and our Indian 
Empire. The one system has the largest traffic of 
any in the world ; the other has the largest popula- 


tion to supply. The one has cheap freights, induced 
by competition, by a careful regard to the require- 
ments of economical working, and by a high and 
prudent appreciation of the importance of develop- 
ing traftic to the utmost ; the other has the cheapest 
labour in the world, a rapidly growing appreciation 
of the value of railway facilities on the part ofa 
people to whom they did not appear to be originally 
either welcome or adapted ; and the prospect of an 
almost limitless development, which, however, has 
hitherto been but slowly carried out. 

These conditions, and many others which will 
readily occur to the cognoscenti, will suggest a con- 
trast rather than a comparison between the two 
great fields of railway enterprise alluded to—the 
one the most promising of the present; the other 
the most promising in the future. There are, 
however, other points of the comparison not quite 
so dissimilar. The cost of construction, as measured 
by ultimate capital cost, is not greatly different. In 
the United States, it is rather over 12,0001. per 
mile. In India it is over 13,0001. In both cases 
there are all kinds of intermediate figures, varying, 
of course, according to the cost of the land, the 
character and cost of the grading and equipment, 
and many other considerations. In nothing, how- 
ever, is the comparison more striking than in the 
volume of traffic carried relatively to population, 
and the rate charged for transport, 

In the United States, the railways carried, in 
1885, over 437 millions of tons of freight, being an 
average of about eight tons per head of population. 
In India, in the same year, the total volume of the 
freight traffic transported by railway was only about 
19 millions of tons, or 0.07 tons per head of the 
population, which is now about 260 millions. 

Again, in the United States, the total number of 
passengers carried in 1885 was 3514 millions, being 
an average of about six passengers per head of the 
population ; whereas in India, the number of pas- 
sengers carried in the same year was only 81 mil- 
lions, or a fraction over 0.3 per head of the popula- 
tion. 

The gross receipts from railway working in the 
United States amounted, in 1885, to 155 millions, 
whereas in India the gross receipts only amounted 
to 18 millions sterling. In the United States the 
gross receipts amounted to 12201. per mile of line 
open, and in India to 14551. per mile open. 

The net revenue amounted in the United States 
to 55 millions sterling, or 409/. per mile open, as 
compared with 9} millions sterling, or 740l. per 
mile open in India. 

These are briefly the broad lines of demarcation 
between the two systems. The railway interest, it 
will be at once observed, is very much more de- 
veloped in the one country than in the other. The 
United States, indeed, have nearly twenty-five 
times the railway traffic of India, and nearly five 
times the number of passengers, while the com- 
pleted mileage of railways at the end of 1885 was 
fully ten times as great. 

Equally remarkable differences occur in the con- 
ditions of working the traffic. It is commonly sup- 


683 | posed that the Indian railways are very cheaply 
684 | worked, and so in some respects they are. They 
5 | are only expensively worked in so far as they em- 


ploy European labour and European fuel. The 
Indian railway management in general has learned 


5 | and applied the great secret of economical working, 
;| namely, running full train loads, and taking care 


to keep down tare ; but they have not yet come 
within the shadow of the American lines as regards 
cheap rates for freight transport. 

The freight movement of *the American railways, 
and the average rate per ton per mile over the four 
years ending 1885, were as under : 














Tons Moved | 
| one ‘ Average Rate per 
| : | Receipts, ; 
Teew: ile. a Ton per Mile, 
| 1=1000. 1=1000 dols, 
| d, 
1882 | 39,302,209 485,778 62 
1883 | 44,064,923 4,509 .62 
1884 | 44,725,207 869 -56 
1885 | 49,151,894 519,690 53 








It would appear from these figures that in spite 
of the ‘‘ wars of rates” and other phenomena pecu- 
liar to American railroad control, the average ten- 
dency of rates during the last four years has been 
steadily, and even largely, downwards. It may 
indeed be said in round figures that during the 
year 1885 the average rate charged for the trans- 





port of all commodities carried on American lines 


did not exceed one halfpenny per mile, which is, so 
far as we know, the lowest average of any railway 
system in the whole world. 

The corresponding rates charged on Indian rail- 
ways asa whole for the three years ending 1885 
(converting the rupee at its conventional exchange 
of 2s.) have been as under : 





Tons Moved One 
Mile. Gross Receipts. | Average Receipts 





| 
| 
Year. | 
per Ton per Mile, 

| 1=1000, £1—1000. we 

1883 | 2,970,703 

1884 | 2,761,518 10,566 0.95 

1885 8,319,547 11,915 0.36 





When we come to inquire into details, we find 
that there are very remarkable differences as be- 
tween different States or districts and different 
railways, without any apparently adequate explana- 
tion being forthcoming, alike in the United States 
and in India. 

Taking the former country first, it would appear 
that the average ton-mile rates vary from a mini- 
mum of .42d. in the Middle States to 1.1d. in the 
case of the Pacific States, while the south-western, 
or wheat-growing States, correspond almost exactly 
to the average found for India as a whole. The 
details for each State are shown in the following 
Table : 

Statement showing the Average Ton-Mile Rates Charged on 

American Railways for all Descriptions of Goods Traffic 
__tn 1885, by Groups of States. 








| | Number 
\Total Tons of Tons Total Average 
carried. | earried | Receipts.| per 
Group, | One Mile. Ton per 
Mile. 
| 1=1000. i =100,000} 1=1000 
dols. d. 
New Englan oe --| 80,186 1,805 28,307 -72 
Middle... és 189,620 17,350 146,497 42 
Central northern 182,129 19,085 169,918 44 
South Atlantic .. --| 15,888 1,712 23,154 a 
Suez and Mississippi 
Valley .. es --| 19,187 1,965 28,098 -70 
South-western .. «.| 27,690 8,664 63,796 .84 
N orth-western be --| 16,835 2,679 39,691 -73 
Pacific .. aie o 5,503 890 20,228 11 

















The above statement makes it clear that the 
average ton-mile rates have varied from a minimum 
of .42d. in the Middle States toa maximum of 1.1d. 
in the Pacific States. In other words, the rates in 
the one group of States are more than double those 
charged in the other. This is due to the greater 
competition in the east and north, to the much 
greater volume of traffic handled, to the more per- 
fect and economical conditions of working, and 
to other less obvious causes. But it is probably 
not too much to expect that the average of the 
Middle States (which represent some of the most 
advanced and excellent railway practice that is 
probably to be found in the world) will by-and- 
by become the average of the United States as a 
whole. Rates have shown a tendency to level 
downwards rather than upwards, and the rates that 
will ultimately be adopted are likely to be those 
that allow of the greatest volume of traffic being 
carried on with the narrowest margin of profits. 

In India, as in the United States, there has been 
a gradual lowering of goods rates during the last 
few years. This movement is to be traced most 
clearly in the statistics of any one of the principal 
lines, seeing that as regards the country as a whole 
there may be, and indeed frequently are, disturb- 
ing causes at work which do not equally apply to an 
established and fairly successful line. The East 
Indian is one of the oldest and most important of 
the railways of India, and with few variations in 
the opposite direction, its traffic has largely and 
rapidly increased during recent years. The returns 
for the period 1878-85 are appended : 

Statement showing the Number of Tons carried One Mile, 
the Gross Receipts from Goods Trafic Transport, and the 
homens Receipts per Ton per Mile on the Hast Indian 

way. 














} 
| Average Sum 
Tons of Goods | Gogg Receipts readied re 
Year. Traffic carried theref | - 
One Mile. erefrom. (carrying a Ton 
One Mile. 
d. 
1878 697,576,000 2,522,000 | -86 
1880 798,573,000 2,735,000 | -82 
1881 965,466,000 2,948,000 | 73 
1882 1,003,429,000 4,711,759 | 1.12 
1883 1,154, 232,000 3,629,533 | -75 
1884 922,472,000 8,083,851 -78 
1885 1,048,601,000 8,266,702 | 75 
' 








"These figures show a ‘vitality and an elasticity 
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on the part of the principal railways of India which 
ought to be reflected in their more rapid develop- 
ment. The experience of the East Indian is by no 
means singular. It is only a counterpart of that of 
the railways of India generally, although at the 
present time the average rates on the line are lower 
than those generally charged. In the case of the 
next most important line—the great Indian Penin- 
sula—the results for the same period have been as 
under : 


Statement showing the Number of Tons and Goods Traffic 
Carried One Mile, the Gross Receipts from the Transport 
of Goods Traffic, and the Average Receipts per Ton per 
Mile on the Great Indian Peninsula Ruilway* in dif- 
Serent Years. 


Average 
Receipts per 
Ton per Mile. 


Tons of Goods | 
Traffic carried | Gross Traffic 
One Mile. 


Year, 





421,811,000 | 
857,792,000 
524,575,000 | 
545,029,000 | 
594,452,000 | 
676,711,000 | 
658,165,000 | 


1878 
1880 
1881 
1882 
1883 
1884 
1835 | 


| 








* The East Indian and Great Indian Peninsula Railways 
unitedly comprise 3123 miles, or 26 per cent. of the total railway 
mileage of India in 1885. 


In this case the average rates charged for goods 
transport over the seven years under review have 
been about double those that are current on the 
railways of the United States. This is not satis- 
factorily explained. In India labour costs about 
one-twentieth of what it costs in America, and 
the first cost of the railways is scarcely any more, 
taking one with another. 

The Indian Railway authorities claim that their 
business is worked with exceptional economy ; this, 
however, is at least open to question. There is no 
doubt that they have the command of exceptionally 
cheap labour, and so far they have an enormous 
advantage over European or American lines. But 
they do not get such good results as American lines, 
when the lower range of fares on the latter are 
taken into account. Thus, we find that in the year 
1885, the average mileage run per locomotive on 
the railways of India as a whole was only 15,200 
as compared with 21,600 miles per engine on the 
railways of the United States. The average gross 
earnings per engine on the railways of India were 
6012/., and in the United States 5800/. ; but in the 
United States the rates are fully a third lower, so 
that when the difference in this respect is taken 
into account, the American railways really com- 
mand the first claim to stand in the front. It is 
also in favour of Indian locomotive work that the 
country is so flat, whereas in the United States 
there are very many gradients, some of them ex- 
ceptionally steep and difficult. 





SUBMARINE TORPEDO BOATS. 


Tue closing year finds a new impetus given to 
submarine navigation on both sides of the Atlantic ; 
in England by the very important, though unofficial, 
trials of December 19th and 20th, at Southampton, 
of the submarine Nordenfelt, and in the United 
States by the advertisement of the Secretary of the 
Navy asking tenders for a steel submarine torpedo 
boat of certain requirements. While the former 
peremeny accomplished some of the exploits of the 

Nautilus, Jules Verne’s imaginative pictures of 
which years ago excited and amused us, the latter’s 
requirements are so comprehensive that, were 
they all possible, Verne’s dreams would indeed be 
satisfied, 

An examination, however, of the circular before 
us will show what exceeding careful studies the 
officers of the United States Naval Department 
made of all questions of offence and defence, not- 
withstanding the small amount of actual work they 
are allowed to carry out, and will help our readers 
to determine how near Mr. Nordenfelt has come to 
such requisites in carrying out Mr. Garrett's con- 
ceptions in the boat that bears his name, and which 
displayed such excellent qualities in its last trials 
at Southampton. 

The circular is dated November 26, and asks 
tenders for the construction by contract of one sub- 
marine torpedo boat complete, with torpedo ap- 
pendages, such vessel to be of the best and most 
modern design ; to be constructed of steel, of do- 
mestic manufacture, and to have the highest attain- 





able speed. Each tender must be accompanied by 
drawings and specifications of the vessel which the 
tender proposes to build. The drawings must show 
clearly all the essential requisites of the vessel, the 
space and weight allowed for torpedoes and their 
appendages, and the fittings for the same are to be 
furnished or installed by the contractor. A state- 
ment, in detail, of the weights in the vessel and 
their distribution, and full particulars of the kind, 
power, and economy of engines, power generators, 
and propelling device, and all other mechanism, 
must accompany the tender. It must be shown 
that the stability and displacement are sufficient, 
and that the balance of qualities is such that every- 
thing will be carried properly and safely. 

A prominent feature of the question as set forth 
by the United States Naval Department, and one 
which Mr. Nordenfelt has also recognised, is the 
abandonment of the idea, so long held, that a sub- 
marine boat to be useful must remain for a very 
long period under the surface of the water, and to be 
able to affix its torpedo like a barnacle upon the 
bottom of aship ; and also of the principle that by 
varying the specific gravity of the boat, desired 
depth can be efficiently maintained. Both advocate 
invisibility and safety from an antagonist’s fire, 
in a boat of high speed, and possessing the charac- 
teristic of submergence for short periods and the 
capacity to change its position under the surface 
at a moderate speed. 

What is required in the design for a submarine 
or diving boat should show the manner in which 
it is proposed the vessel shall be manceuvred under 
all conditions ; but more especially how she is to 
be brought into action from a distance. 

The most desirable qualities to be possessed by 
such a vessel while approaching a hostile ship are 
speed, certainty of direction, invisibility, and 
safety from the enemy’s fire; the design and de- 
scription should plainly show the amount of these 
qualities the boat would possess, and the advan- 
tage that results from diminishing any one for the 
purpose of increasing any other. 

In regard to certainty of approach, the circular 
goes on to say that there is no knowledge of any 
method by which certainty of approach to an 
object, constantly moving and constantly changing 
its direction of motion, can be secured unless the 
object is kept constantly in view or lost sight of for 
brief intervals only ; consequently, if no novel 
method for insuring certainty of approach (when 
submerged) be devised, a design showing, at the 
expense of invisibility, great speed for use outside 
the range of effective hostile fire would be desir- 
able ; providing always that submergence to a safety 
depth can be quickly secured, and certainty of 
approach will be retained when coming within the 
danger zone, where a part of the speed of approach 
may be given up for the sake of obtaining water 
cover, provided certainty of approach can be still 
maintained until the object of attack is so near that 
this certainty is virtually secure even when the 
boat is submerged for the purpose of obtaining 
total invisibility or for delivering the attack at a 
vulnerable point. 

The definitions employed for indicating the con- 
ditions under which submarine boats generally 
move, appear to be comprehensive, and it would be 
well to accept them as the nomenclature to be 
generally followed : 

Surface.—With freeboard or awash. 

Covered. —Protected by at least 3 ft. of water over 
the highest point of the shell, not necessarily cut 
off from connection with the atmosphere, and fur- 
nishing a view of the object of attack through air. 

Submerged.—At any safe depth, cut off from com- 
munication with the atmosphere and affording no 
view of the object of attack other than one through 
water. 

Any boat not designed for running submerged 
cannot be considered submarine ; and she should 
be able to run in at least one of the other ways 
mentioned in order to be satisfactorily effective. 

The features essential to the usefulness of a sub- 
marine boat designed for offensive purposes are 
great safety, facility, and certainty of action when 
submerged, fair speed when covered, good speed 
when running on the surface, fair endurance of 
power and stores, great ease of manoeuvring under 
all conditions, stability, great structural strength, 
and fair power of offence. She should be able to 
run about thirty hours at full power, on the surface 
or covered, at the same time maintaining her greatest 
etliciency for submerged running. She should carry 
about ninety hours’ provisions and water. While 





retaining the same position horizontally, she must 
be able to maintain any reasonable depth. The 
stability should depend principally upon ‘‘ normal 
buoyancy,” i.e., a certain amount of buoyancy 
normally remaining in the boat and never given up, 
unless it should be necessary to sacrifice buoyancy 
in order to sink from under an obstruction or to lie 
upon the bottom for the purpose of conserving 
power. The amount of this normal buoyancy and 
consequent stability must be sufticient to allow the 
necessary movement of the crew in working the 
machinery and torpedo appliances while the boat is 
submerged, but not at the bottom, and it is thought 
this amount of buoyancy will be more than sufficient 
for the purpose of successful and convenient navi- 
gation when the boat is submerged and moving at 
moderate speeds. 

An all-round view should be provided when 
running covered; the accuracy of the compass 
should be assured under all conditions ; suitable 
air supply for respiration, means of keeping the 
temperature low, and means for getting away from 
obstructions should be provided ; also automatic 
arrangements to prevent diving, means of lighting, 
and an escape for the crew in case of disaster. 

These are the requisites which the United States 
Government expects its domestic manufacturers to 
compass. 

Let us see, therefore, what Mr. Nordenfelt has 
succeeded in doing. Recalling the experiments 
with the Stockholm boat in September, 1885, with 
its five knots’ surface speed, its three to five 
minutes’ immersions, and very low submerged 
speed ; passing on to the June trials of this year in 
the Golden Horn, with the No, 2 boat constructed 
for Turkey, where a surface speed of 12 knots was 
easily attained, and where efficient manceuvring 
was effected in the worst locality (off Seraglio 
Point) that could be chosen ; and, further on, to the 
trials of the 19th and 20th at Southampton, when a 
surface speed of 17 knots and very nearly perfect 
control of submergence were obtained, it will 
readily be seen that Mr. Nordenfelt has shown 
much wisdom in taking the control of Mr. Garrett’s 
designs, and great energy in the subsequent de- 
velopment of them, thus placing himself far in the 
lead of his competitors in the race for submarine 
torpedo boat efficiency. 

That important results were expected from these 
last trials was indicated by the presence of so large 
a body of specialists as left the Waterloo Station 
at 11.15, Monday morning the 19th inst., for 
Southampton, where the trials were to take place. 
The party consisted of Lieutenant-General Sir 
Gerald Graham, R.E., V.C., G.C.M.G., K.C.B. ; 
His Excellency Admiral Woods Pasha, Naval Aide- 
de-camp to the Sultan of Turkey; Mr. W. H. 
White, Director of Naval Construction to the 
Admiralty ; Colonel Armstrong, RE.; Captain 
Drury, R.N., member of Woolwich Works Com- 
mittee ; Captain Douglas, R.N., Ordnance Com- 
mittee ; Lieutenant Jaques, late Secretary Senate 
Ordnance Committee, U.S. of America; Count 
Candiani, representing the Italian Embassy ; Captain 
Rousseau, the Austrian Embassy ; Captain Shroé- 
der, Imperial German Navy; Captain Romero, 
Spanish Naval Attaché; Commander Chadwick, 
United States Naval Attaché ; Commander Oboku, 
Japanese Naval Attaché; and Mr. Nordenfelt. 
Lord Charles Beresford, though expected and 
anxious to be present, was tempted away at the 
last moment by that always fascinating occa- 
sion—an opportunity to address somebody’s con- 
stituents. 

On their arrival at Southampton the party was 
joined by Commander Batten, of the torpedo ship 
Vernon, Portsmouth, and Major Orde Browne, 
R.A., and immediately boarded the screw steamer 
Alexandra, where everything had been arranged for 
the comfort of the visitors, augmented by several 
representatives of the Press, ‘‘ who witnesseth and 
knoweth everything under the sun.” 

The Alexandra steamed from her landing out on 
Southampton Water, escorted by the Nordenfelt in 
surface trim, showing, in occasional spurts, the ease 
with which she could pass the tender, and moving 
noiselessly at a speed of 11 knots. With a length 
of 125 ft., and amidship section, 13 ft., the forward 
and after ends have sections, diminishing in size 
toward each extremity, formed by two arcs of a 
circle whose mutual chord vertically divides each 
section into equal parts. Her displacement, light, 
is 160 tons ; when fully submerged, 230 tons. In 
surface trim she draws about 11 ft. 6 in. 

She is divided into five general compartments ; 
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commencing forward, the first contains the engine 
for the forward sinking propeller, and will be also 
used for torpedo appliances and the storage of spare 
torpedoes. The second is fitted with reasonable 
comfort for officers’ quarters, and contains fan 
engine and all the valves and instruments necessary 
for the control of all the movements of the vessel. 
The third is the boiler room with two boilers that 
contain 27 tons of water (which in case of emer- 
gency can be blown out in five minutes), and supply 
steam at 150 lb. pressure to double-cylinder vertical 
compound propelling engines, capable of developing 
1100 horse-power, situated in compartment four, 
and which, developing 1000 horses and actuating a 
single screw, give a surface speed of 17 knots. 
Ingenious contrivances prevent the flow of water 
down the two telescopic funnels when the vessel is 
submerged, as well as secure the safety of the crew 
against the escape of smoke or gas. The coal 
bunkers amidships have a capacity of 8 tons, an 
amount estimated to be sufficient to drive her 
1000 miles at 8 knots’ speed. She has three tanks 
for 35 tons of cold water, one situated in the 
middle, the others at equal distances from the ends. 
Compartment five contains the men’s qnarters, 
storerooms, and engine for the after sinking pro- 
peller. At equal distances from the ceniral section 
are two conning towers of 1-in. steel plates (same 
thickness as the deck plating), surmounted by glass 
hoods. In the forward one are all the apparatus 
for communicating with all parts of the vessel by 
speaking tubes, steering, depth and level indicators, 
and controlling the sinking propellers, water valves, 
&c. She is lighted with candles, is steered by steam, 
and the only air for respiration is that contained in 
the vessel herself. A passage over the boilers com- 
pletes communication fore and aft. 

The centre of gravity of the boat in its most un- 
stable condition is 6 in. below the centre of figure, 
while the metacentre in its most unfavourable 
position is placed 2 in. below the centre of the 
boat. For submerged work the accumulated super- 
heated steam provides’a stored energy sufficient for 
three or four hours, a period in excess, probably, of 
what will be required in service. To bring her to 
her covered position her buoyancy is overcome by 
filling her tanks with water, a reserve buoyancy 
(normal buoyancy) of about half a ton being con- 
trolled by the sinking propellers, the engines of 
which stop and go ahead automatically at adjusted 
depths. 

Her interior capacity is scarcely less ample (?) 
than that of the ordinary 125 ft. torpedo boat, and 
her seaworthiness has been tested in a six days’ sea 
passage, in which Captain Garrett and eight men 
weathered a gale off Land’s End. Her crew con- 
sists of captain, two leading men, two engineers, 
two stokers, and two seamen, 

The Nordenfelt was built by the Barrow Ship- 
building Company. Since her trials in May last a 
wooden superstructure has been added, affording 
increased stability as well as additional comfort for 
the crew when surface cruising, and lessening the 
tendency of the water to break and churn. The 
fitting of a ventilating shaft and improvements in 
valves and other details have developed the speed 
and general control ; with an increased pressure of 
steam, which the boilers are capable of bearing, 
there appears no reason why Mr. Nordenfelt 
should not be able to guarantee at least 18 knots 
over the measured mile, and 16 or 17 in a two 
hours’ trial. 

A change in the valves to increase the speed of 
water injection may be advisable to expedite sub- 
mersion, but great care must be exercised toprevent 
too rapid sinking, which in so long a structure 
would easlly induce unsafe diving propensities. 

No torpedoes have yet been fitted to the Norden- 
felt, but it is proposed to have two ready for dis- 
charge with a reserve supply of three more. 

Having approached the Calshot Castle lightship, 
the Alexandra put about and returned toward 
Southampton until she had traversed some 2700 
yards, when she anchored, while the Nordenfelt 
remained at the lightship and prepared to make a 
surface run and day attack. This was done, end 
on, at a speed of 17 knots, displaying such a small 
target that until within 300 yards it would have 
been impossible for an ordinary quick-firing marks- 
man to hither. The weather was average, neither 
too bright nor too dull. Anoczasional puff of black 
smoke showed her position, but the use of anthra- 
cite coal would remedy this. The crest of her bow 
wave would catch the light occasionally, and show 
where she was, even when her funnels could not be 





seen, but this very wave if used as a target would 
probably deflect projectiles that came near her. 

Arriving at the Alexandra, Captain Garrett went 
through some evolutions to show control and 
handiness, and then steamed toward Southampton 
to wait for darkness and prepare for the night sub- 
merged attack. His instructions were to make the 
attack when and from what direction he chose, to 
approach within 400 yards, sound his whistle to 
indicate he was within that range, then submerge 
again, rising as close to the ship as he desired. 

The dusk and evening afforded varying lights and 
shadows, the moon throwing dim rays across the 
water at intervals; great was the speculation 
among Mr. Nordenfelt’s guests (who were stationed 
as look-outs about the tender) as to the direction 
from which the attack would be made and the 
distance at which Captain Garrett would consider 
it safe to appear. Rain spits drove the look-outs 
in at times, but a watch was kept up quite as keen, 
no doubt (without, of course, the use of the search 
light, that might discover the white water the 
sinking propellers make while the boat is sub- 
merged), as would be the practice on shipboard. 

The Alexandra had only an ordinary lantern by 
which the boat could find her, and the difficulties 
of the search were increased by several vessels 
coming to anchor around the Alexandra after dark. 
Notwithstanding these, about eight o’clock a look- 
out cried he had heard a whistle, but this is 
extremely doubtful for nothing was positively known 
of the Nordenfelt until, some twenty minutes later, 
about 70 yards from the tender on the port bow, a 
spout of water and sound of whistle were quickly 
followed by a light and the vessel’s back, showing 
that Captain Garrett had succeeded in getting 
within that distance of the ship without discovery. 
The Nordenfelt immediately disappeared again (no 
water disturbance being visible at this distance), 
and nothing more was seen of her until she sounded 
her whistle and showed her light alongside of a 
Cape steamer which had come in and anchored an 
hour before about 500 yards from thetender. This 
ended the night attack. 

Tuesday morning following, opportunity was 
given for the party to board and inspect the suc- 
cessful craft, after which Captain Garrett showed 
his control of her and her diving qualities by sub- 
merging and rising ; and by giving different speeds 
to the sinking propellers demonstrated what de- 
pression of either end he could effect. 

With 2 in. of deck and cupola plating, and a safer 
hood to the latter than the glass now employed, 
greater protection will be afforded, but the addi- 
tional weight will require larger dimensions. 

It will be seen from this review that Mr. Norden- 
felt, in Captain Garrett’s designs, and with his 
skill as a commander, has already accomplished 
many of the important requisites of an efficient 
submarine torpedo boat. 








SMELTING GOLD AND SILVER ORES. 

Mr. ALEXANDER ParKEs has lately patented a 
process (No. 13,073, 1886) for the extraction by 
smelting of gold, silver, and other metals contained 
in ores. Briefly the inventor claims to have de- 
veloped, by this means, a cheap and efficient 
method of separation, without any appreciable 
loss; in fact, that he is able to carry out in 
favoured localities in England, or in other places 
where labour and material may be obtained at 
the same cost, almost as perfect a separation as 
by the costly laboratory assay, and, working on 
an indefinitely large scale, that he obtains the desired 
result for the low cost of 1l. 1s. 8d. per ton of ore 
treated. We took occasion lately to examine the 
process, and will now scrutinise it from the stand- 
points of efficiency, originality, and applicability 
to the conditions of localities where these ores 
occur, 

It has not, as far as we are aware, been dis- 
puted, that the extraction of gold and silver 
from ores by smelting is one of the best and most 
thorough of known methods, but it, is not generally 
resorted to because of the expenses inherent in the 
process, also for the reason that unless a thoroughly 
trained and experienced metallurgist (a rara avis) 
is in charge of the operations, the results will 
be unsatisfactory. Though we did not witness the 
treatment of a particular charge through all its stages 
—for withcupellation the process occupies some forty 
hours—it may be taken for granted that the method 
is in a degree an efficient one. The company to 
whom the patents have been sold, supply us with 








a report by Sir Henry Roscoe on the process. 
This document can hardly be regarded in any other 
light, than that of an assayer or chemist’s report 
on the constituent parts of certain materials 
submitted for his consideration. Embodied in 
the report there are the result of nine assays 
of slags by Messrs. Johnson, Matthey, and Co. 
Sir Henry Roscoe has also assayed some slag. 
By taking an average of the gold left in the slags, 
according to the former assays, we find the quantity 
not collected amounts to 4.03 dwt., and silver 
2.66 dwt. ; by the latter assay, 7 dwt. of gold and 
5 dwt. of silver. In another portion of his report 
Sir Henry Roscoe says, ‘‘ The loss of gold per ton 
of ore is only 5dwt. ll gr., and that of silver 
1 dwt. 3 gr., a result which I consider in the 
highest degree satisfactory,” &c. Why this should 
be so satisfactory we cannot see; in our opinion, the 
most sanguine smelter could not so regard it as con- 
cerns gold, when compared with the results obtained 
at well-known and long-established smelting works 
in different parts of the world. We may instance 
some operations in widely separated localities. At 
the Boston and Colorado Smelting Works, Gilpin 
County, Colorado, where operations are carried out 
on a large scale, the slags contain traces of gold 
and about 7oz. of silver; all richer slags are 
thrown again into the furnace, to be retreated. 
At the ‘Tombstone Works, in Arizona, where 
smelting operations were carried on for some 
time, and a quantity of concentrates treated, the 
composition of the slag varied daily, but were very 
free from lead and silver; the usual residues 
showed neither gold or silver. At the Bethanga 
Smelting Works, in Australia, ores are treated, vary- 
ing in contents from 1 oz. of gold upwards, besides 
silver, &c. ; the slags from these show a residue 
varying from 1 dwt. to 14 dwt. of gold and about 
3 oz. of silver. At the Spottiswoode Works, Mel- 
bourne, Victoria, ores were treated with a loss in 
the slags of about 1 dwt. of gold and 3 oz. or 4 oz, 
of silver. 

The claims to originality, under which Mr. Parkes 
has patented his process, are chiefly confined to the 
constituents of the smelting charge. The crushing of 
the ore, the form of furnace and fuel used, disinte- 
gration, calcining of the regulus, treating with 
litharge, and subsequent separation of the metals, he 
does not claim, as they are in common use, so it is to 
the fluxes we must turn our attention. The 2 cwt. of 
ore smelted when we were present, had mixed with 


it 20 lb. lime, 30 1b. iron ore, 20 lb. salt cake, 12 Ib. ° 


fluor-spar, and 5 lb. coal; a percentage of 38.83 
of the weight of ore. These fluxes have all been 
used from time to time, some indeed dating very 
far back. In 1802 Joseph Hatley patented a smelt- 
ing process, using lime, gypsum, chalk, salt, sal 
ammoniac, alum, nitre, tartar, &c., either alone or 
combined in a powdered state. In 1859, William 
Henderson patented a process for improvements in 
treating certain ores, gold and silver being amongst 
the number. ‘‘ Gold ores containing other metals, 
as iron and copper pyrites, are calcined to form a 
regulus or matte in the usual way, two parts of an- 
hydrous sulphate of soda (salt cake) are then mixed 
therewith and heated inafurnace. The metallic pro- 
duct obtained is cast in the form of pigs and thrown 
while hot into water to disintegrate.” Coal is one of 
the commonest of fluxes, so are iron and fluor-spar. 
In 1847 Mr. Parkes patented a smelting process, and 
amongst his fluxes was ‘‘carbon (charcoal, coal, or an- 
thracite).” Of course it would be necessary to vary 
the fluxes with different classes of ores, but we can see 
nothing new in the fluxes used. It is a point in the 
process, that raw ores may be smelted without first 
calcining to drive off thesulphur. This is not new; 
it is, and has been for some time, in use at some of 
the smelting works in Australia. 

The applicability of the process is of far greater 
importance to the world at large, than its originality, 
for it is from this standpoint that its commercial 
utility will be considered. As we have before stated, 
the fluxes used when we were present amounted to 
38.83 per cent. of the weight of ore ; in the printed 
particulars supplied to us, theamount stated of 920 Ib, 
to the ton of ore equals nearly 42 per cent.; in the 
charge sent to the City of Glasgow Analysts’ Labora- 
tory, the proportion of fluxes were nearly 43 per cent, 
No matter what the initial cost of these fluxes may be, 
it is a tremendous handicap on any process to have 
to carry to the works over 40 per cent, of the weight 
of the ore treated. In certain favoured localities 
in England the fluxes—as stated by Sir Henry 
Roscoe—may only cost 4s. for each ton of ore, but 
in England, no sensible man could for a moment 
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propose to compete—working with purchased fluxes 
—against the well-established smelting works of this 
country, which enjoy the result of years of scientific 
investigation and practice, combined with many 
special processes, the secrets of which are well pre- 
served ; moreover, the large smelting works pur- 
chase all classes of ores, and putting one with the 
other, produce economic smelting charges. In 
most gold-producing countries those localities are 
few and far between where natural deposits of re- 
quisite fluxes are in close proximity ; therefore the 
carriage would amount to no inconsiderable sum. 
These, together with cost and carriage of material, 
costly erection of works, high-priced labour, &c., 
would run the cost of treatment far beyond the price 
quoted for thiscountry. It may be well to instance 
a few smelting works in Australasia, which were 
started with bright prospects and a great flourish of 
trumpets, but which one by one have succumbed 
to the excessive cost of purchase and carriage 
of fluxes, The Spottiswoode Works, Melbourne, 
Victoria; Cunningar, N.S.W.; Sunny Corner, 
N.S.W. (here the works were altered, and 
the furnaces adapted for producing matte, which 
is now done, and the product shipped to England) ; 
the works on the Thames, N.Z. ; the Star River, 
Queensland ; Ravenswood, Queensland, and others. 
Take the last instance : 50s. per ton was the price 
paid for scrap iron delivered on the ground. 
For other materials the carriage from the coast 
—distant 75 miles—to the smelting works, 
though built alongside the railway terminus, was 
10s. railage and 4s, cartage per ton; labour, 
3l. weekly ; skilled labour, 4/.; and. so on, 
These prices give some idea of the excessive cost 
which will have to be combated in such countries, 
and they must be well considered before any reli- 
able estimates could be made. To reduce expenses 
to a minimum, the reverberatory furnace used by 
Mr. Parkes must give place to water-jacket furnaces 
of improved American type, cheap in first cost, easy 
of transport, with large output considering their size 
and the amount of fuel used, whereas the reverbe- 
ratory furnace is costly in construction, smaller in 
output, and necessitates good wood or coal for fuel. 

Mr. Parkes promises us an improved wet process 
for gold extraction; we will welcome further 
information about this, as on all other methods of 
treating gold and silver ores, and trust that when 
called upon to investigate it, we will be able to pre- 
dict a hopeful outlook for its future. 








THE STRENGTH OF FURNACE TUBES. 

Tue report lately issued by the Board of Trade 
with regard to a boiler explosion that took place in 
July last at Castlematrix Mills, Rathkeale, Ireland, 
possesses more than ordinary interest from the fact 
that this explosion occurred at the ordinary work- 
ing pressure and that the boiler at the time was 
under the inspection of the Boiler Insurance and 
Steam Power Company, Limited, Manchester, and 
also insured, 

The boiler, which was one of two set side by side 
and working together, was of the ordinary single 
furnace tube or Cornish type, and measured 21 ft. 
in length by 5 ft. 6 in. in diameter in the shell. 
The furnace tube measured 36 in. in diameter for a 
length of 6 ft., and then tapered to a diameter of 
30 in., the length of the cone plate uniting the two 
parallel portions of the tube being 2 ft. 10in. The 
tube was of plain construction and consisted of six 
belts of plating and was made with single-rivetted 
overlap joints both at the longitudinal and ring 
seams. ‘The plates originally were 3 in. thick, but 
the back portion of the tube, 30 in. in diameter, 
was wasted more or less by corrosion, the thickness 
varying from jin. to ,% in. The boiler was 
equipped with the usual fittings, including two or- 
dinary lever-weighted safety valves loaded to about 
45 lb. on the inch—which was the pressure sanc- 
tioned by the insurance company—as well as a dial 
pressure gauge by Bourdon, graduated to 80 Ib. 

The explosion arose from the failure of the in- 
ternal flue tube, which was collapsed from end to 
end and ripped both longitudinally and trans- 
versely in several places. The furnace mount- 
ings and firebars, &c., were blown out at the front 
end and the fragments scattered over a considerable 
area, but the boiler itself appears to have remained 
practically undisturbed on its seat, this being due 
apparently to the fact that the issuing steam and 
water escaped at the back as well as at the front, so 
that the reactions were balanced. Fortunately no 
person was injured, but there appear to have been 





several narrow escapes, and the damage to property 
was confined to the destruction of the external 
brickwork flues. 

Turning to the cause of the explosion, the report 
states that there was ‘‘no evidence of the collapse 
being due to overheating, either through shortness 
of water or deposit of scale.” Nor is there any 
evidence that the pressure at the time was mate- 
rially in excess of that at which the boiler was in- 
sured, The attendant in charge of the boiler at the 
time stated that shortly before the explosion he 
saw both safety valves blowing and the pressure 
gauge at the same time indicated 45 lb. on the inch. 
Allthe witnesses averred that they had never seen 
the pressure as indicated by the gauge higher than 
this, and the Board of Trade surveyor states that 
on testing the pressure gauge after the explosion he 
‘¢ found it correct.” 

With regard to the structural strength of the flue 
tube the report goes on to say that any calculation 
must, from the design and general condition of the 
plates, necessarily give ‘only approximate results. 
The insurance company claimed that the conical por- 
tion of the tube where the flue tapered from the 
larger to the smallerdiameter, afforded an increase of 
strength to resist collapse and might be regarded as 





ance of a furnace tube consisting of two portions of 
different diameters united with a conical connecting 
piece. Fairbairn’s formula is based on experiments 
made with tubes fixed at the ends, and it can hardly 
be regardedfas applicable to the parallel portions of 
the tube one end of which could only be considered 
as securely supported. Fairbairn’s formula for the 
collapsing pressure of a furnace tube of ordinary 
dimensions is based on experiments with tubes 


p — 806,000 x T? +9 
LxD 

P being the collapsing pressure in pounds per 
square inch, L the length in feet, and T and D the 
thickness and diameter, respectively, in inches. 
For ordinary purposes, however, T is generally 
written as the square instead of the 2.19th power, 
the constant being increased to 806,300. A com- 
parison of the formula, however, with the results of 
actual collapses of furnace tubes under ordinary 
conditions of working seems to show that it gives 
results much higher than those obtained under 
ordinary methods of construction and collapsed 
under steam pressure. From the records of a 
number of actual collapses Mr. Samson, of the 
Board of Trade, deduced a modified constant for 











































































































SECTIONAL PLAN OF BOILER, SHOWING 


Fig. 3. Section at E. 
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a sort of ‘‘ stiffening” to the furnace. It is how- 
ever rightly pointed out that considering the length 
of the conical portion was 2 ft. 104in. and the 
taper only about 1 in 6, it is not probable it would 
import much additional stiffness to the tube, and 
the character of the collapse certainly supports this 
view. The slight flanging inwards of the large end 
of the cone to enable it to fit the parallel por- 
tion at the front end, would tend to stiffen it 
somewhat at that part, and this seems borne out in 
some degree by the fact that the collapse is some- 
what divided in length at that point. But as the 
fire bridge would fall somewhere about that dis- 
tance from the front end, the apparent maintenance 
of the circular shape at the point in question may 
be due very largely to its presence. At the small 
end of the cone the taper plate, judging from the 
sketch accompanying the report, did not afford the 
slightest additional strength, as the crown is bulged 
downwards till it nearly touches the bottom, just 
like the parallel portion of the flue, and is in fact 
rent asunder at the ring seam of rivets. 

In estimating the collapsing pressure of the fur- 
nace tube considerable difticulty is experienced on 


account of the absence of reliabledata as to theresist- | 





FLUE BEFORE & AFTER COLLAPSE. 


Fig. 4 Section at C. Fig. 5. Section at A. 


use in the above formula in ascertaining approxi- 
mately the steam pressure at which a collapsed 
furnace tube had given way. The report taking 
this modified formula of Fairbairn’s thus: 


p = 375,023 x T? 


LxD 

and applying it to a tube of the same total length, 
average thickness, and mean diameter, i.e., taking 
L=21 : D = 32,and T= states that it gives a 
collapsing pressure of 551b., or only about 9}1b. 
above the pressure at which the boiler was generally 
worked. In this calculation the value of D has, 
we presume, been taken at 32in. (instead of as 
33 in., which is the arithmetical mean of the two dia- 
meters) in order to approximately compensate for 
the fact that the smaller diameter applies to the 
greater part of the length of the flue, as shown by 
the annexed sketches. 

As we have already pointed out, there is an 
absence of exact experimental data with regard to 
the strength of a furnace tube constructed like the 
one in question, so that attempts to estimate its 
ultimate collapsing pressure can only be considered 
as approximately accurate. We have no hesitation, 
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however, in saying that the furnace tube was far 
too weak for a working pressure of 451b. on the 
inch and ought not to have been insured at that 
pressure. Long plain furnace tubes, as Mr. Traill 
very properly points out in his remarks on the ex- 
plosion, should be divided into short lengths by 
the application of strengthening rings or other 
suitable means of support, the distance between 
not being allowed to exceed 10ft. as a maximum, 
and if possible less. If the tube had been divided 
into suitable lengths in this way the explosion in 
all probability would not have occurred. 

Mr. Neil McDougall, the chief engineer to the in- 
surance company, stated in hisexamination that ‘‘he 
considered a working pressure of 45 1b. was, from his 
experience of similar boilers, safe,” and that ‘‘a factor 
of safety of three was allowed.” He further based his 
conviction that the boiler was safe on the fact that 
since the explosion he had tested the adjoining 
boiler (which was an exact duplicate of the one that 
burst) by hydraulic pressure to 90 lb. on the inch, 
and that ‘‘ judging from the fact that there was 
practically no deflection at 90 lb., he thought the 
pressure of 90 lb. could be very considerably ex- 
ceeded before any serious deflection took place.” 
We must say we are very much astonished at 
Mr. McDougall’s statement and surprised that an 
engineer in his position and with his opportunity 
of acquiring information should venture to put it 
forward. 

In the first place he must recognise that the fact 
of a boiler resisting a quiet steady water pressure is 
no proof that it would not give way at a lower pres- 
sure under steam when exposed to the action of the 
fire tending to distort the furnace flue, while his 
statement that the test pressure of 90 lb. which he 
put on the tube could have been ‘‘ considerably 
exceeded’”’ because there was practically no deflec- 
tion at that pressure is an assumption not based on 
fact. The experiments on the collapsing of furnace 
tubes with which we are familiar certainly do not 
support the view that collapse is gradual and gives 
ample warning, but on the contrary, that when the 
tube once begins to fail, it collapses with great 
rapidity, and we doubt very much indeed whether 
the tube he tested would have stood a much higher 
load than 90 lb. on the inch even with quiet hy- 
draulic pressure. Again, we would point out that 
although the tube in one boiler withstood a hy- 
draulic pressure of 90 lb., it does not follow that 
the tube of the other one would have done so. It 
may have been out of shape and correspondingly 
weak in consequence. Indeed, the circumstance 
that the boilers were coupled together, and that the 
flue tube in one completely collapsed, while that on 
the other remained uninjured, goes to show that 
such very probably was the case. 

Putting abstract reasoning, however, on one side, 
the hard fact remains that the tube collapsed under 
ordinary working conditions, and there is no 
suggestion that the pressure sanctioned by the in- 
surance company was exceeded. This pressure, as 
the report points out, was too high, and we regret 
that, for a structure like a steam boiler, the failure 
of which is attended with such danger to human 
life, Mr. McDougall should consider a factor of 
safety of three sufficient. If there are any other 
similarly constructed furnace tubes insured with 
his company, the strength of which has been calcu- 
lated in the same way, they are, in our opinion, 
in a gravely dangerous condition, and steps ought 
to be taken either to reduce the pressure or other- 
wise strengthen the tubes, not only in the interest 
of the insurance company, but also in that of those 
who work them, as well as of the general public. 

In order to make our remarks more readily under- 
stood, we have reproduced some illustrations accom- 
panying the report, Fig. 1 giving a longitudinal 
section of the boiler, and Fig. 2a plan of the flue 
tube after the collapse, while Figs. 3 to 7 show 
sections of the collapsed flue at different points. 





NOTES. 
MINERALOGY IN Bosnia. 

Wes have just received a copy of a work* descriptive 
of the mineralogical deposits of Bosnia, which is pub- 
lished by the Local Government of Bosnia in the 
German language. This work embodies the infor- 
mation collected by Government officials since the 
year 1879, and was compiled by Mr. Bruno Walter; 
an excellent coloured map and numerous geological 
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Im Auftrage des k. und k. gemeinsamen Ministeriums in 
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sections considerably add to the utility of this 
book. The mineralogical district of Bosnia com- 
prises some 16,000 square kilometres, and contains 
in workable quantities deposits of iron, copper, 
lead, silver, gold, mercury, antimony, manganese, 
and chrome ores, all of which are distinctly shown 
on the map, and carefully described in the work, 
which, moreover, gives a historical record of the 
working of these mines in bygone days, chemical 
analyses of the minerals, and other useful informa- 
tion. 

THE EmpLoyMENtT OF MaGNeEsiuM IN PRIMARY 

BatTTERIEs. 

M. Heim, of Hanover, has lately made a series of 
observations on the increased electromotive force 
obtained by substituting magnesium for zinc in 
various well-known cells. As anticipated, from 
the known fact that the heat of combination of 
magnesium with oxygen is greater than that 
liberated on the oxidation of zinc, the electro- 
motive force of the cells, in which the substitution 
was made experienced in every case a notable 
increase. Thus the electromotive force of a Daniell 
cell, the positive electrode of which was a copper 
plate immersed in a solution of sulphate of copper, 
was measured, first, when the negative electrode 
was a.zinc rod plunged in dilute sulphuric acid ; 
secondly, when a magnesium plate was substituted 
for the zinc, the solution remaining unchanged ; 
and, thirdly, with a magnesium electrode in a 
solution of magnesium sulphate, and under these 
conditions the following figures were obtained: 
1.185 volts, 2.033 volts, and 1.93 volts, results 
which were very favourable to magnesium. Nearly 
as striking figures were obtained in making the 
charge in a Bunsen cell, the positive electrode of 
which was a rod of arc lamp carbon. In this case 
using both metals under similar conditions the 
electromotive force was 22 per cent. greater with 
the magnesium than with the zinc plate. Witha 
Leclanché cell the electromotive force was raised by 
the charge from 1.5 volts to 2.3 volts, or upwards 
of 53 per cent. These facts seem to show that con- 
siderable advantages would follow the use of mag- 
nesium in primary cells generally, if the metal 
could at any time be produced at a cost approxi- 
mating to that of zinc. The experiments mentioned 
above were carried out with a Thomson quadrant 
electrometer and a Latimer-Clark standard cell. 


ENGINEERING Science at Kina’s Coutzce. 

It will come asa surprise to most to learn that 
the Engineering and Applied Science Department 
of King’s College, London, was created as a separate 
branch in 1838, or nearly fifty years ago. In this 
day, when technical education is quite a craze, and 
we are continually told that it has hitherto been 
persistently neglected by us as a nation, it must raise 
a feeling of pride in the authorities of the college to 
feel that during the last half-century they have been 
so far in advance of other institutions. During 
the whole of this period the constant aim has been 
to keep tke instruction practical in its character, 
and to prevent it from assuming an exclusively 
theoretical form. The lectures were from the first 
supplemented by diagrams, models, and experi- 
ments, and as time progressed there were added 
workshops, a laboratory, a drawing oflice, and field 
expeditions. Still later developments have included 
an advanced chemical laboratory, a metallurgical 
laboratory, a physical laboratory, with dynamo- 
electric apparatus, a photographic laboratory, and 
alarge testing machine for metals. By the aid of 
these appliances there is taught mechanics and 
physics, chemistry and metallurgy, mineralogy and 
geology, photography, drawing, and workshop 
practice, with surveying and civil engineering, 
manufacturing art and mechanical engineering, and 
building construction and architecture. Of course 
it is not intended for any one student to take up all 
those subjects and pursue them to the end. A 
preliminary grounding in the principles of science is 
first given, and then the taste of the student, or the 
circumstance of his life, determine the direction 
which his more detailed training shall take. He 
can then enter the laboratories, workshops, or 
drawing offices, and be instructed in the way in 
which commercial considerations and causes not 
mentioned in professional discourses modifying the 
theories found in text-books. The curriculum 
includes workshop practice, but we anticipate that 
the time given to this will grow gradually shorter, 
for we entertain only a poor opinion of the value of 
the knowledge of handicraft obtained in colleges, 
while we regard the making of model machines as a 





waste of time. It is only recently, however, that any 
practical lessons concerning engineering materials 
could be conveyed to the young, except by the use of 
tools, and we have no doubt that the clear insight 
which, fifty years ago, led to the inclusion of the 
engineer’s art among the matters to be taught, can 
to-day be relied upon to effect a notable distribution 
of the student’s time and energy among the various 
means of instruction. 


Tue Be.ucuistan Perroreum WELLs. 

The borings that have been long in progress at 
Khatan, in Beluchistan, are beginning to give in- 
dications of a large and constant supply of petroleum. 
It is to be hoped that these expectations will be 
early realised, as the Quetta Kailway is sorely in 
need of a local supply of cheap fuel, and the success 
of the Khatan borings would at once add to its 
military and commercial value. Already, we may 
mention, petroleum has been extracted, and some 
thousands of barrels sent to Sibi to be used on the 
line. In some quarters it has been assumed that 
the Indian authorities have been experimenting 
with this to prove whether oil can be practically 
used in firing locomotives or not; but this must be 
a mistake, since it would be too ridiculous for India 
to inaugurate on her own account trials to demon- 
strate what has already been demonstrated and 
settled in Russia and America. When we find some 
hundreds of locomotives using oil in Russia, and 
using it for years, it is rather late in the day for 
any being, except a primitive Chinese, to undertake 
trials to prove whether oil can be used or not. 
What has been really done on the Sibi line, we 
believe, has been to determine whether the par- 
ticular oil produced in Beluchistan is or is not suit- 
able for firing locomotives. This is a matter which 
could have been just as easily determined in the 
laboratory of a petroleum chemist ; but the Indian 
authorities did otherwise, and as the question has 
been settled in the affirmative, it would be un- 
gracious perhaps to criticise the means by which the 
solution has been brought about. Apparently, the 
authorities are so satisfied with the character of 
the oil, which is really, according to all accounts, a 
very good fuel oil, and so assured of the certainty 
of a copious supply, that they are discussing the 
construction of a pipe line, sixty-five miles long, 
to carry the petroleum to the railway at Sibi. This 
would be a very simple undertaking, for in Belu- 
chistan, as at Baku, all that would be required 
would be to lay the pipes anyhow over the surface 
of the country, the very irregularity of the course 
favouring contraction and expansion ; and as regards 
the manufacture of the pipes, if the single firm of 
A. and J. Stewart, of Glasgow, could execute the 
order of fifty-five miles of pipe line for the Suakin- 
Berber Railway at the rate of a mile a day without 
interfering with their ordinary business, we imagine 
the entire sixty-five miles from Khatan and Sibi 
could be manufactured in a little more than a month 
if circumstances required it. Should Mr. Townsend, 
the Indian Government expert, succeed in getting 
the promised copious supply, there is hardly a doubt 
that the pipe-line will be ordered, as the conveyance 
of oil in barrels over rough country is too slow and 
expensive for a fuel required, not simply by the 
Quetta Railway, but by all the railways of North- 
West India, ill-provided as they are with cheap coal. 


Tue Canpauar Rainway. 

The most important piece of Indian engineering 
news of the week is the sanction that has been given 
by the Government to the immediate construction 
of the railway over the Kwaja Amran range to 
within about 70 miles of Candahar. The distance 
of the line by road is only 15 miles; but it will 
take as long to construct those 15 miles as the re- 
maining 70, if not longer ; for the scheme includes 
a tunnel 2} miles long, requiring. two years to 
pierce. All the more reason therefore for getting 
to work as soon as possible, and hurrying on the 
tunnel so that should political difficulties arise it 
may be possible to hasten the completion of the 
entire line to Candahar. Already far too much 
time has been wasted ; because, if the defence of 
India rests upon Candahar, it is not at all satisfactory 
that we should be blocked by engineering difficulties 
requiring two years tosurmount, while the Russians 
on their part have such easy country before them 
that if they liked they could run their Merv line 
into Herat in less than a year. However, in Lord 
Dufferin, England has a viceroy who is fully alive to 
the exigencies of Indian defence, and it is not 
at all improbable that even before the completion 
of the tunnel, he may take in hand, with the sanction 
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of the Ameer, the levelling of the road in prepara- 
tion for the metals, so as to enable the whole dis- 
tance to Candahar to be finished in a couple of 
months after the opening of the tunnel. One thing 
is tolerably certain, the railway will not stop when 
it crosses the Kwaja Amran range, and reaches 
the outermost Indian picket station overlooking the 
plain of Candahar. Such an important ending 
would be only possible with a Cabinet which pulled 
up the rails of the Quetta Railway and sold for old 
iron what had to be replaced with new ere its term 
of office had expired, and bought the material for 
the Suakin-Berber Railway only, after sending it 
out, to bring it home to rust in Plumstead Marshes. 
Engineering stupidities of this kind, which no 
English engineer can mention without indignation 
at the contempt brought by incapable statesmen 
upon the profession, are not likely to be repeated 
in the future after the punishment inflicted upon 
the Cabinet that perpetrated them by being expelled 
from office the moment the country was called upon 
to express an opinion of its actions. The rising 
generation of Liberal politicians, as well as the 
Conservative, appreciate the importance of placing 
the defences of India on a solid basis ; and neither 
party could long resist the pressure now being 
brought to bear upon the Government by the 
military authorities to complete the railway to the 
Helmund as quickly as possible. Not until the line 
touches that river, 70 miles west of Candahar, will 
the military authorities consider India at all safe ; 
and thither it may be expected to penetrate within 
the next three years. Once it touches Candahar 
considerable traffic will immediately circulate along 
the line. and give us a fresh market which all, 
except those discredited by the act now admit ought 
never to have been abandoned in 1879. 


Toe THames AND SEVERN CANAL. 

A very graphic picture of the condition of a good 
deal of our inland water communication is presented 
in a report on the Thames and Severn Canal, lately 
written by Mr. Courtney Boyle for the information 
of the Board of Trade. This canal should furnish 
a very important means of communication between 
the east and west of England, as it joins the 
navigable waters of the Thames to those which start 
for the Severn, and radiate through the Midlands 
and the Black Country. Unfortunately, the link is 
a very weak one, and every year it grows less effi- 
cient, since its earnings do not justify the Com- 
mittee of Management in meeting the necessary 
outlay to put it in proper repair. The canal leaves 
the Thames between Inglesham and Lechlade, and 
climbs through sixteen locks to the summit at Sid- 
dington, rising 122 ft. in 13} miles. It then has 
a level section of 94 miles, of which 2? miles are in 
tunnel. At Denaway it commences to fall, and in 
7 miles it drops 240 ft. by means of 28 locks. 
The summit level is supplied with water from a 
small brook, and also by two wells, the latter being 
the principal source. The cut is, however, very 
leaky, and of every 50 lockfuls of water pumped 
only 16 or 17 are used for navigation, the remain- 
der being lost by leakage and evaporation. It is 
estimated it would cost nearly 40001, to make asen- 
sible reduction in the leakage of the summit section, 
and as the annual tolls for this section amount to 
less than 2001., it does not seem probable that the 
money will be found for the work. The traders are 
crying out that the canal is being starved in the in- 
terests of the railway company, and it is certain that 
the traflic is decreasing rapidly. Inthe years 1881-4 
it averaged more than 44,000 tons, and since then 
it has decreased nearly 5000 tons a year, being 
only 30,870 tons in the year ending March 31, 1887. 
This reduction is due, in part, to the shallowness 
of the canal during summer, to the obstruction of 
weeds and silt, and the condition of disrepair 
which prevails in the upper section, and unless a 
change be made in the governing body, it is not 
likely that matters will improve. Asa nation, we 
have sinned grievously in our naglect of canals, and 
we are reaping the punishment by finding ourselves 
under the heavy heel of the railway companies. 
Our friends on the Continent have been wiser than 
ourselves, and have never ceased to conserve their 
canals, continually increasing their extent and 
capacity, until now barges of comparatively large 
burden can penetrate hundreds of miles into the 
country from the seaboard, and distribute imports at 
a price very little above that at the port of entry. 
There are signs, however, that public opinion is 
awakening in this country to the value of canals, but 
if it is to be of any avail, it must lead to the incep- 





tion of comprehensive schemes, and must not end 
in a system of patchwork. For instance, if the 
Thames and Severn Canal is to be properly utilised, 
a deepwater channel must be made in the upper 
section of the Thames, so that the navigation can be 
maintained all through the summer. Trade follows 
steady channels, and if any means of communica- 
tion be subject to occasional stoppages, it will soon 
find itself deserted, 


Sanitary Reauiations in New York. 

The result of one of the most commendable 
measures of the present mayor of New York has 
been the appointment to the presidency of the 
Board of Health of James C. Bayles, the editor of the 
Iron Age, and known as‘an authority on sanitation, 
and the author of several books upon the subject. 
One of the results of his administration has been 
the adoption of rules and regulations governing the 
plumbing and drainage of all buildings hereinafter 
erected, and covering matters pertaining to the 
registration of plumbers; also specifications of 
drainage and plumbing work adapted to the needs 
of that city, which has hitherto been in urgent need 
of such provision, not simply in the squalid tene- 
ment house districts in the lower part of the city, but 
in the more pretentious residences of the wealthier 
class. Among the several regulations, there are 
precautions to insure both good work and intelligent 
installation, such as requiring that the house sewer 
pipe shall be laid oa a smooth bottom in well-rammed 
soil, and each section wetted before applying the 
cement at the juncture of the pipe. These pipes 
must be laid straight with an inclination of at least 
} in. to the foot : within the basement of the build- 
ings they must be laid in place against the cellar wall 
or suspended from the ceiling, and laid under the 
cellar floor only as the result of special permit. 
There are precautions for the ventilation of traps 
and protection from syphonage, and no chimney 
flue shall be used for the purpose. The following 
are the weights per cent. lineal foot of iron pipe 
which will be accepted as standard: 2 in., 54 lb. ; 
3 in., 9$ 1b. ; 4 in., 13 Ib.; 5 in., 17 1b.; 6 in, 
20 lb. ; 7 in., 27 lb. ; 8 in., 33} lb. ; 10 in., 45 1b. ; 
12 in., 54 1b.; and all fittings used in connection 
with such pipes shall correspond in weight and 
quality, and no tar-coated cast-iron pipe shall be 
used. Tanks for drinking water are rarely used in 
connection with American water works, and are 
considered objectionable ; but if indispensable, these 
rules state that they should never be lined with 
lead, galvanised iron, or zinc, but constructed of 
iron or wood, tinned and planished copper, or wood 
alone ; and that the overflow from such tanks should 
not discharge directly into any drain pipe. It is 
recommended that“cellar foundation walls should 
be rendered impervious to dampness by the use of 
asphaltum or coal-tar pitch, in addition to hydraulic 
cement as recommended for that purpose. Although 
these regulations, of which we have made a few 
citations, will appear so simple and self-evident 
to those versed in sanitation, as not to merit 
especial notice, yet from a consideration of the 
circumstances under which they are issued, for the 
purpose of preserving the health of the most densely 
populated city in the world against the incom- 
petency, ignorance, and avarice of those engaged 
in building, it cannot but be possible that these 
regulations, inaugurated under a competent in- 
spection, will prove of the greatest importance in 
the preservation of health. But all measures of 
sanitation under the present conditions in New 
York must be largely local, because the sewerage 
of that city is defective. The evil day of recon- 
struction has been postponed from time to time, 
the problem is growing more serious alike to the 
engineers and to the taxpayers as years roll on. 








LocoMOTIVES IN THE Unitep States.—The aggregate 
number of locomotives upon American railroads last year 
was computed at 26,415, as compared with 25,937 in 1885, 
24,587 in 1884, 23,623 in 1883, and 22,114 in 1882. 


AmertcaAN PetrrotkuM.—The shipments of petroleum 
from Philadelphia in the first eight months of this year 
amounted to 113,462,000 gallons, or 7,000,000 gallons in 
excess of the corresponding shipments in the correspond 
ing period of 1886. 


WorKING Expenses ON THE SoutH INDIAN RaItway.— 
In the first half of 1886 the ratio of the working expenses to 
the traffic receipts on the South Indian Railway, was 66.73 
per.cent., while in the second half of the year the corre- 
sponding ratio was 73.21 per cent. In 1885, the ratio 
stood thus: First half, 62.88 per cent.; second half, 
67.80 per cent. 





THE PATENT OFFICE. 
To THE EpiToR oF ENGINEERING. 

Srz,—The present method of numbering letters patent 
appears to me to be exceedingly inconvenient. Why 
should letters patent granted towards the end of the 
year be numbered, say, 15,000, when, say, only 5000 pa- 
tents are granted within the year? 

I would suggest that a modification of the system used 
in some foreign countries be employed, viz., that the com- 
plete specifications be numbered independently of the 
provisional specifications—each year, however, being kept 
distinct, as hitherto. Of course the date should not be in- 
terfered with, merely the number. 

I am, Sir, your obedient aim 


December 6, 1887. canis 
[The suggested modification in the numbering would, it 
appears to us, be most inconvenient.—Ep, E.] 


To THE EDITOR OF ENGINEERING. 

S1r,—During the last few years numerous letters and 
leading articles relating to the Patent Office have 
appeared in your columns and in those of your contampo- 
raries. The tone of those communications has been 
almost always either one of complaint or of ridicule, 
sometimes partaking of both. The influence of the Press 
has been very useful in preventing the condition of the 
office from oming worse, and though high officials 
detest criticism, which they always consider an imperti- 
nence, and often attributable to spite on the part of some 
members of their staff, I am in a position to say that 
some of your heavy broadsides have given rise to consider- 
able searchings of heart in high quarters. 

The communications to which I have referred reflect 
the opinion of the public regarding the working of the 
Patent Office, Having now resigned my appointment on 
the examining staff, I feel free to ask for space to criti- 
cise the arrangements and conduct of the Patent Office, 
and to offer some suggestions for the improvement of the 
administration of an important branch of the law. 

There is one observation which I should like to make 
with regard to the hard things which have been said from 
time to time about the examiners, not only in your 
columns but elsewhere. My colleagues and myself have 
often felt aggrieved at these things, but official etiquette 
and a certain sense of propriety, which I assure you was 
sorely tried at times, prevented us from making any 
response, and there was no one whocould speak in our be- 
half. On more than one occasion we have been held up to 
ridicule as supreme blockheads for having failed to report 
such and such a matter, or for having reported in such and 
such a way. Now I do not wish to exaggerate, but it is 
nevertheless a positive fact that some of the individuals 
composing the examining staff do really understand the 
subjects with which they deal, and I am quite sure that 
if our critics had been acquainted with the real facts the 
would have reserved some of their choice epithets for appli- 
cation elsewhere. I shall enlarge upon this point again 
before I conclude. 

It is worthy of observation that the chorus of complaint 
did not begin until some months after the commencement 
of the Act, and I think I shall succeed in proving 
incontestably what it was that struck the first note of 
failure in the administration of the statute which its 
parent once fondly imagined might be known for all time 
as ‘‘ Chamberlain’s Act.” Probably he is less anxious on 
that point now. 

The 1st of January, 1884, found the office in great 
confusion and literally besieged by a number of applicants. 
Very little preparation had been made, the chief examiner's 
appointment had not been settled, the instructions issued 
by the Comptroller were purely formal in character and 
made no attempt to deal with the important questions of 
**one invention” and ‘‘ interference.” 

The examining body was composed of the old indexing 
staff, of which I was a member. We numbered eleven in 
all, not including one who was absent from serious illness, 
We never received any formal notice of our transfer from 
the position of indexing clerks under the expiring body of 
Commissioners of Patents to that of examiners under the 
Board of Trade. Wesimply drifted into the possession 
of our new masters, The Comptroller never seems to have 
quite appreciated the gravity of the situation, and the 
only sensible thing which was done so far as we were con- 
cerned was to give each indexing clerk a number of 
printed specifications, which he was to report upon as 
if he were an examiner under the Act. This “drill,” as 
it may be called, was undoubtedly very useful when the 
time came for us to perform our actual duties. Inadequate 
as our numbers were in spite of the somewhat tardy 
appointment of about ten additional examiners—these 
new tothe work—we made a genuine and fairly successful 
attempt to perform the work imposed on us by the Act of 
1883; I have not the least hesitation in saying, and Iam 
sure that every man who was then on the staff will agree 
with me, that nothing short of the greatest enthusiasm and 
the most strenuous efforts could have saved the Act from 
a complete breakdown at the outset. We triumphed 
successfully over all difficulties, and I say confidently 
that on the whole the work of examination was never 
better done than it was at that very anxious period. 

But, alas ! the whole thing had one fatal defect. The 
result was admitted by the very highest authority to be 
satisfactory, as will be seen later on, but success had been 
attained by inadmissible means, There was too much indi- 
vidual responsibility about the work, which, as is well 
known, is an abomination to every Government depart- 
ment and to the Board of Trade in particular. The bond 
which should unite the department into one whole was 
lacking. There was no red tape. 

This was not to be endured, and accordingly, about the 
middle of April, 1884, the Board of Trade sent a very 
large quantity of that article to the office with orders for 
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its immediate consumption. In the first place, our reports 
on specifications were to be made on a printed form, 
which was almost immediately modified, and which has 
never been found to be of the slightest use. Secondly, all 
our reports were to be formally re-examined and counter- 
signed by two examiners chosen from the staff; the 

rounds for the choice actually made would puzzle any- 
pe who might elect to waste his time in trying to find 
reasons for the deeds of this department of the Civil 
Service. These supervisors were afterwards increased, 
and now number nine, nearly one-fifth of the whole staff. 
They may or may not know something of the subjects 
they profess to supervise, but this is quite immaterial in 
the Patent Office. It has frequently happened that the 
original report has been so “‘ gashed” and altered by one 
of these ‘‘ examiners” as to be unrecognisable, the altera- 
tions being often useless and injurious, It also has been 
and is of frequent occurrence for the Deputy-Comptroller 
to try his ’prentice hand upon a report, sometimes with 
the result of rejecting the examiner’s report altogether. 
Thus the examiner proper—that is, the man who reall 
examined the specification, and presumably knows all 
about it—has, time after time, been blamed by the outside 
public for ignorance or neglect of duty. This will explain 
the remark made in a previous part of my letter, 

But perhaps the position will be best explained by the 
following memorial which we presented to the President 
of the Board of Trade in May, 1884. It is hardly neces- 
sary to say that it was stopped in transitu and never 
arrived at its destination, being considered “‘ totally unfit 
for publication.” I trust, however, that you will not see 
any very great objections to printing it. ith the view 
of shortening it I have omitted one or two unimportant 
paragraphs. It was signed by eleven examiners, and to 
give some idea of its weight, I may mention that the sig- 
natories included five university graduates and four Whit- 
worth scholars, all being also otherwise distinguished. 
Only three, perhaps not the cream of the staff, had suffi- 
cient reasons to prevent them from becoming signatories, 
The memorial wasas follows: 

‘*In view of the serious changes now taking place in 
connection with the examination of patents, we venture 
to lay before you a few facts the consideration of which 
will, we think, show the mischievous tendency of such 
alterations both in relation to the general carrying out of 
the Act of 1883, and to the particular work of examining. 

‘“*This work we, who had previously formed the special 
indexing and abridging staff, were entrusted with at the 
beginning of the year without any definite instructions 
either from the Board of Trade or from the Comptroller. 
Nevertheless the provisions of the Act have been carried 
out in a manner which has not only satisfied the main 
body of inventors and their agents, but has also received 
the unqualified approval of the chiefs of this office, as well 
as the Lords of the Treasury. The latter, in reply toa 
report of the Comptroller upon the operation of the new 
Act remark. ‘ They have had particular pleasure in noting 
Mr. Lack’s testimony to the most willing assistance 
afforded to him by the whole staff of the office.’ This 
approval, we venture to think, has been fairly earned by 
a body of men who commenced their new duties wholly 
inadequate in numbers, upon whom, to a great extent, 
has devolved the task of training the newly appointed 
assistant-examiners, yet who, by the unflagging energy 
and sincere interest they have manifested in their work, 
have brought the same to its present acknowledged state 
of efficiency. 

**This work of examining is now to be burdened with a 
set of formal regulations, the most important of which 
consists in submitting reports made by the assistant- 
examiners to the supervision of one of two examiners 
recently appointed from our staff. 

‘© We would call your special attention to the results 
which we conceive must inevitably attend the supervision 

‘above referred to. It must be remembered that the range 
of subjects with which the examiners have to do is so 
extensive, covering practically the whole domain of the 
arts and applied sciences, that it is simply impossible for 
any one man to have an intimate knowledge of more than 
a comparatively small section of the same. Accordingly 
each assistant-examiner has had subjects allotted to him 
such as by his experience in indexing or by special train- 
ing he is thoroughly capable of dealing with. His reports 
comprise for the most part matters of opinion not of fact, 
and cannot therefore be fairly subjeet to the criticism of 
any one less versed in the subject they treat of than he is 
himself. Yet a counter-signature is to be appended, 
which, if not a mere empty formality, throws the re- 
sponsibility of the correctness of the report upon 
a man who may possibly know nothing of the matter 
in question. Even supposing the examiner to possess 
the required knowledge, the supervision of a report 
would necessitate the expenditure of an equal amount 
of time and attention to that occupied by the report 
itself; the work of each assistant -examiner would, 
in fact, require a separate supervisor. In any case, as 
the assistant-examiner could no longer look upon the 
report as his own, his feeling of responsibility would be 
largely diminished, and accordingly the inducement to 
maintain a high standard of excellence, as well as the in- 
terest he has hitherto taken in his work, must inevitably 
be lessened. We submit that such a result would 
seriously interfere with the expedition and efficiency of 
the examining work. 

“The change seems to us wholly uncalled for. If its 
object be to produce a greater uniformity in details, such 
might we believe be far more effectually secured by the 
issue of a few definite instructions. We have always re- 
ferred any points of ditficulty to the decision of the chief 
examiner (Mr. Prosser), and his supervision has been 
exercised in such a manner as not to detract in the least 
from our responsibility. We have felt we were trusted 
and have endeavoured to justify the confidence bestowed 





upon us, But the changes now being introduced and the 
want of confidence involved in the adoption of a counter- 
clgnetare to our reports cannot do otherwise than con- 
siderably damp our energies and diminish the good feel- 
ing at present existing among the staff generally.” 

The introduction of this system of supervision and 
countersigning was disastrous. It destroyed all feeling of 
responsibility and proved a great hindrance tothe work, 
besides necessitating a large increase in the staff. 

In a future letter I propose with your permission to 
point out the existence of certain serious irregularities in 
the office, some 2f which will, I think, be a matter of 
astonishment even to those who think they know some- 
thing of the inner life of the Patent Office. 

Your obedient servant, 
M. J. Jackson, M.A., D.Sc. 
Late Examiner, Patent Office. 





To THE EDITOR OF ENGINEERING. 

Str,—Allow me to corroborate the statement b 
‘*Patent Agent ” as to the laxity with which the wor 
within the Patent Office is carried on. 

A friend of mine has hag under my notice a case 
similar to that cited, in which he is the sufferer. He 
applied for letters patent for an entirely novel invention. 
In about two months afterwards a well-known manufac- 
turer in another part of the country claimed the same 
idea in almost the identical words as used in my friend’s 
provisional specification, and although he brought 
these facts under the notice of the Patent Office the 
second party was permitted to complete his patent. My 
friend naturally asks, ‘‘ What is the use of taking out 
letters patent at all when any person can protect the 
same idea almost immediately afterwards?” 

In this case, however, ‘‘ Exploiter ” will require to prove 
his rights. 

SENEX, 
: To THE EpIToR OF ENGINEERING. 

Sm,—I quite agree that a change is much needed in the 
direction indicated by your correspondent ‘‘A Patent 
Agent.” No matter how childish an objection may be 
that is raised by an examiner (and some are really quite 
too absurd), the Comptroller, if personally appealed to, 
ary ame | reserves his decision (‘‘in the usual manner”) 
and in the long run the tail is often allowed to wag the 
dog; that is to say, the examiner is allowed to have his 
own way; presumably (1) in accordance with the well- 
known theory that would account for the tail wagging the 
dog, and (2) because it is assumed the applicant will 
shrink from incurring the expense of an appeal. 

I hope other patent agents will make known their ex- 
perience. am, &c., 

ANOTHER PATENT AGENT. 

London, November 26, 1887. 





THE DALRYMPLE-HAY CURVE RANGER, 
To THE Epiror or ENGINEERING. 

Str,—With reference to the notice of the Dalrymple- 
Hay curve ranger in your issue of November 11, may I 
inquire why the practice, now almost universal in India, 
for curve ranging is not adopted in England, i.e., using 
even-figured angles instead of even-figured radii, ¢.g., for 
a 36 chain radius Gunter, or 2376 ft., a 2 deg. 24 min, 
curve rule 2387.50 ft. radius, or if 3600 ft. is meant a 
1 deg. 36 min. curve with 3581.10 ft. radius? The exact 
length of the radius is a matter of no moment, and by 
using even angles the work with an ordinary theodolite is 
as mechanical as with the new range finder, and no sepa- 
rate instrument is required. 

In preparing the latest edition of the Survey Manual 
for the Thomason College I made out the inclosed little 
two sheets of table for curves which can lie in any theodo- 
lite box, and as it hasarange of over 90 radii between 
the 20 deg. curve, radius 287.94, and the 0 deg. 30 min. 
curve, radius 11,459.19, and twelve larger radii beyond it, 
seemed sufficient for all practical purposes, and it is 
cheaper to add it to the theodolite than to buy a new in- 
strument. 

It is alsoa matter of great curiosity to us here why, as 
would appear from the cut in your notice, instruments are 
still made with four foot screws ; is there any advantage 
in four? The advantage of only three is obvious, 

Yours truly, 
Am. BRANDRETH, 
Principal, Thomason College. 
Thomason Civil Engineering College, Roorkee, 
December 6, 1887. 





VENETIAN BLIND LATH PLANING 
MACHINE. 
To THE EprToR oF ENGINEERING. 

Srr,—In describing a machine for planing Venetian 
blind laths at Messrs. Robinsons’ works, Rochdale, you 
state that hitherto this work has been entirely done by 
hand. This is not correct, as more than thirty years ago 
Messrs. R. Laidlaw and Son, Edinburgh, had a similar 
machine in regular work with satisfactory results, 

I an, Sir, yours —, 
JouN H. Purves. 

Miles Platting, December 27, 1887. 





GUNS CONSIDERED AS THERMODYNAMIC 
MACHINES. 
To THE EpiTor or ENGINEERING. 

S1r,—In my letter — in your issue of 9th De- 
cember, I regret that I misunderstood Lieutenant Dixon’s 
notation. I took him to mean by v the volume of the 
ases arising from the combustion of w. and therefore a 
inite quantity. I now see that it was the volume arising 











from dwo, His equation ae is therefore quite con- 
sistent. 

I am too much occupied at present with other matters 
to reply fully to his last letter published in your issue of 
23rd. I will only remark that if his conclusions, that 
what he calls a theoretically perfect slow-burning powder 
would give the same result as a powder in which the 
whole charge was consumed before the projectile moved 
is correct, the thermodynamic law that ‘“‘any thermal 
machine which works between given limits of temperature 
gives the maximum effect when all the heat is received at 
the highest temperature and rejected at the lowest,” must 
be wrong. ‘ 

Economy of powder in a monetary point of view is no 
doubt a serious consideration, but as regards economy of 
space and destruction of the gun by erosion, it is very 
much otherwise. Then again the recoil from large charges 
of slow-burning powder is much os the weights of 
the gun being the same. All that I maintain is, that the 
quicker the burning of the powder consistent with the 
—— of the gun, the better will be the ballistic effect, 
and that with a powder having a maximum pressure of, 
say, 25 to 30 tons per square inch, a better ballistic effect 
will be obtained than with a powder of slow-burning 
nature giving a maximum pressure of 18 tons, the charges 
being equal, andif the charge of the latter be increased so 
as to give the same ballistic effect, then the recoil and 
the damage to the gun by erosion will both be increased. 

I cannot agree with Lieutenant Dixon in his assertion 
that, ceteris paribus, a lightergun can be built to give a 
better result with slow-burning powder than with quick. 

Iam, Sir, yours truly, 
Jersey, December 26, 1887. J. A. LoNGRIDGE. 





ELECTRICAL TRANSMISSION OF POWER, 
To THE Epitor OF ENGINEERING. 

S1r,—I am very much obliged to M. Immish and Co. 
for their letter on this question, and trust with their 
assistance we shall advance the knowledge of it at present 
possessed. And I am glad to learn, and implicitly accept, 
their statement that nothing more than a slight shock 
will be experienced by any one touching the apparatus, or 
a@ momentary unpleasantness if he touches the dynamo or 
motor. But beyond that there is much yet to be con- 
sidered, and I am compelled to demur to their statement, 
‘*TIn the matter of commercial efficiency it will no doubt 
be granted by your Ne nanan that electricity is far 
ahead of compressed air plant ;” that is just what [ want 
to be sure about, and to take it for granted that I admit 
it, is almost ing the whole question. 

The last published statement on the result of pumping 
was made to the South Wales Engineers about a fortnight 
since, where the indicated horse-power was 29.49, actual 
horse-power of water 10.36, or about 35 per cent., and 
the gentleman who supplies this information claims that 
it is “* the largest electrical plant existing.” 

Mr. McNeil, in his interesting communication to you, 
puts it at 40 per cent., but admits that his data ‘‘ are un- 
certain.” Then we have the Normanton case, where 44 per 
cent. is given, but I hope I shall not offend any one’s sus- 
ceptibilities, if I ask whetherthe water was measured in a 
cistern at the delivery at the same instant that the dia- 
grams were taken, and if I ask that something more of 
the character of a public inquiry should be instituted. But 
as figures quoted seem to imply that Mr. McNeil is not 
far wrong, let us for the present accapt 40 per cent., and 
then where are we? 

As a general rule I take the efficiency of compressed air 
at 33 percent. I use it largely at one of the mines of Messrs. 
Bell Brothers, Limited. e get 1000 tons of ironstone 
daily with it, by drilling machines, as well as doing the 
whole of the haulage. The air is cooled in the compressor 
by water spray, and heated again by a small fire of refuse 
timber under a receiver, before being used by the haulin 
engine, and thus I have reason to believe we do muc 
better than 33 per cent. ; in fact, Mr. Sturgeon, in a paper 
read before the British Association in 1886, says, speaking 
of the Birmingham air scheme, “the air-driven engines 
will indicate from 30 to 65 per cent. of the power deve- 
loped at the main engines, according to the mode of using 
the compressed air,” and in an excellent review of this 
same question (see Nature, January 20, 1887) we find: 
‘* With good management from 30 to 50 per cent. efficiency 
may be expected.” 

In a discussion on the transmission of energy, by Pro- 
fessor Osborne Reynolds, M.A., F.R.S., in one of the 
Cantor lectures, I read: ‘‘So far as efficiency of trans- 
mission in considerable quantities, neither secondary bat- 
teries nor electrical transmission are more efficient than 
compressed air, or belts, but when it comes to trans- 
mitting small quantities ‘then electric transmission has a 
decided advantage.” In minesI am sorry to say we gene- 
rally want large quantities of power transmitted. 

Again, in the Zeitschrift des Vereines Deutscher Inge- 
nieur, 1884, Professor W. S. Schulz says: ‘“‘ From the 
executed electrical transmissionsof power tabulated, he de- 
duces that the maximum electrical efficiency of the receiving 
dynamo practically attainable is 50 per cent. of the trans- 
mitting dynamo,” and speaking of a 40-in. Schiele fan. 
driven by a Siemens dynamo, he says it ‘‘is cheaper than 
transmission by air, only where a special compressing 
plant for the small fan has to be put down,” and the author 
concludes *‘that there is no field for electrical transmis- 
sion in mining, special cases excepted. 

In a discussion, of which I have only a written abstract, 
Dr. Siemens said, “* Hydraulic transmission was the most 
economical mode at present known.” 

I could go on quoting you authorities for my objection 
to receive without protest the assertion that ‘‘the com- 
mercial efficiency of electrical plant is far ahead of com- 
pressed air plant” if it was necessary, but I have, I trust, 
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58id sufficient to reduce the question to one of ‘not 
proven.” Without having reached the question of danger 
from electricity, and the manifest advantages in a mine 
of compressed air, I have exhausted my time, and, I fear, 
your patience, in respect of space, and I should have liked 
to refer to cases in which I am pumping water with ropes, 
as well as others by compressed air, but must leave it to a 
later communication. 


Yours faithfully, 


A. L, STEAVENSON. 
Durham, December 17, 1887. 

P.S.—In the case of the Normanton installation, I read, 
**The cost of maintenance of the electric system is, how- 
ever (referring to the pneumatic and hydraulic), far less 
than either, but exact comparison cannot yet be made 
owing to want of data.” Although it is six-and-thirty 


years since I laid my classical studies on the shelf, I think 
I may trust myself to describe this as a Lucus a non 
lucendo. A, L. 8. 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE. 
To THE EpiToR OF ENGINEERING. 

Srr,—-I gather from note on page 660 that you are under 
some misapprehension. We have no Thomson brake at 
the Yorkshire College, Probably the mistake arises from 
some remarks which I made at the Institution of Civil 
Engineers in January last. My remarks referred to tests 
made at the Exhibition of Apparatus for the Utilisation 
of Gas, Electricity, &c., held at Glasgow in 1880 under 
the auspices of the Glasgow Philosophical Society. The 
brake then used was similar to that figured in the 
Proceedings of the Institution of Civil Engineers, 
vol. Ixxxviii. (1886-7, Part II.), page 100, except that on 
the running pulley there were four ropes, and on the loose 
pulley two ropes instead of two and one as shown in the 
figure referred to. The engine tested was an 8 horse- 
power Otto gas engine, and being low, it was necessary to 
carry the ropes up over large pulleys fixed to a frame, so 
as to allow a sufficient height through which the weights 
might rise and fall. The brake was lubricated by water 
playing on the outside of the brake wheel. This, of course, 
made the coefticient of friction variable, but that does not 
practically affect the accuracy of the Thomson brake. 
The following are some particulars of one of the trials: 
Weights, 576 lb. and 366 lb. ; pulleys, 3 ft. in diameter ; 
revolutions, 147.6 per minute; indicated horse-power, 
11.5; brake horse-power, 9.0; efficiency, .78. The difti- 
culty of using this brake for engines of considerable power 
is first of all that it is difficult in most cases to get the 
necessary height for the rising and falling weights, and 
further it does not seem possible to design a flexible strap 
which would allow of any great amount of power being 
absorbed for a few hours together. The brake can be 
made to work splendidly for small powers (as, for instance, 
in the test of an Ericsson air engine also at the Glasgow 
Exhibition above referred to), but I also question whether 
a brake of this type could be made conveniently to absorb 
20 or 30 horse-power at say 150 revolutions per minute on 
5 ft. drums for any long period. 

I think that a brake similar to that used by us on Sep- 
tember 13, if the average pull at the slacker end of the 
strap be ascertained by such a method as I describe below, 
will be found much more convenient for engines of 20 
horse-power or more running at 100 to 200 revolutions per 
minute. 

I think that you now agree with all of your correspon- 
dents who care to support their communications with 
their names, that our method of reducing the results of 
our test of September 14 is at least right in the main. 
Your correspondent ‘‘ Brake” quotes from you the remark 
that in a properly designed and properly adjusted brake, 
the levers have only “‘ unavoidable irregularities to deal 
with.” This, if it is intended to have any bearing upon 
our method of calculation is included, I understand, in 
your retractation on page 658, and there ‘only now re- 
mains to be dealt with one minor point in connection 
with that method, viz., your remark in the foot-note on 
page 658, that ‘‘in using the pressure at the point i, a 
deduction has to be made for a reason which none of 
our correspondents have so far mentioned.” 

You refer, I presume, to a point which I had noted to 
be dealt with last week, but which I left over, when I 
concluded not to go into the mechanics of the forces acting 
on the lever in that already long letter. 

In a brake designed as yoa show in Fig, 3, page 628, the 
force at i cannot be normal to the lever. If the lines of 
pull of the straps at j and k be produced to meet in a point 
m, and the points m and é be joined, the line m 7 wil 
represent the line of action of the force at i. To find 
the turning moment of this force about the centre of the 
brake shaft o—which moment must be deducted from 
the moment of the load about the same centre—we must 
of course produce m ¢ and drop a perpendicular upon it 
from the centre o. The total force at i has to be multi- 
plied by the longa of this perpendicular, and not by the 
length o i, or the horizontal component of the force at 
i may be nultiplied by o ¢, which will give exactly the 
same result. To put it otherwise, if the brake be designed 
as in your Fig. 3, page 628, the force given by h j 
would have no vertical component, while the force given 
by a k would have a vertical component. To keep the 
lever in equilibrium, therefore, an inclined force—or a 
horizontal force and a vertical foree—would have to be 
applied at i. But the vertical force, no matter what its 
magnitude may be, can have no turning moment about 
the centre of the brake, since its line of action passes 
through that centre, and may therefore be neglected in 
any case. Further, however, in the brake used in our 
trial of September 14 there was no vertical force acting at 
i, as may be readily seen in either of two 4 fa (1) 
the upper ends of the levers were quite free vertically (and 
if I mistake not, so are those of the R.A.S,E. brakes) ; or 





(2) the only force applied to the upper ends of the levers 
was given by the yoke through which the spring balances 
acted, and could only be a horizontal force, as will be 
readily seen from your drawing of the brake on page 606 
ante. In such cases the straps, where attached to the 
levers, must apply to the levers, forces having equal 
and opposite vertical components. It will therefore be 
seen that we were quite right in taking the force —— 
at i as measured by the spring balances and multiply- 
ing that force by the distance o i. Might I ask you to 
state in your issue this week whether or not I have 
here dealt with the matter to which you refer, and if so 
whether you agree that in this also we are in the right? 
This would save some time in the discussion. * 

Your correspondent, Mr. Bodmer, refers at the end of 
his} letter to the ‘‘ real difficulty” in such tests as ours of 
September 14, that of ‘‘ obtaining a correct average value 
of the pull on the balance,” and your correspondent Mr. 
Perry refers to the like difficulty in the case of our test 
of September 13. I have much pleasure in explaining more 
fully to these gentlemen the method we adopted, a 
method which is capable, I think, of giving the average 
pull very exactly. 

As we stated in our report (vide page 584 ante), the 
spring balances were in each caze read off at very frequent 
intervals, and besides their variations were recorded 
autographically on the Moscrop paper. To obtain the 
average, the readings were plotted from a line represent- 
ing the duration of the test, and the variation of the pull 
between the times of those readings were sketched in 
from the curves onthe Moscrop paper. The area inclosed 
by the curve so drawn, the datum Tine and the two end 
ordinates was then obtained by means of a planimeter, 
and this area (in square inches) divided by the length 
(in inches) of the line representing the duration of the 
test, gave the average height of the diagram (in inches) 
and hence—by reference to the scale on which the pulls 
were plotted—the average pull of the spring. 

The average M.E.P. for each end of each cylinder was 
obtained by diagraming in asimilar manner. This method 
assumes that the speed has been uniform throughout the 
test, which was sufficiently nearly the case. 

Mr. Sisson (vide page 659) agrees that our methods were 
right, but says that there ‘‘ certainly must be some serious 
errors in the amount of the spring balance tension” in our 
test of September 14. May I ask Mr. Sisson on what 
facts he bases this statement ? Does Mr. Sisson find in our 
reports any internal evidence of such serious errors? I 
think that our two tests show a remarkably close agree- 
ment considering the slightly varied conditions under 
which they were made, 

**One who has made many Engine Trials” ‘‘ presumes” 
that the result obtained on September 14 ‘‘ represented 
the worst result which could be obtained by a brake 
alleged to be of the R.A.S.E. pattern,” and that Mr. 
Halpin and I knew this or did not. His solicitude for 
our *‘ professional reputation” in this matter is rather 
ludicrous, since the writer of the letter does not risk his own 
by attaching his name to his communication. However, 
as we have nothing to hide, we do not object to all possible 
light being thrown on our tests. I was not, when our 
test was made, acquainted with the results of Messrs. 
McLaren's own tests on that brake, nor do I now know 
how those results compare with that obtained by Mr. 
Halpin and myself (but what this has to do with our pro- 
fessional reputation is not at all clear to me). Further, I 
may say that without altering the brake in any way we 
could easily get what he calls worse results—that is a 
greater difference between the correct brake horse-power 
and that obtained by neglecting the force at the end of 
the lever. Indeed, had it not been for the accident of 
the supply of water to the brake wheel being somewhat 
reduced for a time owing to water being drawn from the 
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* The remark in our foot-note on page 658 did not refer 
to the points with which Professor Barr has dealt above, 
but to the fact that in a well-designed Appold brake a 
considerable percentage of the pressure exerted by the 
upper ends of the compensating levers has to be regarded 
as counteracting the increase of load corresponding to the 
axle friction due to the suspended weights. Thus in the 
case of the experiments a gy ll Donkin’s brake with 
10 horse-power load (see page 660) the suspended load was 
200 Ib., and if we take the coefficient of journal friction to 
be the same as that determined in the case of the New- 
castle brakes, viz., 0.0766, we get 200 x 0.0766=15.32 lb. 
as the resistance at the surface of the journals. If we 
take the diameter of the journals of Messrs. Donkin’s 


]| brake as 3 in. (we believe they were really larger), we get : 


5 ix 
lane = 8.6 lb. to be subtracted from the 11 Ib. re- 
corded pull at the tops of the compensating levers, or 
nearly 33 per cent. If after making this deduction we 
deal with the brake as Mr. Halpin and Professor Barr did 
with Messrs. McLarens’ ‘ R. A. 8.” brake on September 
14, we get: 

(113.6) x 6.375 x 100_ 9 75, per cent. 
200 x 31.5 

as the error of the brake in favour of the engine, this 
error —if it is desired to go into minutie—being further 
reduced by the work done in the dash-pot, overcoming 
resistance of air, &c. The error in this case, it will be 
seen, is certainly within the limits of accuracy of indicator 
diagrams. In Messrs. Donkin’s case the brake-wheel 
formed the flywheel of the engine, so that there is no 
occasion to allow for the axle friction due to the weight 
of the wheel itself. Had it been a detached brake driven 
by an intermediate shaft, the friction due to this cause 
would, unless allowed for (and we believe that no allow- 
ance of this kind was made in Messrs. Halpin and Barr’s 
experiment of September 14), have caused the error of the 
brake to be against the engine.—Ep. E.] 





same main for another purpose, the deduction to be made 
would have been considerably greater than it was. 

The letter of Messrs. Bryan, Donkin, and Co. is very 
interesting as recording the results of tests which we may 
be certain were carried out with great care. It would 
be of interest to hear whether Messrs. Donkin and Co. 
have made any tests with water instead of oil as the lubri- 
cant, or whether they could now make such an experiment 
if their brake is still in existence. The force acting on 
the lever in the cases they give is relatively small, but 
that is only what we should expect from the evidence 
of many of your correspondents, that the coefficient of 
friction is much greater with oil than with a plentiful 
supply of water as lubricant. 

Yours truly, 
ARCHIBALD Bakr. 
Paisley, N.B., December 27, 1887. 


To THE EpiToR oF ENGINEERING. 

Srr,—I have read with interest in your last issue the 
various letters by Professor Barr, Mr. Sisson, Mr. Bodmer, 
and others on the Appold brake, but the conclusions at 
which rag arrive when applied to practical data appear 
to me to lead to somewhat singular results. I gather 
from the letters that all your correspondents agree that 
the results of the Appold brake must be corrected by 
taking into account the pressure at the tops of the com- 
pensating levers, and also that this pressure will become 
greater as the coefficient of friction between the strap and 
wheel becomes less. It follows, I take it from this, that 
with any given brake the amount of the correction to be 
applied will vary inversely as the coefficient of friction. 

Now I find from Table IV., on page 518 of your number 
of November 18, that at the Newcastle trials Messrs. 
McLaren’s engine is returned as giving a ratio of brake to 
indicated horse-power of 87.7 per cent., the friction of the 
brake being allowed for. I also find that, allowing for 
this friction, the brake horse-power was 21.07, or exclud- 
ing this friction, it was 20.77. Excluding the brake 
friction for the purpose of comparing with Messrs. 
87.7 x 20.77 

21.07 
=86.45 per cent. This result, it must be remembered, 
was obtained with water lubrication of the brake, and 
without any correction for pressure at the ends of the 
compensating levers. 

Turning now to the experiments made by Mr. Halpin 
and Professor Barr on September 14th, as described in 
their report included in Messrs. McLarens’ letter pub- 
lished in your issue of December 2nd, I find that with 
Messrs. McLarens’ reproduction of the R.A.S. brake the 
efficiency of the engine comes out 86 per cent. after a 
correction of 56.8 per cent. has been applied to allow for the 
pressure on the ends of the compensating levers.. In other 
words, had this correction not been applied Messrs. 
McLarens’ brake would have given a result 56.8—0.45= 
56.35 per cent. different from the Newcastle brake which 
it was supposed to represent, although water was used as 
the lubricant in both cases. 

If now we assume that the 86 per cent. efficiency given by 
Messrs. Halpin and Barr’s experiment of Sept. 14, be cor- 
rect, and that Messrs. McLarens’ brake was a copy of 
that used by the R.A.S., it appears that the former 
needed a correction of 0.45 per cent. and the latter one of 
56.8 per cent., and according to the deductions of your 
correspondents last week, the coefficient of friction in the 
latter case must have been only ot) 135 of that in the 
former! Professor Barr, in his letter of last week, says 
that the coefficient of friction deduced from his experi- 
ment of September 14th ‘‘is not out of all belief.” Does 
he then think that the difference of friction at Leeds and 
Newcastle can have been so great as is above indicated ? 
If not, how does he explain the facts ? . 

As Ihave shown above the Newcastle trials give for 
Messrs. McLarens’ compound engine a ratio of brake to 
indicated power of 86.45 per cent. exclusive of brake fric- 
tion, but Messrs. McLaren say that in these trials ‘‘ there 
‘isa large error sufficient to render” them ‘* worthless 
‘and untrustworthy.” Now it certainly strikes an outside 
observer that if a trial giving 86.45 per efficiency deserves 
to be so spoken of, Messrs. Halpin and Barr’s trial of 
September 14, which gives 86 per cent. efficiency, cannot 
be regarded as immaculate. Perhaps Messrs. McLaren 
will sa; de | the terms they use with regard tothe R.A.S. 
trials should not be also applied to the experiments which 
they have inaugurated. 

ary pom looking at the above facts it appears to me 
--and I dare say also to others—that your correspondents 
have not yet quite fathomed the special feature of the 
R.A.S. brakes. 

In concluding this letter I may say that I have no 
interest, financial or otherwise, in the Newcastle trials, 
and have only a very slight personal acquaintance with 
those who took part in them; but as one who has worked 
hard—although in a subordinate position—in connection 
with former competitions of the R.A.S., I cannot help 
feeling pnenely as to the action which Messrs. McLaren 
have taken. Knowing as I do the labour and expense of 
preparing engines for such trials and the anxiety atten- 
dant upon the result of the competition, I think it espe- 
cially hard upon Messrs. Davey, Paxman, and Co., after 
having taken the first position in both classes, to have the 
justice of the award disputed on the ground that the 
experiments were ‘‘ worthless.” Nothing could warrant 
such a course except the most decisive evidence that an 
important error existed in the Newcastle results, but the 
figures I have given above prove, I think, that Messrs, 
McLaren certainly have not brought forward such evi- 
dence yet. 


McLarens’ figures, we thus get an efficiency of 


Yours truly, 
ONE WHO HAS MADE MANY ENGINE TRIALS, 
Lincoln, December 27, 1887. 
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BI-METALLISM. 
To THE Eprror oF ENGINEERING. 

Srr,—In your issue of the 7th of October you have 
favoured your readers with a leader on Mr. Atkinson’s 
paper, read before the British Association on the bi- 
metallic question. I belong to one of your most constant 
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readers and admirers, and I admire Mr. Atkinson for | 0 1884 about 33 millions, or a little more than one 
cent, on the computed stock of precious metals. 


the period of from 1€45 to 1873 the quotation of silver in 


having taken all the trouble of coming over from Boston | 
to teach us what he thinks right, and I will not fight} 
either with him or with you, although I have belonged 
for the past eleven hard years to that absurd class of bi- | 
metallists. | 
I quite abide by your closing sentence, that it only | 
needs such a catastrophe—as I understand it to be, that | 
benevolent providence shall some day effuse through some | 
crater a new plethora of gold—to demonstrate the absur- 
dity of bi-metallism, and I only pray that you will kindly 
take the following remarks, substantiated by the accom- 
panying graphic table of historical facts, on record in 
your in 
proves what you appear to take for certain. As you 
admit Boston to your columns, you will possibly find room 
for the views of a German, who at the same time happens 
to view the question from the side of India and China, 
where he has a decennium of his life, all the 
more so because I am, and have been, moved to take a 
somehow leading interest in this question, solely because I 
have been engaged in industry since I returned to Europe, 


and use my aims are not theoretical but eminently 
practical. 
The accompanying Table tells a story of its own, and 


but few explanations, I think, will suffice to make its 
weight felt, even with those who wait for natural forces to 
excuse them for not having employed their time and 
brains to p the subject. I hope revolutiorary move- 
ments will not awaken them from their let before 
those natural forces come into play. Allow me first to 
make a few observations on Mr. Atkinson’s paper, so far 
as I gather the gist of it from your leader. As to his 
themata 1 and 2, I agree with him and say it is all the 
worse that the production of silver is not likely to increase 
considerably ; as to 3, I say, I emphatically deny his pro- 
pre, except in so far that prosperity has been only 


ocal, here and there, and that, as a rule, it only holds good 
with certain bankers and usurers—the whole political 
aspect of things speaks in my favour—and as to 4, I wholly 


deny his statement, inasmuch as the symptoms of enter- 
prise in the East for railways and machinery are but the 
consequence of the low rate of exchange, which at present 
offers a protection to such enterprise of about 26 per cent., 
and I have myself made up my mind to profit by it. As 
for the development of industrial life in the East bringing 
back the price of silver to its old rate, in consequence of 
the demand for silver springing up, I cannot see why 
this should happen, because every rise in the price of 
silver,as measured in gold, would kill that very enter- 


prise(examine the report of the Royal Currency Com- 
mission). 
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uential journal, until that catastrophe arrives and | 


| any one to part either with his gold or hissilver at another 





| crises were but of comparatively short duration. | 
1873, and more notably since 1876, when the French law 


Let me now turn to facts by the aidof my Table. If we 
estimate the stock of gold in the world at 1400 million 
pounds sterling, and the stock of silver in the world at the 
same figure, then the total amount of precious metals 
would be about 2800 million pounds sterling. The annual 
production of gold and silver together, according to all 
official records, averages during the period of from 1845 
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the London market, as measured in gold, suffered no dis- | 
turbance, notwithstanding revolutions, wars, panics, and 
the greatest anomalies in the production of the two 
precious metals. Both were to all intents and purposes | 
money, owing to the French law, which admitted both in 
her circulation as money, in a fixed relation, and it was 


the free coinage offered there which naturally prevented 


rate than what he could get for it in current money at the 
Paris mint. It was then, not since, that the greatest 
changes took place in the commercial world by railway | 
and steamer lines, and that such huge enterprises as the | 
Suez Canal, theIndian railways, and the Pacific Railway, | 
were carried out, and yet, notwithstanding all efforts to 
reduce the expenses of intercommunication, general prices 
preserved the tendency to rise, and promos ge | by 

ince 








was suspended, prices have gone steadily down, and follow 
almost in a panlliel line the price of silver in the London 
market. The purchase power of silver itself in the silver 
countries has not sunk, in spite of the greater output of 
silver, for the low price of silver, as measured in gold, 
is a powerful impetus in silver countries, to take ad- 
vantage of the low rate of exchange by growing pro- 
duce (notably wheat), by starting manufactories, building 
railways and opening up mines. But what for? To 
crush Europe by competition. It is all very well to 
believe natural forces will set matters right, but natural 
forces have now been in operation for fourteen years and 
have not shown any tendency to set matters right, whereas 
a proof exists, also taught by the Table, that the return to 
the status quo ante, viz., before 1873, would at once set 
matters right, in favour of Europe and the United States 
aswell. This proof is that silver went up, whenever there 
was a sign that the powers would seriously contemplate 
an international agreement about silver. The Bland Bill 
stayed the drop of silver for a time, until the President of 
the United States made his remarkable declaration. 
Silver went up when Lord Randolph Churchill nominated 
Mr. Balfour president of the Royal Currency Commission, 


with what immediate effects everybody knows. For- 
tunately the powers cannot wait for Mount Mo or 
till doomsday for natural forces to prove the absurdity of 


bi-metallism ; for let silver go down another 6d. an ounce 
and the financial Governments of India, Russia, an 
Austria may have to stop payments. 
Iam, Sir, yours or, 
E. Koon. 


Duisburg-on-the-Rhine, October 19, 1887. 








SLIDE VALVE DIAGRAMS. 
To THE EprtTor OF ENGINEERING. 

S1r,—I have read with pleasure the simple construction 
of M. Victor Thallmayer, in your issue of December ?, 
which gives point of cut-off and lap when the travel is 
known ; but as the problem often occurs in practice to 
find the travel and lap, the point of cut-off steam way and 
lead being known, I venture to supplement his remarks 
by a simple construction which ave used in my own 

ractice, and which, so farasI am aware, has not hitherto 

een published. 

In the annexed sketch, A C B represents the crank 
path (drawn to any convenient scale), Line O B is posi- 
tion of crank at cut-off. Join A B. Bisect arc A C Bin 

JoinO Cand AC. At D, where OC cuts A B, set 
off towards C a distance D E=steam way minus half lead. 
Draw EF parallel to A B, and from F, where it cuts 
AC, draw F G parallel to O C, then F G=half travel of 
valve. From O with radius O H=F G describe a circle, 
and from H set off H K=steam way, then O K=lap of 
valve. A circle described with radius O K will give the 
“lap circle.” From L, where it cuts O B, and from O, 


with radii= , describe arcs cutting each other in M, 
OH 


= 
circle.” Line O N drawn through point M gives “ angular 
advance” of eccentric ; this latter part of the construction 
is the well-known Zeuner’s diagram. 


from which point with radius= describe ‘* space 


The formula on which this construction is based is 
given on page 118 of “ Modern Steam Practice and Engi- 
neering,” but the mode of solving the problem graphically 
is, so far as I am aware, new. 

T am, &c., 
Tuomas B, MACKENZIE. 

342, Duke-street, St. Dennistoun, Glasgow, 

ecember 5, 1887. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. 
S1r,—Those of your readers who have carefully read 
Mr. Smith’s letter of October 7, will see at a glance how it 
is that American locomotive makers can produce such a 
large quantity of locomotives at such a low price, and 
those that understand the conditions under which Eng- 


lish makers have to do business, will see how heavily they 
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are handicapped. The question resolves itself into this, 
that the American maker gets out his own specification, 
fixes his own tests, and they all make the same class of 
engine; this enables them to follow on in their work, and 
it must be very rare that a new set of drawings or pat- 
terns have to be made. One can see now how easy it 
was for Sir Julius Vogel to bounce some three years 
since how much sooner he could obtain engines from 
America than from England; the American contractor 
could forward at once some of the engines he had on 
stock, while the English contractors had to make draw- 
ings and work to instructions of the New Zealand con- 
a aa engineers ; then when approved and stamped, pat- 
terns had to be made and the whole work commenced, 
not a part of it being on hand. English locomotive engi- 
neers insist upon their own designs, and they have a right 
to have their own way, while American locomotive engi- 
neers take the locomotives that the contractors design for 


em, 

As to the finish of the American locomotive I am not 
able to give an opinion until a locomotive engineer, well 
known to myself, returns home, he having gone to see how 
they are finished and constructed. 

Mr. Smith claims that because Baldwins make so many 
locomotives they must make them more accurate; he 
asserts they make more than all English makers put to- 
gether, if so o- make more than they advertise, viz., 
600 per year. The English makers can do more than 
that, as Nelsons can turn out 200 per year, Diibs 160, 
Clyde Shop 120, Beyer Peacocks 200, Sharp Stewarts 
120, Kitsons 100, bert Stephensons 100, Vulcan 
Foundry 80, Nasmyth Wilsons 50 per year. These firms 
do not advertise their locomotives; other makers that ad- 
vertise in ENGINEERING, can turn out another 600 locomo- 
tives per year, the difficulty is to get them to turn out. 

Now, if any English makers could be employed solely 
on American types of engines they could at least turn out 
double the quantity, because of the run and sameness of 
the work, and deliver them in America at 8500 dols. each 
free of duty. 

The design of locomotive specified by Mr. Smith is 
very good, and it is a great point to make the fixings con- 
venient for the enginemen, as they cannot be groping 
about for handles and the like and keeping a look-out for 
eignals, &c., and it is not human nature to crack up a 
thing that puts one to a little trouble, even though the 
locomotive may be the best in ever other res ct, 

I append a few tests that English makers have to sub- 
mit to; most engineers have tests of their own, but the 
following are about the ordinary tests worked to, over 
and abova those given in the American specification : 

Cylinders.—Metal to be as hard as can be worked, two 
bars cast with each cylinder 3 ft. 6 in. long, 2 in. by 1 in. 
thick, this to be placed on centres 3ft. apart, and must 
bear a weight of 30 cwt. in the centre without breaking, 
with 3 deflection, pieces of 1-in. section also to be cast, 
and to stand a tensile strain of not lessthan 9 tons. No 
blow-holes or other defects on working surfaces; any dis- 
covered after cylinders are fitted up will condemn the 
cylinders ; water ageenyy up to 250 lb. per square inch; 
pressure at 200 lb. per square inch, kept in for four 
hours without showing any sign of leakage. 

Boiler.—Must be tested with water either hot or cold 
up to 220 lb. per square inch; all mountings metal 
= ; pressure to remain on fifteen minutes without sign of 
eakage ; all mountings in position ; no blank flanges to be 
used. Boiler steamed after water test to 20 1b. per square 
inch above —— pressure. Boiler plate to stand 22 
tons per square inch tensile strain with the grain, contrac- 
tion of area 20 per cent. ; elongation taken on 10 in. equal 
15 per cent. ; across the grain 20 tons tensile strain, con- 
traction of area 15 per cent., elongation taken on 10 in, 
equal 6 per cent.; all rivets to be of corresponding 
quality, tested bending, &c., to inspector’s instructions, 
door and foundation rings machined, all holes drilled in 
boilers and fireboxes, no caulking or drifting allowed, all 
plate edges planed and angled, angle rings bored and 
turned. 

Firebox.—Sample of copper cut off each plate, also 
pieces taken out of door hole; these to bend quite duuble 
without any signs of cracking both before and after work- 
ing; when analysed must contain 99.5 per cent. pure 
copper ; same tests applied to copper stays and rivets (other 
tests to follow shortly). 

Manchester. TD. 

To THE EpiToR oF ENGINEERING, 

S1r,—According to the views expressed in ‘* J, C. M.’s” 
letter in ENGINEERING of December 2, the sin committed 
by locomotive makers in this country against the laws of 
commercial economy, if I may so express it, seems to con- 
sist in their making too good a locomotive, whereby they 
are cut off from competition with American locomotive 
makers in neutral markets. 

It is not at all clear, however, from anything ‘‘ J. C. M.” 
has written on this subject, that English locomotive 
makers are really unable to hold their own in neutral 
markets on their true merits. That is a matter which is, 
I think, too readily assumed by some of your correspon- 
dents. Be that, however, as it may, the sin of English 
manufacturers, if sin it be, is one in the right direction, 
and one from which they can readily recede when the 
.evil consequences are made clear. This has not yet been 
done by “‘J. C. M.” or by any other writer on this sub- 
ject, and it will be well therefore for English makers not 
too hastily to forsake the sound and substantial class of 
work peculiar to the British-made locomotive, for the 
less substantial and less durable class of work 
characteristic of the American engine. It may be 
that new and inexperienced railway companies or Govern- 
ments in young and struggling communities, may be 
tempted, in the first instance, to purchase American loco- 
motives on aecount of some trifling saving in first cost; 





but the superior economy in working and the saving in 
cost of repairs of English as compared with American 
locomotives—work for work done—must in the long run 
tell in favour of the former, as it has done hitherto where- 
ever the two makes of locomotives have been tried side 
by side. 

oe would suppose that “J.C. M.” had never seen an 
English locomotive, made by even an ordinarily compe- 
tent British firm, for service on the curved lines usual in 
new countries, judging from his remark that ‘‘ English 
locomotives often look as if they were only intended to 
run on straight roads, and as if they could not be forced 
round a curve without spreading the rails.” If this is the 
only idea of an English locomotive in the minds of such 
writers as ‘J.C, M.” it is not to be wondered at that 
they write on the subject in the strain he does, and there- 
fore to little purpose. Doubtless, American locomotives 
are made “ to sell,” as ‘J. C. M.” pithily states it. On this 
point I will go with him even further, and say that 
American locomotive makers know ‘‘ how to sell a loco- 
motive.” In this they doubtless beat their English com- 
petitors. On the other hand English locomotive makers 
know just as well as any American manufacturer, or even 
as well as ‘‘ J. C. M.” himself, how to make a locomotive, 
and are careful to make it in such a manner as to cause it 
to be preferred by those purchasers who poaeny know 
their business, and therefore know ‘‘ how to buy a locomo- 
tive.” Yours truly, 


ERAX. 
London, December 5, 1887, 


To THE Epitor OF ENGINEERING. 

Srz,—I now send, as promised, some notes on the Ameri- 

can . ge published in your issue of October 7, 

age 393. 

. Boiler Tube Tests,—The American specification indicates 
that the tube makers are kept up to the mark and that 
the locomotive makers have had a good deal of trouble 
with their tubes ; very few English makers use iron tubes, 
mostly brass tested to 4001b. pressure per square inch 
internally and 200 lb. at least externally ; the samples are 
taken for analysing from any of the tubes supplied to the 
contractors, the quality generally is 70 copper to 30 zinc ; 
1 per cent. allowed for impurities ; the inspecting engi- 
neer teststhem in his own way by flattening them, bend- 
ing them over, stretching them to about 25 per cent. more 
than the original diameter, and so on; if they stand this 
without signs of cracking they are allowed to pass. 

General Plate Tests.—These have to stand a tensile 
strain with grain of 22 tons with 15 per cent. contraction 
and 8 per cent. elongation taken in 10 in., also to stand 
a tensile strain across the grain of 20 tons, 5 per cent. 
contraction with 4 per cent. elongation on 10 in. 

Motion Work.—Made of Lowmoor iron, these tests are 
well known; the iron must machine and finish without 
showing any black marks, and be case-hardened, not less 
than :s in. deep in the iron; brake pins are also case- 
hardened and joint ends of coupling rods, 

Wheels and Axle Tests.—Wrought-iron wheels made of 
best scrap and to be pressed on the axles at about 12 tons 
per inch of diameter of axle, afterwards to be topped up in 
the rim before being tyred to standard gauges. The axles 
generally have to be guaranteed to run 150,000 miles, and 
before being turned to be tested by being placed on bear- 
ings a suitable distance apart, and receiving two blows with 
a 10 cwt. tup falling from a height of 18 ft. Axle to be 
turned upside down, and given two more blows, and so on 
ge nas 7 until ten blows have been given; if there are 
no signs of fracture the axles will pass. Iron axles for 
tenders, carriages, wagons, &c., are tested by bending the 
journal to an angle of 45 deg. from the root; any axle 
selected must stand this ne ae without any signs 
of cracking ; the make of iron to be up to the standard in 
every other respect. 

Bessemer Steel Tyre Test.—One tyre selected from a 
batch of forty or more to be fixed in a running position 
and to receive the blows from a 20 cwt. tup with a fall 
of 10 ft. and upwards until the deflection equals one- 
sixth of the original diameter without any signs of frac- 
ture, a piece then to be cut out and be tested to a tensile 
strain of 35 tons per square inch with 20 per cent. contrac- 
tion of area; if the tyre selected does not stand this test 
the whole batch are rejected. Crucible steel tyres are 
tested in the same way, but the tensile strains must not 
be less than 41 tons per square inch, and not more than 
45 tons per square inch with 20 per cent. contraction of 
area, 

Bearing and buffer springs are tested to standard tests 
by each spring maker and guaranteed as to bending and 
analysis. 

hen the engines are erected at the contractor’s works 
the inspector tries over the frames, cylinders, and horns 
before putting in the boiler, to see that all are square and 
linable, the engine is then completely finished and tested 
in running order with full boiler pressure. If all is correct, 
and the valves beat equal and the motion works evenly, 
the engine is passed and sent on to its destination ; as 
defects arise in construction or in the working of locomo- 
tives, tests are arranged to avoid them happening a second 
time, so that locomotive construction by English con- 

cactors is as near perfection as it is possible to be. 
Manchester, a 








THE DUDLEY BOILER EXPLOSION. 
To THE EprTor oF ENGINEERING. 
Srr,—When writers allow their letters to be inconsistent 
with their titles they occasionally become more amusing 
than instructive, and as Mr. Swift has made no attempt 
to meet the argument of my first and second letters I 
think it will be admitted that he is inconsistent in his last 
letter, which makes no reference whatever to the ques- 





tion of the Dudley explosion. Mr. Swift’s protest 
against my “‘right and ability” to rebuke him goes for 
little, seeing that all I claim is that I am one of your 
readers ; I also fail to see what his weight and personal 
ap ce had to do either with the Dudley explosion 
or his own “‘ experience or independent position.” I fully 
indorse all that has been said by ‘‘ Engineer,” agree with 
him in every particular, but ‘‘inpection v. insurance ” 
was not my object, or I should have opened out perhaps 
more strongly with an insurance inspector making seven- 
teen thoroughs in one day. In fact, to begin to cite cases 
of such occurrences, would be an easy matter indeed, as I 
have records of scores, not referring to insurances alone, 
but consulting engineers, owners, and others, as well as 
jury cases, and if such was admissible, I could flood your 
journal. Mr. Swift’s first letter was such as would lead 
your readers to look upon the Rastrick boiler as unsafe 
under any condition. again say (and am prepared to 
prove my argument) that when properly seated, equipped, 
and attended, it can be worked safely even for “‘ thirty 
years.” He also inferred that all the responsibility of the 
explosion rested on the insurance company and the in- 
spector; I say distinctly it did not, and have already 
explained my reason for saying so. All will admit that 
thero are inspectors and inspectors, and to condemn a 
body of men on the conduct of one or two is, I think, 
unfair, and I think the same may be said of the insurance 
companies. However anxious an insurance company may 
be to do its duty, it is easily frustrated in its efforts when 
an unscrupulous inspector meets an equally unscrupulous 
owner, and cases are probably not Ly gong, 3 to show that 
owners have offered the bribe rather than have the boiler 
laid off for inspection. 

My strong contention is that the onus generally (I do 
not say pels. rests with the owner, who sooner or later 
must be taught that he cannot ignore the advice sent him 
by the different bodies whom he oar to examine his 
boilers, without taking the responsibility. At present it 
is the easiest matter possible for a man to work a boiler 
until it explodes, and then plead ignorance as to its con- 
dition. Your readers will no doubt remember the Glas- 
gow explosion, and the Batley and Walsall explosions ; 
these were even more serious than Dudley, buttheinsurance 
companies had no hand inthem. Toshow that the insur- 
ance companies are not quite so black as painted, I will 
give one case out of many, No. 92, under “‘ Boiler Explosions 
Act, 1882.” A boiler was examined and found badly cor- 
roded over seatings ; the insurance company shortly after 
asked for another thorough, but could not get one; they 
wrote twenty-four letters and made ten unsuccessful calls, 
and as they could get neither premium nor examination 
they allowed the insurance to lapse ; in fifteen months 
the boiler burst, and the owner asked the company if they 
*‘intended to shirk the obligation of the policy” because 
he had “ accidentally omitted to pay the premium.” If 
any of your readers have access to the Board of Trade 
reports, let them refer to Nos. 58, 92, 98, 79, 129, 148, and 
149, and I think they will be inclined more charitably 
towards insurance companies. Many firms are utterly 
indifferent as to the moral responsibility resting on them, 
and so long as the boiler guarantee is renewed they care 
little either for the condition of their boilers, or the edu- 
cation of their men on boiler matters. It is morally their 
duty to keep their engineers well posted in all matters 
appertaining to thesafety of their boilers, by bringing before 
them any report or special information, which may other- 
wise escape the notice of the engineer. Let engineers and 
boiler. attendants see that their employers appreciate 
their cervices and responsibilities, and we shall soon have 
much better keeping. But, while engineers and at- 
tendants are treated as drudges, and in some cases 
merely as tools, it can scarcely be expected they will 
do much to educate themselves in the interest of their 
employers: A remedy must adopted, or in a very 
short time the public will demand it. Let the boiler- 
owner be aware that if the public clamour be once well 
sounded, and it should lead to an unlimited interference 
and control by the Board of Trade, or other governmental 
body, it will be such as will give him cause to regret not 
having followed the advice so often given by insurance 
companies and others. Explosions like those at Wallsall, 
Dublin, Chatterley, Glasgow, and Beckenham, cannot be 
allowed to go unchallenged. A Bill is now in hand, let 
us hope it may be passed in such a form as to be useful 
without being oppressive. Gunpowder or other explosives 
can only be used or stored under special conditions, and a 
steam boiler is far more dangerous in the hands of an 
unscrupulous owner. If an owner wishes to steer clear 
of ce a all he has to do is toask for advice and show 
that he is prepared to pay for it, and not ask for more 
than he cares to pay for. How many cases can “ Engi- 
neer” give of owners withdrawing boilers from companies 
because they think some one else will do the work for 
less. The common saying of ‘‘ cheap and nasty” is doubly 
true, when taken in matters of boiler inspection, as it 
shows up both parties in the transaction, but at the same 
time can only be considered a lopsided policy. I have 
twice asked if the Dudley boiler was fitted with a safety 
valve as described by Mr. Swift, butas I am not answered 
I must wait the issue of the Board of Trade report, which 
I shall have in due course, after which I may have more 
tosay. Apologising for length, 

Tan, Sir, yours truly. 
S. BoswELt. 


Manchester, December 17, 1887. 





A Cuicaco Viaptct.—Proposals have been received for 
building a viaduct 790 ft. in length, for carrying a street 
over the Western Indiana and the Chicago and Alton 
Railroads at Chicago. The tender of the Keystone Bridge 
Company for 83,200 dols. was the lowest, 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitzep sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

° UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 
en cate ety alee aes ators aos atat ow eee te 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given tn italics. 

Copies of Specifications may be obtained at 38, Oursitor-street, 


hancery-Lane, E.C., either personally, or by letter, enclosing 
amount vA pene and postage, addressed to H. eR LACK, Esq. 
The date o; advertisement of the acceptance epe- 


a 
cification is, in each case, given after the abstract, unless 
Patent has been sealed, when the date of sealing is given. 

eo may at any time within two months from 

the adverti. of acceptance of a complete speci, . 

game the Patent Ofice of opposition to the grant of a 

atent on any of the grownds mentioned in the Act. 
DYNAMO-ELECTRIC MACHINES. 

13,712, A.M. Clark, London, (Electrotechnische Fabrik, 
Cannstatt, Germany.) An Improvement in Dynamo- 
Electric Machines. (6d. 2 Figs.) October 26, 1886.—This 
invention relates to means whereby the current may be taken 
from a dynamo in whichever direction it may be running ; such 
means consisting of contact brushes mounted upon sleeves free to 
be rotated about the machine axis by the frictional contact of the 
brushes on the commutator, the motion being limited by stops 
so that the brushes will mp the most favourable position, and 
will, at the same time, be switched by contact segments ted 
to the sleeve, sliding under contact springs, so that the 
the machine remain unchanged. (Sealed November 1, 1887). 


13,978. C.D. Abel, London. (Siemensand Halske, Berlin.) 
Improvements in Coupling Two or More Alternate 
urrent Dynamo-Electric es with a Main Cir- 
cuit and Apparatue therefor, (8d. 1 Fig.] October 30, 1886. 
—The improved method of coupling two or more alternate cur- 
rent machines in parallel arc with a main circuit, consists in con- 
necting the leads of the main circuit (or the terminals of the 
alternate current machine permanently connected therewith) to 
the one coil of an electro-magnet‘or solenoid, the second coil of 
which is connected to the terminals of the alternate current 
hine to be pled up ; the electro-magnet or solenoid bein; 
so arranged that it will effect the coupling of the last-name 
machine on the occurrence of the coincidence of its current im- 
ene with those of the other machine. (Sealed November 1, 
1 





les of 





13,987. J. G. Statter and S. L. Brunton, London, 
and J. W. Kempster, Chelmsford, Essex, An Im- 
pore Collector or Brush for Dynamo or Magneto- 

ectric Machines or Motors. [6d.] October 30, 1886.— 
The improved collector or brush is composed of — of brass 
or copper wire gauze clamped together in a suitable holder, 
(Sealed November 29, 1887). 


14,757, W. Lahmeyer, Aachen, Germans. An Im- 
proved Dynamo-Electric Machine. (8d. Figs.) No- 
vember, 13, 1886.—Inventor claims: The construction of the frame 
of the electro-magnet and the baseplate B' in a single iron casting 
with or around the electro-magnet cores E, E' whose geometrical 
axes are diametrical to the armature A, and whose faces e, e! 
are curved to correspond to the circumference thereof, whilst the 
outer ends /, f1 are brought into perfect magnetic connection with 
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each other by means of the surrounding frame BB+ which em- 
braces the coils s, s! on two sides. Also the employment of venti- 
lating air slits in the upper plate B, and centrifugal ventilating 
openings in the armature A for the direct ventilation of the upper 
and lower portions of the coils ; als» perforated iron plates M, M, 
screwed to the frame at both ends of the armature to protect the 
coils from injury and permit the free entrance of air to the in- 
terior of the dynamo. (Sealed November 22, 1887). 


11,917, R. Kennedy, Glasgow. Improvements in 
and relating to Continuous Current 0-Elec- 
tric Machines and Electro-Motors, (8d. 7 Figs.) Sep- 
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tember 2, 187.—The improvements consist mainly in the use 
ef twe or more armatuies, 8@ that when one breaks down the 








other may be used, and thusinsure the continuous working of the 
dynamo. Referring to Figs. 1 and 2, one field electro-magne 
A, A! is used to produce two magnetic fields, and two armatures 
B band B'b are used which may be worked either together or 
separately. The field electro- et A Al consists of a vertical 
malleable iron cylindrical core surrounded with coils of wire 
bet the rotating armat B, Blof the dynamo, and the pole- 
pieces C, C! are placed above and below the armatures to form the 
iy a field round the circumference of the rotating armatures. 
In Figs. 3 and 4 two outer field magnets A?, A3, are mounted 
beyond the armatures B, B!, and have pole-pieces C, C', extended 
with eyes at their outer ends to carry the cores A! of these 
coils, This arrangement gives a double magnetic and stronger 
field for each armature, whether one only or both of the arma- 
tures or fields are worked. (Sealed December 9, 1887). 


TELEGRAPHY AND TELEPHONY. 


12,097. W. Chadburn, Liverpool. Improvemen' 
in Riecizical Communicating Tenauetne Aa plicable 








its | pensed with. (Sea 


the weight of the upper carbon and holder. The required form of 


| snail must be found finally by trial, Fig. 2 shows a lamp accordin; 


to this invention, modified so as to shorten it and render it usefu 
in positions where little head room isto be obtained. The solenoid 
core is «Ky by means of a heavy collar 20 placed externally at 
the top. The core slides on a fixed guide 21 secured to the bobbin 
of the solenoid. Within the guide there moves the carbon-holder 
22 and its rod 23 which is cruciform in cross-section. (Sealed 
November 25, 1887). 


14,075. R. E. Phillips, London. (W. S. Hill, Boston, 
Mass., U.S.A.) Improvements in Electric Lamps. (8d. 
4 Figs.) November 2, 1886.—The improvements relate to that 
class of lamps in which the separation of the carbon electrodes to 
form the arc and the feed of the carbons to regulate the arc, are 
accomplished by means of electro-magnets op ing in 
tion with suitable clutch mechanism. An automatic ‘‘ cut-out” 
is provided, and dashpots, clockwork, and other gearing are dis- 
November 8, 1887). 








14,489. C. Smith, London. Improvements in Appa- 
for Use in Navigable Vessels and other 
(la. 1d. 10 Figs.) September 28, 1886.—The transmitting and | pe"un for Lighting Railway Carriages and Tramoars 


receiving instruments are provided with a code, an electri 
device and a system of circuit wires being provided for each word 
or letter. These circuits are made and broken inthe transmitting 
instrument by means of a switch. The receiving instrument is 
operated (from the transmitter) by a magneto-electric motor in 
such a manner that the motor of the receiving instrument will 
work a pointer or other indicating device up to the word or letter 
that has been transmitted, whereupon the pointer will be stopped 
and locked, and the electric circuit broken. The motor is energised 
in any suitable way. (Sealed October 14, 1887). 


14,045. W. P. Granville, London. Improvements 
in Electric Bells and Indicators. (8d. 7 Figs.) Novem- 
ber 1, 1886.—The object of this invention is to provide an electric 
bell with an indicator that does not require to be put back toa 
normal position after each time that the bell is rung. The electro- 
magnet used for ringing the bell has working with it a swinging 
bar magnet which can be swung by the electro-magnet into one 
or other of two positions according to the direction of the current 
passed through tne electro-magnet coilsand so. made to exhibit 
one or other of two signals whenever the bell is rung. (Sealed 
November 8, 1887). 


16,456. H. A. House and H. A. House, Jun. Bridge- 
port, Conn., U.S.A. Improvements in Electro-Phonetic 
Telegraph Sounders, (8d. 5 Figs.) December 15, 1886.— 
Between the mouth B and the ring A is confined the edge of a 
light sounding dise or head C. An electro-magnet D Dhas an 
armature E pivotted to a standard 8 and prolonged to form a 
horn 9. The armature is held slightly above and just free from 
contact with the pole-pieces of the magnet by a spiral spring 25 





passing through the hollow core of the outer magnet. A bar 10 
secured centrally to the sounding head C is bent so as to make 
contact at one end 12 with the horn 9, and at the other end 13 
with the end of the armature. When the circuit is closed and 
the armature has spent its force against the end 12, and the 
sounding head C is held in ‘‘magnetic equilibrium,” audible 
sounds] of any kind are distinctly received and may also be trans- 
mitted by putting the instrument in circuit with another of like 
character. (Sealed December 16, 1887). 


16,485. E. F. Law, London. Improved Means for 
Facilita' the Rapid Publication of News. [1s. 3d. 
11 Figs.) December 15, 1886.—According to this invention news 
may Bo printed at several places simultaneously by means of ty pe- 
writers or other printing instruments operated by electricity from 
acentral point. (Accepted September 28, 1887). 


11,129. H. Collet, London. Improvements in 
Electro-Magnetic T hones. (6d. 6 Figs.) August 15, 
1887.— The improvements consist in winding the magnet with two 
or more coils, all in the main circuit, and one or more of which 
forms part of a shunt circuit connecting the poles of a battery in 
the main line, while the other coil or coils are placed di: ly in 
the main line, and do not form part of such shunt circuit. (Sealed 
November 22, 1887). 


ELECTRIC LIGHTING. 


14,026. Hon. C. A. Parsons, Gateshead-on-Tyne, 
Durham. Improvements in Electric Arc Lam 
({l1ld. 8 Figs.) November 1, 1886.—The invention relates to elec- 
tric arc lamps suitable for low tension currents (about 65 volts), 
and has for its object to simplify their construction. The regu- 
lation of the arc is effec’ by the employment of a solenoid 5 a 
in series with the lamp in combination with an iron core 6, which 





Fig.. 





Fig.2. 


21, 






































through cords 12, 11, wound on a snail 10 and wheel 9 cuapertinty, 
balances or jally balances the weight of the upper carbon 1 and 
holder 3. The snail and the wheel are keyed on a common axle 
carried in a bracket 7 attached to the guide 4 of the upper carbon- 
holders. The hollow iron core 6 is weighted internally with shot, 
so that its weight, supplemented by the attraction of the solenoid 


(when a normal current is passing), may exactly counterbalance © 





improvements relate to apparatus in which a dynamo is driven by 
means of an endless band from one of the axles of the , and 
the current is passed into a secondary battery or accumulator from 
which the lamps are worked. (Sealed November 18, 1887). 


14,568. A. Howat, Manchester. Improvements in 
Electric Safety Lam (8d. 7 Figs.) ovember 11, 1886. 
—The lamp bulb is inclosed within an outer air-tight glass globe 
with a flexible diaphragm so arranged that the pressure of the 
air contained in the — between the lamp bulb and the outer 
globe forces the diaphragm outwards so as to operate a switch 
lever and thus complete the electric circuit. If the pressure of air 
on the diaphragm be lost or sufficiently reduced, the electric circuit 
is broken and the lamp extinguished. (Sealed November 15, 1887). 


14,974; M. Settle, Bolton, Lancaster. Improve- 
ments in Electric Safety tame for Use in es 
and other Places, (8d. 1 Fig.) ovember 18, 1886,—The 
po apa br lamp is provided with a flexible diaphragm with mov- 
able contacts so arranged as to make contact with fixed contact 
pieces and thus complete the electric circuit by means of the 
pressure of a compressed liquid or fluid inclosed within the lamp 
casing and acting upon the diaphragm. The ee of the fluid 

oe of 
thus 


from the casing reduces the pressure and allows 
the diaphragm to draw the tact pieces d 
extinguish the light. (Accepted September 21, 1887), 


15,165. W. Maxwell, London. Improvements in 
the Manufacture of Incandescent Electric Lamps. 
(8d. 1 Fig.) November 22, 1886.—This invention relates to the 

ting of the fila ts or illuminating conductors, and to the 
exhausting and sealing cf the lamps. The bulb D to be exhausted 
is suspended from a plug of insulating material at the top of the 
air-tight glass casing A by wires W which are in electrical connec- 
tion with the carbon filament C within the lamp, and is steadied by 
an insulated crossbar K. The stem tube S of the bulb extends 
through a hole in the carbon slab E down into a well F which 
communicates by a pipe G with an exhausting pump. A pipe T 
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extends up within the stem tube S from an air-tight chamber L 
which contains material for drying the air, and which is con- 
nected by a pipe H with an exhausting pump, In the well F isa 
uantity of mercury which, if the pressure in the casing A exceeds 
at in the bulb D, rises in 8, and forms a seal preventing passage 
of air into the bulb. By the posts M, N, a current of electricity 
ig transmitted through a wire coil R surrounding the bulb D. This 
coil being heated by thecurrent, heats the bulb during exhaustion. 
By the other posts 0, P, when the exhaustion is completed, a 
current is transmitted through the slab E, heating it and heating 
that par’ of the stem S so as to cause the glass to collapse and seal 
itself. (Sealed December 2, 1887). 


4112. H. Weber and R. Schefbauer, Dresden, Ger- 
many. Improvements in Electric Arc Lamps. (8d. 
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(Dec. 30, 1887. 








6 Figs.) March 18, 1887.—The two insulated carbon-holders g, g' 
are attached to and propelled by an endless chain u passing 
through two slotted guiding tubes and driven by the chain- 
wheel f, which is operated by a wormwheel i fixed on the same 
axle. The wormwheel i is driven by the worm 7, which is rotated 
by the disc c. A lever A is subjected to an oscillating motion by 
the electro-magnets in derivation b, b', whereby the friction roller 
@ imparts a rotary motion to the iron disc c in one direction only, 
in order to strike the arc, two electro-magnete d, d', with an 
armature 0, are placed in the main circuit. As soon as the cur- 
rent passes through these—which occurs when the two carbons 
comeinto contact—the magnets become magnetised and lift up 
the disc c and cause the worm 7 to move the wormwheel i in a re- 
verse direction so as to separate the carbons. When the arc 
becomes too great the shunt magnets b, b! come into action and 
ropel the carbons toward each other by means of the lever A and 
he roller pawl a. (Sealed November 22, 1887). 


BATTERIES AND ACCUMULATORS. 


14,563. “J. 8S. Sellon, Sydenham, Kent. Improve- 
ments in Secondary Batteries. (8d. 5 Figs.) No- 
vember 10, 1886. — Inventor claims chiefly: In secondary 
batteries or electrical accummulators, elements in the form of 
shallow trays or other suitable vessels which form, hold, or su 
port the respective elements of the battery and contain the 
electrolyte, and so constructed that the under part of the one tray 
or the hike forming or holding the one element dips into the 
electrolyte contained in the next vessel beneath which forms or 
holds the opposite element. (Sealed November 18, 1887). 


16,151. W. Webster, Blackheath, Kent. Improve- 
ments in Primary Voltaic Batteries and in the Pre- 
paration of the Elements and Solutions Employed 
therein. (8d. 6 Figs.) December 9, 1886.—This is a zinc- 
carbon porous cell battery. The zinc is immersed in dilute sul- 

huric acid. The inner liquid is a mixture of nitrate of soda and 
bichromate of soda or chromic acid. The porous cell is tially 
coated inside and outside with wax in order to restrict the inter- 
change of the inner and outer liquids. The carbon electrode is 
saturated with wax and paraffin to prevent the creeping of acids 
up to the terminals, (Sealed December 16, 1887). 


16,810. T. Goodman, London. (Dr. C. Gassner, Jun., 
i Germany.) Improvements in Galvanic Bat- 
es, (4d.) December 22, 1886.—This invention consists in 
the application of protoxide of zinc as an addition to an agitating 
or exciting mass for dry elements, the exciting mass being com- 
posed of exciting salts and plaster powder. (Sealed November 4, 


1887). 


18,823. 
fale ae st in Electrical Ba’ 
ufacture of Depo! 4 
therein. (8d. 2 Figs.} December 22, 1886.—In an outer 
glass jar A containing an exciting solution of chloride of am- 
monium, or an acid or alkali, is immersed a central cylinder D of 
zinc. The positive electrode is formed by an outer hollow cy- 
linder B of special depolarising composition. The part of this 
eylinder which is above the solution is paraffined and has a ring 
E of lead or other metal firmly secured to it. The cylinder B is 


E. Barbier and M. Leclanche, Paris. Im- 
es dad in the 
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also provided with holes I to allow free passage to the exciting 
liquid. The cylinder D is kept in place by a stopper F of wood or 
ebonite. A caoutchouc ring G prevents evaporation of the liquid. 
The cylinder B is composed of a mixture of peroxide of man- 
ganese, graphite, pitch, and sulphur, moistened with water, and 

ressed into shape while cold and then baked. The operation of 

aking induces partial volatilisation and vulcanisation of the com- 
position, which is thereby rendered porous and a good conductor 
of electricity. (Sealed November 29, 1887). 


11,188, H. H. Lake, London. (W. E. Case, Auburn, N.Y., 
U.S.A.) < ee relating to the Conversion of 
Chemical ergy into Electrical Energy, and to 
Apparatus therefor. (8d. 2 Figs.) August 16, 1887.—The 
invention relates to a battery comprising carbon and platinum 
electrodes immersed in sulphuric acid. On introducing a small 
promy A of chlorate of potash into the acid, a reaction occurs, in 
which the carbon is oxidised and an electric current is produced. 
(Sealed November 22, 1887). 


11,188. H. H. Lake,London. (W. E. Case, Auburn, 
New York, U.S.A.) Improvements in Apparatus for 
the Conversion of Heat into Electrical Energy. (6d. 

















2 Figs.) August 16, 1887.—The containing vessel A is provided 
with ears D on which rest glass or rubber trays E. Each tray 





contains mercury and tin F, and to the lower portion of each 
tray issecured a plate of carbon G covered by a partition H of 
porous insulating material, in order to ie cok possible contact 
of the precipitated metal and carbon. e carbon is omitted in 
the lowest tray, The vessel A contains chromic chloride liquid 
which circulates freely around the trays. The several ns are 
electrically connected by wires to the binding post 2. The 
mercury in each tray is connectef by wires to the bi seed a » 
Each carbon plate forms a couple with the tin amalgam the 
tray below. The cell Ais placed ina water bath C, and yields no 
current at normal temperature, but if heat be applied by the lamp 
shown, a current is set up which increases in strength until a 
certain maximum temperature below that of boiling water is 
reached. Chlorine liberated from the liquid attacks the tin, 
forming stannouschloride. On the cooling of the cell, the chlorine 


releases the tin inthe form of a fine powder, and again combines 

with the chromium. The mercury serves to el ly connect 

the tin particles together. (Sealed November 22, 1887). 
SWITCHES. 


14,002, J. M. V. Kent, London. A Self. Lomne 
Electro- etic Combined Switch and Cut-Ou 
(8d. 6 Figs.) November 1, 1886.—This apparatus is of use when 
a dynamo or primary battery is employed either to charge a 
secondary battery or is being used on the same circuit as the 
secondary battery. The upright electro-magnet a is wound with 
a high resistance coil, and is connected at the terminals ¢, ¢ as a 
shunt upon the dynamo or generator, so that its polarity is inde- 
pendent of the direction of the current in the main circuit. The 
soft iron bar or armature B is pivotted at b, and is wound with a low- 
resistance coil C of sufficient section to cai the whole current 
without heating, connected to the main circuit by means of 


























mercury cups d, d!. The cup d is connected in the usual way to 
the main circuit. One end of the armature B is provided with an 
arm F furnished with a pair of prongs f, f, ada to make and 
break circuit through mercury cups ée, e!, the former of which is 
connected to the battery to be charged, and the latter to the cup 
d!, When the electromotive force of the dynamo exceeds that of 
the battery, the magnet a@ attracts the armat B, and so com- 
pletes the circuit through the cups e, e!, The main current then 
traverses the armature coil in such direction as to make the pole 
P north, the pole P! being south. If then the current reverses or 
tends to reverse, the pole P is reversed, and being repelled by the 
pole P!, the circuit. is broken and the battery automatically cut 
out. (Sealed December 9, 1887). 


16,157. A. Slatter, London, An Improved Con. 

struction or Arrangement of Switch for Electrical 

(8d, 8 Figs.) December 9, 1886.—This improved 

switch is designed so as to operate in any ition. A circular 

motion of the cover forming part of the spindle puts its arms into 

contact with toothed contact pieces or with toothed insulated 
pieces as required. (Sealed December 16, 1887). 








9497. H. H. Lake, London. (J. F. McElroy, Lansing, 
Mich., U.S.A.) Improvements Counting to Electric 
Circuits and to Bwitches for Use in tion 


Connec 
therewith. (8d. 5 Figs.) July 5, 1887.—This invention com- 
prises the arrangement of local circuits in which translating 
devices are _— in such a manner that each translating device 
(or group of translating devices) is controlled by two switches, one 
near the translating device (or group of translating devices), and 
one at a more distant station. A represents the positive and B 
the negative main conductors of an electrical supply ; C is a lam; 
(or group of lamps) located at the station D. E, F are positive an 
negative service conductors for the lamp O, and E!, F! are dupli- 



































































cate positive and negative service conductors for the same lamp, 
but at a station S distant from the ey 4 C. In the lamp circuit I 
between the stations are arranged two improved manual switches 
G, H, one at each station. The lamp C can thus be turned on or 
off from either station, Figs. 2 and 8 illustrate the improved 
switch. In turning the movable contact f from one position into 
the other, the ratchet p and click m must pass through the posi- 
tion shown in Fig. 3, and as soon as this position is reached the 
tension of the spring o will force the spindle to accomplish the 
rest of the movement automatically and carry the movable con- 
tact with a quick jump from one set of stationary contacts over 
the intermediate insulation into the other set of stationary con- 
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tacts. At the same time the click will fall into the locking posi- 
tion with a loud sound which indicates to the operator that the 
ehange is accomplished. This automatic ‘‘ jump” of the movable 
contact prevents sparking. (Sealed December 6, 1887). 


MEASURING CURRENTS. 
13,563. E. W. Lancaster, Improved 
(8d Figs.) 


en’ 3 
October 23, 1886.—Inside the hollow core of a solenoid a piece of 
soft iron is suspended by a cord, which is connected by suitable 
multiplying gear to a peeeter moving over a dial, When a current 
of electricity passes through the coils of the solenoid, the sus- 
pended metal piece is attracted towards its centre, the amount of 
pull on, or the displacement of the metal piece depending on the 
strength of the current. (Sealed October 28, 1887), 


14,942, J. S. Raworth,London, Improvements in 
Voltmeters. (8d. 3 Figs.) November 17, 1886.—Inventor 
claims: A voltmeter constructed with resistance coils whereby 
the indications of the instrument can be proportionally varied, and 
with a dial or dials whereby the indications can be read or inter- 
preted ; such dial or dials showing the proportionate or relative 
variation between the reading ef the instrument and the force 
acting upon it. (Sealed November 25, 1887). 


MISCELLANEOUS. 


R. K. Boyle, London. Improvements in 
and Apparatus or Means for Electro-plating. (8d. 
3 Figs.) September 4, 1886. Electro-plating is effected according 
to this invention by a dry process he A including the article to be 
plated and the iridium or other metal to form the plating in an 
electric circuit and effecting rapid makes and breaks between the 
article and the metal. (Sealed September 16, 1887). 


12,264. W. H. Snell, Putney, Surrey. A New or 
Improved Construction of Electrical Transformer. 
(Sd. 3 Figs.) September 27, 1886.—This invention has for its 
object to construct a transformer which shall maintain approxi- 
mately constant electromotive force in the secondary coil not- 
withstanding that the resistance in this circuit may be varied 
within certain limits, while the alternating current in the primary 
is maintained at a constant mean value. In the improved trans- 
former the iron core is divided into a number of separate sections 
upon each one of: which sections a separate secondary coil is 
wound while the primary coil is wound over all the sections. 
(Sealed October 7, 1887). 


13,648. W.R. Johnston, Nairn, N.B. An Improve- 
ment inthe Manufacture of Carbons for Electrical 
and other [4d.] October 25, 188¢6.—Inventor 
claims : The manufacture of carbons for electrical and other pur- 
poses from paper pulp, moulded,<dried, and carbonised. (Sealed 
October 28, 1887). 


14,106. C. Pollak and G. Binswanger, London. A 
Mothed and Apparatus for Conducting ilectricity to 
Moving Ve: es. [8d. 5 Figs.) November 2, 1886.—Elec- 
tricity is conducted according to this invention from a continuous 
conductor to a moving vehicle by providing a discontinuous con- 
ductor in insulated lengths on which bear successively collectors 
carried by the vehicle, whilst the attractive influence of a magnet 
or solenoid carried by the vehicle causes successive magnetic 
contacts to put the continuous conductor in communication with 
the parts of the discontinuous conductor then in contact with the 
collectors. (Sealed November 18, 188) 


14,673, E. Hermite, E. J. Paterson, and C, F. Cooper, 
rovements in Apparatus for the Pre- 
paration of Solutions by Electrolysis. 
(11d. 11 Figs.] November 12, 1886.—This invention has reference to 
the invention Patent No. 13,929 of 1884. The present improvements 
consist in dividing the electrolyte tank into compartments with 
electric elements so arranged that a circulation of the solution 
can maintained from one compartment to the other, and 
between the elements by means of a propeller or screw. Knives 
or their equivalents are peer for scraping or cleaning the 
zines. (Sealed November 22, 1887. 
ddlesex. Im- 


15,776. F. Walton, Twickenham, Mi 

rovements in ——— for Covering Insulated 

lectric and other Wires and in the Treatment of 
thesame, [6d.] December 2, 1886.—The improved insulating 
compound is composed of elastic palm oil residue or “tough 
pitch,” black ozokerit wax, cotton seed or bitumen, and leather or 
asbestos fibre. (Sealed December 9, 1387). 





UNITED STATES PATENTS AND PATENT PRAOTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of rae law cases in the United States, Rar A 
a eee at the offices of ENamigEring, 85 and 36, lord: 
. i 








GrrMAN Steam Navication.—The Hamburg-American 
Packet Company has decided to appropriate 500,000/. for 
the construction of two twin-screw steamers to be em- 
ployed in its New York service, and to be ready next 
spring. 


Snow SHEDS FoR THE NORTHERN PaoiFic RAILROAD.— 
Messrs. Hoffman and Bates, who have a contract for build- 
ing 15 miles of snow sheds along the Cascade division of 
the Northern Pacific Railroad, are about to erect a sawmill 
at the Hot Springs, with a daily capacity of 40,000 ft. 





AMERICAN PERMANENT Way.—The Pennsylvania Rail 
road Company intends to experiment with steel ties, by 
laying a mile of track with them on each of four divisions 
of the system. Ties 9ft. long and 10in. wide will be 
used, entirely embedded in stone. The New York Central 
Railroad Company is laying 80 lb. rails in large quanti- 
ties on different parts of the line. It is stated that the 
angle bars used with them are breaking fast. 
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Francis and Co, Ltd, 


manufacturers of 


Portland Cement, 


As supplied to Government, Met. Board of Works, and 
Eddystone Light House. Sold under celebrated Nine 
Elms Brand. blished 1810. Medals : London, 1851 ; 

Philadelphia, 1876; Paris, 1878; Calcutta, 1883; 
London, 1884. Offices : Vauxhall, London, 8.E. sia 


Telephone No. 4620. 
Rusby Portland Cement 
COMPANY. 
MANUFACTURERS OF 


Portland Cement 


Ot the Greatest Strength and best Quality. Roman 
and Lias Cement. Blue Lias Hydraulic Lime, Ground 
and Unground. 
RUGBY, WARWICKSHIRE. 
Works: New Binton AND NEWBOLD. 
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Portland Cement of the Best 
Quality, manufactured by F. C. BARRON & CO., 
late Pm "BARRON, 9, St. Mildred’s Court, Poultry, 

E.C., and Falcon Cement Works, Rainham, Kent. 


TOWER PORTLAND CEMENT, 
Extensively used on Tilbury Dock & other large Works, 
Is of the Highest Quality, and is low in price. 
Works: North, Offices: Gravesend. 6915 
Address—G. BU OHARD, GRAVESEND. 


GF E. Belliss and Co., 


LepsAM STREET WorRKS, BIRMINGHAM. 


FORCED DRAUGHT AND VENTILATING FANS 
FOR SHIPS. 











CIRCULATING AND FEED PUMPING ENGINES. 
BOAT AND ASH HOISTING ENGINES. 


PATENT -, oe a AND acy 
ACHINERY, &c., &c. 





otors. 
last week. 7133 


mmisch’s 
See (folio at foot) page 14, 


Kasten and Anderson, 





Head Offices : 

8, Whitehall Place, London, S.W. 
(Works: Erith Iron Works, Erith, Kent.) 
ENGINEERS AND CONTRACTORS 
For Home and Foreign Waterworks. 


MANUFACTURERS 
Of every description of Steam Engines and Boilers, 
Of Machinery for Pumping and Draining, 
Of Waterworks, Fire Services and Heating Apparatus 
for Estates and Public Buildings, 
Of Paper, Sugar, and Flour Mills, 
Hydraulic Lifts and Presses, 
Steam, Hydraulic, and Hand Cranes. 
Moncrieff’s Patent Hydro-pneumatic 
and other Gun Carriages. 
Anderson’s Patent Revolving Water Purifier. 
Caissons and Dock Gates. 





TRADE—‘‘ CREDENDA ”—wMARK. 
[the Credenda 
Cold-Drawn Seamless 
Steel Tube Company, 


LEDSAM STREET, BIRMINGHAM. 6191 
HIGHEST AWARD, InvENTIONS EXHIBITION, 1885. 


[ihe “ (jtto” (Gs Epsize. 
20,000 Sold. 


HIGHEST AWARD Inventions E. hibition (GOLD 
MEDAL), also Saar ave ey ARD by 
'y of Arts. 


COMBINED “OTTO” GAS ENGINES AND PUMPS. 
COMBINED GRnanonin ENGINES & DRY-AIR 


REFRIGERATO 
COMBINED. “OTTO” GAS ENGINES & DYNAMOS. 
COMBINED “OTTO” GAS ene & AIR COM- 


RS. 
VERTIONY L “OTTO” GAS ENGINES. 
HORIZONTAL “OTTO” GAS ENGINES. 
TWIN-CYLINDER “OTTO” GAS ENGINES. 
SELF-STARTING “OTTO” GAS ENGINES. 5996 


Crossley Bros., Ld., Manchester. 





‘Yarrow & Co., London, 


STEAM LAUNCH BUILDERS, 
are prepared to Contract for 
Screw Greens having up to twenty - six 
miles an hour. Paddle Steamers having draughts 
down to 6 inches of water. Machinery constructed 
for boats built abroad. 7132 


S team Launch Engines, 


TRIPLE-EXPANSION, COMPOUND, and 
HIGH-PRESSURE. All sizes ready. 
COCHRAN AND CoO., BIRKE 
See (folio at foot) page 4. 


osper & Co. have in Stock, 
ready for pa at short notice, <iden 
LAUNCH ENGINES and BOILERS, and several new 
and second-hand STEAM LAUNCHES. 
VOSPER & CO., Engineers, Broad Street, Portsmouth. 
See Illus. Advt. last week (folio at foot) page 24. 3551 


Frorrestt & Son, London, 


SHIP AND LAUNCH BUILDERS, 
ENGINEERS. 





HEAD. 
4748 








4457 





eset | PQ edpath & Paris, Limehouse, 
T.ondon, E., Builders of Laan 
STEEL STEAM YACHTS AND LAUNCHES 
STERN-WHEELERS, &c. 





Finest Scott & Co., Close 


WORKS, NEWCASTLE-ON-TYNE. ToRPEDO 
Boat, Yacut & LauncH Macuinery, Ships’ Pum: 
and Donkey Engines, Gun-Metal Valves and Coc 
General Ships’ Fittings. Heavy Brass Castings. "6648 


J obn Spencer and Sons, 


NEWBURN STEEL WORKS, 
NEWCASTLE-ON-TYNE. 
SPRINGS, BUFFERS, STEEL OASTINGS, FOR- 
GINGS, TOOL STEEL, FILES, SPRING , &e. 
SIEMENS STEEL BLOOMS AND BARS. 3708 
CaNNOoN STREET BuiLpineas, 139, Cannon Srreet, E.C. 


@) Chnson & Phillips, Telegraph 


ENGINEERS, ELECTRICIANS, and CON- 
TRACTORS, 14, Union Court, Old Broad Street, E.O. 
orks and Wharf at Charlton, S.E. 

Makers of all Machinery, &c., for the com oa equip- 
ment of Fer Ih Cable Factories and Steamers, 

o Leads, Cables, Carbons, &c. 7112 
R. 


E. Crompton and Co., 
ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.O. 6812 
See Advt. last week (folio at foot) page 43. 
W illans’ Patent Compound 
ENGINES, for Marine and general pu 
Stock sizes from 6 to 1501. HP. 8 tterns for 


Electric Lighting.—WILLANS & BINSON, Thames 
Ditton, Surrey. See Advt. last week (folio at foot) p. 57. 


_— 

















GOLD MEDAL—INVENTIONS EXHIBITION—AWARDED. 


[Puckham’s Patent Suspended 


WEIGHING MACHINES. — EAST FERRY 

ROAD ENGINEERING WORKS COMPANY, Lurzp, 

London, E.—Hydraulic Cranes, Lifts, Hoists, &c. 6893 
See Illus. Advt. last week (folio at foot) page 18, 


Steel Hydraulic Cylinders.— 
HENRY BESSEMER & CO., Limited, 
SHEFFIELD. 
See Advt. last week (folio at foot) page 28. 


elta etal. 
7011 


Strong as Steel. Resists Acids. Forges Hot. 
ALEXANDER DICK, 110, Cannon Street, London. 
a Foundry 


sc 
I ENGINEERING COMPANY, 
Railway Plant and General Engineers, 


SG witches, Crossings, 
Turntables, Water Cranes, 
Girders, Bridges, Roofs, Pipes, Pumps, 
Wagons, ao Engines, Boilers, Cranes. 
Wor! : NEWPORT, MON. 


a don Office 6612 
10, BUSH LANE, CANNON ‘STREET, E.C. 


Roller FPlour- M ills. 
Simon's Gystem is 

at work in over 200 complete plants, amongst which 

the jirst and largest flour mills, without the use of mill 

stones, ever erected in the United Kingdom, Aus- 


tralia, New Zealand, India, Portugal, &c. Roller Mills, 
Cen’ s, Purifiers , Wheat-Cleaning Machinery. 6686 





6378 








and 














ntrifugal: 
HENRY SIMON, 20, Mount Street, MANCHESTER. 


unter and English, 


ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIC MACHINERY. 
“*WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND ae PLANT. 
FLOUR AND RICE M 
WATER AND GAS VALVES, CRANES, LOOK 
GATES, &c. PUMPING MACHINERY. 
HUNTER’S PATENT FLOATING CRANE FOR 


DOCKS, &c. 

STEAM LAUNCH MACHINERY. 4955 
Boller Tubes, Iron, Steel, and 
Wolverhampton. 

I r 
COATBRIDGE, near GLASGOW, 
as, ey W a 


HOMOGENEO 
on Boiler Tubes.— 
Having Special Stock, Shipments and Repairs ae 
ub es, 











Us. 
EDWIN LEWIS AND SONS, 
THE CALEDONIAN TUBE COMPANY, 
very rapidly. 
Bower, 


037 | GALVANISED HYDRAULIC TUBES & FITTINGS; 


SHIPS’ STANCHIONS, TELEGRAPH POLES, WELL 
TUBES, TUBES for COMPRESSED AIR PURPOSES. 


oseph ird, 


WORKS, GREAT BRIDGE, 
Near WEDNESBURY. 5189 


ames Russell and Sons, Ld., 
CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : 108, Southwark Street, S.E. 
Leeds Warehouse: 6, Mark Lane, Briggate. 
Birmingham Warehouse : 114, Colmore Row. 
Price Lists on application. 6762 


[= and Steel Boiler Tubes, 


ee POLES, ARTESIAN WELL 
'UBES, OIL LINE PIPE. 
JAMES EADIE & SONS, CLYDESDALE TuBz WORKS, 
RUTHERGLEN, near GLASGOW. 6958 
he 


Patent Corliss Engine 


and PATENT CORLISS GEAR ENGINE, with 
special Improvements by DOUGLAS and GRANT, 
Dunnikier Foundry, Kirkcaldy, N.B. These engines 
are made Horizontal or Beam, Condensing, Non-Con- 
densing, and Compound. Also makers o Rice Mills 
and Paper Mills, and General Engineers. Machinery 
ship’ or trucked direct from the premises. 3599 


: ? 
ardingham’s Patent Sec- 
TIONAL STEAM BOILERS (annular water tube 
— All parts readily accessible for inspection, 
cleansing, or renewal.—For particulars, apply to Mr. 
G. G. M. HARDINGHAM, Engineer, 191, Fleet St., E.C. 


orthington Pum ping g 
ENGINE COMPANY, 
153, QUEEN VICTORIA STREET, LONDON, EO. 0. 
See Illus. Advt. last week (folio at foot) page 42. 


TUBE 

















team Cranes to Lift from 
1 to 100 tons, Hand Cranes, yy Boilers, &c. 
GEORGE RUSSELL & CO., 
Engineers, Crane Builders, and Boiler Makers, 
_______ Motherwell, near Glasgow. 6691 


A tkinson’s Gas Engines, 


Selected ta H.M. Government for the 
Houses of Parliament. 
BRITISH GAS ENGINE AND ae Co., 
11, QUEEN VICTORIA STREET, LONDO: 
_ See A — Nov. 11 (folio at’ foot) rey os 


y permission of ‘‘ HER MAJESTY.” _ 


tannah’s No. 1 P.P. Pump” 


is now named “THE VICTORIA PATENT 
PENDULUM PUMP.” All sizes in stock. 
Stannah’s Variable Power HYDRAULIC CRANES 
for limiting the consumption of water to the load. 
LIFTS of all kinds. 591 
J. STANNAH, 20, Southwark Bridge 1 Road, London, 








40, KING STREET, COVENT GARDEN, W.C. 
a he omas Kell and Son, Litho- 
: nesidien thas -» execute every description of 
Chromo- qr es e-¥- and 
Pring. Engineering, Architectural, and Pictorial 
Drawing in best manner. Paper Drawing, photo-litho- 
graphy, &.—40, King St., Covent Garden, W.C. 3462 


Bread-Making 


Machinery. 


WERNER & PFLEIDERER, 








86, Upezr Grounp Srreet, Lonpon, 8.E. 7109 





[the D. C. Green Patent 
SYSTEM OF 


Mechanical Ventilation. 


Tue D. C. GREEN VENTILATING & ENG. CO., Lr». 
91, QugzEN VicTorIA Street, E.C. 


See Advt. last week (folio at foot) page 58. 


Htborn, D Davey & Co., 


PUMPING TAC HINERY 
For Mines, Water Supply, Irrigation, Drainage, and 
General Purposes. 





DAVEY’S DIFFERENTIAL ENGINES AND HY- 
DRAULIC PUMPS. 
HYDRAULIC MACHINERY GENERALLY. 


CATALOGUES ON APPLICATION. 7097 


See Illus. Advt. last week (felio at foot) page 44. 


HIGHEST AWARD, PARIS, 1878. 


"| G{oldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 
6685 





MANCHESTER. 





rucible Steel Castings 


FOR ENGINEERS. 


Edwin Fox & Compy., Ltd., 


MILLWALL. 


Lebricating Oils — 


MacArthur & Jackson, 


Om MANUFACTURERS, 
GLASGOW. 





7177 


Lpcomotive Tank Engines 


designed and constructed b 
MANNING, WARDLE, AND COMPANY, 
Boyne Engine Works, Leeds. 

See their Illus. Advt. (folio at foot) page 45. 


I ocomotive Tank Engines, 
TRAMWAY ENGINES AND CARS. 
Built by the FALCON ENGINE and CAR WORKS, 
Limited, Loughborough. 7007 
See Illus. Advt. (folio at foot) page 44. 


Tw eddell’s 
H{yaraulicRivetting Machines 














14, DELAHAY STREET, WESTMINSTER, 
LONDON, 8.W. 


See Advt. last week (folio at foot) page 57. 
W. G. Bagnall, Ltd., Stafford. 


ocomotives 
MADE AND REPAIRED. 


Portable Railways. 49,5; 


TURNTABLES. CHILLED WHEELS. 
sest Tipping Wagons mane. 
team Boilers, 


Ready for Delivery. 
(Falloway, Manchester. ome 
Matthew Paul and Coa, 


DUMBARTON. 


HIGH SPEED LAUNCHES AND YACHTS, 
And Machinery for same. 
STOKEHOLE FANS AND ENGINES, 
As made for H.M. and Foreign Governments. 
ELECTRIC LIGHT ENGINES. 
LAND AND MARINE ENGINES + sy! ALL — 
AND SIZES UP TO 1500 L. HP. 


(j-wynne & Co., Essex Street 
Works, Victoria Embankment, W.C.—Centrifugal 


Pumps, Gas Exhausters, Electric Lighting Machinery a 
Steam Fans.—Telegrams, ‘‘ Gwynuegram, 


6694 

















7114 























ENGINEERING. 


(Dec. 2, 1887. 








R oyal Indian Engineering Col- 
vu LEG E, Coopers Hill, Staines.—The Course of 
Study is arranged to fitan Engineer for employment in 
Europe, India, or the Colonies. About Fifty Students 
will be admitted in September, 1888. For Competition 
the Secretary of State for India will offer Fifteen Ap- 
pointments in the Indian Public Works Department, 
and Two in the Indian Telegraph Department.—For 
particulars apply to the SECRETARY, at the College. 


(ientral Institution of the City 


AND GUILDS OF LONDON INSTITUTE. 





TECHNICAL EDUCATION for Civil, Mechanical, 
Electrical, and Chemical Engineers. 


A Course of PREPARATORY INSTRUCTION for 
Students who may wish to pass the Entrance or 
Matriculation Examination of the Institution in 
September next, will be held at the Institution during 
the Spring and Summer Terms, to COMMENCE 
JANUARY 17th, 1888, under the direction of the 


Professors. 
Engineering - - - - Prof. Unwin, F.R.S., M.I.C.E. 
Chemistry- - - - - Prof.ARMsTRONG, F.R.S.,Ph.D, 
Mechanics and Mathe- 

matics - - - - + Prof. Henrict, F.R.S., Ph.D. 
Physics- - - - - -_ Prof. Ayrton, F.R.S. 


For further particulars apply at the CENTRAL 
INSTITUTION, Exhibition Road, S.W. 
PHILIP MAGNUS, P 217 
Organizing Director. 


EXHIBITION IN CARPENTRY AND JOINERY. 


The Second Exhibition of 


WORKS in WOOD, under the auspices of the 
Worshipful Companies of Carpenters and Joiners, 
will be OPENED at the Hall of the former Company, 
on MAY 14th, 1888. 

Medals and Prizes in Money will be offered by both 
Companies. 

Full particulars may now be obtained by applica- 
tion at Carpenters’ Hall, London Wall, and at all the 
principal Builders in London and the country. 
Stamps must be sent if required to be forwarded by 
post. P 199 








TENDERS. 
LEEDS CORPORATION, 





TO IRONFOUNDERS. 


Ww ANTEI ), ; 
Y[lenders, on or before Decem- 
ber 8th, for any quantity not exceeding 


3340 yards of 42 in. Cast-Iron WATER PIPES. 

Form of Tender and Specification may be had on 
application to the undersigned on payment of £2, 
which will be returned on receipt of a bona fide Tender. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

THOMAS HEWSON, M.1.C.E., 
Municipal Buildings, Borough Engineer. 
Leeds, 28th November, 1887. P 211 


GREAT WESTERN RAILWAY. 


‘The Directors of this Company are prepared to receive 


[lenders for the Construction 
of a New GOODS SHED at Newtown, Cardiff. 

Plans and Specification may be seen, and Forms of 
‘Tender and Bills of Quantities obtained, at the Office 
of the Engineer, at this Station, and at the Newport 
Station, Mon. 

Tenders addressed to the undersigned, and marked 
outside ‘‘ Tender for Goods Shed at Cardiff,” will be 
received on or before Tuesday, the 20th proximo. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

J. D. HIGGINS, Secretary. 

Paddington Station, London, 
25th November, 1887. P 214 





EAST INDIAN RAILWAY COMPANY. 


‘The East Indian Railway Company is prepared to 
receive 


fTrenders for the Supply and 
DELIVERY of— 
INDIA- RUBBER BUFFER, 
and DRAW SPRINGS, 
LAMINATED BEARING SPRINGS, 
{RON PANEL PLATES, and 
TUBS for Collieries, 
as per Specifications and Drawings to be seen at these 
“Offices. 

Tenders are to be delivered in sealed envelopes 
addressed to the undersigned, marked ‘Tender for 
India-Rubber Springs,” or as the case may be, not later 
than One o'clock p.m., on Thursday, the 8th day of 
December next. 

The Directors do not bind themselves to accept the 
Jowest or any Tender, 

For each Specification a fee is charged, 
cannot under any circumstances be returned. 

By Order of the Board, 
A. P. DUNSTAN, 
Nicholas Lane, London, E.C., Secretary. 
24th November, 1887. P 19 


SAFETY CHAIN, 


which 


8 





TO SHIPBUILDERS. 
Trinity Hovsr, Lonpon, 
23rd November, 1287. 
This CORPORATION being desirous of receiving 


5 ~ ° 
T | Yenders for the Construction 
of Two COMPOSITE (Iron and Wood) LIGHT 
VESSELS. Notice is Hereby Given, that Drawings, 
Form of Tender, and Specification may be obtained 
at the Lights Department at this House on any day 
between the Hours of Ten a.m. and Four p.m. 

Applicants upon receiving a Form of Tender, &c., 
will be required to — the sum of Two Pounds 
{£2), which amount will be returned in due coutse to 
each firm sending in a bona fide Tender. 

The firm whose Tender is accepted will have to 
mbps two sufficient sureties, who shall execute a 

sond binding themselves in a penal sum, equal to the 
amount of the Tender, for the due performance of the 
works included in the Contract. 

Tenders, sealed and marked outside ‘ Tender for 
New Light Vessels,” must be addressed to the Secre- 
tary, and delivered at this House on or before Monday, 
the 12th December next, and no Tender can be enter- 
tained that is not made on the Form provided. 

The Corporation does not pledge itself to accept the 
towest or any Tender. 

By Ord P 197 


er, 
J. INGLIS, Secretary. 


2 





GLASGOW NEW MUNICIPAL BUILDINGS. 
ELECTRIC LIGHTING. 
The Corporation of Glasgow are prepared to receive 


f[Yenders for Supplying and 
FITTING UP the necessary ENGINES, DY- 
NAMOS, WIRES, &c. (but exclusive of Electroliers, 
Pendants, and Brackets), for lighting parts of the 
New Municipal Buildings. Specifications may be had 
on application to the Subscriber, with whom sealed 
Tenders, marked ‘‘Tender for Electric Lighting of 
New Municipal Buildings,” must be lodged not later 
than 15th December, 1887. The Corporation do not 
bind themselves to accept the lowest or any Tender. 
J. D. MARWICK, Town Clerk. 
City Chambers, Glasgow, 29th Nov., 1887. P 215 


To ENGINEERS, ELECTRIC LIGHT CONTRACTORS 
AND OTHERS. 


The DIRECTORS of the CHATHAM, ROCHESTER, 
AND DISTRICT ELECTRIC LIGHTING COM- 
PANY, Ltd., are desirous of receiving 


enders for the Supply of an 
ENGINE and BOILER, of a well-known and 
suitable type for Electric Light Work, and capable of 
developing 150 Ind. HP. The Engine to be quoted for 
both with and without surface-condensing apparatus. 
Sealed Tenders, together with Specifications and 
outline Plans, showing dimensions, &c., to be sent by 
post to the Office of the Company, 22, High Street, 
Chatham, not later than 10th December. 
The Directors do not bind themselves to accept the 
lowest or any Tender. P 234 


TO STEAM BOILER MAKERS. 








anted, for the Laneham 


Drainage Commissioners, a new LANCA- 
SHIRE BOILER, 28 ft. by 7 ft. 

~ am se can be had on application to the 
undersigned. 

Tenders for delivery and placing in position of the 
Boiler at the Pumping Station on the Trent side in 
Sturton Parish, Notts., to be sent in to the undersigned 
on or before Saturday, 17th December next. 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. 

By Order, 
THOS. WM. DENMAN, 
Clerk to the Laneham Drainage Commissioners. 

Retford, 30th November, 1887. P 233 

BENGAL-NAGPUR RAILWAY COMPANY, Lip. 
The Board of Directors of the Bengal-Nagpur Railway 

Company, Limited, are prepared to receive 


enders for:— 
CARRIAGE ROOF LAMPS and 
REFLECTORS, and 
TAIL and SIDE LAMPS for Brake Vans. 
Specifications and Forms of Tender can be obtained 
at the Company’s Office, 132, Gresham House, Old 
Broad Street. For each Specification a fee will be 
charged, which will not be returned. 
Tenders must be delivered not later than Noon on 
Tuesday, the 13th day of December, 1887. 
The Directors reserve to themselves the power of 
rejecting any Tender without assigning a reason, and 
do not bind themselves to aecept the lowest or any 


Tender. 
By Order of the Board, 
ROBERT MILLER, Managing Director. 
28th November, 1887. P 213 


EXTRACT OF MEAT MACHINERY. 


[lenders and Plans invited for 


a complete PLANT, capable of manufacturing 
daily 6 cwt. of Extract of Meat by Baron Liebig’s 
process. Arrangement to admit of future develop- 
ment, Advertisers do not bind themselves to accept 
the lowest or any Tender.—Address, REDFERN, 
ALEXANDER, & CO., 3, Great Winchester Street, 
EC ; P 242 

BOMBAY, BARODA, AND CENTRAL INDIA 
RAILWAY COMPANY. 














The Directors are prepared to receive, up to Noon on 
Tuesday, the 18th December, 


enders for the Supply of the 
following STORES, viz.:— 
Cuass A. 
(1) Brass Boiler Tubes. 
(2) Copper Tube and Back Plates. 
(3) Fish and Bearing Plates. 
(4) Iron Underframes. 
(5) Ironwork for Roofing. 
(6) Lavatory Iron and Brass Fittings. 
(7) Locomotive Tank Engines. 
(8) Spikes. 
(9) Switches, spare parts of. 
(10) Steel Rails. 
(11) Underframes and Buffers. 
(12) Wheels and Axles for Carriages and Wagons. 
Cuass B. 
(1) Flexible Hose Pipes. 
(2) Steel for High-sided Wagons. 
(3) Steel Tube Ferrules. 
Crass C. 
(1) Bolts, Nuts, and Washers. 
(2) Copper Tube and Back Plates. 
(3) Crossings, built up. 
(4) Flanged Lowmoor Iren Tube Plates. 
(5) Miscellaneous Stores. 
(6) Volute Springs for Wagons. 
(7) Wheels, Axles, and Coupling Rods. 
Crass D. 





(1) Axle Boxes. 
(2) Bunting. 
(3) India-Rubber Feed Pipes. 
(4) India-Rubber Window Cushions (2 Contracts). 
(5) Iron Panel Plates. 
(6) Machine Taps. 
(7) Roof Lamp Glasses and Ticket Collectors’ 
Lamps. 
(8) Shovels, Round-nosed. 
co Station Clocks. 
(10) Springs for Wagons. 
(11) Steel Crossings, built up. 
(12) Steel Switches. 
(13) Wrought-iron Buckles for Springs. 

Tenders must be made on Forms, Copies of which, 
with Specifications, can be obtained on application at 
these Offices, and on payment as follows, viz.:—For 
Class A, 21s, each ; Class B, 10s. 6d. each ; Class ©, 5s. 
each; and Class D, 2s. 6d. each (which will not be 
returned). 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
‘ T. W. WOOD, Secretary. 
Offices, 45, Finsbury Circus, London, E.C. 
22nd November, 1887, P 181 





TO IRONFOUNDERS. 
TOWER BRIDGE.—Contract No. 3. 


Notice is Hereby Given, that the Bridge House Estates 
Committee of the Corporation of London will meet 
at Guildhall on Monday, the 19th day of December 
next, to receive 


[lenders for the Supply and 


DELIVERY of ORNAMENTAL CAST-IRON 
PARAPET for the Northern Approach of the Tower 
Bridge. 

Drawings and Specifications may be seen at the 
Office of Mr. J. Wore Barry, the Engineer of the 
Bridge, 23, Delahay Street, Westminster, on and 
after the 9th December, 1887, between the hours of 
Eleven and Four, and Copies of the Specification 
(with explanatory sketches), Quantities and Form of 
Tender, may be obtained there on payment of Three 
Guineas, which will be returned to all who send in a 
bona fide Tender and return all documents. 

The Tenders to be on the printed Form of Tender, 
which must be detached from the Specification and 
Quantities, and they must be sealed up and addressed 
to the Comptroller of the Bridge House Estates, 
Guildhall, London, E.C., endorsed ‘‘ Tender for Cast- 
Iron Parapet, Northern Approach of the Tower 
Bridge, Contract No. 3,” and left at his Office before 
Twelve o’clock on the 19th of December, 1887. 

The parties tendering may be in attendance at 
Guildhall on that day at One o’clock precisely. 

The Committee do not bind themselves to accept 
the lowest or any —_— that may be delivered in. 


A 
Comptroller of the Bridge House Estates. 
Guildhall, 1st December, 1887. P 237 


RAILWAY COMPANY. 





The Directors are prepared to receive up to Noon on 
Tuesday, the 13th December, 


[['enders for the Supply of the 


following STORES, viz. :— 


LASS B. 
Distant Signal Fittings. 

Cuass C. 
(1) Beater Picks. 
(2) Miscellaneous Tools. 

Cuass D. 
(1) Gauges for Carriage and Wagon Wheels. 
(2) Phourahs. 
(3) Sluice and Water Column Valves. 
(4) Socket Piping. 

Tenders must be made on Forms, Copies of which, 
with Specifications, can be obtained on application at 
these Offices, and on payment as follows :—For Class 
B, 10s. 6d. each; Class C, 5s. each; and Class D, 
2s. 6d. each (which will not be returned). 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

T. W. WOOD, Secretary. 

Offices : 45, Finsbury Circus, London, E.C., 

1st December, 1887. P 239 
HULL CORPORATION WATERWORKS. 
TO BUILDERS AND CONTRACTORS. 


The Waterworks Committee are prepared to receive 


[Tenders for the Erection of an 


ENGINE HOUSE, BOILER HOUSE, COAL 
BINS, CHIMNEY, &c., at the Mill Dams Pumping 
Station, near Cottingham. 

A Specification of the Works, Conditions of Con- 
tract, and Form of Tender may be obtained on applica- 
tion at my Office, on and after the 8th December, on 
payment of One Guinea, which amount will be 
returned on receipt of a bond jide Tender. Plans may 
be seen at my Office. 4 

Sealed Tenders, endorsed ‘‘ Buildings, &c., Mill 
Dams,” and addressed to the Town Clerk, Hull, must 
be delivered at his Office on or before Thursday, the 
29th December. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

B. J. E. BRUCE, 


Town Hall, Hull, Engineer. 
30th November, 1887. P 230 





APPOINTMENTS OPEN. 





ictoria University. 


The Council are about to APPOINT an EXTERNAL 
EXAMINER in ENGINEERING. 

The Appointment will be for three years. Appli- 
cations should be sent in, on or before December 8th, 
to the REGISTRAR, from whom further particulars 


can be obtained. 
A. T. BENTLEY, M.A., Registrar. 
_ Manchester. P 135 


W anted, by the Manchester 


Steam Users’ Association, a well-educated and 
competent AMANUENSIS. It is essential he should 
write a good hand and write rapidly, and be able to 
draw up a good letter. One having technical know- 
ledge and able to write shorthand preferred.—Apply 
by Teahee, in the handwriting of the applicant, stating 
previous engagements, age, and salary expected, to 
ROBERT TONGE, Secretary, 9, Mount Street, Man- 
chester. 

P.S.—The age and salary expected to be stated sepa- 
rately in a postscript. P 229 


Representative (London) 


WANTED ; must be a practical engineer and 
of good address; good remuneration will be given 
to a thoroughly capable man.—Application by letter 
only, in first instance, stating age, experience, salary 
required, and full particulars, to F. J. STONE & CO., 
a and General Engineers, Deptford, — 

.E. 25 


teel Projectiles of all kinds.— 


MANUFACTURER WANTS TO MEET with 
Military or Naval OFFICER, or other suitable 
GENTLEMAN, to INTRODUCE a new STEEL PRO- 
JECTILE, either armour piercing or common, large or 
small calibre, for home or foreign Governments ; must 
possess special influence and a knowledge of the sub- 
ject. Liberal terms to one able to take up the matter 
energetically. 

Application (by letter only) to BETA, 33, South- 
ampton Buildings, Holborn, London. P 202 


anted, an Experienced 
French ENGINEER to Translate an Engi- 

neer’s Catalogue from English into French ; must have 
done similar work before and be thoroughly con- 
versant with all modern technical expressions.— 
Address, in first instance, with references and terms, 
L. K. 93, Offices of ENGINEERING. P 209 

















hief Draughtsman Wanted 
‘’ for Marine Engine Works.—Apply by letter 
stating age, experience, and salary expected, to 
HARLAND & WOLFF, Belfast. P 210 


[the Isca Foundry Company, 


_ of Newport, Mon., REQUIRE the SERVICES of a 
leading DRAUGHTSMAN accustomed to railway fixed 
plant and bridge work.—Apply by letter, enclosing 
copies of recent testimonials. P 146 


anted, Marine Engine 
DRAUGHTSMAN.—State age, experience, 

and salary required to P 240, Offices of ENGINEERING, 
35 and 36, Bedford Street, Strand, London. P2490 


Wanted, an Electric En- 


GINEER, of about thirty years of age, 
accustomed to estimating for and superintending 
installation.—Address, stating age and qualifications, 
SIGMA, Offices of ENGINEERING. P 223 


Petroleum Boring.— Wanted, 


a FOREMAN to go out to India; must have 
had experience in boring for oil.—Apply by letter, 
stating wages and English references, to PETROLEUM, 
care of W. M. Wits, 151, Cannon Street. P 232 


gents Wanted, to push First- 

class MACHINERY OILS commanding a large 

and successful sale. Li) commission.—Address, 
BOX 31, Post Office, Liveypool. 6994 


SITUATIONS WANTED. 

A Gentleman, who has ex- 
~ ceptional experience as MANAGER of ENGI- 
NEERING WORKS, desires ENGAGEMENT in the 
same orsimilar suitable capacity. He has an intimate 
technical and commercial knowledge of the trade and 
profession, and of the means and methods and essen- 
tial conditions of profitable production; a sound 
knowledge of design and of the value of materials and 
workmanship; and has been most successful in the 


management of workmen and staff.—Address, P 238, 
Offices of ENGINEERING. P 238 


TX Firms Starting Branches 

or Requiring Representative in Russia, Siberia, 
or Northern Europe.—An A.M.I.C.E., practical Engi- 
neer and Builder, very active and pushing, with 
seventeen years’ experience (twelve in Russia) erecting 
and managing works and superintending steamers, is 
OPEN to ENGAGEMENT; great experience with 
contractors and men; knows country length and 
breadth; four languages; highest references.— 
Address, W. J. M., Offices of ENGINEERING. P 206 


dvertiser Seeks Re-Engage- 
MENT as Manager; age 39; good general 
experience in designing, estimating, and control of 
works ; eleven years draughtsman, seven as manager ; 
M.I.M.E. ; first-class references. — Address, P 231, 
Offices of ENGINEERING. 231 


P. 
‘A. First-Class (B. of Trade) 


A Certificated Man, age 25, who has had pre- 
vious experience in drawing office, DESIRES PLACE 
as Improver.—Address, ENGINEER, care of ‘‘ CHINA 
TELEGRAPH,” 79, Gracechurch St., London, E.C. P 222 


Re-Engagement Wanted, by 


a Gentleman of great experience, as Cashier, 
Book-keeper, or any responsible position; twenty 
years’ experience as chief clerk in a large engineer's 
firm. First-class references.—Address, W., care of 
FIELD, 46, Barry Road, East Dulwich. P 221 


R Ottman, Agent, 81, Boule- 
* vard Anspach, Brussels, will be glad _ to 
REPRESENT MANUFACTURERS at forthcoming 
Brussels Exhibition, 1888. P 161 












































PARTNERSHIPS. 
[T° Civil Engineers in practice. 
—The undersigned INVITE CONFIDENTIAL 
COMMUNICATIONS from Firms, or Gentlemen of 
standing and repute, who are open to admit qualified 
Partners, or to sell outright. . 
WHEATLEY KIRK, PRICE, and GOULTY, 52, 
Queen Victoria Street, London, E.C. 5371 


heatley Kirk, Price, and 

GOULTY ee 1850), MECHANICAL 

and ELECTRICAL VALUERS, AUCTIONEERS, and 

ARBITRATORS, Albert Chambers, Albert Sq., Man- 

chester; and 52, Queen Victoria Street, London, EC. 
Telegraphic Addresses : 

Manchester Office, Inpicator. London Office, INDICES. 


ngineering Firms of Good 


REPUTE, open to admit partners or desirous 
of selling outright, are requested to communicate 
with the undersigned, who have numbers of clients 
open for such.— WHEATLEY KIRK, PRICE, and 
GOULTY, 52, Queen Victoria Street, London, E.C., and 
Albert Square, Manchester. 6677 


artnerships.—Gentlemen 


ractical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to comnr- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required. WHEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Victoria Street, London, E.C., 
and Albert Square, Manchester. 




















WANTED. &c. 


anted Immediately, 6-Ton 
STEAM HAMMER, jorageend P — 
forgings, good working order, by noted makers.— 
ARTHUR M. WILD, Sheffield.” P 218 


Boer Drilling Machine 
WANTED, New or Second-hand; must be in 

good condition.—Address, P 203, Office of ——. 
ING. 2 


frre Bar Wanted; the most 
improved air distributing and smoke consuming. 
—Address, MARINE, Keitu & Co., Advertising Agent, 
Edinburgh. P 212 


oilers.— Wanted, One or Two 
BOILERS, 40 to 50 HP. to be paid for pars cash 

5 soun As 
ed and pays hom 4 POEMENT, at HoRNCASTLE'S, 
61, Cheapside, E.C. P 220 
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—_—— 


tone Breakers.— Which ones 
are the best for Basalt Breaking, and who can 
supply same ?—Please address G. 6383, care of RUDOLF 
Mosse, Munich. _P 167 


FOR SALE. 


F= Sale, Two Pairs of Com- 


POUND MARINE ENGINES, surface condenser, 
120 HP. nominal and 90 HP. nominal respectively ; 
manufactured by a leading firm of engineers.—For 
price and terms address, P 137, Offices of Enat- 
NEERING. P 137 


Fx Sale, a New 14 HP. 


PORTABLE, by Marshall, Sons and Co., Ltd., 
Gainsborough ; extra large firebox for burning wood, 
and automatic expansion gear; working pressure, 
90 Ib.; with all their latest improvements. Will be 
gold at a considerable reduction, having been purchased 
fora special job and not wanted. Can be seen under 
steam if necessary.—FRANCIS B. WELCH & CO., 
Engineers, Atlantic Works, Manchester. P 208 


Sale, New Horizontal 


or 
i Compound -Condensing TANDEM ENGINE, 
25 HP. nominal; cylinders 12 in. and 22 in. diam. by 
24 in. stroke ; lagged with teak, and fitted with auto- 
matic expansion gear. New Patent Vertical Multi- 
tubular STEEL BOILER, 5 ft. diam. by 11 ft. high; 
with smoke-box, funnel, and all mountings complete. 
All ready for delivery.—Apply, G. K. STOTHERT 
anp CO., Engineers, Bristol. 7142 


T° be Let or Sold, the Old- 


established IRON FOUNDRY and AGRICUL- 
TURAL IMPLEMENT MANUFACTORY, Trowbridge 
Road, Bradford-on-Avon, wherein a successful business 
has been carried on for the past sixty years. 

The Goodwill will be included in the Letting. 
The Stock-in-Trade, Tools, and Effects to be taken 
at Valuation. 

Apply on the PREMISES, or to Messrs. FOLEY 
and SON, the Mart, Manvers Street, Trowbridge. 
Rental £50. P 219 


be Let or Sold, a Large 


0 
j i FREEHOLD FACTORY, covering 6,509 square 
yards, with Large Open Yard, total over 34 acres. 
Fitted with powerful double-cylinder Steam Engine 
and two Boilers. Town gas is laid on. 

The premises communicate with the Great Western 
and Midland Railways, are connected with the City 
Sewers, and have riparian water rights. Gloucester 
being the most inland port, these premises are re- 
markably well situated for a factory. 

Could be disposed of as a whole or divided. If 
required, more land could probably be obtained of 
adjoining land owners. 

Apply to Messrs. BRUTON, KNOWLES, & CO., 
Land Agents, Gloucester; or MANAGER, GLoucESTER 
Wagon Co., Limited, Gloucester. O 349 


Fipgineering Works & Foundry 


(Freehold) FOR SALE or RENT, very cheap ; 
complete plant and machinery ; buildings cover nearly 
anacre. Plenty of local trade; practically noopposition. 
Grand opportunity for new manufacturing company 
wanting to make immediate start.—-Apply, KINSON 
POTTERY, Poole. O 339 


}yngineering Foundry and 
BOILER WORKS.—TO BE SOLD as a Going 
Concern (owing to retirement of a D pag Extensive 
and old-established Works situated in a large town in 
the West Riding of Yorkshire. The Business has been 
carried on (by successive partnerships) for upwards of 
fifty years, and in the construction of engines of every 
deseription, boilers, brass and iron castings, as well as 
for its important colliery and jobbing work, has 
acquired a very high reputation. At the present time 
it is expected that a good source of revenue will accrue 
to the concern through the Contracts entered into 
with the patentee for the making of a highly approved 
steam stone breaker. The works are extensive, and 
comprise all the necessary Workshops and Offices, and 
also Manager’s House with a number of Cottages, 
which are mostly occupied by the workmen, and could 
be included in the purchase. The Machinery and 
Tools are of modern construction, and by the best 
makers, and include all the usual Smiths’, Fitters’, 
Turners’, and Boiler Makers’ Appliances and Tools. 
The Stock and Stores will also be included in a Sale.— 
For further particulars and cards to view, apply to 
Messrs. THOMAS, WADE, GUTHRIE, & CO., 
Chartered Accountants, 71 King Street, a 
29 





























teel Trade.—To be Sold or 
LEASED, IRONWORKS, excellently situated, 
at a large Seaport in the North of England. They 
are well suited for immediate conversion into Steel 
Works. The site is ample in size, and the Machinery 
and Plant being modern and substantial, would, toa 
large extent, be available without alteration. Rail- 
way into the works, and shipment at under one 
shilling per ton. Thisisarare opportunity for quickly 
and easily getting into the now profitable steel trade. 
Terms unusually favourable to an eligible purchaser 
or lessee.—Apply to JEREMIAH HEAD, Esq., Civil 
Engineer, Middlesbro’, or to HUTCHINSON and 
LUCAS, Solicitors, Darlington. 


Sheet Iron Works on River 


Tyne FOR SALE, complete in every respect ; 
capable of turning out 70 to 80 tons of thin sheets per 
week, Present mortgage can remain. As the manu- 
facture of thin sheet iron is gradually leaving the 
interior and being commenced on the coast, this is a 
splendid opportunity for anyone with moderate capital 
stepping into complete works on one of the principal 
rivers in the kingdom, where the two chief raw 
materials (pig iron and coal) are both to be had on 
the spot, and from whence the sheets can be shipped 
direct to all parts of the world.—Apply to SNOWBALL 
and CO., Mechanical Valuers, &c., Side, Newcastle- 
on-Tyne. P 186 








CHARLES GRIFFIN & COMPANY’S NEW BOOKS. 





THIS DAY, Medium 8vo, with Seventeen Litho. Plates and Numerous Illustrations. 30s. 


BRIDGE CONSTRUCTION (a Practical Treatise on): 


Being a Text-Book on the Design and Construction of Bridges in Iron and Steel. 


For the use of 


Students, Draughtsmen, and Engineers. By T. CLAXTON FIDLER, M. Inst. C.E. 





[N DISPENSABLE FOR THE ENGINEER. 


By W. J. MACQUORN RANKINE, C.E., LL.D., F.R.S., 


Late Reg. Prof. of Civil Engineering in the University of Glasgow. 

I.—A MANUAL OF APPLIED MECHANICS. Eleventh edition. 6d. 
IIL.—A MANUAL OF CIVIL ENGINEERING. Sixteenth edition. 
III.—THE STEAM ENGINE AND OTHER PRIME MOVERS. Eleventh edition. 


In crown 8vo, cloth. 


(Just Published. 
12s. 6d. 


12s, 
16s. 


IV.—A MANUAL OF MACHINERY AND MILLWORK. Fifthedition. 12s. 6d 


V.—USEFUL RULES FOR ENGINEERS, ARCHITECTS, BUILDERS, “ELECTRICIANS, &e. 


edition. 10s. 6d. 


Sixth 


.—A MECHANICAL TEXT-BOOK : A Simple Introduction to the Study of Mechanics. Third edition. 9s. 


VI 
VII.—PROFESSOR RANKINE’S MISCELLANEOUS 
TAIT, M.A., and Fine Portrait on Steel. 


SCIENTIFIC PAPERS. With Memoir by Professor 


Royal 8vo, handsome cloth. 31s. 6d. 





Pocket-size. Fourtn Epition. Revised. 7s. 6d. 


n Electrical Pocket Book. 


By JOHN MUNRO, C.E., and A. JAMIESON, 

C.E., M.S.T.E., F.R.S.E. With Diagrams. Leather. 

** WONDERFULLY PERFECT. Worthy of all the 
commendation we can give it.”—Electrician. 


Royal 8vo, Handsome Cloth, 25s. 


[the Stability of Ships. By 


SIR EDWARD J. REED, K.C.B., F.R.S., M.P. 
With numerous Illustrations and Tables. 

‘* THIS IMPORTANT AND VALUABLE WORK . . cannot 
be too highly recommended to all connected with 
Shipping interests.”—Jron. 

‘*This VERY IMPORTANT TREATISE. . . THE MOST IN- 
TELLIGIBLE, INSTRUCTIVE, and COMPLETE that has ever 
appeared.” —Nature. 

“The volume is AN ESSENTIAL ONE for the Ship- 
building Profession.”—Westminster Review. 








Second Edition, Revised, 7s. 6d. 


Text-Book on Steam and 


STEAM ENGINES, for the use of Students 
preparing for Competitive Examinations. By A. 
JAMIESON, C.E., F.R.S.E., Professor of Engineering, 
Glasgow, West of Scotland Technical College. With 
200 etientions and four folding plates. 

“The Bzsr Book yet published for the use of Students.’ — 
ENGINBER. 





In 8vo, with 43 Lithographic Plates, and numerous 
Illustrations, 25s. 


ydraulic Power and Hy- 
DRAULIC MACHINERY for the use of PRAC- 
TICAL ENGINEERS and STUDENTS. By HENRY 
ROBINSON, M. Inst. C.E., F.G.S., &c. Professor of Sur- 
veying and Civil Engineering, King’s College, London. 
“ A book of great professional usefulness.”—Lren, 6953 





LONDON : CHARLES GRIFFIN & 








Fer Sale, on Hire Purchase. 


—MACHINERY of all descriptions Compan 
on deferred payments by ROWLAND G. and 
CO., 153, Fenchurch Street, London, E.C. Write for 
Circular. Agents Wanted. 7082 


ew Rock Drills for Sale, 


Ten Sets. Complete equipment; together or 
separate ; inspected in London. A bargain.—Apply, 
T. H. BRIDGES, 138, Leadenhall Street, E.C. P 241 


Rots’ Blower.—To be Sold at 


a low price; 10in. orifice.—J. C. R. OKES, 
39, Queen Victoria Street, London, E.C. P 228 


ne 10 HP. Traction Engine, 


in good working order, eight years old, TO BE 
SOLD cheap.—Apply, W. POTTINGER, Winchester. 
P 224 


Machine Tools, comprisin 
100 ape 


Lathes, Drills, Planers, Shapers, Slotters, 

&c., READY FOR DELIVERY.—For Detailed List 
apply, SCOTT BROS., Halifax. ___7173 
Bowlers, all kinds and sizes: 
Vertical X Tube, Multitubular, Portable, Cornish, 
Lancashire, and ‘‘ Field” Tube.—THE GRANTHAM 
CRANK & IRON OO., Lrp., Grantham. 7143 


M arine Engines, Compound 

Surface Condensing; cylinders, 19 in. and 
35 in. by 27 in. stroke, complete to end of crank shaft.— 
Apply, SMITH BROS. &CO., Kingston Engine Works, 
Glasgow. P 204 


] 
Bowers for Sale.—One Ege- 


END BOILER, 38 ft. by 6 ft., plates § in. thick. 
One EGG-END BOILER, 43 ft. by 5 ft., plates } in. 
thick. Both in good order and lately working at 
50 lb. pressure; on view.—Apply, CARDIFF IRON 
AND TIN PLATE CO., Melin Griffith Works, near 
Cardiff Station, Llandaff Taff Vale Railway. P 205 


Dredging Plant for Sale.— 

The Dublin Port and Docks Board is prepared 
to SELL an IRON STEAM DREDGER, two towed 
Iron HOPPER BARGES, and two Iron Steam HOPPER 
































BARGES. Particulars may be obtained, and the 
Plant seen in Dublin, on application to the Engineer 
of the Board, B. B. Stongy, Esq., Port and Docks 
Office, North Wall, Dublin. 
By Order, N. PROUD, Secretary. 
Port and Docks Office, Dublin, 
__1st December, 1887. P 216 
N ew Tramway Engines, 4 ft. 
8} in. gauge.—FOR SALE, TWO New Powerful 
ENGINES, fitted with all Board of Trade requirements ; 
very cheap.—Apply, T. H. BRIDGES, 138, Leaden- 
hall Street, London. 0 
9 5 HP. Portable Steam En- 
GINE, with or without Reversing Gear, high- 





class, New, FOR SALE cheap. Also an excellent 
Second-hand 16 HP. PORTABLE ENGINE, thoroughly 
repaired.—Apply to BARROWS & STEWART, En- 

503 


gineers, BanBury, Oxon. 
(Sontractors’ Locomotives for 
SALE. 


One 14 in. cylinder, 6 wheels coupled. 
do. 6 do. 





Two 13 in. 
One 12in. do. 6 do. 
Fourl0in. do 4 do. 


One 9 in. do. 4 do. 

The above engines are the manufacture of Manning, 
Wardle & Co., Leeds; Hunslet Engine Co., Leeds, 
ye Fox, Walker & Co., Bristol, and are of recent 

e 





ocomotive Tank Engines 
always in stock or progress.—HUDSWEL 
CLARKE and CO., Railwa: Foundry, Leeds, Sole 
Makers of RODGERS’ PATENT WROUGHT-IRON 
ULLEYS. See Illus. Advt. (folio at foot) page 44. 


[lank Locomotives, 4 or 6 
‘~ _ Wheels coupled. Specificati d ‘k . 
ry al to Main Line Rugines.—Ap ly to R. & W. 
pa ORN, LESLIE & CO., Ltd., ngineers, New- 
e-on-Tyne, See Advt. (folio at foot) page 45. 
6681 








They may be viewed and photographs obtained upon 
pplication to Messrs. HOLME & KING, Railway 
Contractors, Billericay, Essex. P 95 


Fer Sale.—12 in. Centre Self- 


acting, Sliding, Surfacing, and Screw-cutting 
GAP LATHE, 18 ft. bed. 
One § in. Single-ended Punch and Shearing Machine. 
One 4 in. ” ” ” ” ” 
One # in. Double-ended ,, ‘i és 
One 4 ft. 6 in. Radial Arm Drilling Machine. 
One 5ft.O0in. ,, Po a. - 
One 6ft.6in. ,, = = 
One 14 in. stroke Shaping Machine. 








GEO. BOOTH & CO., Tool Makers, Halifax. P 169 


CO., EXETER STREET, STRAND. 
Epgizes for Yachts, Tugs, or 
LAUNCHES. 


The ee | Engines are in STOCK, and in WORK, 
and can be delivered promptly :— 
4 in, diam. by 4 in. stroke, single cylinder. 


4in. ,, by5in. ,, doublecyl., Admiralty pattern 
4} in, ” by 5 In. ” ” ” ” 
6gin.,, by6in. ,, * ” ” 
Sin. , byl0in. ,, ” ” ” 





(Sompound Surface - Conden- 
SING ENGINES. 

4 in. and 7 in. diam. by 5 in. stroke, Admiralty pattern. 
6hin.,, Stin. ,, by6in. ,, 
Tm. » MM. w 
Shin.,, 15in. ,, by10in. ,, 
llin. ,, 22in. ,, by 16in. ,, 

All the above are of the very best material and work- 
manship, nicely finished. 

Full particulars and prices on application. 


Mumford, Culver Street, 

COLCHESTER. 6964 

[punch Engines for Sale.— 

The following High-Pressure Launch Engines 

are in hand, and could be delivered on short notice :— 
SINGLE-CYLINDER ENGINES— 





3} in. diameter, 34 in. stroke 
4 ” 4 ” 
5 ” 5 ” 
6 ” 6 ” 


10 ” ll ” 
Dovs.E-CYLINDER ENGINES— 
a in. diameter, 5 in. stroke 
4 


” 5 ” 
5 ” 6 ”» 
6 ”» 7 ” 

» 6 » 
ef ” 7 ”» 
8 9 


” »”» 
12 99 14 ” 
The sizes 4} in. and 6§ in. diameter, are Admiralty 
patterns. 
COMPOUND SURFACE-CONDENSING ENGINES, 


suitable for Launches, Yachts, Trawlers, Tugs, 
Lighters, or Small Cargo Vessels. 
6 in. and 12 in. diameter, 7 in. stroke 
t w« ” 8 ” 
10 4 20 ” 12 ” 
ly, 2 ” 12,5 
1 5 27 ” 18 » 
All the Compound Engines are fitted with Payton and 


Wilson’s Patent Circular Balanced and Double-Ported 
Slide Valves, and the larger one is also fitted with Joy’s 
Patent Valve Gear. 

Apply, ALEX. WILSON & CO., Engineers, Vauxhall 
Iron Works, Wandsworth Road, London, S.W. 6162 





AUCTION SALES. 


SALE BY TENDER.—AII the Machinery, Fixed and 
Loose Plant, &c., in the Bromley Rice Mills, St. 
Leonard Street, Bromley-by-Bow, consisting of 
Separators, Smutters, Barley Mills, Blowers, Cone 
Brushes, Elevators, wrought-iron Shafting and 
Gear, Hoisting Tackle, Leather Belting, Lathes, 
Stone Dressing Machine, Mill Stones, Sack Barrows, 
Weighing Machines, a large quantity of Smiths’ and 
other Tools and Sundry Effects. 


essrs. Humbert, Son and 
FLINT are instructed to OFFER FOR SALE 
BY TENDER, in two lots, the whole of the above 
Valuable Property. Tenders to be delivered on or 
before Tuesday, 6th December, at Twelve o’clock. 
May be viewed. Catalogues and Forms of Tender 
may be had on application to Messrs. HUMBERT, 
SON & FLINT, Lincoln’s Inn Fields (corner of Serle 
Street), W.C. P 188 


MANUFACTURING PREMISES AND STEAM MILL. 
By OrprR oF EXEcuToRS. 
PENTONVILLE.—Valuable and important Block of 
Premises, with Engine, Boiler, Plant, &c., No. 11, 
Baron Street, with good Dwelling House attached, 
spacious Yards, Stabling, &c. Term 62 years direct 
from the freeholder at £42 per annum; also Two 
Dwelling Houses with Shops, on building lease at 

£12 per annum. : 

M r. George A. Bickerton 

will SELL the above at the Mart, E.C., on 
TuurspAy, DecemBer 8th, 1887. Particulars at the 
premises ; at the Mart, E.C.; of NEVILL JOURDAIN, 
Esq., Solicitor, 45, Ludgate Hill, E.C.; and at Mr. 
BICKERTON, Auction and Agency Offices, 62, King 
William Street, E.C. P 189 











PRELIMINARY ANNOUNCEMENT. 
Royal JUBILEE EXHIBITION, MANCHESTER, 1887. 
SALE OF FURNITURE UTENSILS, 
The Executive Committee have Instructed 


essrs. William Wilson and 


SON to SELL BY AUCTION, on Mowpay, 
DEcEMBER 12th, 1887, and following days, commencing 
at Eleven o’clock each day, on the premises, the FUR- 
NITURE UTENSILS, FITTINGS, and other EFFECTS. 
used in connection with the Exhibition. 

For further particulars and information apply to the- 
AUCTIONEERS, 29, Fountain Street, Manchester, 
Mr. WILLIAM BENNETT, Clerk of Works at the 
Exhibition, or to the undersigned. 

By Order of the Executive Committee, 
ANDREW A. GILLIES, Secretary. 
Offices: Albert Square, Manchester. P 227 


PRELIMINARY ANNOUNCEMENT. 

ROYAL JUBILEE EXHIBITION, MANCHESTER, 188 
IMPORTANT AND EXTENSIVE SALE OF VALU- 
ABLE BUILDING MATERIALS. 

The Executive Committee have Instructed 


essrs. William Wilson and 


SON to SELL BY AUCTION, on Wepvzspar 
and Tuurspay, the 14th and 15th days of Decemser, 
1887, and the following day if necessary, commencing 
each day at Eleven o'clock, the Whole of the Valuable 
BUILDING MATERIALS and ERECTIONS situate at 
Old Trafford, Manchester, used in connection with the 
Exhibition, which will be described in catalogues that 
may shortly be obtained from the AUCTIONEERS. 

For further particulars and information apply to the 
AUCTIONEERS, 29, Fountain Street, Manchester, 
Mr. WILLIAM BENNETT, Clerk of Works at the 
Exhibition, or to the undersigned. 

By Order of the Executive Committee, 
ANDREW A. GILLIES, Secretary. 
Offices: Albert Square, Manchester. P 2% 





” 
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PUBLICATIONS. 


MECHANICAL ENGINEERING TERMS. 
Just Published, crown 8vo, 7s. 6d. cloth (postage 6d.) 


) : > 

ockwood’s_ Dictionar of 
TERMS USED IN THE PRACTICE OF ME- 
CHANICAL ENGINEERING; current in the Drawing 
Office, Pattern Shop, Foundry, Fitting, Turning, 
Smiths’, and Boiler Shops, &c., comprising upwards 
of six thousand definitions. Edited BY A FOREMAN 
PATTERN-MAKER. P 235 
CROSBY LOCKWOOD & SON, Stationers’ Court, E C. 


Fourti Epition, REVISED anp ENLARGED (1888). 
Waistcoat pocket size, 1s. 6d. leather (post free). 
mith’s Tables, Memoranda, 


and CALCULATED RESULTS, for MECHANICS, 
ENGINEERS, BUILDERS, CONTRACTORS, &. By 
FRANCIS SMITH. 








**Exhaustive as well as accurate.” — Colliery 
Guardian. P 236 
CROSBY LOCKWOOD & SON, Stationers’ Court, E.C. 





15TH YEAR] Ready early in December. (188s. 


? c pse 
alvert’sMechanics’Almanack 
POPULAR PRACTICAL INFORMATION. 
Will contain, amongst other specially written 
articles, — 

** Removal of roof over departure platform of ms - 
Cross Terminus, G.N.R.,” with 17 diagrams. y 
R. W. Bancrort. 

“The work of moving a train on a horizonta 
plane.” By W. Warp. 

“Taking out patents.” 

‘‘Laddering a tall chimney.” 

‘*How to improve a fireplace.” 
TEALE. 

‘* Simple slide valve, and ‘Zeneuers’ diagram.” By 
Perry Hib. 

“The use and care of chains” (a paper). By Henry 
Apams, M.I.C.E. 

“*Engineering and building notes.” By F. J. Ban 
CROFT. 

“The steam engine indicator.” 

** Proportions of eye bar heads.” 

** Useful notes for engineers.” 

“The dignity of labour.” 

“Cutting speeds in turning, boring and milling,. 

°.” 


By T. Brivesn 


And miscellaneous notes, tables, and information 
useful to all practical men. 
Price FOURPENCE, by post FIVEPENCE. 
London: Joun Heywoop; Simpkin; G. VICKERS ; 
Spon; MENZIES. P 193 
Manchester : Joun CALvERT ; Joun Heywoop. 


~ PRACTICAL TREATISES, by THOMAS BOX. 
In crown 8vo, cloth, as under, viz.: 


[ihe Strength of Materials, 


536 pp., 150 tables, 27 plates .. 8s. Od 


A PRACTICAL TREATISE ON HEAT, 
300 pp., 120 tables, 14 plates a -. 128. 6d. 
A PRACTICAL TREATISE ON MILL 
GEARING, 120 pp., 36 tables, 11 plates .._ 73. 6d. 


PRACTICAL HYDRAULICS, 80 pp., 30 
tables, 8 plates .. ty aA Py — ee. 
London: E. & F. N. SPON, 125, Strand. P 177 


he Life and Work of 


JOSEPH FIRBANK, J.P., D.L. 
(Railway Contractor.) 
By FREDERICK McDERMOTT, Barrister- 
at-Law. 
With Portrait and numerous Illustrations. 





8vo. 5s. 
P 196- 





London : 


Now Ready, crown 8vo, price 2s. 6d. 
Handbook for Steam 


USERS, being Rules for Engine Drivers and' 
Boiler Attendants, with Notes on Steam Engine and 
Boiler Management and Steam Boiler Explosions, by 
M. POWIS BALE, M.I.M.—., A.M.LC.E., Author of 
‘*Wood-Working Machinery,” ‘‘ Saw Mills,” ‘“ Stone- 
Working Machinery,” ‘‘ Steam and Machinery Manage- 
ment,” &c.—London: Lonemans, Green & Co. P21 


Vy hitaker’s Almanack.—The: 


Best, the Most Complete, the Cheapest and, 

the Most Useful Almanack published. The 1888 Edition 
considerably improved, will be ready in December. . 
London : WHITAKER & SONS. O 945- 

er" ; 

M r. Lloyd Wise’s Circular 
of Information as to British, Colonial, and 
Foreign Patents for Inventions, and the Registration 
of Designs and Trade Marks, may be obtained (post 

free, 7d.) from his Office for Patents, 46, Lincoln’s Inn 
Fields, London, W.C. ({TeLerHong No. 2766.) 7110 
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In Two Vols., large folio, price in cloth, 31s. 6d.; 
half-bound morocco, 42s. 
. = ° ° 
[ ocomotive Engineering and 
THE MECHANISM OF RAILWAYS. A Treatise 
on the Principles and Construction of the Locomotive 
Engine, Railway Carriages, and Railway Plant, with 
Examples. Iluatrated by 64 large Plates and 240 Wood- 
cuts. By ZERAH COLBURN and D. kK. CLARK, C.E. 
London and Glasgow P 143 
WM. COLLINS, SONS, & CO., ” LIMITED. 


Just published, royal 82mo, roan, gilt edges, 68 


Pocket- Book of Useful For- 


MULZ AND MEMORANDA for Civil and 
Mechanical Engineers. By GUILFORD L. MOLES- 
WORTH, Mem. Inst. C.E., Mem. Inst. M.E., Consulting 
Engineer to the Government of India for "State Rail- 
ways. Twenty-second Edition, revised and enlar, 

London : E. & F. N. SPON, 125, Strand. 37 


APPLIED MECHANIC S. 


DESIGNED TO Assist STUDENTS OF RANKINE’S 

APPLIED MECHANICS AND CIVIL ENGINEERING. 

By THOMAS ALEXANDER, C.E., Professor of 
Engineering, Dublin University, and 

ARTHUR W. THOMSON, B. Sc., A. M. Inst. C.E. 
Part I., 4. 6d.—Longitudinal "Stress. Part IL., 
10s. 6d.—Transverse Stress; Bending and Shearing 
Force Diagrams for fixed and moving loads drawn to 

scale; Practical Examples of Beam Design. . 
003 


ay MACMILLAN & CO., LONDON. 
“ce 
ELECTRICAL PLANT.” 
For every description of New and Second-hand 
ELECTRICAL APPARATUS, PLANT, and INSTRU- 
MENTS, &c., 
READY FOR IMMEDIATE DELIVERY, 

CONSULT 
“ELECTRICAL PLANT,” 
Published Monthly; Post Free, Sixpence. 

OFFICES : 6975 


52, QUEEN VICTORIA STREET, LONDON, E.C. 
_ Telegrams, ** INDIOES,” London. Telephone, 1533. 


o Engineers (Young & Old). 


—An seinen series of articles on ‘‘ Examples of En- 
gineering Estimates, Cost and Accounts for the use of Young 
Engineers and others,” will be commenced in the first issue of 
The Mechanical World for 1888. The articles will be written 
specially for the Mechanical World by an experienced General 
Manager, who will treat the subject in a most exhaustive and 
thorough manner. To managers, estimate clerks, and foremen, 
these articles will prove invaluable. 

A new volume of The Mech l World c on January 
7th, 1888. Order of any newsagent. 64 columns One Penny 
Weekly. Prizes Four Guineas Monthly. 7086 





























MISCELLANEOUS. 


MARINE BOILERS. 
See Advt. (folio at foot) page 50, Nov. 11th. 


Lindsay Burnet and Co., 


GOVAN, GLASGOW. 
TALEGRAMS : “ Burnet,” Guaseow. 


__ Boiler Plates Flanged for the Trade. _ 6635 


HAULING-UP SLIP MACHINERY (Non-FLEETING), 
anD TRAVERSING SHEERS (LAND oR FLOATING). 


ay, Summers, and Co., 
ENGINEERS AND SHIPBUILDERS, 
SOUTHAMPTON, are the original Patentees and Manu- 
facturers of the above. Upwards of sixty sets of their 
Sheers are now at work for Lifts up to 150 tons. 
Prices on application. 6768 








Gnowball and Co., Side, New- 


CASTLE-ON-TYNE, Engineers, Mechanical 
Valuers, &c.—Careful VALUATIONS MADE of Ma- 
chinery, Works, &c., for Partnership, Probate, Bank- 
ruptey, or other le pope Inspectors of Machinery, 
Plant, &c., on behalf of parties abroad. 6951 


m. Murdoch and Co., 
20, CARLTON PLACE, GLASGOW, 
PATENTEES AND MAKERS oF 7155 


Marine Engine Governors. 


THE 


E. P. S. 
Attomatic System 


FOR THE 

PUBLIC SUPPLY OF ELECTRICITY 
FROM 

BATTERIES, 





STORAGE 





A Pamphlet on this subject containing full details 
is now ready for issue, and will be sent free by post 
on application to the SECRETARY, ELEctricaL Power 
Stroraes Company, Limited, 4, Great Winchester Street, 
London, E.C. 


Partridg ge and Cooper, 192, 


FLEET STREET, LONDON, Wholesale ond 
Retail Manufacturing Stationers. Tracing Linen, 
Tracing Paper, Drawing Paper, Sectional Paper, 
Mounted Papers, Continuous Papers, Pencils, Pens, 
&e., at reduced Prices. Samples and prices free. 6680 


A gency in France. —Patents. 


-_- large French Manufacturing House is 
OPEN to MAKE any MECHANICAL APPARATUS 
in connection with Boilers, Steam and Gas Engines, 
or the Electric Light, &e., &c. When manufacture 
is not required an Agency would be undertaken for 
the ag of the Patents.—Address, Monsieur 
V. DAIX, Ingénieur Constructeur, Chevalier de la 
Légion d’Honneur, St. Quentin (Aisne), France. 7145 

”? 
"he “Coventry” Challenge 

STEAM PUMPS—the best and cheapest in the 
market, are ia extensive use for all | pumping purposes, 
giving the greatest satisfaction. For prices and parti- 
culars apply to the Sole Maker, J. HATTON, Bagheesr, 
Cov ae See Illus, Advt. last week (folio at ro 
page 22.00 6824 


Brss & Cop} per Boiler Tubes, 
—MUNTZ’S METAL COMPANY, LIMITED, 
French Walls, near Birmingham. = Manufacturers | of 
Solid Drawn Brass and Copper Boiler Tubes, Co’ 





denser Plate and Tubes, Pump Rods, Screw Bolts, Ro. 
London Agents, CHARLES Poss’ & CO., 23, Rood 
Lane, London, E. Cc, 533 


4 





r. J. H.Rimbault, Engraver | 


to “Engineering,” ‘‘Iron,” ‘‘The en, WG 
World,” &c., 30, Maiden Lane, Covent Garden, W 
Private orders lers promptly executed. 


Roberts and Co., Ltd. (c. 


e Rossrts, Managing Director), makers of RatL- 
way Wacons, Sugar Cane Trucks, TAR TANKS, &€.— 
Railway Wagon Works, Horbury Junction, near Wake- 
field. Telegraphic Address, ‘‘ Roberts, Horbury.” 6770 


T° Manufacturers of Deep 
SEA CABLES and ELECTRIC CONDUCTORS. 
—A NEW PLIABLE BITUMINOUS SUBSTANCE, 
perfect in insulating eng imperishable either 
under or above ground, or in fresh or salt water, 
or gas, the cost of which, as compared with other 
insulating compounds, is nominal, being less than 
3d. per Ib., though of light specific ‘gravity. —Apply to 
the atentee, Mr. DONALD NICOLL, Assoc. Inst. C.E., 
12, Buckingham Street, Charing Cross, London. P 136 


xperimental Work and 


Machines made for Special Jobs. Patents and 
Ideas worked out for Inventors and others and Models 
of same. Small Forgings in Iron and Steel in large 
or small quantities, either rough or machined. 
Estimates furnished and quotations given.—HIRST’S 
ENGINEERING WORKS, West Croydon, S.E. P 113 


YT" Engineers, Architects, and 


SURVEYORS.—Splendid Large OFFICE TO 
BE LET, in a fine new building close to the Law 
Courts and the Chancery Lane Safe Deposit. Lighted 
by electric light. Every convenience. First-class 

sition. Low rent.—Apply, at once, at the COL- 

ECTOR’S OFFICE in the Hall of 63 & 64, Chancery 
Lane. P99 


uarries to Let.—The Duke 


of Argyll’s Granite Quarries, with Plant, in 
Isle of Mull. The Granite is red of various shades. 
The Quarries are on the shore, and there are piers, 
&c., at which vessels can be loaded at all seasons. 
As ’ regards the quality of stone and size of blocks 
obtainable, it need only be said that all the columns 
and massive work of the Albert Memorial, Hyde 
Park, were got from these quarries. 
Offers will be received by Messrs. LINDSAY, 
HOWE & CO.,W.S., 32, Charlotte Square, Edinburgh ; 
or JAMES WYLLIE, Chamberlain of Argyll, Inveraray. 
The Quarries will be shown by RoBErT SINCLAIR, 
Ground Officer, Bunessan, on his receiving three days 
previous notice. P 107 


Jiriction of Slide Valves.— | w 


Payton & Witson’s Patent Circular, Balanced, 
and Double-ported SLIDE VALVES Reduce Friction 
~ a minimum, and effect a saving on the four follow- 

Lyra Ist. Saving of First Cost and Weight of 
alveGear. 2nd. Saving of Power required to actuate 
the Valves. 3rd. Saving of Steam, by having the 
Valves ae tight. 4th. Saving of Time and Ex- 
om pd not having to examine the Valves so 
uently. These Valves have now been in constant 

use since 1881, and several hundred Valves are now 
most successfully at work, giving results far superior 
to Piston Valves. All the riple-Expansion Engines, 
and Compound Surface-Condensing Engines made by 
the undersigned, are now soo with these Valves.— 
For further particulars app to ALEX. WILSON 
and CO. Vauxhall Iron rks, Wandsworth Road, 
London, 8.W. 6629 


[ro Tubes and Fittings for 


Gas, StzaAM, WatEeR, Hypravtic, and HEATING 
Purposes; Galvanised or White Enamelled inside. 
Coils up to 500 ft. without joint. Cocks, Valves, &c. 
JOHN SPENCER, Globe Tube Works, Wednesbury. 


6705 
rawings, Plans, Tracings, 


&c., executed with Accuracy and Despatch, on 
moderate terms, by MESSER and THORPE, Mecha- 
nical and General Draughtsmen, 8, Quality Court, 
Chancery Lane, 506 

M. & T. are thoroughly practical Engineers. 


Boers! Boilers !! Boilers!!! 


The Largest Stock in London of Cornish 

or Vertical Boilers for Sale or Hire, from 2 to 30 horse 
wer.—F. BONE, South London Boiler Works, Long 
e, Borough. Boilers repaired by practical men 
only. 6938 
































| ocomotive Tank Engines for 

Main Line Traffic, Short Line, Collieries, Con- 
tractors, Iron Works, Manufactories, &c., from a 
superior payee equal to their first-class Railway 
Engines, and specially adapted to sharp curves and 
heavy ents, ma mene be had at short notice 
from Messrs. BLACK, HAWTHORN & Co., Loco- 
motive, Marine, and Stationary Engine Works, — 
head-on-Tyne. 1524 


VY auxhall Donkey Pumps.— 


10,000 of these well-known Pumps have now 
been manufactured at our own works and sold by us 
during the last nineteen years. These Pumps 
maintain their position in regard to price, efficiency, 
and quality, against the numerous competitors which 
have from time to time arisen since their first introduc- 
tion. A large stock is always on hand from which 
orders can be promptly executed.—ALEX. WILSON 
and Co., Vauxhall Iron Works, London. 8.W. 6200 


(Hloucester Wagon Co., Lid., 


GLOUCESTER. 7101 
See Displayed Advt. (folio at foot) page 18. 


[the Midland Ry. Carriage}; 


AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, *TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every ‘description. Wagons built for Cash, Deferred 
Payment or Hire. E. JACKSON, tary. 
hief Offices : MIDLAND Works, BIRMINGHAM. 
Branch Works: ABBEY WORKS, SHREWSBURY. 5667 
London Offices: SuFFoLK Hovuss, Lavrenck Pountwey Hii 


he Metropolitan Railway 
CARRIAGE & WAGON COMPANY (Limited), 
Saltley Works, Birmingham, Successors to Messrs. 
JosEPH WricHT and Sons, Manufacturers of Railway 
Carriages, Tramway Cars, aaa and ilway 
Ironwork of every description 
RAILWAY CARRIAGES and WAGONS built for 
CASH, or UPON DEFERRED PAYMENTS EX- 
TENDING over a SERIES of YEARS. 
A large number of COAL, IRONSTONE, BAL- 
LAST, and other WAGONS to be LET on HIRE. 
Manufactory and Chief Office—SaLTLEY Works, 
BIRMINGHAM. 
Branch Wagon Works— Great EASTERN RAILWAY, 
PETERBOROUGH. 600 


[the Ashbury Railway Carriage 


AND tone COMPANY (Limited), 




















eanmanee of’ sea description of 

RAILWAY CARRIAGES AND WAGONS, TRAM- 

AY CARS, RAILWAY IRONWORK, Carriage 
pe Wagon Wheels, Axles, Iron Roofing, Girders, 
Turntables, Water Columns, Water Tanks, Pumps, 
Travelling and Fixed Cranes, Switches, Crossings, 
&e., &e. Wagons built for Cash, or for deferred 
—— .—London Office: 5, Westminster ears 


[the Burham Brick, Lime, aa 


CEMENT COMPANY, LIMITED, 
NICHOLAS LANE, LOMBARD STREET, E.O. 
Lonpon DEPOTS : 

BURHAM WHARF, BELVEDERE ROAD, 
LAMBETH, S.E., VICTORIA WHARF, AND DRAW- 
DOCK, NINE ELMS, S.W. 

GALT BRICKS, Cornice Tiles and Tubes, Quoins, 
Chimney Pots, Drain Pipes, &c. Grey Stone Medway 
Lime, fresh from the Company’s Kilns, delivered in 
barge-loads alongside or by the van-load, &c., from 
the Company’s Depét. Plaster of Paris, PORTLAND, 
SHEPPY, and ROMAN CEMENTS, as ‘manufactured 
at the Company's Works, Burham, on the banks of 
the River Medway, and at Murston, near Sitting- 
bourne, Kent. 

Bricks, Tiles, &c., of any design made to order. 
GREAT CULAND CLIFF HYDRAULIC LIME. 
This Lime is perfectly hydraulic, of great strength 
and tenacity, = sets readily — — and becomes 

very hard in a short 
PARR AND STRONG'S PATENT COMBINATION 
(See Builder, May 16th, 1868). 
The Burham Brick, Lime, and Cement Company, 
having been app ted sole cturers, are pre- 
pared to Supply Tubes for the Cellular Walls, &c. 
Prices and particulars forwarded on application. 
PETHER’S PATENT DIAPER BRICKS, 
manufactured only by the seen Brick, Lime, and 
Cement Compan: 
A great variety of designs are “prepared for diapered 
surfaces, string courses, circ’ columns, window 
heads, &c., to be seen at their London Depét. 529 











PATENT AGENTS. 


Alison Bros., P: Patent A. gents 


AND MECHANICAL bees Boe. 2g 
52, Chancery Lane, Holborn, London, W.C. British, 
—— and Fo Patents obtained. Searchca 
made. Designs and e Marks registered. 66E2 


Patents.—Mr. KB P. Alex- 


ANDER, Fel. Inst. P.A., of more than 
a —— — in patent ma matters, under- 
mnected with BRITISH, COLO 
NIAL, “una FO FOREIGN PATENTS, and REGISTRA- 
TION of DESIGNS and TRADE MARKS at moderate 
. OFFICE for PATENTS, 36, Southampton 
Buildings, London, W.C. 585 


PATENTS, &c., ACTS. 
m. Brookes and Son, 


PATENT AGENTS 
55 and 56, CHANCERY LANE, LONDON, 
(Established over 30 years.) 











W.O. 
3529 





I" Inventors. — Harris and 
MILLS, Patent | Aa, 23, Southampton Builds 

ings, London, W.C., shed 1866, UNDERTAKE 
all BUSINESS pe ay with patents in the United 
Kingdom, the Colonies, and all foreign countries. NINE 
MONTHS’ PROTECTION £4 4s. Attendance in the pros 
vinces at moderate charges. A Chart of 187 Mechanical 
Motions, with description of each, post free ls. 7111 


M:: P. Jensen, M.I.M.E., 


F.LP.A., of more than nema years’ experience 
in British, Colonial, and Foreign Patents, Trade Marks, 
and Design: Full particulars on application. —Office 
for Peleetn, ‘een & SON, 77, Chancery Lane, 
London, 7009 








FOR SOLICITORS ONLY. 


aten Agents, 


A. KUHNT anp R. DEISSLER, 
GERMANY, BERLIN, C. 


Protection for Inventions 

SECURED by Letters Patent at a trivial cost 
under the New Act. Designs and Trade Marks regis- 
tered.—R. E. PHILLIPS, M.I.M.E., Patent Agent and 
Expert, 70-72, Chancery Lane, London, W.C. 6292 


Telegram Address, —— London.” Telephone 


Phillips and Leigh (Henry 


Harineton LeiaH, Fel. Inst. Patent Agents), 
22, Southampton Buildings, Chancery Lane, London, 
W.C. Immediate Protection obtained for Inventions, 
Trade Marks and Designs in all Countries. 987 


T’phone No. 169. Tele. Address : ‘‘ Invention, London.” 


he New Patent Law.—To 


Inventors. GENERAL PATENT OFFICE. 
Established 1830. G. F. REDFERN & CO., 4, South 
Street, Finsbury, London. 

Provisional protection, £3 3s. French Patent, £7. 
Belgian, £3. Circular gratis. 2999 


atents.—9 Months’ Protection 


50s.; Patent Completed £6 10s.; Foreign Patents 
at very moderate rates. Searches, Opinions, Scientific 
Evidence. +; ade M. ROGERS, F.C.S., 21, Finsbury 
Pavement, E. 7088 


LANCASHIRE PATENT OFFICES. 


W . Thompson and Co., 
e 6, Bank Street, Manchester, and 6, Lord 
Street, Liverpool. The largest Provincial Patent Agency 
in Great Britain. —_— = INVENTORS SENT GRATIS. 
Lond Age ents : 042 

W. P. THOMPSON & BOU T, 323, High Holborn. 


atents.— Messrs. Vaughan 

and SON, British, yoocen, and Colonia] Patent 

Agents, 57, Chancery transact every 

description of business maauiol with Letters Patent 

for Inventions. ‘‘A Guide to Inventors” free by ae 
Established 1853. 









































oal-Saving Fire Bars. 
(Tenwick’s Patent.) 
GREAT ECONOMY IN COST and FUEL. 
ANDREW HANDYSIDE & CO., Limited, Derby. 
82, Walbrook, London. 6960 














New Catalogue of 


COPYRIGHT, ENTERED AT STATIONERS’ HALL, 


PRICH FIVE SHILLINGS. 


tock or 
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S Wood ‘ai Steel cae ot all ijn 





Launches, Yachts, 







—— ——— = 


OCHRAN & CO., Bidston Wharf, BIRKENHEAD. 





Tugs, and Barges, 



















tock or progress, 
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team Launch Machinery, all sizes, 
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Two Gold Medals, London International Health Exhibition, 1884. 


FRESH WATER F “ROM SEA WATER. 


For Ships, Yachts, To and Land Stations, 
Sizes 100 to 15,000 ons (oa, litres) per day. 
Normandy’s Improved Patent Condensers, guaranteed to yield, per 1 ton of coal, 23 
pe or 6100 gallons, of Fresh Water, which as it flows from the apparatus, is clear, , cold, 
ht-looking, agreeable, and equal in ‘taste and a pearance to the bast river water. 
ate org Improved Patent Condensers or Steamers will produce water of above 
quality when worked with the Greasy Steam from the Main Boilers, and at same time also 
supply Fresh a for feeding these Boilers, to replace that distilled and otherwise lost, 
thus avoiding the expenses and trouble due to the accumulation of Soa/e in the Boilers, 
and of preparin steam specially for disti 
The oa ht mah Fresh Water produced is eit er equal to, or 76, or 126, or 155 per cent. more 
than the Weight of Boiler Steam consumed by above Condensers, depending on kind of 
Condenser selected. Over 180 of Normandy’s Condensers have been supplied to Her 
Majesty's Ships, and over 900 to the German, ‘Deokshe Russian, Portuguese, Spanish, Dutch, 
Turkish, Brazilian, Chilian, Ja) Hoval 3 and Argentine Governments. e Royal Mail Steam 
Packet ‘Company, the Allan al Mail Steamers, the Cunard Royal Mai: Steamers, and 
many others for ships, and on land i in various parts of the world. Apply to 6898 


NORMANDY & Ca., Custom House Station, Victoria Dks., London, E. 


@ayYLOR AND @HALLEN, 
++ ENGINEERS, MACHINISTS, FOUNDERS, AND SMITHS.++ 


Steam Engines, 
Pumps. 
Shafting, 


Couptines, CoLLARs, 
BRACKETS, PEDESTALS, 
AND 














SCREW & POWER 


Presses, 


For CUrrine ovrt, 

DRAWING, STAMPING, 
AND EMBOSSING 

SHEET METALS, 





NUT FORGING PRESSES. 








MINTING 
MACHINERY. 


GUNPOWDER 
MACHINERY. 


TUBE 
MACHINERY. 
Rotary Shears, &c. 


|Aeant—MR. W. T. PARRACK, 
171, Queen Victoria 8t., 


_ OTHER BEARINGS. 
CAST-IRON 
* PULLEYS * 


FOR TRANSMISSION OF 
POWER BY BELTS. 








BOLT HEADING 
musi cm petawude M A C H I N E S 


DERWENT FOUNDRY, CONSTITUTION HILL. 


TELEGRAPHIC ADDRESS; ‘DERWENT,’ Birmingham. | 


DYLE & BACALAN, ci. PARIS 


Engineers, Contractors, and Makers of 


RAILWAY & TRAMWAY PLANT & ROLLING STOCK 


RAILWAY CARRIACES AND GOODS TRUCKS OF ALL KINDS. 
LOCOMOTIVE TENDERS.—AXLES and WHEELS com —TURNTABLES.—BLOCE 
SIGNALS,—CROSSINGS and SWITCHES.—_WATER VOIRS.—_HYDRAULIC 
CRANES BRIDGES TRON 1 ROOFS.—S ES. 

Iron Ships of al! descriptions.—Barges.—Dredgers.—Steamship Engines & Panes 
PLANS, PHOTOGRAPHS, AND PRICES ON APPLICATION AT THE 


London Office—60, FENCHURCH STREET, E.C. 


oneiensaies oti: HENRY ENTHOVEN. 


WITHINSHAW’S PATENT 


























HODGKINSON’S PATENT MECHANICAL STOKER) =: 


WITH OR WITHOUT SELF-CLEANING FIRE-BARS. 


AWARDED PRIZE MEDAL, INVENTIONS, I886. 


—— EXAMPLES OF ean 
W. Makant, Gilnow Bleachworks, Bolton, 20 per cent. .. 
Ashworth Brothers, Engineers, Manchester, exieed — 
Eden and Thwaites. Sharples, 16 per cent. . 
8. and 8. Kynock, Keith, £300 per year 
Lumsden and McKenzie, Almondbank, £160 re boiler” 
R. Sefton and Co., Newtownards, £190 98. 11d. last year 
London Rice Mill Co., Limited, Poplar, 20 per one . 


BROWN, BAYLEY, DIXON & 00, 


SHHEEINLD. 


MANUFACTURERS OF 


STEEL TIRES, AXLES, & STEEL FORGINGS. 


RAILWAY SPRINGS OF ALL KINDS, 
SPECIAL GUARANTEED SPRING STEEL 


For Railway, Locomotive, Carriage and Wagon, and also for Road Van, Dray and Lurry, &c., Springs. 


STEEL PLATING BARS for SHOVEL MAKERS 
STEEL SHOVEL AND PLOUGH PLATES, AND STEEL SHEETS, 


PLANISHED STEEL BARS FOR SHAFTING, 
ROUNDS (UP TO 6 IN. DIAMETER) AND ROLLER BARS. 


0% 6077 


LONDON OFFICE: 1, QUEEN VICTORIA STREET, E.C. 


ROBERT HARVEY & COMPY. 


(Late D. Coox & Co.) 


COLONIAL ENGINEERS, 


Park Grove Iron Works, 


GLASGow, 
Makers of 








HAMMERS, 


Shipbuilders’ and onme * Toole 


PATENT STEAM & HYDRAULIC 


G MACHINERY. 


Feed-Water Heaters, Fresh Water Distillers & Surface Condensers. 


GOLD MEDAL, HIGHEST AWARD, LONDON INTERNATIONAL EXHIBITION, 
DIPLOMA OF HONOUR, do. do. do. do, 


CONTRACTOR TO THE ADMIRALTY. 
Steamship Owners. Yacht Owners. and all who use Steam should write for Prices. 








PACTUM™ 
KALDY, 

NEER N°10 
MAKER 

A R° LONDON.E 


69, Kine Wiuu1amM Strest, Lonvon, E.C., 28th June, 1886. 


* DEAR Sir,—We have now much pleasure in giving = the result of some months’ working with Lao 
Feed Heater, using live steam direct from the boiler. We have delayed doing so until now as we wished te 
see if the water that we use for our Boilers, and which is full of lime and salt, would, in time, clog the tubes, 
but this it has not done and we find the Heater Koyo as well as when it was first fixed, We have checked 
consumption of fuel very carefully, and find that in March, with the Heater fixed, we made a saving of 
18 per cent. on our previous consumption ; April, with Heater fixed, gave a trifle more; in May we discon- 
nected the Heater, so as to thoroughly test what it really was doing, as our Engineer thought that this large 
saving was in some part due to alterations we had made during the time, but this proved not to be the case, 
as our consumption was rather more than it had been before the Heater was in use. We then refixed the 
Heater with the result of the consumption of fuel again going down from 12 per pp td to 13 <4 od cent. 

We have thus proved to our own satisfaction that by using the Heater we are saving at least 12 per cent. 
in fuel on every ton of cement we make.—We are, dear Sir, yours faithfully, 

For THE BRIDGE CEMENT CO., Limited, W. 8. Caarmam, Secretary. 





APPLY TO THE INVENTOR AND SOLE MAKER— - 6118 


JOHN KIRKALDY, Engineer, 40, WEST INDIA DOCK RD., LONDON. 








8. Meggitt & Son, Mansfield, 15 per cent. .. pe dy 
IS THE SIMPLEST, CHEAPEST, AND ‘MOST DURABLE. 


GREATLY INCREASES THE PRODUCTION OF STEAM, ie 
SECURES GREAT SAVING IN FUEL AND IN LABOUR. 
‘TIOH TIONS V HXITITUA 
ENOHLIA ATTIOT FHL OL CHHOVLIV Fa NVO 
“‘TMONS SINTARUd LTHUTLNA 





Hodgkinson and Co. guarantee their Machines to evaporate more water from less coal than oan be 
done lerane Other eke Free trial given, and the machine removed if not satisfactory. 


HODGKINSON & CO., LIMITED, 


ORDSAL MACHINE WORKS, MANCHESTER. 





LOCK WOOD'S IMPROVED PATENT DOUBLE-ACTION METALLIC 


PISTON PAGKING RINGS & SPRING 


The SPRING RINGS are SIMPLE and EFFICIENT, and are designed so as to have two distinct actions— 
one to press the Packing Rings outwards against the walls of the — and | the other to press the 
Rings apart against the flat faces. Thus no inclined plane req in Rings. 


HIGHEST AWARD, INVENTIONS EXHIBITION, 1885. GOLD MEDAL, LIVERPOOL, 1887. 





i ti 
‘ie 
LOCKWOOD AND oes LISL 


BAGEL. FOUNDRY, SHEFFIALD. 1 
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= Ex Ei 


HANDY HOIST 


The Cheapest Machine out 
for Light Weights. 





For Carriage Houses, Brewers, Butchers, 
Provision Dealers, &c.—Price, £1 5s. 


No. 2; 
Same as above but stronger, for weights 
not exceeding 1 ton.— Price, £2. 





With Brake for quick lowering. 
Price, £2 10s. 





With quick speed for sack lifting. 
Anything up to 20 stone easily lifted 
by the bevel gear, and up to 20 cwt. 
by the Worm-and-Wheel gear. Brake 
for quick lowering.—Price, £3 5s. 
No _ 


i | li 
Hi l 


INO i 


= 


ay cae a 





For lifting w a = 7 20 stone 

only. Suitable for Stores, Shops, Ware- 

houses, and every business where light 
lifting i is done.—Price, £2 5s. 

A suitable of with Wrought-iron Jib Crane 


to be used with any of the above. 
Price, £4. 


FURTHER ca yl J > raaiammraacrnan: TO 


ABBOTT & CO. 


NEWARK BOILER WORKS, 6535 


NEWARK-ON-TRENT. 
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NO IRON, ZINC, OR PUTTY USED. NO SPECIAL CONTRACT REQUIRED FOR ITS ADOPTION. 
SUITABLE FOR ALMOST UNIVERSAL APPLICATION. 


N.B.—The Lead Strips, —_ are the special feature of this System, require no skilled labour to fix; breakages 
can be repaired by anyone; and ALL OUTSIDE PAINTING IS DISPENSED WITH. 6976 


SS) wRITE FOR PROSPECTUS AND TESTIMONIALS. SOLE MANUFACTURERS OF THE PATENT LEAD STRIPS. 
GROVER & GO.., Lid., ENGINEERS, &e., WHARF ROAD, CITY ROAD, LOW DON, NW. 


EROBEET ROGGE Ee = Co. 
STOCKTON IRON FOUNDRY, STOCKTON-ON-TEES, 
» Sole Manufacturers of “THE PEPPER” Steam Steering Gear (Pepper's Patent) 


HORIZONTAL AND DIA 


ESIMPLE X |e GLA ZING.” 





ss 
GSE SS SS 











STEAM WINCHES. 
STEAM CRANES. 
HAND WINCHES & CRANES. 
SHIPS’ PUMPS & CAPSTANS. \ el 
HAND-STEERING GEARS. 
WATER-TICHT BULK-HEAD DOORS. 
DONKEY-FEED PUMPS. 
BALLAST DONKEYS. 

—— SPRING SAFETY VALVES. 
“THE PEPPER” 


YACHT ENGINES, - 
HortzontaL STEAM STEERING GEAR. 


JosHUA Hear & CO, , Ltd.,Manufacturers of Heap’s Patent Pipe & Bolt Screwing cane to in 


Also SCREWING TACKLE of every description, 






earns, Sines WINCH, 








Either by Hand or Power. 





=A at Howe Bald Hand Bolt and Nut Hand Pipe Screwing Bond feeseins Medien HandScrewing Machine, ait Gieernn 

Es | Bay Teppg ation | Bane a | eee ame | aemtmne | mecking Bc 

OLDHAM ROAD ENGINEERS’ 209). aa Ase TOM UEDE Be IUustrated with Pricts spon apytiontion 
Prices just Reduced 5S, ee eetalngue with Hodused Prices 


Grice RICE 4SON 


oo 
NE Be CONDE NSER. URES 











“B Spee MA St. 
| RMINGHAM 


LIVERPOOL 
at ARK & COCHRANE 


HOWELL & CO, 22ntn.rtia SHEFFIELD, 





AI 








Manutacturers of all kinds of a Meer 
Blister, Shear, Spring a= \ Wrought Iron, Lap-welded 
’ ’ and Butt-welded TUBES 
and Oast Steel. of every description. 


FILES, SAWS, &ec, ee ae : FITTINGS, &0, Also 
HOWELL’S PATENT HOMOGENEOUS METAL AND CAST STEEL TUBES. 


“HOWELL’S” SPECIAL SELF-HARDENING NG STEEL FOR TURNING TOOLS, = 


(NIIA-RUBB 


BY 











R 





ae cA\s - ahah 
WE ee »\-\'- Nee 


GEORGE MACLELLAN & 00, |3 = Seer 
—) 


LONDON—101, LEADENHALL STREET, E.C. 
GLASGOW RUBBER WORKS, GLASGOW. 





LIVERPOOL—27, WATER STREET, 6230 
SUNDERLAND—6, Tavistock Place, Borough 
NEWCASTLE-ON-TYNE—5, MOSLEY STREET. 








__DEc. 2, 1887. ] ENGINEERING. VII 


DOLPHIN DOLPHIN DONKEY PUMP |r piconwerK 


DONKEY The Simplest, Cheapest, and Most Efficient Donkey Pump 


naa gi MILLER, TUPP, 


































| 

















sa Hee i 

aja iu vi i & ROUSE, 

“SNIOLEAOTING i Steam Yacht & Launch Builders & Engineers, 

ta? | oo | 8.36 CREEK WORKS, LOWER MALL, 

2} 13 | 100 | 5 0 

| : ak HAMMERSMITH, |) Magdeburg-Buckau. 
5 13 10 Ba naw Be 


Speciality, CHILLED IRON CASTINGS 


Offers and exports chiefly : 


I, Disintegrating Machinery (Melbourne, 
Halle, Amsterdam, Madrid, First Prizes), as 
stonebreakers, roller mills, edge runners, 
crushing mills with horizontal runners, dis- 
integrators, cone mills, ball mills. 

Excelsior Mills (Gruson’s Patent) worked 
by hand, gin, or machinery, in seven sizes, for 
kibbling various kinds of cereals and pulse, 
sugar, chicory, lime, bones, cork, tanning 
materials, drugs, chemicals, &c. 47 Prizes. 
Entire sale over 7700 mills. 

Materials for 


Railways, Tram- 
Secondary Rail as 
chilled east frogs and coelind “Sued 
switches, and the same with steel of 
any construction, and for all systems of tram- 
ways. Chilled wheels, finished axles with 


trucks, 
cast icles of all descrip- 
tions, icularly chilled rollers, of every con- 
struction for mills, clay, cement, and trass- 
works, also for the manufacture of paper, wire, 
Crosshead, Slide iron, sheet-metal, sugar-cane, pb mom , &eC, 

7 nig awards, including Gold Medal at Antwerp, 


Valve, Connecting ain cites @ van demain 

4 es: Cranes 0 escriptions, presses, 
. Rod, or Excentric. especially hydraulic ones. Machinery for powder- 
* mills, cosine-governors. Ludwig’s Patent fire 
bars, malleable iron tings, and phosph 
bronze cast after models, Metal for bearings 
(composition). Cast parts of all kinds. Forged 
parts of Steel and Ingot-iron, &c. 


DOUBLE-ACTING. Illustrated 
“Z| 2 | 800 7 to Descriptive 
5| 3 |1200 j21 0 | Price List of 
6 | 3} |2000 (27 0 \SteamYachts @ 


Full Price List on appl and Launches ‘ir 
STEAM | ivith sheet of 
LAUNCHES) ers 


always in progress in| p 
Wood and Steel. In- eceipt of 
spection aud. correspond. One Shilling 
ce are ese 
Launches pox fitted with in om 
special Steam: r 
Boiler, and are in use all be wagn 
over the World for every’ Stamps. 
purpose for which small 
steamers are adapted. 















The Dolphin Donkey 
Pump has no Guides, 




















p j Ay AZ 7 Average yearly produce. : 12,000,000 kilog. 
MANUFAC URERS OF EA ie 1) may MANUFACTU RERS OF Catalo as in Corman, English, rene 
COMPLETE A LA and Spanish gratis and post free. 


| . 7074 

BB | ts, G.C. WARDEN & CO., 

| Rotunc MILL Plants. jj R 3 Wine. V7. ‘Cemene RO LIS aaa VICTORIA STREET, LONDON, E.C. 
FR c : Zig Bii DAA) 


IRON Stee, CopPeR pet ae Seite (ROLLER CLEANER 

















N\A 
ano OTHER METALS ay Z TO aNY SECTION MECHANICAL. 
a HOTOHKISS’ PATENT 






y? 


MacHINE MADE TOOTH WHEELS & PINIONS WITH STRAIGHT OR HELICAL TEETH 


sic serapeeesiessserussppeamntinisinsenmmnas hissed nisl sa sie einen wn he a Ta a eee al 














HORATIO NELSON, 


Sole Agent for Great Britain and Belgium, 6840 
90, WORSHIP STREET, LONDON, E.0. 


A. & H. WILLIAMS’ 
PATENT SELF-GOVERNING DUPLEX 


ETNA IRONWORKS, BANCOR RD., LEITH, N.B. 


IMPROV EY 


STEAM HAMMERS, 


FOR FORGES, SMITHIES, STAMPING, &c. 
VALVE GEAR OF THE BEST AND SIMPLEST CONSTRUCTION. 
Sizes from 1} ewt. to 124 cwt. usually in Stock. 
Punching and Shearing Machines, Shipbuilders’ and = 
Boiler Makers’ Tools, Improved Bevelling Machines @ 

for Ships’ Frames, &c. 6805 


Extensive Stocks “SS 2 yn eae. yy Great Variety 


















This improved Turbine consists of the usual revolving 














Seguin ~ hatin fs Cequaced ne 
sietealig il Plates, itt Senate of See cintet eines 
Malleable. Inde g ent Liste ee maeres 
ee <iuotations and |p ti 2m mn 
to half, may be given to the wheel. 
and Flat Bars; cation. 20: 6748 
Heavy Sections of ype Orders A &H WILLIAR a N 
Girders, Tees, Executed, . : TAM ’ 
Angles, &., &. ' : Soucem Lam angi dm Beads ! 
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rePrRovsEpD 


Steam & Water Valves, 


FITTED WITH SEATINGS OF 
RHODES’ Parent AsBestos COMPOUND. 


“© 





They hold perfectly tight under great pressure. The 
t Sea can Penal at will, Vithout remov- 


Paten 
the body of the valve or breaking the pipe joints. 
whe the price is only that of an ps. mel gua-metal 
valve, they will last very much longer. 


B. RHODES, os 


BOW BRASS WORKS, LONDON, E. 


TRON WORKING MACHINERY. 












-— 


CRAIG & DONALD, 
TOOL MAKERS, 
JOHNSTONE, near GLASGOW, 


Makers of every Class of Tool for 6560 
SHIPYARDS, CIRDER AND BOILER 
WORKS, aiso Fon ROLLING MILLS. 































OLASS A. TN bee THE HANCOCK GRE 
“cae «100,000 IN USE. "Eye, 0. 


Combined Pump and ae a oe Oe 
a cabined Fame oa oes and Reliably. 




















No Adjustment, : - as Feeds api Heaters. 
Draws Water at 140°. fi Esp Oan be used as a Pump only. 
E an sises Lift Water 25%. | A Ss No Valves or Wearing Parts. 
Delivers to Boiler up to 212° nt el-4 this bn nciadeaR bectantiy. 
ESTIMATES FOR FIXING| “ BS” ee ee: 
ic lien twtartingoodwrkingorder, ‘ i a ra. cromouent 
smcue tever, | Sn al aie omg agg = Bd LONDON, EC. PATTER. 








WATER 

















MANLOVE, ALLIOTT, 
FRYER & C® 


ENGINEERS, 
BLOOMSGROVE WORKS. 


NOTTINGHAM. 


MAKERS OF 


MACHINERY AND APPARATUS 


FOR THE TREATMENT OF 


TOWNS REFUSE. 































ALSO AT 
LONDON, CLASCOW, MANCHESTER, & ROUEN. 
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CHEAPEST, SIMPLEST, 


— AND — 























101, Leadenhall Street, LONDON:  _Double-Acting Horizontal Engines, 
and 98, Mitchell Street, GLASGOW. From 1 to 20 Horse Power. 


WORKS: BRITANNIA ENGINEERING WORKS, KILMARNOCK, N.B. 


—— ALSO SOLE MAKERS OF — 
KERR’S PATENT PORTABLE RAILWAY AND ROLLING STOCK. 


SEE FORTNIGHTLY ADVERTISEMENT IN THIS PAPER. 6217 


FRANCIS BERRY & SONS. 


SOWERBY BRIDGE, ENGLAND, 


Makers of Improved Lathes; Planing, Slotting, Shaping, Drilling and Screwing Machines; Portable Universal Radial Drill. 
Punching, Shearing, pa Iron, and ‘her Cutting Machines; Scrap and Rail Shearin Machines, Rail Straightening and Bending 
Machines, Horizontal and Vertical Plate Bending Rolls, Angle and Tee Iron Bending Machines, Plate Edge Planing Machines, Saws for 
Cutting Hot and Cold Iron, Rivetting Machines, Steam Hammers, Hydraulic Presses, &c. 


CONTRAOTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832. 














i 
Alt 


6491 





WALL RADIAL ORILL 
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ALEX. N gia al & CO., Crown Point Boiler Works, GLASGOW. HOWARD'S 
Established 1869, Telegram Address: ‘‘WICHOLSON, GLASGOW.” “ABEL hes || PORTABLE: RAILWAY 

Land, Marine, and ee. 
Multitubular 


BOILERS 


With Rivet Holes 
Drilled in position, 
and — done 
SPECIAL HYDRAULIC 


MACHINERY, 758 














SOUTHWARK ST. 


MEASURES BROS. & CO.,°"tovoce 











s =—— = = 
THE BEST AND CHEAPEST 
FOR ALL PURPOSES. 7 


NO BOLTS, NO NUTS, NO RIVETS. 


Catalogues and Estimates on application to 


J. & F. HOWARD, BEDFORD. 








Rolled Joists and Girders in Tran or Steel, 





SECTION SHEETS AND ESTIMATES ON APPLICATION. 


Rivetted Girders, Flitch Plates, Fireproof Floors, Cast or 
Wrought-Iron Columns, Stanchions. 


Bulb and Channel Iron, Contractors’ Ralls; Tee, Angle, and Sash Iron ; Bonding ~_ 
Bolts, Rivets, Washers, Chequer Plates, and every Description of Builders’ Ironw 


Have now in aa Ang | STOCK 5,000 be Say a Manufactured 
Joists, Plates, Angles, Tees, &c., &c. 6914 


LOW EST MAREAT PRICIZsS. 


Telephone, No. 4,586. 


—sselppy siyderdeyey, 











D. FLEMING, Rubber Stamp Maker, 














RUBBER EACH 





6826 69, Renfield Street, GLASGOW. 











em 








- we rec biee & , Co. Citar: 


GALVANISED IRON AND ZINC ROOFS AND BUILDINGS. 
BRANCIS MORT2S AND CO., LIMITED. 


LISHED OVER TH 
= by F. M. aan "00. thet the Con- 
Galvanised Corrugated Iron and 
Zinc Buildings combines many advantages which 
no other form of building can offer. Ata minimum 
cost they provide every required payee rape 











> while the construction grea ng ‘ = ; 
= durability together with protection fire. 1 
= = es and esr worry sent on ap- 
plication, om A ii int 1 | 
ps. or ponte el TT : “i 
WROUGHT IRON ROOF PRINCIPAL, GRDERS, ae Sa 
RAL WROUGHT IRO 


NAYLOR STREET TRON ‘WORKS, LIVERPOOL. LONDON ¢ OFFICE 9, VICTORIA CHAMBERS, VICTORIA ‘STREET, WESTMINSTER, 5. 


SAMUEL OSBORN & CO., 


SOLE MAKERS OF 


rE. MUS HE TS 


SPECIAL (SELF-HARDENING) STEEL 


Brought out 20 years ago, and still maintains its superiority over all imitations. It is the 

BEST STEEL yet produced for Lathe, Planing, Boring, and Slotting Tools, Milling and Nail 

Cutters, Countersink and Twist Drills, Machine Taps and Dies, and Hcit Punches. No 

twisting i in hardening; no watercracking; easy to forge, file, of tool; and mztchines may (and 

should) be driven at speeds and feeds far in excess of any that can be used witlh any other Steel. 

Crucible and Siemens’ Steel Cast stings from a few ounces to I5 tons each; Best Tool Steel, 
Files, Saws, Hammers, &c., &c. 


























THE WESTINGHOUSE Tar 
AUTOMATIC ENGINE 
SOLE MAKERS FOR 
EUROPE,INDIA & 
THE COLONIES, 
ALLEY & MACLELLAN, 


SENTINEL WORKS 


49 QUEEN VICTORIA S* LONDON E.C 
WRITE FOR CIRCULAR 
SEND DESCRIPTION OF 
PLANT NEEDED 








RICHARD KELL &Co. Grindstone Manufacturers, 
NEWCASTLE-ON- -TYNE, 





CLYDE STEEL & IRON WORKS, SHIIFFIELD. 


conte wade a tout wkend, 


turned 
up true by machinery, as prelerred. 7014 
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ELECTRIC LIGHTING 


For the Artificial Illumination 
of Engineer’s Machine and 
Erecting Shops, Streets, 
Ship Yards, lron Foundries, 
Iron Works, Railway Goods 





tractors there is 
nothing so Cheap, 
Simple, Reliable, 


a Complete 
System of Arc 


Lighting. Q cally compensates 
for irregularities in 
speed, keeping the 

Current always con- 
stant, and Lamps may 
be turned in or out as 

A desired power being only 
expended in proportion. 


Particulars & Estimates Fr 1 Ap) Ucatio 


J. G. STATTER & 00., LD, 


Alliance Engineering Wi ae 


@/WEST DRAYTON, 


NEAR LONDON. 7159 
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JOHN D. GAULDIE, 
BROOMHALL ENGINE WORKS, 


WEST SCOTLAND STREET, 
GLASGOW. 637 














T steam BOILER. 


WITH KNAP’S PATENT IMPROVEMENTS, 





"“LSSt “Sorsrataseoe @errw 


EIRST PRIZE awarded 





SOLE MAEKERS— 


CONRAD KNAP & CO., 


CITY IRONWORKS, 11, QUEEN VICTORIA STREET, 
LINCOLN. LONDON,E.CG ™ 





R. WAYGOOD & CO. 


MANUFACTURERS OF 


RICE MACHINERY, 


SUGAR MILs, 
COFFEE MACHINERY, 


HYDRAULIC PRESSES, 


OIL MACHINERY. 
IIFTS & CRANES 


For Hand, Steam, and Hydraulic Power. 





APPLY FOR ESTIMATES & CATALOGUES. 





WORKS AND OFFICES: 7160 


Falmouth Road, — §.E. 


IMPROVED PORTABLE 
HOISTING ENGINES ¢& 





MAKER OF 


Floorcloth 


ww. IM. EX. VIX. 4 
SINCLAIRTOWN FOUNDRY, KIRKCALDY. 





DOULTON and CO., 


LAMBETH, LONDON, S.E., 


HAVE OBTAINED 


Mi HIGHEST EXHIBITION AWARDS = 


FOR THEIR 


PLUMBAGO 
GRUCIBLES. 


SHOW ROOMS :— 


Albert Embankment, 


LONDON, 8.E. 








DHPOTS: eI pe ee 
100, Soho Street, Liverpool ; Granville St., Birmingham ; and 6, Rue de Paradis, 
Paris. 8852 
KING DON’S PVPATEN TT Ss. 
TANDEM COMPOUND SURFACE-CONDENSING ENGINES, 











1 AND PATENT IMPROVED VERTICAL NATURAL DRAUGHT BOILERS 


(Or with the me Marine Type ditto, at same prices), 
Made in all sizes from 3 1, HP. and upwards. 


SINGLE OR We 4 ENGINES. 
“ye oe 





ternat, Exhib., 1886 


For Prices, CaraLocus, &c., APPLY 


SOLE MAKERS AND PATENTEES, 


SIMPSON 


(Late Simpson & Denisons) 
DARTMOUTH, 6861 









































The LIGHTEST and MOST COMPACT, and far the ae CONSUMP- 
TION for the Power of any Machinery in the mar! 


& Co, dl 





poplin Ail 


Specialities : 
CYLINDER BORING 
MACHINES, 


SELF-FEEDING 
TUBE a 


PATENT TUBE BEADERS. 


Every Tube a Stay. No Ferrules required. 
The Tool is SELF-FEEDING, easily applied, and 
~— itself ws = unk 4 of an inch. 


13/13 136 138). bh ae 15h 16 160/- 176). 194-210 fh. 
E. S. HINDLEY, 


BOURTON, DORSET. 
—— SPECIALITIES. ——— 


VERTICAL ENGINES, 
i] Horizontal Engines, 





BNWGELAND.'& 
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TINKER, SHENTON & CO, 


Hyde, nr. MANCHESTER, 


Parentses & MAKERS OF 
ran ea YT wD =i 


Duplex Boiler. 


This Boiler, by the combination of the Horizontal 
Flue and Fire-tubes with the Vertical Fire-box, pro- 
duces the most rapid generation of steam with the 
greatest economy of fuel-10 lb. of water 
evaporated per Ib. of coal. 

The illustration shows this Boiler made in sections 
and bolted together; as constructed for transporta 
tion, or to places difficult of access, 


ER. 


THE HYDE DUPLEX BOIL 





High- class Lancashire ~ Gomish 


AND EVERY OTHER TYPE a 


BOILERS 


waar ccs S acee Drilled in position after Plates are 


yw ‘Weldid and Flanged. 
Plate Edges Planed, Corners Thinned, and Rivetting 


- by Special Machinery of most modern construc- 
am: 








LONDON OFFICE— 


42, OLD BROAD STREET, E, C. 


Blackman 


Alle PROPELLED? 


The most efficient and convenient Mechanical 
Ventilator ever introduced, Is supplied on ap- 
Pproval, carri free. Experienced Engineers 
are sent to advise with pliesta, without charge, 


as well as s cial Working Tracings for fixin 
each Propetier, if requl ired. - oot 


The Blackman Ventilating Co., Ltd. 
63, FORE ST., LONDON, E.C. 


JOSEPH BLACKBURN, 


Manufacturer and Erector ot 
Improved 



















REGISTERED 


Ligntning 
‘Conductors 


39, Arkwright St., 
Gresham Works, 
NOTT Tn x6 aE HAM. 
London, Wa Walsall, Stoke- 


Tren Bristol, 
an and a 


QHINNEY COLUMNS 
av wee 


Roleanes bt 
required, 











STEEL CASTINGS AND FORGINGS 
OF ANY SIZE OR WEIGHT. 


THOS. FIRTH & SONS, LTD.- 
SHEFFIELD. 


LONDON OFFICES 
CHARLES APPLEBY & Co. 


89, CANNON STREET, E.C. eas 








cares 


HIGH PRESSURE MARINE BOILERS. 
Best and Cheapest Means of Preventing Unequal Expansion. 


“WEIR’S” PATENT HYDROKINETER. 


mG KJ. WEIR, 


2, COMMERCE STREET, 
GLASGOW. 


MENZIES & BLAGBURN, @ STREET, 
NEWCASTLE-ON-TyNB. WM. REID & CO. 45, 
es Sraeer, Lonvon, E.C. A.&R. 
BROWN, ag Roap, LiverPoon. R. 
HUGHES & ©O., Fuuton Street, DITTO. 
IN ESSEN, ENGINEER, HAMBURG, 

ae Ri among & Gurmany. 7036 


THE GULCHER ELECTRIC LIGHT & POWER CO., LTD., 


BATTERSEA FOUNDRY, S.W., 


SOLE MANUFACTURERS OF THE 


GULCHER DYNAMO. 





CK Midisitddddilin,e 























GLOBE LAMP. FACTORY LAMP, 
CONTRACTORS TO SEARCH LAMPS, 
H.M. NAVY AND WAR PHOTOGRAPHERS’ LAMPS, 
DEPARTMENT, SWITCHES, 
CRYSTAL PALACE, => INCANDESCENT LAMPS, 
LYTTLETON HARBOUR, NZ. CARBONS, &e. 





SPECIAL DYNAMOS FOR POSITION OF METALS. 
COMPLETE ELECTRO-PLATING PLANTS SUPPLIED TO ORDER. 
Installations ot Arc and Incandescent Lamps for Railway Companies, a 
Ship Yards, Ironworks, Mills, Builders, &c. 


FOR FURTHER INFORMATION AND PRICED CATALOGUE APPLY TO MANAGER. 
































THB 
“TOWER” mii. toy ENGINE. 


Made to give from 2 to 90 HP. 
on the Brake. 
—:0o:— 














This Engine, owing to 
recent improvements, 
is now the MOST 
PERFECT HIGH- 
SPEED ENGINE in 
the Market. 


All Moving Partsare 
of Steel or Phosphor 
Bronze. 





LISTS, &e., al 
ON APPLICATION. 


MANCHESTER 





| RENAN & FROUDE, ae, 


SOLE MAKERS OF THE cAPLLL FAN—See Advertisement Next Week. 7127 


F 
























BOIL BY STEAM 
HEATING OR BOILING BY STEAM 


The objectionable noise when boiling by steam 

is entirely done away with, and the liquor 

Heated or Boiled Quickly, Economically, 
and Silently. 


LIST OF PRICES. t 
§ + #2 — lin.pipe 
35s. 50s. 60s. 65s. 

1 2 8 4in.pi 
10bs.130s.175s. 2600 















STEAM TRAPS 


(See Testimonials). 


PICKING, HOPKINS, & C0.’S PATENT TRAPS, 


taking ter of condensed steam from Pipes, Coils, Pans, 
ne yg opel mare as being the ivery best for the 


purpose. Th are perfectly 
"e and keep the pipes free from water, 














Capi 


‘WINDMILLS 


Fer Water Supply, Pumping, Grinding, &c. 


Picking, Hopkins, & Co. 


ARNOLD WORKS, BOW, LONDON, 6859 
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Traetion Engines and Road a a = <r = Steam Ploughing Machinery 
Locomotives. Portable Engines, . Multitubular Boilers. suitable for any class of soil. 


we 














ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. 
BRANCHES, SOLE LICENSEES 
LONDON—4, Lombard Street, E.0. | For the Manufacture and Sale of 
MAGDEBURG—Central Bahnhof. URQUHART'S PATENT 
i ee PRAGUE—5, Pflastergasse. PETROLEUM FIRING APPARATUS, 





& : KIEF¥—7, Besakofskaja. , ” 
WHITTINGHAM’S PATENT 

enish and Lancashire Boilers CALCUTTA—5, Mangoe Lane. Portable Railway and Rollin 

Corrfor Mills, Factories, &e.” | | SYDNEY—48, York Street. 4-WHEEL DRIVEN ROAD ENGINE. Stoek for all purposes. 





—— —— oe 





Hauling and Winding Engines, 

















6030 











aS ——— aera penne 


ISAAC STOREY & SONS, 


—— BRASS FOUNDERS, —— 


Knott Mill, MANCHESTER, 


Make a SPECIALITY ot 


esrasuieo wor GUN-METAL CASTINGS 


BABBITTS’ PATENT For ENGINEERS, SHIPBUILDERS & MACHINISTS, up to 
TIFRICTION METAL. TWO TONS WEIGHT. sa 


Send for the New /Ilustrated 
Handbook of | 


CRANES, DREDGERS, &e. 

































WE UP-AUE OS Gem Sy yessopason, 


a ae LEICESTER, 6819 | 


CO.., son-acconp works, GLASGOW. 









iO Ke) Ws i Be . ot 


Telegraphic Address: 8 ae | 
“ BONACCORD, GLASGOW.” =. 


= i} 
Y fp 
Pes 


‘DRYSDALE&C? 
ENCINEERS 










wy - | x PE cerned = GLASCOW - 
Centrifugal Pump and Engine. PANS & ENGINES for Forced Draughts in Boi : emery r 
: ughts in Boiler 9 HIGH SPEED ENGINES a4 
Launches Torpedo Boats, Yachts, &c, Furnaces & Ventilating. Made for any quentity & position. | Yor Driving Dynames, &c. Ce ere ee ee 2 
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TRAUTWINE $ 


CIVIL ENGINEER'S 
POCKET-BOOK: 


**Beyond all question the best 
fnsever manual for the Engineer that 


has ever ap eared.” —GEORGE L, VosE, 


C.E., in ‘ anual for Railroad Engi- 


neers,’ 


RAILROAD CURVES. 
EXCAVATIONS and EM- 


BANKMENTS, computation 
and Cost of 


JOHN WILEY & ‘SONS, New York. 
E, & F. N, SPON, London. | 





[eda Rubber Products— 


For Textile and Chemical Manufacturers, Engi- 
neers, Contractors, Dyers, Paper Makers, Millers, 
&e., &c. 

Also for 
Steamship, Railway, Telegraph, Agricultural, and 
other Technical purposes, are exclusively and actually 
manufactured by the 
NORTH BRITISH RUBBER COMPANY, LIMITED. 





Manufactory : 
CASTLE MILLS, EDINBURGH. 
67, Moorgate Street, London. 


Warehouse 6 Charlotte Street, Manchester. 
13 & 15, Oswald Street, Glasgow. 








-7—~ Notice }® 
MILLING MACHINES, 
SHAPERS, 
DIVIDING HEADS, 


As supplied to the British Government.) 2 





SPECIAL TOOLS MADE TO ORDER. 
PARTS OF MACHINERY MADE TO GAUGE. 


BRITANNIA CO. 


100, HOUNDSDITCH, LONDON,” 
All Letters to COLCHESTER. 








WEIGHING MACHINERY. 


Spd ripoon bs Serl 
Gortnch Wor, bays 
niloouFt 
Cae 
tester: 


Tele. Address—“ WEIGHING, MANCHESTER.” 


i 


678¢ 





YHARDTYLERS (i 
MS SAnPUN 


ADDRESS 
84 &85,Wuitecross STREET 
LONDON.E.C. 











STEPHENS, 
Blectric 








y/ || SMITH & Co., 
| Launch 


igs ta E. 








/if| 



















i eae GARRETT AND SON 


Portable & Semi-Portab 
Engines, of Compound an 
Simple Types, fitted with 
Garrett’s Corrugate 
Fireboxes. 
5 Also Stationary Engines 


 LEISTON WORKS, , LEISTON, 8.0) 























JNO. BIRCH & CO. 


MERCHANTS AND ENGINEERS, ° 
BUXTON BUILDINGS, 
CHAPEL STREET, 


LIVERPOOL. 


Telegraphic Address: ‘‘Poolbirch,” Liverpool. 
Telegraphic Codes: Ourown; Agers, 8rd Edition; ABO, 4th Edition, 


Undertake Purchase, Inspection, 
and Shipment of Machinery, 
Machine Tools, and Material for Colonial and 
Foreign Shipbuilders, Engineers, Railways, 
Forges, Foundries, Machinists, Millwrights, 
and all Manufacturing Concerns. 



























Plantations and Industrial Systems supplied with Portable or Light 
Permanent Railways. 

Plans, Specifications, and Estimates of tarps Machine Tools, 
Engineering Material, Steamers, Barges, Dredgers, Railway and other 
Plant, prepared and submitted. 


N.B.—Our Representative Machinery Catalogue, with over 800 Illustrations, 
price 10s. 6d. 
” Oop lege of Railwa 
and Steam Launches, now in preparation, price £I Is. 
» Monthly Prices Current of Iron, Steel, Metals, &c., &c., mailed 
free on application. 
» Monthly Illustrated List of New and Improved Machine Fook 












Plant and Rolling Stock, River Steamers 














&c., mailed free on application. 














87, 












SUMNER STREET, ee LONDON, S.E. 


DURO METAL 
FOR BEARINGS, SLIDEH VALVES AND PUMPS, &To. 


Beware of Vile Imitations, and Order Direct from 


THE PHOSPHOR BRONZE COMPANY, Limited, 


YOHdSOHd 


BRON 
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Ni GOODFELLOW & MATTHEWS, 








ble (Late B. GOODFELLOW. ESTABLISHED 1838.) 
and EYDODE., NHBAR MANCHESTER, 
—— MAKERS OF —— 


4 ROPE & WHEEL GEARING 


All Deseriptions of Millwright Work. 


™ HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS. 

















0,” IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 

— CYLINDERS, &0., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &o., MOULDED BY PATENT MACHINERY. 
FLY-WHHELS, ROPH AND BHLT PULLEYS, &c., TURNED TO ANY SIZH, FORGINGS OF EVERY DHSORIPTION. co 
ay «A 
5 


MECHANICAL ENGINEER, 
BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.E. 


IMPROVED PATENT SIMPLE OR COMPOUND 3-CYLINDER ENCINE. 


| “Go ¥ PETER BROTHERHOOD, ‘g cam. 
we N yi - 





dition, 
on, 


FLEXIBLE CQUPLING FLEXIBLE Co'PeLinoe 


ry, ae = 
ind 
Ma THE MOST FOR DRIVING 
’ MICAL 
E cONO! CG FANS, 
et EFFEOTIVE 
a FoR CENTRIFUGAL 
tions, SHIP LIGHTING 3 U M P S, 
~ As in General Use in AND OTHER 
ie the British, French, HIGH-SPEED 
‘ols, Italian, Danish, &c., 
= erg == MACHINERY. 











York Street Works, 


LAMPETH, 8. E. 





Makers of the IMPROVED 


CENTRIFUGAL 
Pumping Engines, 


AS SUPPLIED TO 


Pe ne ALL THE LARGEST AND LEADING STEAM- 
As supplied to the North German Lloyd. SHIPS AFLOAT, “ai 
81 
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/F. SCHICHAU, 


ENCINEER & SHIPBUILDER, 
ELBING-PRUSSIA. 


—— 00 


SB SEA-GOING TORPEDO BOATS 


OF EVERY CONSTRUCTION, 
With SPEEDS up to 25 Knots per hour. 


ECONOMICAL TRIPLE-EXPANSION ENGINES. 


| SCHICHAU’S IMPROVED PATENT 
STEAM STEERING GEAR 
FOR TORPEDO BOATS. 


hl Ziese’s Patent Ventilating and Firing Apparatus, 


THE WORKS WERE FOUNDED IN 1837, AND HAVE CONSTRUCTED UP TO DATE: 


Over 1,100 Steam Engines. 
oh 370 Steamers for Sea and River Service. 


a 120 Torpedo Boats and Torpedo Cruisers with speeds from 20 to 25 knots per hour. 
“s 450 Marine Engines, among them: 


140 Triple-Expansion Engines of 120,000 HP. INDCT. TOTAL. 
ig 40 Dredgers of different systems. 


HARTLEY, ARNOUX and_FANNING. 


Portable Railway Plant. 


POINTS & CROSSINGS. 


GIRDERS. ROOFS. 




















: a J ENGINES. BOILERS.@ 
| —. 1 ~6©>—S AIR COMPRESSORS. TURNTABLES, css. 





Ww"! CALIFORNIA ENGINEHRING WORKS, 


STOKE-ON-TRENT. 


WORTHINGTON PUMPING. ENGINE C0, 


I53, QUEEN VICTORIA STREET, LONDON, E.C. 


Ww THA M A Ne 
A. QUEBEC WORKS, ff]. 


BRADFORD. 


TIPPING FRAME. 
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JOHN BELLAMY, Millwall, LONDON, 


SOLE MAKER OF 


BELLAMY’S PATENT IMPROVED MULTITUBULAR BOILER. 


BY ROYAL LETTERS PATENT. 














Well Suitable 


Adapted for every 


for description 


=\ 


\ 


rae 


Z 


LTT 


Export. ga of work. 


% 


y ‘ = : : = 
— es — ome: 


\\ -— 
Specially designed to secure quick Steaming, combined with great Economy of Fuel and Space. 


Steady in work, no priming, easily accessible all over for inspection, requires no expensive brickwork setting. Oonfidently recommended to all users of 
Steam Power as the most economical and effective Steam Generator yet introduced. 


PRICES AND FULL PARTICULARS UPON APPLICATION. CAN BE SEEN AT WORK AS ABOVE, 


CORNISH, LANCASHIRE, and every description of STEAM BOILERS in IRON or STEEL. 
WROUGHT IRON TANES AND CISTHRINS. 





























Iron and Steel Buoys, Steam Pans, Coolers, Salt and Sugar Pans. Every description of Riveted Wrought Iron Work made to order. 6718 
BELLAMY’S PATENT HORTICULTURAL BOILER "ro: GREENHOUSES, CHURCHES, AQUARIA, &c. 
No. 2762. : * PATENT 


veri] | SELF-ADJUSTING 


WUE UNCLIMBABLE 
ees Tene ee STEEL RAILING. 


—or 
e+ 


Stic’ \ PRICES (No. 2762.) 


This Railing will adapt itself to a rise or fall of the ground equal to 1 in 6, or Gin. per lineal yard. If railing is required for a steeper COMPLETE WITH SQUARE -SIDE-STAY. 










































































gradient, it will be a little higher in price, and the exact gradient must be given when ordering. aces gid veulen tae Yoel. 
This railing has been designed to supply a long-felt want, as it will adapt itself to the rise or fall of the ground. 4 ft. U. $ in. 4 6 
It is far superior in appearance to the ordinary railing with round bars, although it is not more expensive, « 
special plant having been laid down for its manufacture. It is sent in bundles, and easily put together on 4 <*8 16» 477 
site of erection on an entirely new and patented principle, which securely locks each bar when fixed. The 4 ;, te, a os 
Connecting Standards and Vertical Bars are of Steel. The Horizontal Bars are made of a strong = 44 7 o, 5 0 
section of Channel Steel, which, combined with square bars and spear-heads, give the fence a good bold 4 7 4 5 8 
appearance. Where a cheap, strong, and unclimbable railing is required, it cannot be surpassed. ” ll 8 ” 

The whole of the Material is coated with Best Boiled Linseed Oil before it leaves our Works. P_ 1 ue 3» naa 6 1 

Packing for Shipment.—200 yards railing 44 ft. high, § in. square bars, will pack for shipment in a space about 9 ft. by 4 ft. 9 in. by 16in. “ Approximate weight, 5 tons 14 owts. 





CONTINUOUS 


BAR FENCING. 


WITH PATENT BULB TEE STEEL STANDARDS & PATENT “ CHAMPION” STEEL THRUST PLATES. 


CATTLE FENCE, No. 16 B.T.S., 3 ft. 9 in. high above ground, and 
21 in. below ; top bar } in. dia., and four lower, flat, 1 in. by }in. Patent Steel 
Standards and Thrust Plates placed 3 ft. apart. Price 2s. per yard at Works. 





COPrpy OF THSTIMONIAL. 
Gentlemen, (Specification No. 15 B.T 8.) July 4, 1887. 


We have put up just upon Two Miles of your No. 15 B.T.8, 


Continuous Fencing, with Bulb Tee Steel Standards and Thrust LAs 


Plates. It is very — xed, and gives entire satisfaction. It €=-~*-~* ; ‘aati 
is IMPOSSIBLE TO MAKE A BETTER FENCING. It is neat and strong. Catalogue, containing 550 Illustrations, of Iron and Wire Fencing, Gates, &c., &c., free on application. 


BAYLISS, JONES, & BAYLISS, wotvernampron. 


LONDON OFFICES AND SHOW ROOMS :—139 & 141, CANNON STREET, E.C. 
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8. DIXON 


sw. § DIXON & SON 1: = it “SPEOAL 


MAKERS FOR HOME & EXPORT ge " 7 Indicating 
a Oe 2) oo <a = Lubricator, 


# CHEAP, 
SI 








it break- 
— almost impos- 
poe N. B. All are 

“* SPECIAL.” 











(Late SLACK’S EMERY WHEEL & MACHINE CO., Ltd.) 


Lime Bank Street, Ardwick, Manchester, 


MANUFACTURERS OF 


IMPROVED PATENT 


CONSOLIDATED EMERY DISCS 


_ GRINDING ano POLISHING 


MACHINERY. 


PRIZE MEDALS—Amsterdam, 1883; International Inventions, _ 
London, 1885, &e, &e, = 


Pattern D Grinder, 36 in. Discs. ILLUSTRATED CATALOGUES FREE ON APPLICATION. 24 1n. Double Tool Grinder. en 














HOPKINSON’S IMPROVEMENTS IN PATENT ASBESTOS 
PACKED COCKS, TAPS, AND WATER GAUGES. 


Consulting Engineers and Users should send for Hopkinson’s New Catalogue. Prices and Terms are 
advantageous to buyers. The Cocks are the best ever before the Public. Trial Orders solicited. 
APPLY i 


J. HOPKINSON & CO., BRITANNIA WORKS, HUDDERSFIELD. 
CHARLES BURRELL & SONS, [. Thetford, Norfolk, 


NEW PATENT 
TRAMWAY LOCOMOTIVE. SUCCESSFUL ENGINE 


Perfect Condensation of ——. ecsaccnneaeal . l Dane i No Back Pressure. 


Steam in all weathers,  ¢ ‘ aay CHA! BURRELL & SONS LIMITED 
THETFORD Suitable for Steep 


Great Economy of Fuel. (e : (MibRRiAS + By . 7 caerrseng 
per mile average. ( | ee aa AAA me all Naan 


Highest-class Workman- & - se 3 Specifications, 
ship. | = eee 2 hotographs, and Prices 
Uses less water than 4 ri Se — = applications rr» 
any other Engine, =i nes SSS eee we CAN BE SEEN AT WORK 
34 ee eS aN vas 



























Dec. 2, 1887.]} ENGINEERING. XIX 














6475 


FOR BLOWING CUPOLAS, BESSEMER STEEL WORKS, 
CHARCOAL FURNACES, 
SMITHS’ E O WE FIRES. 








(ROL.LABSOWSsS PATTEM.) 
EXHAUSTING GASES. VENTILATING MINES. 
SHAFTS. TUNNELS. SHIPS. BUILDINGS ec. 
: AWARDED SILVER MEDAL 


INTERNATIONAL INVENTIONS EXHIBITION, 1885. 


WINDING, PUMPING, BLOWING, 
ELECTRIC LIGHT AND MILL ENGINES. 




















SPUR AND BEVEL WHEELS WITH PLAIN OR HELICAL TEETH. 
ROPE PULLEYS AND FLY-WHEELS UP TO 30 FT. DIAMETER. 





want = THOMPSON’S Patent COMPENSATING PISTON. 


GEORGE KIRK & CO., ETRURIA IRONWORKS, STOKE-ON-TRENT. 1 2.28 


London Agents—BECK & CO., Limited, 53, QUEEN VICTORIA STREET, E.Cc, 


JOHN CAMERON'S SPECIALITIES | "2 
CONTINUE TO BE HIS STH} AM. PUMPS 


For all Purposes, and of which he continues to manufacture by far a larger number than 
any of his imitators. 10,000 SOLD. 


\ 10, oars CAM a LENWHEE. 


Punching and Shearing Machines 
As used in all the principal Shipbuilding Yards (public and private) throughout the World. 


hip ALWAYS READY OR IN PROGRESS TO ALL SIZES. 
. =* OLDFIELD ROAD IRON WORKS, SALF ORD, ¢ SS 
MANCHESTER. 


For London and District: PRICE & BELSHAM, 62, Queen Victoria Street, E.C. 7027 
For Newcastle and East Coast: E, BECKWITH & CO., Bonnersfield, Sunderland. 
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BELL’S ASBESTOLINE 


REGIsSTAaR=ED. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other’ lubricant, in the numerous cases of special difficulty in 


which the best oils are ineffectual. 
other modern machines. 


In Saw Mills, on machines going up to five thousand revolutions per minute, its work has never been approached b 


It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, and other —— Manufacturies. In Corn Mills it has proved invaluable on the roller and 
any other Lubricant. On Electric Lighting Machinery and in Steam Ships of 


all sizes throughout the World, the success of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble, and show bad results both in working and At rm when the system of lubrication has 


not received due consideration. 
the system of lubrication they ordinaril 


and are prepared to quote for fitting up any Works or Mills 


Engineering Firms of the highest standing, who give adequate attention to this most important subject, recognize that the 
use, and they have accordingly given to it their powerful testimony and support. 
throughout, and, owing to the extensive trade in this department, 


we can offer 


various sizes of shafts, &c., and purpose for which we recommend each Lub ricator. 


SOME OF THE ADVANTAGES OF ASBESTOLINE. 


ASBESTOLINE is the most ometens lubricant, as bearings that 
were given to heating in most cases now run cool, and even the water service has, 
through it, often been dispensed with, 


ASBESTOLINE is the cheapest lubricant, working at a saving of | extremely d difficult of ee The risk of firce—which often spri 
5) to 90 per cent. of the cost of oil, the average result being that one pound of it does the | —is thus Companies, for this reason, 


| to 


same work as two galloas of any of the oils used in lubrication ; and even this result 
is often far exceeded. 


ASBESTOLINE is the cleanest lubricant, every atom of it, under | 
proper lit being i, 





PRICE 2s. 


saving in freight is very considerable. 


<3d. PER POUND; 


IMPORTANT TO EXPORT MERCHANTS.—One 
Liberal Terms are conceded to 


PP ny nb gmy nd is the most inodereus jubricant, and therefore 
yachts, 





ASBESTOLINE is the safest etn. sing @ non-conductor, and 
from the oil in use 


favour its use. 

ASBESTOLINE is applicable indoors, or in the open air, and in every climate, 

engines and machinery of every kind, size, and speed. 

ASBESTOLINE, to meet the varied circumstances of use and climate, is made in 
ur degrees of consistency, A, B, C, and CC. 





KEGS 
Pound of Asbestoline e 


We supply Lubricators suitable for every description 
Tabriaabors at lowest possible prices. 


dawth 


of 





toline requires no arent change in 
pe gn machine, and ng 
e give size of Lubricator required for 


ASBESTOLINE A is specially adapted to ordinary land engines and machin. 
in and out-door, in this country. 
ASBESTOLIN E B is a little more solid, and is for use on steamships in ¢ tem. 
climates, also on land, when it is desirable to have the Jubricant stiffer than 
ASBESTOLINE € is for use in tropical climates, both ashore and afloat. 
valuable in works in this country when the temperature is high. 
ASMESTOLINE CC is designed for use on d 
the bearings are heated by steam passing through ; and 
used imstead of C. 


- is 
hi &c., 





paper 


ati 


where 


y 





Supplied in Kegs, 7, 14, 28, 56, or 112lb. Every Keg bears the Trade Mark and Registered Title, “ASBESTOLINE.” 
FREE. SPECIAL TERMS FOR LARGE QUANTITIES. 
eguale Two Gallons of Oil weighing 18 Ilb., consequently the 
xport Merchants. 





GENERAL INFORMATION AND INSTRUCTIONS FOR THE USE 


I.—Holes: Before proceeding to apply Asbestoline, be careful 
to have the holes in the brass and keep in line, vi of the required size, viz.: for bearings 
under 1}in. diameter, } in. hole; 24 in., 7, in.; din., #gin.; 10in., }in.; and over 10 “= 
# in. diameter of hole, are the general sizes, wise are sometimes varied in special cases. 
The holes in the brasses are best ysin. to 4 in. larger than those in the keep, so that there 
may be no obstruction to the feed, or waste of Asbestoline, as there would be if one hole, 
ee ver slightly, fouled the other. The holes in the brasses should be countersunk at 
he face. 





LUBRICATOR WITH CopPER WORM, FITTED TO A BEARING. 


Large Bearings.—Bearings longer than 6 in. should have a hole in about every 
4in. of Nar length, but in all cases one in the centre. All brasses should have ,omrers 
or gutters across the face, and large ones a gutter along the top connecting the h 

Close Beanin mal bearings should be as close as possible, for a the upper 
brass or cap is clear of the shaft, it prevents the od arn working of any lubricant. See, 
however, that shaft is not gri by the brasses, t edges are slightly eased to 
allow the lubricant to pass under. 

Ii. Lubricators: The means of working Asbestoline is simpli- 
city itself, as will be seen by reference to Fig. 1, showing the chief system of application 

—— round dover ak: with a worm or oe of square copper tw twisted, correspon 
he needle of the ordinary 0 prices 
a sorts of lubricators, and Koy sizes requisite rr various purposes, see lubricator list. 
ae Oil Boxes, Copper Worms. —01d oil-boxes and lubricators can mostly 
be adapted for using Asbestoline, by removing the syphon pipes, and, if need be, enlarging 
the holes to nearly twice the size of the copper worm, which would then alone be needed. 
See lubricator list for sizes and prices of worms. 

Spring Pistons,—For loose pulleys, motion bars, and other places where the 
copper Worm is not ap licable, and for general use, when preferred, the brass lubricators 
are supplied fitted with spring pistons, shown in Fig. 2. We also have half-round ones 
for cranks of inve and beam engines. 

Steam Lubrication.— For steam lubrication we recommend our specially- 
devised mechanical lubricator (Snowdon's Patent), which feeds the Asbestoline in the 
most regular and economical manner, and is introduced to meet the requirements of 
ma em of our customers, who prefer Asbestoline as an internal lubricant. 

It. To Apply Asbestoline (the Machinery being in motion 
a such of the foregoing suggestions as need be carried out 

Instructions for Use. «a.—Force it down the holes (with the finger is best) 

until it has, for a little time, worked out at the ends of the bearing, and appears almost 
as clean as when put in. This will clear away old oil, and ensure that the bearing is 
thoroughly covered with Asbestoline, which is most important. 

6.—Fill up the holes quite solid with Asbestoline, to form a connection between the 
bearing and supply in lubricator or box. 

¢.—Put the filled lubricator into position, or fill up the box as the case may be. 

d.—Insert the copper worm, and be sure it is resting on the journal. This can be 
easily known by placing the finger on the end, when (the machinery being in motion) a 
slight trembling will usually be felt. 


of 





OF BELL’S ASBESTOLINE. 


e.—If the Asbestoline is Fe when the engine is standing, lift the keep and top 
faab: clean the bearing an d journal, spread them over with Asbestoline, replace, aud 
proceed as from ‘‘d.” 
Asbestoline should be used on rods and guides, and for steam lubrication, instead 
of oil or tallow, one pound of it being equal to six or seven of these, It works better and 
leaves no deposit. 


LUBRICATORS WITH SPRING Pistons, FITTED TO GuIDE Bars or Encine (Tor & Bottom), 








DESCRIPTION AND USES OF LUBRICATORS FOR BELL’S ASBESTOLINE. 


For Prices and Particulars of Lubricators see below. All are Brass excepting No. 8, which is Tin. 


Description, SvuITABLE FOR 


Made with PLAIN SLIP or 
SCREW LID, for use with 
copper worm. The screw 
lid also for spring pistots 
(see Fig. 5). 


Every class of engine, machine, 
or shafting bearings. For high- 
speeded engines we make a worm | 
with spring top for use on crank | 
pins, which must have screw lid | 
lubricator; but when lubricator | 
is stationary slip lids are more 
convenient. 


ve (except | 


Made with murGep Lip, for 
ith copper worm. mimnended 


use W 


For use in wall bearings, and 


Lid swings round on a pin, 
where there is little head room. 


with knob and cateh oppo- 
site; depth equals diameter. 


For general use, but having 
glass body it shows height of 
contents. 


Made in prass casing with 
auass lining; screwed lid, 





| No. 


PATTERN. Description. SUITABLE FOR 


Specially for guide bars, loose 
pulleys, and crank pins of high- 
speeded engines, and numerous 
other uses, 


Made in brass, screwed lid, 
with piston fitted, aud coil 
spring to force Asbestoline 
through neck, 


porch be fixed in any position, for 
where rings cannot be 
Staanaed req whilst mon wae bes 
running. This is ‘ul, 
it may be placed basing feet rata 
bearing, and, connected by a 
tube, will force the Asbestoline 
to its work. 


Made in solid brass, with 
screw plug to force Asbesto- 
line down, 


For ordinary shafting and bear- 
ings generally, these are made 
as a low-priced brass lubricator, 
being stronger and ao better 
in appearance a * ba 
necks, ‘Dead 
screwing, but nd’ should be 
made (by wrapping if need be) to 
fit firmly in holes, -Where there 
is much vibration, screw-necked 
lubricators should be used. 


Spun brass with parallel 
necks for fitting into keeps. 
Length of neck about equals 
diameter. 


Made in tin with parallel 


iid usokse For shafting and bearing out of 


the way, these are strong enough 
for ordinary use. See remarks 
in above paragraph about necks. 


SUITABLE FOR 


For use in topeiapions oe 
shafting, &c., ng A 
wera from lubelentot to 
bearing. 


| No. PATTERY. DeEsoRIPrion. 
! 
1 


=m «(CSquare twisted 
copper worms. 





Ie 


: 


Made in sheet brass, with 
fitted piston and coil 
springs, strap to fit to con- 
necting rod, and with lead 


= crank pins of beam and in- 

Ae eal the back tubes 
Doing to lead can easily be bent 
to suit angle of holes to bearing. 
Front tubes are brass, as they 
are seen, and usually required 
straight or very slightly bent. , 











ordering say which tube is 
required, 


Hand Feeder, with feathered all small bearings 
piston, and@screw fixed to lid to 


For lu 
of 





same way as an oil-can, which 
it should supersede. 


For fitting in necks of spring- 


Solid brass, with holes 3, ,%,, 
. diameter. piston lubricators to reduce feed 


and } in. 


For using with any screwed neck 
lubricators, when holes are not 
yet tapped for them. 


Brass taper socket neck, socket 
being screwed for neck of lubri- 
cator to fit into it, 








PRICE 


LIST OF LUBRICATORS, &c., FOR USH WITH BELL’S ASBESTOLINE. 


In ordering Lubricators it is only necessary to give NUMBER, DIAMETER, and THREAD. 





No. o,| Diameter of Lubricator | 

Suitable for dia. of Bearings up to 

1 | Plain Cap or owewed | Lid —..) including! 

alah ke mS Gopper’| 
iding ,, 

Glass WV indow Worm. | 

| Spring Piston a 


Screw-down .. 


The general size for bearings over 
They may also be had 2, 4, ys, #, a din. at ‘proportionate prices. 


dia. ,, in.,,over 3 in. dia. 1} in. 





10 Crank Pin Lubricator D shape 


il 
12 


Regulato: 
13 ——— Socket Necks 





Gas thread 
Whitworth thread 


Necks for above 
are screwed 


j 


14 


15 
in 








~ ) including 


oe 


Worm. 


Spun Brass with plain Necks .. 
Tin with plain Necks 





16 
each, 





Diameter of Necks outside 





Copper Worms, separately, jin. square, 
” : length... 

















With Lead Tube from back or bottom external dia. 
Hand Feeders, 2in. dia., 6 in. long, with necks about 3in. long 


rs, to reduce feed to 3 in. 
sized Lu 


2 
4/6 
8 


Width across back .. .. 


e 20 ogi tge 


inch 
each ; 
inch. 
each 
* per doz. 











4 
9/6 
4 





in, and } in. e 
tors, ie Gas, ‘9a. and jin. Gas, 1/- ea 


Special superior Lubricators for Crank Pins of large horizontal engines, oe in. cin ao spring piston and 
dome cast on cover to receive ocpieel epsing. = yn 
Calender and Open Bearing Lubrica’ ith flange rey fiton journal and holes, "wit tubes about 2 in. long 

usual proportion, according to length of bearing, from 3/- 
Brass Tubes, plain, to screw into necks of all sizes of brass Lubricators, any length, 1 to ¥ in., “8B to 1/6 


neck in, Gas, or as ri 


The Prices of Lubricators and Worms are subject to alteration with or without notice. 
Lubricators of special design made to suit'any cases where stock sorts will not answer. 
Extra strong and gun-metal Lubricators can be supplied at moderately increased prices. 
The designs of our Lubricators are re. 


gistered under the Patents, Designs, and Trade 
Mark Acts, 1883—1886. we 
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BELLS ASBESTOLINE 


(REGISTERED). 
The subjoined Testimonials are published by permission, and reference is granted to firms of the highest standing in the kingdom. 


TO THE COMMITTEE OF THE OXFORD CITY WATERWORKS. 


Oxford Corporation Waterworks ; Office, 34, Pembroke Street, St. Aldates, Oxford, April 7th, 1887 


REPoRT OF ASBESTOLINE LUBRICANT. 


For a period of eleven weeks the Asbestoline Lubricant has been used upon 18 bearings 

of the low lift horizontal engines at the Waterworks Pumping Stati i i 
running for the same period with the original lubricants. 
quantity 
1886. The comparative cost of each is noted :— 
OIL LUSECAES ee RUNNING, 389}. 


and joints of one 





£s8.d, ; 
Engelbert Oil .. Cas 011 3 | Asbestoline "2 eee - O 4 6 
Sperm .. oe fe 5 -- 0 2 0 | Sperm .. Se om Pace ort - 0 05 
Tallow .. es ° | ae 0 4 8 | Tallow .. ne 7 @ 2 6 
Waste . 22 a Waste .. @- 4. 6e Oi BG 
£1 4 8 


} 


ASBESTOLINE LUBRICANT.—Hoours RUNNING, 843 decrease in the quantity of waste and the less time occupied in egy 
1b. £ s.d.} 


| 


The engines, it will be seen, have practically run the same number of hours, and an examination of the 


. while the corresp g engine has been | principal brasses has convinced me that Asbestoline has so far been efficient and harmless in its action on the 
The following Table shows the description and metal. The low temperature that has prevailed during the trial has not been in favour of a solid or pasty as 
of lubricant and waste used during the trial, which lasted from December 14th, 1885, to March 2nd, | distinguished from a fluid lubricant. 


e actual cost of lubricating material is, by using Asbestoline, the 
engine running about fourteen hours daily, £3 13s. yearly, as against £8 6s. using oil. In addition, the 
the engine are of much importance. 
The cost of the waste being reduced from £3 83. to 16s. annually. It must be borne in mind that these 
screenees have only been made upon an engine developing about 7 horse-power, but the annual saving 
as been £7 4s. 


The cost of the lubricators for using Asbestoline is small, being 


from 1s. 8d. to 2s 6d. each, and the cost of 
fixing them is likewise small. I am therefore of opinion that if 


chemical investigation shows that there is 


——— ' no deleterious substance used in the manufacture of Asbestoline, it is well adapted for lubricating purposes, 
£0 8 10; and worthy of a more extensive trial. 


E, K. BURSTAL, M. Inst. C.E. 





At the Ebbw Vale Works, Asbestoline was subjected to six months’ competition with other lubricants, 
and on its definite adoption there the following certificate was granted :-— 
ent, Ebbw Vale Works, Mon. 


one ee 
As per your request re trial of your Asbestoline at the Ebbw Vale Co.’s Works, I beg to state that after 


using Bell’s Asbestoline for six months on our principal engines, we find it to be a great saving over all oils 


we previously used. I have ordered a further supply, bene A is, I think, a sufficient guarantee that I have con- | 


‘or the Company, 
THOMAS WOOD, Chief Engineer. 

At Messrs. Colman’s great Mustard Works the use of Asbestoline produced the following satisfactory 
statement :— Carrow Works, Norwich. 

We are pleased to say that having tried your Asbestoline on bearings that hitherto have been most 
troublesome to us, we find it highly satisfactory. We are also pleased to add our testimony as to the efficiency 
of your Boiler Composition, which has given an equal result. J. & J. COLMAN, 

Waterside Ironworks, Ipswich. 

We, at present, have only tried your Asbestoline for our Fan Bearings, but are pleased to be able to bear 
testimony to its excellence as a lubricant. We have used it for six months on the bearings in question, and 
they have never once heated. Previously, we had used all kinds of oils and remedies, but they all failed to 
prevent the bearings from becoming over-heated. We have no doubt we shall find your Asbestoline ——v 
useful in other classes of machinery in our works. RANSOME & RAPIER. 


Waterloo Flour Mills, London, 8.E. 
With regard to your Asbestoline both my Mr. West and myself are very glad to speak well of it, as we are 
bound to do from our experience of its merits. 


SETH TAYLOR. 


Walsoken Steam Mille, Wisbeach. 
our engine crank-pin and our roller bearings, = = have 
ye 


fidence to recommend others using it. 


We have tried the Asbestoline principally on 
never used anything before to app h it in effi HART ONS. 
The Waterworks, Halstead. 

We have used your Asbestoline as a lubricant for the engine, also for the pump bearings, and in both cases 
has given great satisfaction. H. MATTHEWS, Surveyor. 


The utility of Asbestoline on sea-going steamers is shown by the following — 
Newcastle-on-Tyne. 


We have much pleasure in testifying to the saving of oil in our ss, “Critic” by the use of Asbestoline. 

We now use Hl gallons of Lubricating Oil, and 1 1b. of Asbestoline per day, and previously we used 3 to 

3} gallons of oil, We use no water on the crank-shaft. We have been using Asbestoline on this vessel for 
twelve months, For Dent & Co., J. BAXTER, Supt. Engineer. 
Tyne Steam Shipping Company, Limited, Workshops Department, Newcastle-on-Tyne. 

The Asbestoline is being used on four of oursteamers, All the chief engineers speak well of it, but some 

more favourably than others. Compared with another lubricating grease we are using, Asbestoline is 40 to 50 

per cent. cheaper, that is by going further, and compared with the best engine oil we are m3 20 to 30 Sod 

cent., besides the advantage of no cleaning and no smell. DAVID MOFFAT, 

The Steam Biscuit Factory, Dublin. 


We have tried your Asbestoline for our engine, and consider it has a decided advantage over other lubri- 
cants. The fly-wheel shaft bearings, which used to give us trouble, are now kept quite cool. 
, W. & R. JACOB & CO., LIMITED. 


West ve Wi 
your Asbestdline for some time, 
EDWIN L 





In reply to your favour we beg to say we have used 


and it has given us great 
satisfaction, both in efficiency and durability. 


UUMBY, SON, & WOOD. 
Glory Mills, Woodburn, near Beaconsfield. 

In reply to your inquiry, we have used Bell’s Asbestoline for six months past on several heavy bearings, 
and are so satisfied with it that we intend using it on all our heavy bearin It is the best thing we have 
yet tried for the purpose. GROSVENOR & CO., pro Wa. Rarrr. 

Westmoreland Saw Mills and Wood Moulding Works, Bath. 

I beg to inform you that I have been using your Asbestoline upon the moulding machinery here for up- 

wards of six months, with the most satisfactory results. C. ELLIOTT, Engineer. 
Steam Joinery Works, 56, Abington Street, Northampton. 

The Asbestoline supplied by you is satisfactory, as, although my machines run at a great speed, I find 
the bearings to which it has been applied never get hot. The Boiler Covering I also find a considerable 
saving in fuel. EDWIN ARCHER, 

Camden Flour Mills, Bath. 

We have used your Asbestoline as alubrican since October last year with very satisfactory results. 

J. COLLINS & SONS. 
The Ryde Waterworks, Ashey and Leary er Isle of Wight. 

I have much pleasure in bearing testimony to the value of your Asbestoline as a lubricant. I find it very 
economical and of very little trouble ; in fact, in one particular bearing 16 gallons of oil was used in six 
months, whereas in the next six ths, after adopting your Asbestoline, I only used one half-pound in the 
same bearing, working about the same number of hours during both periods. It is also very clean in use, 
never (as with oils) running down the sides of wells, &c., looking very unsightly (especially in waterworks). 
I need hardly mention that I have it on all bearings wherever it can be pone 
JOHN HARVEY, Resident Engineer. 

Great Yarmouth. 
__, We have now been using Asbestoline for several months, and are very pleased with the results. We 
intend adopting it throughout our mill. p.p. H. H. GamBuine’s Exors., WM. G. NEEVE, 
North Walsham ; and 7, John Street, Adelphi, London, W. 
We are pleased to recommend your Asbestoline for machinery. It is a good lubricant and economical. 
CORNISH & GAYMER. 





Yare Mills, Southtown, Great Yarmouth, 

We have used your Asbestoline now for some months for all bearings in our Saw Mills, and find it 
well suitable for that purpose, and consider it effects a considerable saving of oil as well as time and trouble. 
RAVE, BROWN, SONS, & CO. 

City Saw Mills and Steam Joinery Works, Norwich. 

In reply to your favour of the 14th, I beg to say that, having used your Asbestoline for about four months, 
find it in every way satisfactory, and shall continue using it so long as it gives the same satisfaction. 
CHARLES FRAZER. 
Fakenham, Norfolk. 
ry cleanly lubricant. eras | can possibly 
we shall continue to use it in all cases where practicable. 

HAS. HORSLEY & SON. 
‘ 24, High Street, Colchester. 
We have used your Asbestoline now for some time in our works, and have tested it well in various parts 
of our machinery. We prefer it to any oil we have used for the same purpose, and it is so much more econo- 
mical. We have no hesitation in recommending it strongly. BENHAM & CO. 


Halstead Paper Mills, Limited. 
am very pleased to state that the Asbestoline we received frem you has given every satisfaction, and 
when requiring we shall ordera further supply. 


We have found the Asbestoline an economical, safe, and ve 
be better for an obstinate bearing, and 


| 
| 


Whickham Mills, Witham, Essex. 
You will be glad to hear that Iam satisfied with your Asbestoline, and find it very efficient and i 
and well adapted for its purpose. THOMAS B. DLXON. 
Bridge Foot Iron Works, Great Yarmouth. 
The bearings I haye fitted for some of my customers suitable for the ‘‘ Asbestoline ” Lubricant are givin 
great satisfaction ; eleanliness and economy are its leading features—particularly the former—with our Mi 
Machinery. HOMAS BRADLEY. 
Witham Mills, Essex, 
I have pleasure in bearing testi b the t qualities of your Asbestoline. { have used it for the 
last six months and consider it much more economical than the oil I have previously used. 
E. M. BLYTH. 
Sanford-on-Thames Paper Works, near Oxford. 
The Bell’s Asbestoline recently applied to my turbine shaft bearing, 12 ia. by 6 in., is working very satis- 
factorily, keeping the journal cool and clean. A. GANNON. 
Mr. Caaruzs E. StattyBrass, Steamship Owner, Cardiff. 
Ihave pleasure in stating that your Asbestoline has given great satisfaction on all the bearings and 
gudgeons on our steamships ‘‘ Galatz” and “‘ Llangorse.” We are perfectly satisfied with the results. We 
find it saves us about 45 per cent. on our oil bill and it does not require anything like the attention, once the 
lubricators are fitted, that oil does. We likewise find that the Asbestoline leaves no deposit, as oil does, and 
at the end of the voyage does not require so much cleaning. Enclosed find order for 3 cwt. of B Asbestoline. 
D. THOMAS, Consulting Engineer. 
64, South Quay, Great Yarmouth. 
Our Steam Tug ‘‘ Express” has used your Asbestoline since July, and it has given perfect satisfaction. 
We send an order herewith for seven more of our tugs. - @. W. OWENS, er. 


Gravesend. 
In reply to your inquiry as to the durability of your Asbestoline, I can only say that it is somethin 
after the style of the ‘‘ Widow’s Cruse of Oil.” It is not half the cost of lard oil, and does its work quite as we’ 
and adeal cleaner. It is very easy to work and very reliable. I have not had a single hot bearing since 
G. B. SMEDLEY. 


1 





tT 





have used it. 
Trowbridge. 
Lubricator on foot-step has been running for the past week, and is working satisfactorily up to the 
present time. G. N. HADEN & SON. 
18, Frogmore Street, High Wycombe. 
The Asbestoline 


f de sent us is such a decided improvement that, although we have an extraordinary stock 
ecided to substitute your Asbestoline where we can hence our order for the addition 
SMITH, WORLEY, & CO 
Aylesbury Mill. 
In reply to your inquiry, I have now tried your Asbestoline for upwards of one month, and find it to be a 
very cleanly and useful article, far preferable to oil on hot bearings, and much cheaper. TER 
Aylesbury Gas Light and Coke Company, Limited 
Your Lubricant is the best and most economical we have ever tried, our Exhausters (duplicate) have 
running for weeks without any attention, and scarcely any diminution of Asbestoline. 


of oil in, we have 
Lubricators, &c. 





. 


been 


GEORGE LANE. 
Saw Mills, Luton, Beds. 
I have much pleasure in informing you that the Asbestoline Lubricators fitted at my Saw Mills by your 
Mr. Impey about six months ago, are acting to my perfect satisfaction. They are decidedly economical, 
cleanly, and less troublesome than oil. I shall be very pleased to show them to any one who may wish to see 
em. W. J. CADWELL. 
Sandford Mill, Chelmsford. 
The Asbestoline you sent us for a trial was so very satisfactory, that we have just ordered of your repre- 
sentative twenty-four more Lubricators, and have put them on all main bearings with great success. 
J. & J. OC, SMITH. 
Isle of Man Mining Company, Limited, Foxdale Mines, Isle of Man. 
Srrs,—I have pleastité in bearing testimony to the efficiency of Bell’s Asbestoline over any kind of lubricant 
I have ever seen used, under peculiarly trying circumstances. We always had difficulty with the crank-pin 
of one of our steam engines heating and grooving, owing to continuous working day and night for six days 
a week at 70 horse-power (indicated). This pin had to be renewed twice in a few years; but since we com- 
menced to use Asbestoline (about a year ago) the difficulty has entirely disappeared, and we can now keep 
going with cool bearings. We also use Asbestoline on the bearings of the heavily-loaded pumping engine 
with 73-in. cylinder and other machinery throughout the works, with ory satisfactory results. ithe 
smallness of the quantity required when the surfaces of the bearings have got the Asbestoline fairly. worked 
on, is almost incredible. ILLL KELLY, Resident Engines, 
ertford. 
It has been my intention to write you for some time past to inform you of the highly satisfactory results 
obtained by the use of some of your specialities. The coating on our boiler has effected all that you promised; 
the packing lasts better than any other I ever used. Of the Asbestoline I can only say that it was with no little 
difficulty your representative induced me to make trial of it, for I had tried so many lubricants, and always 
with the result that none suited my engines so well as genuine lard oil, but even with that some of the bearings 
could not be prevented from heating. With Asbestoline those particular bearings run quite cool, and I find 
that by its use a sensible saving is effected in the cost of running the engines. 
W. H. WILD, Borough Surveyor. 
Cement Works, Rainham, Essex. 
We are perfectly satisfied with the Asbestoline; we have given it a severe trial with our crushers, and it 
has come out conqueror over all other lubricants. J. E. POTT. 





ER. 
Chawley, 
The Asbestoline you have applied to the <p bearings of our 40 HP. horizontal engine answers bette 
than any lubricant we have tried before. We shall apply it to all our bearings. E. SMITH. 
Eynsham Paper Works, near Oxford. 

We are very pleased to say that the Asbestoline is doing its work well, and that we are thoroughly satiafied 

that it is a great saving over oil for lubricating purposes. (Signed) R. & 8. C. WAKEFIELD, 
Oxford Local Board Sewage Pumping Station, Littléniore. 

In reply to yours, duly to hand yesterday, respecting the behaviour of the Asbestoline su to us by 
you some six months ago, and which I have subjected to a variety of tests, I can now, without hesita- 
tion and with the greatest confidence, pronounce it to be the best and cheapest lubricant in the market. Lam 
perfectly satisfied with its performance here. It pea many advantages not contained in oil; for instance, 
it is cheaper, works much cleaner, and (unlike oil) it sticks to ite work until every particle of it is utilised: tt 
it is supplied of the right consisteacy, and is rightly applied, it cannot fail to give full satisfaction. 

JAMES MILNE. 
Ferry Hincksey Farm, Oxford. 

The Asbestoline is answering admirably. Every bearing runs as cool as possible, and the saving will be 
enormous, as the lubricators once filled will run for weeks. I shall recommend all my friends to use it at 
once, as the cost will be nothing compared with oil. JAMES HEDGES. 

Warneford Asylum, Oxford. 
Dr. WARD is glad to be able to say that the Asbestoline works very satisfactorily. In the case where ‘‘A” 





For HaLsTeaD PaPeR Mitts, Limitep, ALFRED POTTER, M 








too easily liquefied, the “*C” quality which was sent works well. The picking also answers well. 





PUBLIC NOTICE. £20 REWARD. 


Whereas unscrupulous persons have obtained from the premises of some of our customers, empty drums bearing our name and trade mark, and have filled 
them with oil to be passed off as Bell’s Asbestos Lubricant, and with grease to be passed off as Asbestoline, and whereas it is believed that this is being 
extensively done, the above reward will be paid to any one furnishing such evidence as leads to the conviction of persons committing the above offence. Such 

* ” reward will be paid by i 


ie 
EIR WORKS, 


JOHN BELL & SON, » 


MANCHESTER : Victcria Buildings, Deansgate. 
BIR 


GHAM: 7, John Bright Street, 


118, SOUTHWARK STREET, LONDON, 


ILLUSTRATED PRICED CATALOGUES FREE ON APPLICATION TO BELL'S ASBESTOS DEPOTS: 


LIVERPOOL : 2, S:rand Street, James Street. GLASGOW : 176, Buchanan Street. CARDIFF: 46, James Street, Bute Docks, 
HULL: Humber Dock Basin. 





SE. 


BERLIN : 21, Ritter Strasse, 8 
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TORPEDO BOATS BY YARROW & CO., LONDON. 











The above cine eae No. 80 Torpedo E Boat, mis: is the Fastest foal in the British ‘are oose 








JOHN |. THORNYCROFT & CO. 


Steam Yacht and an re a CHURCH WHARF, CHISWICK, LONDON, W. 


| 








OL ee 


YACHTS fame swage 


Screw Propellers 


LAUNCHES = = Bees = ae Made for all Bizes of 
Bs es —_ ; EFFICIENCY SUPERIOR TO ANY 
For Seaor River | §j-  # # $= _ eee be : HITHERTO BROUGHT OUT. 
Service, from | —s pei =e mee ae ere salen on 
25 to 250 feet |3 _ Pa Pegi: 5 a_i = DONALDSON’S 
in length, and gilt 7 | vg eS" | ee ae (ase PATENT 
ee 10 —— pete. Steam Steering Gear 
aS - me z —— Specially designed for 
to 27 knots per |S a a = eee. =| = TORPEDO BOATS AND QUICK 
ze Ses SS eee zee eo: STEAM YACHTS AND 
hour. = : at oe ie = site oo LAUNGHES. 


PATROL STEAMER FOR THE NILE. —"0:—— 
Length, [40 ft.; Beam, 2! ft. Draft: Forward, | ft. 4}in.; Aft, 2 ft. O}in. Speed, 17} miles per hour. 


J. F. WADDINGTON & CO. 

















——"0°-—— 








High-Speed, Steam, and Electric 
YACHTS AND LAUNCHES 
“dH'l 000‘I OL df 
SINIONT TIdNYOVND ONY ‘I1dIdL ‘ANNOdWOd 
‘(deep pue eydug) 
‘SNIODNG HONNVT . ATSVTIVM 
SYAANIONSI 


J. F. WADDINGTON’S Patent ELECTRICAL SUBMARINE VESSEL 


LENGTH, 37 ft. DIAMETER AMIDSHIPS, 6 ft. 
SUBMARINE VESSELS CONTRACTED FOR. -— SPEED AND SAFE SUBMERSION GUARANTEED. 


SHACOMBE, NEAR LIVERPOOL, 


EEDPA TA a PARIS, 
CHURCH ROW, LIMEHOUSE, LONDON, E. 
s High-Speed Launch and Yacht Builders; Stern-Wheelers and Tugs; Iron and Brass 
Founders, Engineers, Smiths, Boiler Makers. 


MAKERS OF REDPATH’S MAIN AND WINDMILL PUMPS. 


JARMAN’S STEERING APPARATUS, STEAM HOISTS, and WINCHES, CRAB WINCHES, TANKS, CAPSTANS, HAWSE PIPES and 
VENTILATORS, RATCHET WINDLASSES FOR YACHTS. 6920 


LIGHT-DRAUGHT PADDLE STREAMERS, 
Several Steam and Electric Launches 
‘SHUOLOWN OLULONXA IA 


SHIPBUILDERS. 


in Course of Construction, for Sale. 
& 














THE PORTER-CLARK Suitable for Industrial and 


Technical Purposes. 
PROCESSES o S 0 F Ti E N E D Works Automatically 3 and 
and MAGNESIA, with Organic’ and AND pder Trees 





Earthy Impurities from Water. Apply te Sole Manuia 
For STEAM USERS, RAILWAYS. GIMSON & Co., 
“MANUF ACTORIES and others," mu RI FI ED F ENGINEERS, «19 
treating MILLIONS of gallons daily. LEICESTE TX. 
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FIELD’S PATENT BOILERS AND TUBES. 


LEWIS OLRICK & CO., ENGINEERS, 
27, LEADENHALL gg STREET, LONDON, EC. LIGHT, SAFE, 


EASY TO CLEAN 
ECONOMICAL. 


Explosions from Shortness of 
Water Impossible. 
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Field’s Tubes are readily 
t applied to nearly Every De- 
scription of Boiler, and consider- 
ably increase their Steaming 
Powers. 6921 


a TOOLS LENT FREE. 
‘Exhaust ” and Live Steam Injectors (Holden and Brooke’s)—Automatic, Simple, and Economical. 


THE, “GLOBE | MILL ORE “CRUSHER 
















SN ASG 
Downdraught ‘‘ Field” Boiler. 
Cornish, Cross-tube, A “and other Boilers readily fitted with ‘ Field’s” Tubes. 
















— ‘ Pr otected by Letters é a, Will pulverise Gold Quartz, Silver Ore, Basic Slag, Manganese, Cement or any hard materal not fibrous, by Wet or Dry process. 

ailia b\ Patent granted to ae This Mill will treat TAILINGS from Stamp Batteries more Cheaply and Perfectly than any other system. 

Ft ll ’ Mr. W. H. ds : Prices, with Patent Water-Bearings and all latest improvements, for Wet or Dry Mills :— 
Duplex 30in. Single Mill, having an output of 10 tons per day, weight - tons, £150, 
“GLOBE” ' Thompson. hi 60, : . on z ’ 2 2 ? 350. 
Mill with 8 60,, Duplex ,, 48 12 » 600. 


wearing parts 
will turn out 








The horse-power required being respectively 6}, "10, and 20. 


Tae GLose CrusHixe MiLL.—An important improvement in ore-crushing Mills is embodied in the Globe mill, which we recently inspected at the 


reduction works of the Globe Mill Company, of 17, Union-court, Old Broad-street. In this mill a steel ball, 8} in. in diameter, and weighing 80Ib., is 
driven round by frictional contact with a pair of vertical revolving discs, 2 ft. in diameter, and forming a wide U-groove. Centrifugal force throws the 
ball outwards against a grooved circular steel path which surrounds the discs, the ball travelling between them. The ore to be reduced is first broken 
inan ordinary stone-breaker, and then fed into a hopper over the disc chamber. It is delivered into the latter regulated both with regard to ee 
and size of pieces. The pulverised ore as fast as it is produced is sucked from the mill by a fan and deposited in a series of settling chambers, from 


which it is afterwards removed. Upon the occasion of our visit Len 


mill was run upon some hard pyritic quartz, which was redu 
COMPANY, 


an exceedingly fine powder at the rate of about 10 cwt. per hour: 
(Sole Proprietors) 


The mill measures 5 ft. 11 in. high by 5 ft. 6 in. long and 4 ft. 2 in. 
wide, thus occupying but small space for its power. One of the ad- 
. 
17, Union Court, 
Old Broad Street, 


vantages claimed for this mill is that the ball pulverises by a series 
of blows and does not grind, so that the crystals of gold ores are in 
the most perfect condition for treatment by the chlorinization or 
other process of amalgamation. This was a dry grinding mill, but = 
we also saw a Globe wet grinding mill at work on some of the same —z 
ore. The wet mill is upon the same principle as the dry one, but 
instead of the reduced material being sucked away by means of a - ——= 
Foreign orders ane te 
accompanied by Re- 
ferences or Bank 
Credit against 
Shipping 
= Documents 


the same quan- 

tity of material as 
a 40-Stamp, 600 lb. 
Battery, which in 
stamps and dies alone 
has 80 wearing parts; 

the guide bearings, tap- 
pets, and tappet shaft bear- 
ings numbering a further 160. 




















































fan, it is washed out by water into catch-troughs through wire- 

Wet or Dry Mills , gauze screens in the sides of the machine having $800 stan to the 
in continuous opera- ; b ae Squareinch. The wet pire is . bes pep as the dry 

AR \ Shes one, reduc e ore al e rate of about 15 cwt. 
tion at the Water- 4 % Ahad BC ig Oi perhour. These mills, which did their 
side premises, 2 ; ‘a : work Ling — = adapted for crushing 

i f not only gold ores, but basic sl: 

Bermondsey > fa as clinker and other similar TT 
for ordersto £ oe 
view apply 
at the 


seth, 1887, 
London 


Office. 








7029 





















































PRIZE MEDAL, INVENTIONS EXHIBITION, LONDON, 18865. 


we WILLIAMS” rarer STEAM PUMP. 


i. T. H. WILLIAMS, PATENTEE, 11, Queen Victoria Street, London, E.C. 
13) The SIMPLEST, CHEAPEST, and MOST PERFECT Direct-Acting Steam Pump IN THE WORLD. 











Wilt RUN at the HIGHEST WIll WORK down ee gi _ —- " of NO TAPPETS, 
SPEED with PUMP EMPTY to ONE STROKE SLIDE VA LEVERS. or 
WITHOUT STRIKING Cylinder in TWO MINUTES. The ‘Action “4 SMOOTH other EXTRA- 


“ Heads.” and FREE FROM SHOCK. 


FOR PRICE LISTS AND PARTICULARS APPLY TO 


THE SoOLH MAKERS, 


(At whose Works these Pumps may be seen in action) 


H. W. WILKINSON & CO., ‘mittwaicurs, DOCKHEAD, LONDON, S.E. 


MAKERS OF THE FOLLOWING SPECIALITIES: 
IMPROVED WIRE NETTING MACHINES. TEA PACKING MACHINES. 
HIGH-SPEED ENGINES AND CENTRIFUGAL PUMPS. 6910 


Every description of Engineering and Millwright work undertaken, 
55 


NEOUS GEAR. 
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PATENT BxXCcAVATORS 


FOR THE REMOVAL OF LARGE MASSES OF BALLAST AND FOR DEEP aA DREDCINC. 








Capacity 1,500 to 2,300 cube yards in ten hours. 
Double Capacity if worked day and night. sae 
Attendance 3 to 4 Men for each Apparatus. , — = 
“Consumption of Coal from } to? tons perday. | L/ST OF WORKS CARRIED OUT WITH OUR Prospectus, Estimates of Working, as well as 
These Excavators will deal with the Heaviest EXCAVATORS, POST FREE Plans for arranging Excavators and Dredgers, 
Clay. ’ ; will be forwarded on application. 


FLOATING DREDGERS IN ALL SIZES, AND FOR ALL PURPOSES. 
Lubecke: ‘Maschinen bau-Ceselischatt, Lwubeck.”™ 


SMITH & COVENTRY, 


LIMITED, 


Paemee Gresley Ironworks, Ordsal Lane, MANCHESTER. 
. meee tues ot LABOUR-SAVING MACHINE TOOLS, tacwaing 


i= —— 9) Bet Universal, Plain, Automatic, and Vertical Milling Machines. 
Aili: a [Sen Hamilton’s Patent Bevel-wheel Cutting Machine. 
zi == Cam Cutting Machines. q 
=s=— Cooper's Patent Brass Finishers’ Lathes. == : 
= SSS * Patent Hollow and Open Spindle Capstan Rest Chasing Lathes. 
VERTICAL MILLING & COPYING MACHINE, Cutter and Twist Drill Grinding Machines. a pcan stu scien 
For Milling Straight and Circular Surfaces and the Saws for Cold Iron; and nee Tools of all descriptions. These Lathes are now made in fifteen different types 
outlines of objects of irregular form. Large num- and sizes, to suit all branches of Engineering, dealing 
bers of these Machines are at work in Engineering = with bars from din. in diameter to 32in. 715 


establishments at home and abroad, being much 
appreciated. Various sizes in stock and in progress. 




































The majority of the sizes pons be supplied from stock. 


WHITLEY PARTNERS, 


ENGINEERS AND BRASS FOUNDERS, 
RAILWAY WORKS, LEEDS. 


— SOLE MANUFACTURERS OF — 


PEETS PATENT 


Full Way Stop Valves, 


FROM }in. TO 36 in. BORE. oa 




















GHAPLINS STEAM CRANES EXCAVATORS LAUGH ENGINES, &c. 



















Patentees and Sole Manufacturers—ALEXANDER CHAPLIN & ; 00,, Cranstonhill Ex Engine Works, GLASGOW. 
ALL COMMUNICATIONS to be ADDRESSED to the WORKS at GLASGOW, 6431 
56 
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>» THE CLYDE RIVET WORKS Ar aN, 


IRALTY CONTRA 





Ship, Boiler, Sixder Rivets, Railway Spikes, Screws, Screw Bolts, Nuts. 
EST MATERIALS AND WORKMANSHIP. MODERATE PRIOES 
Pro OF ALL Homes anp Exrorr OrnpaR 








AVELING & PORTER, 
ROCHESTER, ENGLAND. 











Upwards of 12,000 in use ott all parts of the World. 


CHEAP! SIMPLE! DURABLE! EFFECTIVE! 


Occupy very little room, and work equally well for 
ATR, VACUUM, OR WATER. 


Two sizes for Air and Vacuum are kept in Stock, but either can be adapted so 
as, with a given pressure of steam, to compress air to any required density. 


ALL PARTS ARE WORKED TO STANDARD GAUGES. 


WATER PUMPS, working on the same system 
are made to order. 




















Prices on application to 


[° THE WESTINGHOUSE BRAKE COMPANY, 


LIMITED, 


Canal Road, York Road, King’s Cross, Landen, N. 
SAFETY BLASTING IN COAL & SHALE, &c. 


SETTLE’S PATENT 
GELATINE-WATER-CARTRIDGE 


NOBEL’S EXPLOSIVES COMPANY, Limited, Glasgow, having acquired from Mr. Miles 
Settle the sole Patent Rights of his Water- “Cartridge System of Blasting, have now arranged to 
supply through their local agents all the Appliances required in connection therewi 




















ADVANTAGES OF USING SETTLE’S PATENT GELATINE-WATER-CARTRIDGE. 
1, Absolute safety in blasting. slack than in blasting with Powder. 
2. No spark or flame. 6. Great saving of cost, owing to 
3. No smoke. more efficient blasting, and to reduc- 
4. No fumes. tion of manual labour. 
5. All Coal gotten in lumpy condition,| 7. Simplicity of this method of 
and with a much smaller percentage of | blasting. 





Trained Experts will carry out experiments, and instruct Colliery rs, Miners, &c., 
free of charge, on application to Nobel’s Explosives Company, Limited, Glasgow, or 


to their Consulting Engineer. 
The use of the Water-Cartridge is recommended by the Royal Commission 
on Accidents in Mines. 


For full information, apply to NOBEL’S EXPLOSIVES COMPANY, 
Limited, Glasgow, or to H. ENFIELD TAYLOR, M. Inst, 0.E., the Company's 
Consulting Engineer, 15, Newgate Street, Chester, pens 


























‘EE LroOoOs” 


ACTIEN-GESELLSCHAFT FUR ELECTRISCHES LICHT UND TELEGRAPHENBAU 
IN EHRENFELD UND KOLN. 


a |ELECTRIC LIGHT and POWER. 


SPECIALTIES : 1.—SLOW-TURNING COMPOUND DYNAMOS, combined with 
y-wheel of motor 80-125 revolutions per minute, PATENT. 
2. _SECON DARY DYNAMOS for transmission of electric power 
from primary Dynamos of ALTERNATIVE CURRENT. 
PATENT. 
3.—System of transformers, the only correct method of Lighting Large 
Districts and Towns by Electricity. 








FOR PURCHASE OF PATENTS OR LICENSES APPLY TO THE 7050 


HELIOS CO., Ehrenfeld, near COLOGNE, GERMANY. 
FIRELESS LOCOMOTIVES & STEAM TRAVERSING TABLES 


(LAMM AND FRANCQ’S PATENTS.) 


Low-Pressure Shunting & Mining Locomotives 


Suitable for ALL GauGEs and Powsrs ; also ENGINE TRAVERSING TABLES. 













Steam taken from existing Stationary Boilers. Very economical 
in first cost and wor No danger. Sicilied drivers 
not required, Over 30 ready in wes, and a number are being 


constructed by 


eet. HOHENZOLLERN LOCOMOTIVE WORKS, 








” URIAH NICHOLS, 


BNGINEEER, 
Duncan St., Oldfield Rd., MANCHESTER, 


VERTICAL, MULTITUBULAR and 
OROSS-TUBE BOILERS, 


WITH OR WITHOUT ENGINES COMBINED. 
MORTAR MILLS, Fixed or Portable. 
Pile Drivers, Pumps, Earth Boring Machines 
STEAM & HAND CRANES, CRABS, 
Horizontal and Vertical Engines, &c., Tice 
— Established 13830, —— 
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FRED* BRABY & CO (L*) 


DEPTFORD, LONDON, §.E. 





STEEL AND IRON BARGES, LIGHTERS, &c. 
PONTOONS, LANDING STAGES, neo —— 


HIGHEST AWARD 


(First Order of Merit with Bronze Medal), 


«| ADELAIDE, 1887, 


AWARDED TO 


HAYWARD TYLER & Co., London 


FOR THEIR 


6900 
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STEAM PUMPS 
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SOLE MANUFACTURERS 
THE PULSOMETER ENG? G2 L® 


QO ELMS IRON WORKS, 


LONDON. s.w. 


& 61 &63 QUEEN VICTORIA Sf, 
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